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PREFATORY NOTE. 

DR. Looms was actively ongaged in the reYisfon of the present vol
ume at the time of his last illness, and had completed the greater por
tion of the work. Since his death only such alterations and additions 
have been made as seemed neces.sary. 

Dr. C. G. Coakley, Clinical Professor of Laryngology in the Medi
cal Department of the University of the City of New York, bas revised, 
and largely rewritten, at Dr. Loomis' request, the section devoted to 
Diseases of the Nose and Throat, and Diphtheria. 

At Dr. Loomis' request, Dr. E. D. Fisher, Professor of Mental and 
Nervous Diseases in the Medical Department of the Unh·ersity of the 
City of New York, has revised the section on Nervous Diseases. 

Dr. Warren Coleman, Instructor in Pathology at the Loomis Lab
oratory, assisted Dr. Loomi8 in the revision and has corrected the 
proof-,heets. 

September, 189.'i. 



PREFACE TO THE EIGHTH EDITION. 

IN the progress of medical sciences during the four years since the 
third edition of this treatise was published, many unsettled quest1011s 
have received definite answers. and numerous theories have crysrnllizcd 
into definite forms of fact or fancr. The author has always sought to 
maintain a conservative yet liberal- attitude in his consideration o( any 
statements emanating from recognized authorities. The contributions ol 
inteHigeut observers, both in this country and Europe, have been c:.tre
fully studied, ancl it is believed that the present cclition, much of which 
has been rewritten, and all of which has undergone careful revision, will 
be found abreast with the present position of conscrrative scientific me<li
cine ; that its dogmatic affirmations will be found reliable, and its state
ments of still debatable questions will pro\•e unbiassed and just to both 
sides. although intended tu be conscrrntirn rather than radical. 

Such changes as are at niriance with former editions have been made 
as the result of more exact knowledge of the etiology :incl pathology 
of disease, and from a more extendetl experience in its treatment. The 
important additions include brief descriptions or the more frequent path
ological processes, rmcl a detailed statement of the methods emploj'ecl in 
bacteriological study, with an enumeration of the distinguishing charac
teristics of those micro-organisms which at the present time are regarded 
as pathogenic. SeYeral additions aho have been made to the 1ist of dis
eases considered. In the revision, Phthisis has been classed as an infec
tious disease, although retained among pulmonary diseases for description, 
and its pathology and etiology rewritten in conformity with its bacillary 
nature, adopting the name pulnw1iary tuberculosis. 

'l'he pathological term neplldtis has beeu substituted for the indefinite 
one Bright's disease, with :~ view of making a more exact classification 
of renal diseases. 

'rhe methods advised to be pursued in bacteriological studies arc those 
now employed in the "Loomis' Laboratory," the details of which ha.ve 
been furnished by J. D. Byron, 1LD., Instructor in the Bacteriological 
Department of the Laboratory. 

The changes and additions which have b1~cn made in the plates h1.1ve 
been furnished by H. P. Loomis, ;\l.D., Director of the Pathological 
Department of the Loomis Laborator)'. C. E. Quimby, )LD., Assistant 
Professor of Practice in the )!edical Department of the University of 
the Uity of New York, bas rendered me raluuble assistance in the prep
aration of this edition. 

19 WEST 34TII 8TREET1 

NEW YoRli, August, 1889. 

A. L. L. 



PREF ACE TO FIR~T EDITION. 

IN the preparation of a Text-book of Practical Medicme, my experience 
u.s a medical teacher bas led me to employ, quite extensively, plates illus
trating the morbid changes and objective symptoms of disease. 

The present work, both in text and illustration, is practically a revision 
and an elaboration of lectures given during the past eighteen years in the 
Medical Department of the University of the City of New Yor!c 

I have avoided, as far as possible, the discussion of unsettled questions, 
and in oriler to economize space have made reference to many of these only 
in brief foot-notes. 

The Classification adopted is that which it has been my custom to fol
low in teaching, and is based on our present knowledge of the etiology of 
disease. 

It is well known that many diseases present very different types in differ
ent countries, and I ha'e selected for description those types commonly 
observed by the American physician. 

I have considered only those diseases which come strictly within the 
province of Practical )fodicine, and ha,ve endearnred to indicate the 
treatment usually followed in this country. 

The illustrations, with but few exceptions, have been made by my assist. 
ant, Dr. Maul'ice N. Miller (Instn10tor in the Laboratory of Normal and 
Pathological Histology, University ~Iedical College). The microscopical 
drawings were, in most instances, made from sections prepared in the Lab
oratory by Dr. Miller, especially for this work, and they will, I believe, 
aid in the appreciation of the actual morbid processes and conditions. 

In the consultation of Authorities, particularly the German and French, 
in the reading of the proof, and in the preparation of the Index, I have 
been assisted by Dr. Leigh Hunt, Assistant Instructor in the Pathological 
Laborator.v of the University. 

If I have failed to give credit-either in the text or in foot-notes-to 
those from whom many of the facts stated have Leen drawn, it has been 
an unintentional omission . 

19 WEST 34TH STREET, NEW Yo&K em. 
July, 1884. 
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A TEXT-BOOK 

PRACTICAL MEDICINE. 

INFLAMMATION. 

AcconmNO to the older writers the cardinal symptoms of inflammation 
arc paia, heat, redness and swelling, features which are more striking in 
those forms of inflammation which come under the care of the surgeon than 
in those which the physician is called upon to treat. As the knowledge of 
tissues and processes became more detailed and complete, and as the hidden 
changes underlying these grosser ones were brought to light, pathologists 
sought to discover the essence of the inflammatory process, to find its ca.use, 
and to determine in which tissues or organs the primary change occurred. 
rl1he history of the theories and definitions of inflammation is a record of 
the varying importance that has been attached to one or another o! the 
changes observed. In to these theories, and the arguments by which they 
have been in tum supported and assailed, it is not desirable here to enter. 
It will be sufficient to describe the changes observed in the tissues, and to 
define the associated terms of which use will hereafter be made. The 
pathological results of inflammation ::ire the product of three factors, com
bined in varying proportions, the vascular, the exndative and the paren
chymatous changes. According as one or another is promincytt it deter
mines the character of the inflammation. 

Vascular Changes.-Exccpt in the non-vascular tissues, as the cornea and 
cartilage, the earliest change observed is in tho circu1a.tion, and this change 
is manifested by a change in Lhe color of the affected part, which becomes 



red and congested. This redness is due to iUl rnc rca~e of the quant.ity ol 
blood in the pa.rt; at first the hypcrremia. is acth·e, that is, blood i ~ ~rought 
to the part and passed th rough the capillaries in largrr quantities than 
before ; but it may become passiYe, a condition ju which, while the quan. 
tity of blood present in the part is greater than usual. the current is much 
slower, the amount which actunlly passes through lhe m1 pillaries in a giYcn 
time being less than normal ; fi11aJly, lbis retardation o! lhe flow may end 
in actual arrest : stasis. rrhat hyperremia. is only an accompaniment, and 

not the essence, o[ inflammation, is show n by the fact that the hypenemia 
which is ca.used by section of the sympathetic ucrvcs is not accompanied 
by the other symptoms and changes observed in inUamma.tiou. 

Exudative Changes.-'l1hc swelling which has been mentioned as one of 
the four card inal S}'mptoms is clue mainly to the presence of a. liquid 
iafiltratccl through the tissues. rrhis liquid comes from the blood by 
exudation through the walls of the capi llaries; but it is not simply the 
plasma. or scru m of the blood ; it contains large numbers of emigrated 
white blood-cells, which, with the fixed cells of the part, furnish those 
peculiar constituents of the exudation which distinguish this liquid from 
the normal juices of the part, or from that of redema, and which mnke 
it an inflammatory exndation. The character of the exudation, whether 
it be serum, fibrin, or pus, is determi ned also by the cc11nlar elements, 
and more especially by the emigrated white cells. 

Examination of fresh normal tissues shows, scattered through them, free 
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cells which closely resemble the colorless corpuscles of the blood and lymph. 
Like them, they possess the power or amceboid movement, of rapidly chang
ing their shape by th.rowing out processes, of moving from place to place by 
means of this change of form, and of multiplying by divi::>1011. They arc 
called "wandering cells," or lcucocytes, because of their supposed identity 
with the colorless corpusrlcs of the blood. Under normal conditions the 
Jeucocytes contained within the blood-vessels may occas10aally be seen to 
pa.._~ through the unbroken wall of a. capill:.uy by means of this power of 
ammboid movement which they possess; when the tis.we adjoining lhe 
capillary is inflamed, the number of cells ·'migrating" through its wall 
is notably increased. The emigrated white cells form the larger portion of 
the cellufar part of inHamnmtory exudations, and play a most prominent 
part in both necrotic and rcparativc processes. The number of free cc11s is 
increased by the fixed corpuscles of the omnipresent conuectivc-tissuc, 
which swell, as has been described, and give rise by proliferation to other 
cells, which cannot be distinguished morpho-
logically from the norm:1l wandering cells or •• ~'Jr;' 
leucocytes. e 1~ 

Parenchymatous Changes. - 'rho cellular •O ' 
elements of the tissues undergo change in (1. ~ ~ 
form and nutrition. 'l'he chemical inter-
change~ which con~titute normal nutrition, • ~ 4 

.•' • 

~~~h:~~::n:ar:n~~~~i~~idb~~~:~~e~1~oc:~: Qi!].~·! 
cells by the blood, are modified in character 
or extent, and the cells themseh•es are cor- GranulsLion-celltt in various stages. 

g:::'.:fig:.~~f ~f~~~;~~~:~~k:~.l~~ ··f,~~If.~~1~1,~f ~I~ 
perhaps to divide, to form new cells, by pro-
liferation; on the other hand, the exaggerated activity of the cell may 
prove too great a. strain upon it, and it dies or becomes disabled by pas
sage into the condition known as fatty degeneration. The former or these 
two results is the one seen most commonly in the counectirn-tissue frame
work and enve]opes of the various parts and organs, and the lntter in the 
specific cells that constitute their parcnchyma. These modifications of 
nutrition vary with the natnre of the irritant, and the extent of the tissue 
compression from the exudation. 

Terminations of Inflam.mation.-'fhe inflammatory process, as Urns de
scribed, may be arrested at any point. If the irritation is _slight ~r of 
short duration, if the change has not progres-=ed to the r.omt of tissr~c 
destruction and formation of pus, the withdrawal of the pnmary cause ts 
followed by a. diminution of the swelling and congestion, and by rct~1rn.to 
the normal state ;-this is ca11ed resolution. When, however, the vitality 
of the tissues is impaired, by prolonged irritation, by compression or by 
the action 0£ specific poisons, parenchymatous degenernl,ion or ncrrosis of. 
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the tissues may occur. This necrosis may be preceded or followed by a 
localized or diffuse infiltration of the tissues by leucocytes. When these 
cells accumulate in great numbers (whether by transformation of connect... 
ive-tissue cells or by migration from the vessels), those which arc in the 
necrotic area lose their vita1ity and constitute the cellular portion of pus, 
while those which fill the immediately adjacent parts pass on to the forma
tion of connective-tissue, producing the limiting wall of fibrin about the 
necrotic area. When this necrosis is gradual and attended by molecular 
disintegration of the tissues, it is called nlceration if upon a free surface, 
and abscess when the pus and necrotic tissue arc retained in the substance 
of an organ. When necrosis affects palpable masses of tissue it is called 
sloughing. When necrotic changes have taken place, the simple arrest 
of the inflammation is not sufficient; the losses must be made good, the 
destruction repaired. This is cicatrization, and it is accomplished largely 
by cells of the connective-tissue. As the conditions become more favor
able, the cells newly formed by proliferation no longer remain stationary, 
lose their vitality, and become pus, but they progress in the direction of 
a normal development and form new tissue. The irregular pink granula
tions seen within a wound or upon an ulcerated surface are formed of 
masses of young cells crowded with capillary loops or new formation. 
The cells, at first large, soft, finely granular and juicy, become smaller 
and firmer, and the intercellular snbstance increases and becomes fibrous. 
If the inflammatory process has taken place in the interior of an organ, 
involving only a small portion of tissue, and has stopped short of the 
formation of a distinct collection of pus, the result of the reparative pro
cess is a mass of fibrous connective-tissue, a cicatrix; and if a collection 
of pus has actually formed, but is only of sma1l size, the pus may disap
pear by liquefaction of its cellular elements and absorption. If, on the 
other hand, a larger abscess has formed and has been opened, its cavity 
becoming filled by the granulations, the same change into fibrous tissue 
iollows, and. a cicatrix is again the result. The same is trne of ulceration 
of a free surface, with the addition that the surface of the cicatrix is 
covered by a layer of epithelium resembling more or less closely the origi
nal layer which has been destroyed by the ulceration. When the irrita ... 
tion bas been less aclive but more prolonged, and has perhaps involved au 
entire organ, although the cellular development is abundant, the elements 
retain their vitality, and neither suppumtive nor necrotic changes occur, but 
the effect again appears in an increase of the connective-tissue of the part 
involved; the consequences of this increase arc most serious. The origi
nal "fixed cells" of the connective-tissue multiply as in the other case 
mentioned, and develop into fu11y formed tissue, and the amount of this 
tissue becomes in consequence much greater than normal. In its natural 
evolution it retracts, and by its quantity and its retraction it presses upon, 
and interferes with the nutrition of the specific cellular elements of the 
organ, so that they become less fit to perform their functions. This 
change is called indnration or cirrlwsis; common examples arc cirrhosis 
qf the liver, and "contracted kidney" or interstitial nephritis. 



INFLAMlJ'ATION OF FREE SURFACES. 

INFLAMMATION OF }'REE SUH.FACJ<::.S. 

First: Serous Surfa.ces.-The most common form of inflammation of serous 
~emb~anes is that which Tcsults in the production of serum, fibrin, or pus, 
m variable proportions ; these products may infiltrate the substance of tbe 
iuftamecl memhr-Jne~ be poured out upon its free or attached surface, or 
collect in cavities lined by it. The first change in this infinmmatory pro
cess is in the blood-vessels, which contain more than their normal quantity 
of blood, and it is from 
the blood circulating in f 
the Yessels that most of 
the characteristic infiam
m:ttory products are de
rived. After the initial 
hyperremia, the fibrino
gen of the exudation 

~~:1~sbr~~o-~~~!~~t m:~~ a<l 
rial of the cellular ele
ments (there being a 
ferment present), coagu-
lation takes ]J}ace, and Fw. 3 

Ja.yers Of fibrin contain- Iufl.ammatlon of Serous Membrane. Sectior. lhrongh the Pericardium iug few or many cells are and OverlyillJ.!'. J<'alse Membrane. • 150. 

~~~:.ed;h0cs~"~a~:er: ·~~~ "'{ff{Jfifr'J;f1J::/r!!,£~':Jff:fj~iJr1:~:7J:.~~~!i~iJi~ 
called pseudo-mem-
branes, or coagulable lymph . If the inflammation occurs in a. membrane 
whose normal conformation makes a free effusion possible (as the pleura 
and peritoneum) some serum is always present. It may be only infiltrated 
through the meshes of the tissues, or it may accumulate nt some point 
as a serofibrinous coBection. When leucocytes arc present in great num
bers, the exudation is 6brino-purulent. The greater the intensity of the 
inflammation, and the more enfeebled the patient, the greater is the liabil· 
ity to pus formation. In certain serons inflammations the exudation may 
be hemorrhagic; the blood may come from a raptured capiHary vessel, or 
the coloring matter of the blood-corpuscle may be set free nnd color the 
exudation witLout vascular lesion. Such inflammation of serous mem· 
branes may end in necrosis or in resolution. If the inflammation is intense, 
and stasis occurs throughout a wide area of tissue, it will result in necro· 
sis. Stasis is the expression of a 11igher degree of injury than that which 
exists in simple inflammation. 1 The intensity of the inflammation cleter· 

llflnllammatlon 111 an arrest of function, and notdivere.ion oragenli'of nutrltionintonewchannela 
ofactivtty,re11torat1onofaparttothenatural a1Atemu@tbeas1impleasitedeparturefrom it,a11dre8(>
lutiooofinfl.ammatio11mean11,·eitherthatthetemporarllyarret"ted11roceNgoesonagain,or,iftheproce88 
basproceededtoitsultlmatel.uue(deathof theaneeled part),tl111.tthcdestroyed parthastoberepalred, 
notbyacontiouatlouof themorbldprocees,but11implybytbere~tltullonoflhenormalconditlou. 
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mines whether the result shall be a return to the normal condition or n 
destruction of tissue. An uncomplicated serous inflammation is neither 
reproductive nor infective. It has no tendency except to stop as soon 
as its primary cause ceases to act. When resolution occurs, the emi
gration of lcucocytcs ceases, the serous fluid disappears, and the fibrin 
and the cell clements, after tbey have undergone molecular change, are 
absorbed. 

A second variety of inflammation of serous membranes is characterized by 

Inflammation or Mucous Mcmbmne 

Vertil:al8'.cfionof11Qi'(ll~ptu111. 

the prorluctiou of new connec
tive-tissue cells either with or 
without a sero-purulent exuda
tion. It may be an acute or 
chronic process. The inflamed 

J' membrane becomes thickened, 
and there is abundant cell de
velopment in its substance and 
on its surface. If the infinmma,.. 
toryprocess is prolonged, or if the 
membrane becomes very much 

-l thickened, elevations are formed 
on the surface of the membrane, 
nncl thus ad hesion takes place 

J between opposing serons sur-
faces, or the membrane be
comes thickened and indnrated. 
If bands of adhesion form, they 
have the appearance of delicate 
membranes. This new tissue at 

;~~~~€;;~~::~:~::~g epilMi11m on the 

first is exceedingly rich in capil
lary vessels, which arc distin· 
guisbcd from the normal c:.pilla
ries of the membrane by their 
large calibre and thin walls. As 
the new tissue contracts, it may 
shut off its own blood supply, 

{i~ff!.;~~~~IJ.B":/EJS&::·:~1:~:~:fi::i ::,';;;,,, 
J f,o,uon<!{ 

wUhfltptrid1 .•':o,:;f."'J);;:~,":if~~':,· ~~~ ~~e~ bt~n0d:r;~d~":!~.~~;n~~ 
trncc of its existence. 

Second : Mucous Surfaces.-Infla.mmation affecting mncous membranes 
may be either catarrltal, croupous, or diplttl1eritic. Catarrhal mucous 
inflammations are either acute, sub-acute, or chronic. In the acute variety 
the nffcctccl mucous membrane, at the very beginning of the process, is 
congested nncl dryer than normal, the functional activity of the mucous 
glands being diminished. After a time au abnormal qnautity of mucus is 
poured out on its surface, the result of n.11 increase in the functional 
acti,•ity of the glands. rrhis mucus may he thicker or thinner than 
11ormal, auJ may have an acrid or i1Titating quality. Mucous exudations 
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do not coagulate, but adhere somewhat closely to the surface of the 
inflrun.ed membrane; these changes arc accompanied by desqnamatiou 
of the superficia.I epithelial cells. If the catarrh assumes a purulent 
character in addition to the above changes, the mucous surface assumes 
a. darker and livid hue, and pus cells are developed both in the mucous 
membrane and in the deeper substance. The amount of pus will indicate 
the intensity and character of the inflammation. In some cases there 
are very few pus cells, in others the quantity of pus is very large, and the 
tissues arc extensivelv infiltrated. In chronic catarrh the blood-vessels 
of the in.flamed men;brane are either increased in size and number, or 
they a.re 1ess numerous and more swollen than normal, giving to the mem
brane a grayish appearance. The production of mucus will be increased 
or diminished, according as the functional activity of the 111ncous glands 
is increased or diminished. " "hen it is diminished, the membrane assumes 
a dry and shining appearance. The stroma of the affected membrane 
may be hypertrophied or atrophied. The mucous glands may also undergo 
hypertrophy or atrophy. If their ducts become obstructed they may 
suffer cystic change; superficial erosions someti mes occur from a rapid 
epithelial desquamntion. 

Croupous lnfta.mmation of Mucous Membranes.-In croupous inflammation, 
the hyperremia is more intense than in ca.tarrhal, so that the mucous sur· 
face usually assumes a dark livid color and becomes swollen ; soon its free 
surface is covered with a fibrinons exudation, which takes the place of 
the epithel ium, and lies upon the sub-epithelial structures iu the form of 
a network or in irregular masses. Enclosed in its meshes a.re epithelial 
and pus cells ; it rnries in thickness from an exceedingly thin semi-trans
parent membrane to one that may be an eighth of an inch in thickness. 
This membranous exudation may be limited to small patches, or extend 
over a large surface. At first it is firm in consistency, and adheres closely 
to the tissues which it covers ; afterward it becomes soft, and is easily 
separated from the snbjacent membrane; when fully formed it may be 
cast off m patches or shreds. Its separation is accomplished by the return
ing secretion of the follicles which have been obstru cted, as well as by 
the serous effusion from the inflamed surface. It may sometimes undergo 
fatty, and more rarely a mucous degeneration, and so become a fluid re
sembling mucus. Generally iu simple croupous inflammation the sub
mueous tissue is but slightly involved, and its meshes n.re rarely iu(iltrated. 

Diphtheritic InB.ammation of Mucous Surfaees.-By sume th is is regarded as 
identical in character with croupous. It differs from it in n. more intense 
hyperremia, and a more extensive infil tration of the affected tissue. 'rho 
fibrinous exudation is more abundaut and granular, and there is a. g reater 
metamorphosis of t he epithelial and tissue cells. The membranous exuda
tion seems to be a part of the mucous and sub-mucous tissues, and cannot 
be removed without the Joss of their substance. I n the surface exudation, 
and in the infiltrated tissues underlying it, are found multitudes of bacteria, 
especially the micrococci. When the mucous and sub-mucous tissues are 
so infiltrated as to ca.use un<lue pressure, a.nd to cut off their nutritive sup-



ply, the affected tissue dies ancl sloughs away. Between simple croupous 
and diphtheritic exncln.tion there is every possible gradation. Some claim 

that the fibrinous de

Dlpbtherltic InHammation of Mucons l\fcmbranc. 

generation of the epi
thelial cells is tbe 

j 
source of the dipb tbe
ritic ex u cl at ion ; 

c nearly ull agree that 
the primary changes 

•' are epithelial. This 
·\ form of inflammation 

must be regarded as 
the local expression of 
a constitutional affec
tion. 

Ulceration of Mucous 
Surfaces.-N ecrotic 
processes may be the 
result of intense pnru-
lent catarrhs or diph
theritic infiamma-

&ctWn t11rm1g!1. tlu! uv11la. tions of mucous sur-

•·ffiF~:~~iF:Jlf Pi~"triE.fr:i~:'.~ d~~~~~~ f:~:~f sut~t~:;:f~~~ 
rapid epithelial degen

eration, and ulcers formed by t he bursting of sma.11 abscesses, are the chief 
varieties of necrosis, except in those cafarrhal inflammations where the 
blood supply is so suddenly and completely shut off that the mucous mem
brane dies in bulk and sloughs away (as in acute dysentery). Most of 
t he little abscesses that produce ulceration of mucous surfaces are due 
to obstruction of the follicles and lymph structures that lie in the sub
stance of the membrane; in consequence of their obstruction their con
tents degenerate, an abscess is formed, nnd an ulcer is the result. 

Parenchymatous Inflammation.-In parenchymatous inflammation, the 
ce11s which perform the functions of the organ, the blood-vessels, and the 
stroma are in a greater or less degree involved in the inflammatory process; 
and this may pursue an acute or cltronic course. In a mild type of paren
chymatous inflammation the cells are enlarged, granular, and opaque, and 
their fun ctional activity is increased, t he blood-vessels coutain more than 
their normal quantity of blood, and the stroma is iufiltrn.ted with serum. 
The affected organ is slightly increased in bulk, but returns to its uormai 
size if the inflammation terminates by resolution. If the inflammatory 
process is very intense and lJrolouged, the cells are destroyed, the circula
tion is checked or arrested, and the stroma is extensively infiltrated with 
serum and pus. The inflamed organ is greatly increased in size, assumes 
a livid or purple hue, ancl its functional activity is arrested. In chronic 
parenchymatons inflamm ation the cells undergo fatty degeneration and 



disintegration. The wa11s of the vessels undergo extensive thickening, 
their calibre is diminished, and thej ma.y be obliterated. The stroma is 
increased by the development of new tissue. 'l'be function of the a.ffected 
organ is impaired, and never returns to its normal condition, as the result-
ing changes are permanent. 

In interstitial inflammation the connectiYe-tissue or stroma of the organ 
in the part involved is affected. If the mflammation is acute, it is usua1ly 
snppurative. The pns formation rnny be limited to small areas, or it may 
be diffused. When the pus ce11s are few, rcsolutio11 is possible, but if they 
are numerous and infiltrate n. large area of the organ, abscesses are formecl 
with dense, firm walls. If ihe inflammation is chronic, it ends in indura
tion anU cirrhosis. by the formation of new connectivc-iissne, but does not 
form pus. The new tissue corresponds in kind to tho original stroma of 
the organ, and is permanent. The affecled organ never returns to its nor
mal condition. 

Fate of Pus.-Pus may undergo absorption, be evacuated, become inspis
sated, or undergo caseous transformation. To be absorbed it must undergo 
fatty degeneration and become converted into granular matter; its absorp
tion is accomplished by the lymphatics. Its erncnation is accomplished by 
an ulcerative process, established in the tissues which contain it. When 
it has been converted partly into fatty and partly into granular matter, it 
may become inspissated by the absorption of its liquid portion and remain 
unchanged for a long period. If it becomes inca.psuJated, it changes into 
caseons matter and remains as a cheesy mass. 

IlYPERTROPJTY. 

Hypertrophy is an enlargement of an organ or tissue, due either to an 
increase in the size of its clements or to an increase in their number. 'rbe 
former is called simple hypertrophy, and the latter numerical hypertrophy 
or liyperpla.<ia. 

In most cases of hypertrophy these two forms are found associated. 
Examples of physiological hypertrophy are the enlargement of the uterus 

during pregnancy; the increase in the size of the mammary gland in cer
tain uterine changes ; the hypertrophy of the prostate in old men, and the 
increase in size of muscles following persistent exercise. 

Causes of Hypertrophy.-1. Increased Iunctional activity is a prominent 
cause of hypertrophy, as is shown in the heart when called upon to per
form extra work in overcoming obstructions at its orifices, or an impeded 
circulation from obliterating changes in the arteries. 

Also in long-continued obstruction to the outflow of urine from the 
bladder, requiring an increase of force to overcome tbe obstruction, the 
muscular coat oft.he bladder becomes hypertrophied, and i11 the same way 
the coats of the stomach a11d intestines become hypertrophied n.bove old 
obstructions. 

Ilypertrophy of one kidney after removal or destruction of the oiher 
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is the result of enforced functional activity thrown upon the remaining 
organ to enable it to carry on the normal elimination. All these are 
examples of what ma.y be called conservative hypertrophy. 

2. Increased supply of nutrition caused by augmented blood supply is 
a less frequent cause of hypertrophy. The formation of the corpus 
luteum of pregnancy, in contra.distinction to what is known as the "false 
corpus luteum," is possibly the best example of this. The hyvcrtrophy of 
LhP- cheeks and nose, as seen in acne rosacca, is another illustration. 

On account of the excessiTC amount of blood which surrounds areas of 
long-continued inflammation, there is often an excessive outgrowth of 
tissue. This is seen in the well-marked hypertrophy of bone which follows 
inflammation of the periosteum. Another example is the rapid outgrowlh 
oI hair in the neighborhood of ulcers and diseased joints. 

3. A partial arrest or delay of the normal retrograde changes in tissues 
may equally result in hypertrophy when the nutritive changes are not 
lessened. Many cases ol obesity are thus induced. 

Atrophy is either a diminution in the size of the histological elements 
of a part, or a decrease in their number. The former is called simple and 
the latter numen:cal atrophy. 

Simple atropliy occurs in ordinary emaciation, which affects first the sub
cutaneous adipose tissue, then the muscles, omentnm, intestines, heart, and 
last of all the brain and skeleton. The fat is removed from the cells more 
or less completely, and they dimlnish in size, their walls and nuclei becom
ing more distinct. This process is a physiological one in certain tissues 
and organs, especiaJJy in those which ham only a temporary function, as the 
supra-renal capsules, mammre, female genital organs, and thymus gland. 

In all pathological forms the simple atrophic tissue elements remain 
unchanged except in size. Degenerative changes are sometimes associated 
with this form of atrophy. 

Numerical Afroplty.-ln numerical atrophy the elements of an organ or 
tissue arc diminished, not only in size, but in number. Gradually, isolated 
elements or groups of elements of a part become involved. In many 
respects this change is quite as important. as necrosis, and very much more 
so tha.n simple atrophy, for it involves absolute loss of tissue, a loss which 
cannot be restored except by the production of new elements, which is 
very seldom, if ever, possible. 

Atrophied organs arc firmer and more anremic than normal. 
The causes of atrophy may be either general or local. 
General atrophy may be duo--
First. To deficient supply of nutritive material. 
Second. To excessive waste. 
TMrd. 'fo impaired nutritive activity. 
Deficient supply of nufritive material is present in cases of gradual 
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starvation, m obstruction in the alimentary canal (as occurs in cancer of 
the pylorus), in mal·assimilution due to diseases oi the aumentury tissues, 
obstruction of the thoracic duct or lactcals, or disease of the mesenteric 
glands. 

Excessive waste is the exciting cause when it 1s clue to profonged bcmor~ 
rhages, suppurations, diarrhrons, aud the excessive loss 0£ albumen or sugar. 

bnpairea nutn:tive activity is an accompaniment of senile atrophy, where 
the vitality of the tissues gradually diminishes, and they oecome less able to 
assimilate the nutritive material brought to them by the blood. 

Sometuncs general atrophy results from a combirnmon oi these causes, 
as occurs in chronic phthisis. 

The causes of partial afrophy are
F'frst . Iusu.fficicnt supply of blood. 
Second. lJiminished functional activity. 
Tltird. Excessive functional activity. 
Fourth . Nen·ons influence. 
lnsu.fficie11t supply of blood may be due to partial obstruction of an 

artery by pressure of a tumor, by the contraction of new connective. 
tissue on the smaller vessels, the result of au inflammatory vrucess. 
Pressure upon tbc skull in bydroccphalns, upon bone by au aneurism, 
are also examples of local atrophy from pressure. 

Local or partial atrophy from diminished functional activity may be 
physiological or pathological. Examples of physiological atrophy are 
furnished by those parts which have a use only at certain periods of 
life, such as the ductus arteriosL1s, umbilical vessels, thymus gland, the 
mammre, the female sexual organs, and the jaw after the faJling of the 
teeth. Pathological examples of atrophy depending upon diminished func
tional activity are seen in the wasting of muscles after paralysis, disloca· 
tions, anchylosis, or chronic disease of bone or joints, and in the rectum 
after establishment of an artificial anus. 

Examples of local atrophy from excessive functional activity are seen in 
the class of hyperkinetic diseases, of which writer's cr!1mp, acute cardiac 
dilatation from violent exercise, and atrophy of the testicles from sextrnl 
excesses are exam µles. 

Nervous Injluence.-Musc1es which have been cut off from their trophic 
nerves, as iu hemiplcgia after injury of the anterior cornna, show atrophy 
depending upon this cause. The atrophy of the muscles which occurs 

~t;;{ i~e~~;~e~~ti~:a~~l;~1e ;ter1:~~c=1~~ ~:0,;h]~r:~=r~~~t.h~~~:ffi~~.~: ~J~?c~ 
are cut off from their ganglia. all soon atrophy. 

DEGENERATIONS. 

The tissues of the body may undergo certain morbid processes charac 
terized by alteration in their quaUty. They degenertue, and, as it were. 
take a step backward in their development. 
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These changes may lend to an impairment of their function, and off.en 
to a complete destruction of their elements. 

The term degeneration, in its strict sense, is synonymous with rneta. 
morplwsis, and implies a direct transformation of the albuminous elements 
of the tissues into a new material. 

It is often used, in a broad sense, to include infiltration; but, strictly 
cspcaking, infiltr::ttious arc characterized by the introduction into the tissues 
of a new material brought from without. 

There arc cert.ain prominent types of degenerative changes whose histo
Jogicti.l characteristics arc much the same wherever they occur. All struc
liUres of the body u,rc more or less liable to them; so that when one is famil
iar with one of these types of degeneration i 11 one tissue, he is practically 
familiar with it in every tissue of the body, and has on ly to recall the histo
logical elements of a part, to understand the changes in any particular 
degeneration. 

TAJlLE OF DEGENERATIVE PROCESSES AND INFILTitATIONS. 

Parenchymntous .. Degeneration .... Epilhelium, muscle ... . . Fever, poisons, etc. 

Fatty . ..... . ... Infiltmtion.. . . { Gt~1~1~<~i~:~1:.' connec. L Jm per!cct oxidation. 

]Gland ceUs, coats od Im pairment of quality 
Fatty .. . .. Degeneration . . . ( ~~~~II arteries, mus-) ~[c. quantity of bloOO, 

Colloid. . • • Degeneration . . Epithelial cells ......... Unknown. 
Mucoid ........ Degeneralion . . Connective-tissue ....... Unknown. 

{

1. Excessofsnlts intbe 

:~:::~~· ... : . : :::::: .. : . . . : . i ~;~~~~~~~~~;~;~~:.p;: H~h~1~:. •::.::~p::'. 
Amyloid.. . ... Infiltration . ... Blood-vessels.. { Sy&~:.~~[g1~longedsuJ>6 

PARENCilYMA'l'OUS DEGENERATION. 

(Cloudy Swelling.) 

Parenchymatous degeneration consists in an alteration of the anatomical 
elements of the body, especially the epithelial cells and muscle fibres, so 
that they appear swollen, clourly, and filled with minute granules which 
look li ke fat granules, but differ from them in being soluble in acetic 
acid . 
• This c~ndiLion bas a]so been called albuminous, serous, and granular 
negenera.t10n. The name cloudy swelling is the one by which it is now 
generally designated. 
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The parenchyrna.tous cells of the glandular organs-as the liver and 
kidneys-arc especially liable to be affected with this ·change. The 
organ becomes enlarged and of a pale color. If a microscopic exam
ination ts made, the cells appear swollen aud opaque ; the body of the 
cell is filled with albuminous granules, which give the appearance as if 
the cell was sprinkled with fine sancl. 
The normal markings of the cell 

are lost, 11ud t.he nucleus is obscured. ~··· h,-..... 
Slight grades of this form of degen-
eration are rnry difficult to appreci -
ate, for many of the cells are normally 
granular, and we must not forget 
that all cells after death become 
somewhat granular. A cell which 
has undergone this form of degen
eration is not necessarily destroyed; 
if the change is only transitory, the 
cell may return to its normal con
dition. As a result of this form of 
degeneration the cardiac muscle and 
the muscles of the skeleton undergo 
exactly the same change as the epi-
thelial cells. 

CloudySwcllingofCcl ls. 

Parenchymatous degeneration occurs in most febrile diseases, especially 
the specific fevers, as pyremia, diphtheria, scarlet fever, typhus, and 
typhoid fevers. 

It is also seen after poisoning by arsenic, phosphorus, and the mineral 
acids. 

High temperature was at one time supposed to cause it, but this has 
lately been abundantly disproven. This form of degeneration was at first 
supposed to represent the first stage of inflammation, and hence was called 
parenchyrnatous degeneration. While in a certain number of cases it may 
be considered as the result of the action on epithelial cells of the same 
influence which, acting upon the blood-vessels and connective-tissue, pro
duces hyperremia, exudation, and cell proliferation, still, in the majority 
of cases it cannot be considered a true inflammatory process. 

FA'.ITY INFILTRATION. 

In fatty infiltration, fat is deposited within tlic cells of a tissue in the 
form of distinct drops. 

In the earlier stages the drops are smaJl, but as they increase in number 
they run together, and larger drops are formed, which gradually displace 
the nucleus of the cell and obscure more or less of its protoplasm. The 
vitality and function of the cell is but little iinpairecl by tbe aconmnlation 
of fat; and tho protoplasm, although compressed by the fat globule, is 
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still una1tcred, and quickly assumes its normal condition when the fat iP 
removed. 

Fatty infiltration is a normal physiological proc~ss und~r cerlain coa_di· 
tions, as during the growth of adipose tissue, or m the hver cel1s during 

the process oC digestion. More or lesa 
3 fatty iufiHration takes place in the liver ot 

many healthy persons niter a hearty meal, 
but in a few hours the fat is "burnt up,'1 
or oxidized, and the liver cc1ls return to 
their normal condition. 

When for any reason the fat is not com· 
C d pletely oxidized, then it collects in the tis· rV\ sues. This occurs under two opposite 

~I ~;~;di~~:;~t~, t~v~1:r~e a~,~~~::: ~~it~,t~; 
substa,nces capable of being converted into 
fat, are taken into the system, while the 

Fauy1nt1.1trationorLivercc11t1. amount of oxygen received is insufficient 

a,~: f'£~~~uttll d~aaa Uy fat gt<m- ~~c~~~~;~~e!h~11 c~~1:ss,0:~:; i\~~n:eth~~~t:~ 
d, CttltJromplettlyJiiledbyfatgW/J!lk. which there is general emaciation and a 

consequent impairment of the oxygenating power of the blood. As n 
result of this imperfect oxidation the fat contained in the food is incom· 
pletely oxidized, and so accumulated. This is well illustrated by the fatty 
infiltration often present in chronic phthisis. Fa.tty infi1hation usually 
begins and is most marked in those cellular clements which are adjacent 
to the radicles of the nutrient vessels. 

Ji'A'L'TY Dl~GENERA'J'ION. 

This differs from fatty infiltration iu that the fat is derived from the 
albuminous constituents of the tissues themselves. 

It is a far more serious process, as it ends in the destruction of the cells; 
and, there being no provision for the production of new cells, the loss is a 
permanent one. 

'l'he fat makes its appearance as minute globules or granules in the 
protoplasm of the cell, the cell itself furnishing the rat from its own snb· 
stance, and in time tho cell is converted into a. mass of granular fat, and 
is destroyed. In fatty infiltration the protoplasm is displaced by tho 
fat which is deposited in the cell, but it does not suffer materially in 
its integrity; remove the fat, and the cell returns to its normal condi
tion. 

As, in fatty infiltration, the well-known physiological deposit of fat in 
the cells of the liver during digestion furnished a type of what might 
become a pathological process, so in fa.tty degeneration the secretion of 
milk illustrates a fatty degeneration which is perfectly normal. The 



COLLOID DEGENERATION. 

young cells in the acini of the manumiry gland become converted into fat, 
they break up, and the fatty matter constitutes the milk corpuscles. 

Fatty dcgeuerntiou depends upon all those conditions which interfere 
with the quality of the blood, so tha.t the tissues are imperfectly nourished; 
as a. result there is an interference with the oxidizing process in the cell, 
which loses its vitality and undergoes this form of 
degeneration. The diseases in which this clmngl.:} is 
apt to occur are, acute ye11ow atrophy of the liver, 
chronic alcoholisru, progressive pernicious anremia, 
and imlmonary pllthisis. 

It is also seen in poisoning by phosphorus, arsenic, 
and antimony. 

'fhe tissues which are most commonly the seat of 
fatty degeneration when it depends upon a general ,, 
condition are the liver, kidneys, glands, heart, walls 

of ::e~t~~~es~.:~~~ :~l~~~:r}~~~~1~~!~~·ion is local, it ~'a~~.~ffce~f1~\~'.1 or 
is due generally to an insufficient supply of blood 
to a part, as would result from nu1-rowi11g of tile nuLrient blood-vessels. 
This is well seen in the heart, as the result of a.thcromatous changes in 
the coronary arteries. Nerves which have been separated from their nervc
centres undergo this degeneration. Organs and tissues which lmve been 
long disused, and in which, consequently, the quantity of circulating 
blood jg diminished, also undergo fatty degenemtion. 

This ehauge is often seen in the tissues of old persons, especially in the 
cartilages, the walls of the arteries, the edge of the cornea (arens scnilis) 
and the lens (cataract). Cerebral softening is only fatty degeneration of 
brain tissue, caused by the cutting off of the normal blood-supply to the 
softened part. 

COLLOID DEGENERATION. 

Colloid degeueration is closely allied to muco.id , but differs from it in 
affecting principally the epithelial cells. The cells become filled with 
colloid material, which is derived from their substance. This material 
appears at first as minute spherules in the body of the cells, but eventually 
it escapes or is set free by the breaking down of the celJs, and then the 
globules coalesce and form colloid masses. 

Colloid matter resembles mucine, but differs from it. It is more dense, 
contains sulphur, and is not precipitated by acetic acid. 

As a. physiological process, colloid material iti deposited in t~1e thyroi? 
gland, especially in the aged. When there is a large accumulation of this 
material in the follicles of the gland, then a. goitre is formed. 

Colloid change is met with in lymphatic glands, in tbe tubules of altere<l 
kidneys, in the choroid plexus, and io certain new growths, as compound 
ovarian cysts and colloid cancers. 

The cause of this change ie unknow11. 
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MUCOID DEGENERATION. 

Mucoid degeneration consists in a transformation of the albuminous 
elements of the tissues into a transparent, homogeneous, colorless, jelly
like material called mucine. 

Mucine is closely allied to albumen. Like albumen it is coagulated by 
acetic acid, but differs from it in not being redissolved by au excess of the 
acid, and in not containing sulphur. Mucoid change has its physiological 
11rototype in the secretion of mucus by the goblet-cells of mucous mem
branes and the epithelium of certain mucous glands. The material is 
formed by metabolism from protoplasm of the cells. 

Mucoid degeneration affects both cells and intercel1ular substance. 
In epithelial structures mucoid degeneration can hardly be called a 

pathological process. In any catarrh of a mucous surface there will be 
found in the secretion cells which have undergone this degeneration. 

Fibrous,.Lissue is especially liable to undergo mucoid degeneration, and 
the albuminous intercellular substance is replaced by mucoid material. 
This is a return of the tissues to their fcetal elements, for mucine is found 
distributed in fcetal structures. 

Mucoid degeneration is frequently met with in the intervert.ebral and 
costal cartilages of old people, in certain tumors, in bone, and in the 
disease known as myxcedema. 

The causes of this degeneration are unknown. 

CALCAREOUS DEG},NERATION. 

(Calciji.cation.) 

This form of degeneration is characterized by an infiltration in the 
tissues of calcareous parLicles composed mamly of lime and mag1rnsia salts. 
It occurs physiologically in the formation of the bones of the skeleton, 
preceding actual ossification, and also in the formation of a deer's-horn. 
It is often coulounded with ossification, but must be distinguished from it, 
for it never results in the formation of true bone. 

'l1he degeneration is common in old ago iu the coats of the arteries. 
Tissues which have undergone calcareous degeneration are rendered hard 

and grittj•. When the process has not advanced very far, tbe tissues feel 
as if they had been sprinkled with sand, as the deposit occurs in the form 
of irregular_ granules. At a later stage large masses arc formed of a 
gray or whitish color, the result of an increase in the number and size of 
these granule~. U~1dcr the microscope the affected tissue appears as an 
opaque ~ass rn w.lnch no trace of structure can be distinguished, or at an 
early. per10d the tissue and cells can be recognized, filled with small dark 
particles. If the tissue be _treated with dilute hydrochloric acid, tbe salts 
d1ssolvc, bnbbJcs of carbomc acid gas appear, and the original structure ol 
the patt may be recognized. 
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Tbe deposit occurs first ancl mosL abundanLly in the intercellular tiseuc; 
afterwards tbe epithelial ceUs are involved. 

Tbe effect of this degeneration is to destroy the life of the part, which 
remains as an inert mass; but the histological stmcturc of the part is not 
destroyed; the calcified cells remain, but they are <lend; no further change 
occnrs, nnd there is no softening. In those respects it differs from fa.tty 
degeneration, and is in fact a favorable termination or the latter. 

The results of this chnnge arc very serious when it occurs in the arteries, 
for it destroys their elasticity and leads to rupture and aneurism; so also 
when it takes place in the ''alves of the heart. 

It occu rs as a conservatirn process when it checks the growth of tumors 
and renders pathological products iner t, as is often seen in the lungs in a. 
case of arrested phthisis. 

Calcareous degeneration may occur under two conditions. 
1. When there is an excess of Si.lits in the blood. 2. When there is 

no such excess, and the deposit takes place when certain altemtions have 
occurred in the blood or tisrnes. 

The first is by far the lenst frequent; it occurs in certain forms of soft
ening of hone, osteomalacia, and exlensi,·e caries. Apparently as the bone 
breaks down, its salts :ue taken up by the blood and deposited in other 
places. In such cases it is usua lly quite general, involving the kidneys, 
lungs, dura. mater, Ji,·er, stomach, nucl intestines. 

In the second it is local and clue apparently to a diminution of vitality in 
the tissues by which the normal relation between tbe tissues and the small 
amount of calcareous salts in the blood is destroyed. 

Atrophic and retrogre ~ive proccs es are apt to be accompanied by it. 
The favorite seats of calcific deposits are tumors, in and about parasites, 

old blood clots in veins, cheesy deposits, false membranes, and other patho .. 
logical products. 

PIG.MENTATlON. 

Pigmentation is characterized b_y the presence 111 the tissues of a colored 
substance, amorphous or crystalline, which is derived from the coloring 
matter of the blood. 

Normal pigmentation occurs in the choroid, rctc mucosum, and in some 
motor cells of the cerebral peduncles. 

An absence of tbis normal pigment is seen in albinos; an increase in 
Addison's disease, freckles, mclanotic tumors, and brown atrophy of 
muscle. 

Pathological pigmentation fo11ows the extravasation of red blood-corpus
cles, and the escape of their coloring matter, whicb may also be liberated 
from the corpuscles while in the vessels. 

This coloring matter (hremoglobin) infiltrates tbe tissues and stains 
both the ee1ls and intercellular substance. It becomes converted into 
hremn.toidin, and appears as minute yellow and reddish-brown granules, 
or as orange-colored need les and rhombic prisms. 

8 
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Pigmontalion occurs in most cachcctic conditions; especially in chronic 
malarial poisoning by a destruction of tho corpuscles iu the blood. _Local 
causes are rupture of small vessels, and those which cause obstrnct10n to 
the flow of the blood :md favor diapedcsis of the red blood-corpuscles, aa 
in a nutmeg liver and brown induration of the lung:s, dependent upon 
heart disease. 

The staining of the tissues yellow with the coloring matter of the bile, 
as occurs in "jaundice, " is not true pigmenlation. 

Pigmentation may follow the introduction of extraneous substances into 
the body, as occurs in the lungs by the inhalation of coal dust, soot, and 
particles of iron, and in the skin and ly!11-phatic glands by tattooing . 

.. HlYLOID DEGENERATION. 

This form of degeneration is characterized by the presence in the tissues 
of a homogeneous, structureless, translucent substance, differing but little 
from albumcu, and giving peculiar reactions with certain staining reagents. 

Iodine in solu tion gives it 
« a mahogany brown color; io

dine and su lphuric acid a blue 
color; methyl blue, and gen
tian violet a bright red or pink 
color. 

'fhe nature of this material 
is still in dispute. Virchow 
held it was starchlike, and gave 
it the name "amyloid ; " other 
writers, from its resemblance 
to wax or lard: have called 
this change "w1.1.xy" or "lar
duceous" degeneration. 

Amyloid material is an al
buminoid rich in nitrogen, and 
is in all probability derived 

Amyloid Degeneration of Kidney. from the fibrin of the blood 
by direct metamorphosis (amy
loid reaction having been ob· 
taincd in the fibrin of a h::ema-

• 000. tocele). As this material is 
. . found in its earliest stage in 

close proxnmty to the blood-vessels, it in all probability soaks out from 
the blood into the tissues 1.1ncl is in reality an infiltration . 

The change. is a pa~hological one. '£here .is no physiological analogue 
~nl css we consider semlc chang~s physiolog~cal, for amyloid dcgenerntion 
ls an almost constant accompamment of senility, in the cartilages of join~ 
especially the stcrno-clavicular and vertebral. 
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Under other more str ictly pathological circumstances, amyloid degenera-
tion may involve almost every kind of tissue; but the change shows itself 
at first always in the walls of the capillaries aud the small arteries. 

They become thickened, hn.vc a homogeneous look, and their lumen is 
diminished. Not every nssel is affected, nor is the change regularly dis
tributed o,·er the same vessel. In time, as the process advances, the con
nective-tissue may become involved, and last of all, and thii:i but seldom, 
the epithelial cells may show this change. 

Amsloid degeneration may be local, but usually a number of organs are 
affected at the same time. 

The affected organ is enlarged, and heavier (denser) than normal, its cap
su le is tcuse, its borders rounded, its surface pa.1er and dryer than normal, 
and of a. grayish appcarnnce. 

The organs which arc most frequently afiected with this change, in the 
order of their frequency. are the spleen (sago-spleen), kidneys, liver, lym
phatic glands. mucous membrane of the stomach and intestines, and occa
sionally the pancreas, thyroid, lungs, ornries, and supra-renal capsules. 

Although this degeneration is :t constant accompaniment of old age, it 
occurs pathologically principally between the :1ges o[ Lwenty and forty . It 
depends upon some nutritiYe disturbance, and in a large proportion of 
cases is associated with prolonged suppuration of bone (out of D6 cases 
examined by Wilks, bone suppuration existed in 68 and had been present 
in 17 others). 

It is common in persons suffering from certain cachexias. Pulmonary 
phthisis is one of its most common antecedents. Syphilis a.nd chronic 
malaria are apt to lead to it. 

The prognosis or the disease is very unfavorable, and, considering the 
resistance of this substance to all reagents, it seems improbable that we 
shall ever be able to combat it. successfully. 

001·pora amylacea are concretions which ha.ve been supposed to Le identi
cal with amyloid material ; they give the same color-reaction with iodine, 
and with iodine and snlphuric acid. It is now known that they have no 
relation to amyJoid degeneration, and arc o! no special significance. They 
are hard , stra tified concretions found in the prostate, seminal vesicles, and 
in the central nervous system, and are very common in the aged. 

NECROSlS. 

Necrosis is a term applied to the <loath of a portion of t he body. In the 
soft tissues the process is mortificalion, and the dead tissue a slough. 

As soon as a tissue dies, it becomes subject to the conditions of inorganic 
bodies. Its materials are held logcthcr on ly by cohesion, and that cohesion 
usually yields promptly to the forces of decomposition due tu the act~on 
of a ferment generated by certain bacteria. When the entire bo~y dies, 
its com ponent parts are no longer capable of taking up new material and 
changing it into living tissue ; as a result the body is unable to resist 
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decomposition, and this inability is made manifest when the first symp
toms of dissolution appear. All the elements of the body do not lose 
their vitality at the same t ime ; as n rule the epithelial cells die sooner 
than the connective-tissue framework. When a part of a living body 
dies (necrosis), it undergoes similar changes to those occurring after 
death of the wh ole body, being modificu only by the locality iu whlch it 
occurs. 

Tile causes of necrosis are : 
1. Arrest of blood supply, 01.1,usccl by obstruction in t he arteries, veins, or 

caplllaries,-in the arteries by ligature, compression, embolism, thrombosis; 
in the veins principally by pressure or thrombosis; but the anastomoses 
are so free in t he veins that death of the part seldom occurs from this 
cause alone. Obstruction in the capillaries is much more serious ; for 
when complete capilJary stasis occurs,-as from pressure or diminished 
heart power,-the vitality of the capillary walls is destroyed, and necrosis 
results. 

2. Direct Injuries to tlie Oells.-Such injuries are: 
a. Mechanical, as chem ical corrosives, crushing, and animal poisons. 
b. Bacteria, setting up septi c processes, as from putrid pus, dead tissue, 

decomposing urine, etc. 
3. Abnormal Temperafo:res.-All changes which cause slight increase or 

decrease of temperature produce inflammation, but when the variations of 
tempern.ture are excessive, necrosis is the result: this is seen after frost
bites or a burn. 

The above causes of necrosis do not always act singly, but are often 
combined ; for example, in a part which is imperfectly supplied with blood , 
only a slight injury to the ccl1s may cause necrosis; or, again, Jet the vitality 
of the tissues be weakened by an extreme cachexia, and a slight interference 
with the blood sujlply will cause necrosis. An illustration of the first is 
seen in senile gangrene, and of the second in gangrene in children (noma). 
Certain general pathological cond itions may so lower the vitality of the 
whole body that sl ight ca.uses will produce necrosis. This is illustrated 
by the sloughing bed-sores which form in adynamic fevers and exhausting 
diseases on parts of the body exposed to pressure, and in the liability 
to senile gangrene, which is increased by the diminished heart power and 
arterial changes that accompany old age. 

The rapidly forming bed-sores which result from injury to the spinal 
cord are regarded by some as due to special trophic changes, but it seems 
more probable that they are the result of a general vaso-motor disturbance, 
which produces paralytic hyperremia, and so necrosis. 

Varieties of Necrosis.-Restricting the term "necrosis" to a loca l death 
of ti ssue, the following varieties are met with : 

1. Dry Gangrene or lJfummijiclLtion.-If tissues that are the seat of tjiis 
change contain little ':ater, ~nd are composed largely of earthy matters, 
they may pr~serve_ their outhne aod appearance for a long time. If the 
water contamcd rn them evaporates rapidly, they shrivel and become 
bard. 
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2 . . Moist Gangrene.-Tissues tlrnt are the seat of this variety of necrosis 
undergo putrefaction, and, as the evaporation of the water contained in 
them is prevented, they are moist, soft, arnl doughy, and in time gases are 
formed, and their color becomes dark. Such changes are similar to those 
that occur in the body after death. Moist gangrene always has its seat in 
parts which are exposed to the air. 

3. Hospital Gangrene.-'I1his is a progressive necrosis which affects 
wounds, and is dnc to a special micro-organism (septic). 

4. Senile Gangrene. -It affects the aged, and is clue to an impcclccl cir
culation from atheromatous, or calcareous chanS?"cS in the arteries. 

5. Goa_gulation Kecrosis.-In this variety of i~ccrosis the cells of a tissue 
unde1·go a change analogous to the coagulatio11 of the fibrin of the blood. 
Tbeir protoplasm becomes rigid and converted into a homogeneous hyaline 
substance; their nuclei disappear, and finally the cell breaks up into a 
granular-looking cl~bris. Coagu1ation necrosis may affect entire organs, 
or portions of organs or ceUs. It occurs in infarctions, tubercular nodules, 
tumors, waxy degeneration of muscles, and in diphtheria, typhoid and 
relapsing fevers. 

'fhe terminalions of necrosis, when putrefaction is absent, are: 
1. Liquefaction.-In tissues where there is an abundance of liquid, 

and its removal is prevented by non-evaporation, or the action of the 
lymphatics is imperfect, the softened tissue becomes converted into a thick 
creamy fluid. rrhis occurs especially in brain necrosis, and in the soften~ 
ing of infarctions and thrombi. 

2. Oaseation.-'11his is a change which results in the formation of a 
more or less dry, whitish-yellow mass resembling cheese. It is met with 
most frequently Ill encapsulated collections of pns, in tubercular masses, 
and in mflammatory products of low vitality. As the cell elements of such 
masses die, their watery portions nre absorbed, they become granular and 
dry up. The fat contained in them becomes part1y saponified, and crys
tals of cholestrine arc deposited. If there arc any cells which have not 
been entirely destroyed, theJ shrivel and atrophy. This cheesy change is 
not always a final one, for the cheesy mass may become calcified, calca
reous matter (lime salts) being deposited in and about it. The physical 
organism behaves towards :.111 necrotic tissues the same as it does towards 
foreign bodies. If possible, it removes them; when nnablc to do this, it 
surrounds them with a fibrous capsule and so renders them inert. 

TUBERCLE. 

To-clay experimental research teaches that tubercle is the result of an 
infectious inflammatory process, and that the infection which excites the 
inflammation is a specific vegetable pamsite, the "tubercle bacillus,'' 
wh ich gains entrance mto the body through the respiratory and dig(lstive 
tract, rarely through the genito-nrinary passages or wounds of the skin. 

Wherever the bacillus lodges and finds conditions suitable for its develop· 
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ment and multiplication. there arc foun<l in a. short time smnl1, gray, 
translucent nodules, looking like particles of coargc gn.nd, which arc called 
miliary tubercles. If a tubercle is examined microscopically before any 
degenerative changes have taken place, it wi11 be found to be composed of 
a reticulated bn.semcnt substance, lymphoid, cpithelioid and giant cells 
nrrnngcd in the following manner: nea.r its centre arc one or more large 
br:lnching cells, the processes of which blend with the surrou nding growth. 
These arc the giant cells, which hare n. homogeneous cell body and a 
number of nuclei arranged around the periphery 1ikc a belt or ring; stn
ronnding these giant ccl1s arc a large number of cpithelioid cells wilh 
single nuclei, packed .so closely together that it. is almost impossible to 
distinguish iudivitl.ual cells. Beyoud these cells, as one looks towards the 

periphery of the nodule, is seen 
a large numbcl' or lymphoid 
cells. 'rhese three varieties of 
cells arc enclosed and supported 
by a fine reticular stromu, sim
ilar Lo that of a lymphatic 
gland. The explanation of the 
formation of a tubercle is as 
follows: The tnbercle bacillus, 
acting as a specific poison, sets 
up an inflammatory process, 
which lends first to an accu
mulation of lymphoid cells 
with some proliferated fixed 
cells or the part ; some of the 

Miliary 1'ubercle. Jsmphoicl ce1ls change into epi
tbelioid cells. and a few of the 
latter become giant cells by 
the enlargement of the celJ 

. , , body uncl a repeated division 
of then· nucleus . . luberclC's arc non-Yascular structures, no vessels ha.Ye 
ever been found 111 them; sometimes they start from the wall of a ves
sel, and often. _in e11rly gr~wlh. the remains of a partially obliterated 
vessel are seen 111 them, wluch has giYe11 rise to a dispute whether they 

~~~:r:~:~;:r3:rf~;~~\~:a;cular growths. The clianges which take place in 

1st. 'rhey ~rndergo C'ttscous or cheesy degeneration. As they are uon
~ascular, t hc11· ccntr:s nre_ shut off from nutrition, and as they arc sub
J~ct;d to the necr~t'.c t~~t1~n of t},ie tuberc~e bacilli. in a short time they 
die and undergo" h.it 1is c.lilcd coagulat1on necrosis," so that in old 
tubercles_ 110 cells can be fon11d in the centre o[ the tubercular nodule . 
• Just 0~1ts1d~ ?f the case~us c~ntre wi11 be found giaut cells blended with a 
fow_ ep1t~ e]~01d cells, while st11l further from. the centre, constituting the 
per1I?hcral zone o[ the ~o~ule, arc a. large number of lymphoid cells. B 
!=pecial methods of sla1111ng the tubercle, bacilli ma.y be found iu th! 
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ca.soous ccn~re and often in the giant cells. The ·1ltinrnte change m n 
tubercle wh_ich has undergone cnseous degeneration is disintegration with 
tho format ion o~ nu irregular abscess Cal'itj'. H a. number of miliary 
tubercles are united to form a tubercular mass, as is often seen in the 
lungs, the union of several of these snrnll abscesses forms cavities of co:>.· 
siderablc sb~e, in the walls of which are generally found a large number cf 
tubercle bacilli. 

These cheesy masses may become eucapsufoled, calcified, and remain as 
inert masses for an indefinite period. 

2d . 'L\1bcrcle may undergo fibroid change. The ti:.isucs which surround 
the tubercle taking on a chronic fibroid infla.mnmtion, the newly Iormed 
cunncctirn-tissue contracts, and, compressing the tubercle, converts it into 
a fibrous nodule. This change is most likely to occur in the aged, and in 
those of a strong fibrous diathesis. 

The characteristics of a. typical tubercle mny be briefly summarized as 
follows : First, a non-nsculnr nodular growth ; second, a. growtl1 com
posed of reticular basement substance and giant cpithelioid ancl lymphoid 
cells; third, this growth lios a lendency to undergo coagnlation necrosis 
due to ils non-vascularity and the direct act ion of the tubercle bacillus; 
fourth, the special a.nd distinguishing characteristic of this growth is the 
tubercle bacillus. 

TUllERCULOSIS. 

We now understand, by the term tuberculosis, n. diseased condition 
caused by the introduction into the body o[ tubercle bacilli. Its anatom· 
ical characteristic is the dcrnlopment of specific nodules. Its clinical 
characteristic is the consecutive invasion of one organ or of the entire 
system. 

Tuberculosis may be local or general : local, when it is limited, and 
gradually destroys the organ or tissue primarily involved, as occurs in 
tuberculosis of the lungs, kidney, liver, or peritoneum; general, when large 
numbers of tubercle bacilli gain entrance into the gener.11 blood current, 
and in a few weeks develop in the various organs of the body a. multitude 
of miliary tubercles, called acute miliary tuberculosis. 

It has been shown by txperirnents on animals that the tubercle bacilli 
and their spores are alone the infectious ngent, and that they tru.vel in the 
blood current; and wherever they lodge, there the cha.rncteristic cellnla.r 
cbauges take place, and <t tubercle is developed. We consequently reach 
the conclusion t.lrnt tuberculosis is an infectious disease, and that its cause 
is tbe tubercle bacillus. 

The danger of local tuberculosis is that it may become general; for the 
first irruption of tubercles in the neighborhood ol an existing tubercular 
focus is usually followed, sooner or later, by the nppeamnce of uodules in 
the lymphatic system. Tt is. in the glands that these tubercular irruptions 
are most intense ; genera.Hy the process makes a kind of halt in these 
gland stations, but in time spreads onwards, and at lm)gth renches the 
thoracic duct, and through it tllC' gcnern.J blood current. 

We therefore conclude that tubercular infection may lake place in the 
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following way: First, by the blood, as when tu~ercuJar ma.s~e~ grow into 
•he pulmonary veins. Second, l>y t he lympb11t1e system. J bird, by eon
tinmty, as on the surface oI mucous or serous membrane~. .Fourth, by 

the direct applicatwn of the 

MiliaryTnbercleelutheLh•er. 

,.:u.odrawnbycw11tr1il11cida. 

a,Jfiliarylulxrclt 
b,Gta11lalls. 
c, Tul>ercl~u·ithchu"ycn1trr. 
d,JfQM1wlliu1·ctlki. 

bacilli to a. part, ns when a 
tubercular mass is coughed 
up, and, before it can be ex. 
pectora.tccl, falls back into an. 
other bronchus. 

At the present time the fol
lowing questions in the pathol. 
ogy of l u bercu1osis are being 
d iscnssed by scientists : 

1. Can mnn become infected 
with tubercle by eating tuber· 
cular meat, or by drinking the 
milk of tubercular cows? 

2. ~fay not the tubercle ba
cilli contained in the sputum 
and other di scharges from 
tubercular subjects be infect· 
ing agents, and thus rendm 
tuberculosis a contagions die. 
ea8e? 
. 3. As the tubercle bacilli 

presen•e their vitality for a. 
long time outside the body, 

may not those contained in the sputum of tubercular subjects, nfter the 
sp~Lnm is dried and becomes pulYerized, be inhaled with the air as dust 
particles, a11d set up tnbcrcuhtr processes in the respiratory organs of non· 
tubercular subjects? 

4. As a pre\'entiYe measure for the spread o[ phthisis, should not the 
sputum and other tfo:chargcs be bu med or disinfected in their fresh state? 

Accepting the doctrine lhat the tubercle bacillus is the only cause of 
tuberculosis, we nre compelled to auswer these c1uestions affirmatively. and 
to say that the doctrine of heredity of tuberculosis must be abandoned, 
the tubercular taint being nothing more llmn a hereditary enfeeblement, 
which furnishes a better soil for the lodgment and development o( the 
tubercle bacilli, or fL physical condition which is less able to resist their 
invasion. 

llAC'l'EHIOLOGY. 

Bacteria are microscopic organisms belonging lo the vegetable kingdom, 
whose characteristics tlrC the abseuce of chlorophy1 and their peculiar 
method of reproduction by l rans'\"erse scis.~ion, or by means of small sphe· 
rules called spores. The scicnc~ of bacteria is termed Ba,l'ieriology. 

'l'o facilitate baclcrial stuches I sh:tll divide the subject into four 
sections: 
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First. Their technology, or the consideration of the prihcipaI facts 
rebting to cultures, stainiog, etc. 

Second. A consideration of their forms, dim ensions, classification, etc. 
17drcl. Their biology, including their origin, nutrition, constitution, 

reproduction , and special action. 
Fou.rth. A description of those whose patb~genic action on man hB1'1 

beea established. 

TEClli"'<OLOGY. 

In order to study the life history of the different known organisms, pnre 
cultmes must be obtained . A pure cullure is an artificial growth on 
nutrient media, of a single species of micro-organisms. 

Media.-Nutrient media are either artificial or nattwal. Natural med ia 
are obtained direct ly from man or animals, as blocid serum, pleuritic fluid, 
hyclrocele Hnid, etc. 

Artificial media are prepared from different subst:rnces and in different 
ways. Media may be liquid or solid. 

All media mu st be sterilized before usi ng for cultures; that is, they 
must be made free of all germs that. by contamin:1tion may be contained in 
them. This is accomplished by subjecting the media several times to a 
tem11erature ranging from 50° C. to 120° 0. 

All vessels and instruments used must be sterilized by heating in clry air 
to a tern perature of 150° C. for an ho UT. 

Natural .ilfedia.-Blood serum is obtained by leaving in a coo] place, for 
twenty-four to forty-eight hours, the blood of an animal in a sterilized jar. 
The blood-corpuscles precipitate with the clot, and the clear serum is 
then transferred to test tubes plngge( '\r ith cotton-wool, which have been 
previously submitted to a dry tempera.tu re of 150° C. for an hour. The tubes 
and serum <ire then submitted during eight days-one hour every day-to a 
temperature of 50° 0. If solid blood serum is desired, afte1 the eighth day 
the tubes are transferred to the serum inspirator, and the temperature 
slowly raised to 70 or 80° 0., when the b]ood ~erum coagulates. Pleuritic 
and hydrocele fluid s are treated in the s: ... n e wny. 

Potatoes and other vegetables, as well as eggs, can be used for cultures with 
advantage in some cases. Thej' are sterilized by boiling them, or kerping 
them fifteen minutes a day, during three d;~ys, at a temperature of 100° c. 

Artificial .._lfedia. - Pasteur's, Cohn's, and other fluid s classed as mineral 
media, are malle by mixing certain salts and water. 

Bouillon is the principal ingredient used, either as a medium itself or in 
the preparation of the artificial media used in bacteriological culture. It 
is prepared by boiling one part of lean cboppeil beef and two parts water. 
Filter, and acld peptone, 1%; sa.lt, t%: filter agai n, and sterilize. '11

0 

make ~elatine : To 100 parts of bonilloa add 7 to l 0 parts good gelatiae 
which bas been previously soaked in water, heat in water balh, and pour 
in sterilized test. tubes. If agar is needed, take 1 part agar and soak for 
a night in salt water; rinse and add it to 100 parts boui11on, beat till 
completely dissolved, filter, and pour in tubes and sterilize. All media 
shonld be made slightly alkaline ia re-action; sodium carbonai.e is best 
au i ted !or this purpose. 
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Cultures.-To obtain pure cultures, inoculate, b.v means of a recently 
sterilized platinum needle. with the substance rnspectcd to contain micro
organisms, gelatine und agal' tubes; the former nrc k(>pl at a constant tern~ 
perature of about 22° ; the lalter at a temperature of 37° to 40° C.:. 

If a pure culture is obtained from the beginning, which is seldom the 
case, the micro-organism can be directly stud ied ; but if an impure culture 
is obtained. which is the most frequent case. tllC cu ltures arc plated; that 
is, very cliJutc cultnres arc spread out on steri li zed g lass plates, in order to 
allow every microbe to grow sepnrately. Tb is operatio n is done as rollows: 
Three tulies of gelatine or agar are heated to the melting-point, then with 
n. platinum needle in oculate from the impure culture one of the tubes; 
sterili ze need le, and from this first tube inocu late a sceont.1 tube; and from 
this in the same manner a third tube; thus very few micro-organ isms are 
contained in the last tnbc, perhaps six or eight on ly. Now spread the con. 
tents of those tubes ou pieces of sterilized g las.s 5 x G in ches. After the 
gelatine or agar has hard ened, the glass plates arc allowed to remain at 
an even temperature; then the colonies of bacteria begin to grow. Eil.Ch 
colony is inoculated with the platinum needle in a. separate tube, and cul· 
tivated. 

Most bacte ria. grow freely in nu trient gelatine or agar, as above described, 
but some require particular media, as tubercle baci11i, go110-cocci, etc.; 
others do uot grow in any of the known media, as the spirillum of relapsing 
fever, bacillus of syphilis, etc. 

EXAmNA'J'ION .A.ND STAINING OF BACTERIA . 

Micro-organisms arc very resistant to the action of acids and alkalies. 
This property was utilized to recognize them before the sta ining methods 
were used. II a section or specime n be treated hy acetic acid, or with a 2~ 
soJution of cam;tic potash, al] the co mpouents disappear, and the bacte
ria only remain visible. Some protoplasmic granules and crystals may 
resist the action of such treatment, but the speci al form of the micro
organisms, their uniform dimensions, and their peculiar g rouping, make 
their recognition ensy. 'l1his method is known under the name of its 
autl1or, - Ba.umgartcn's method. Giinther has mod ified this method, prin· 
cipally when treating specimens kept for a long t ime in alcohol. In such 
cuses it frefplCntly lrnppens that the granular protoplasm is affected neither 
by acids nor alkalies; Giinther treats them with a 3% solution of pepsine, 
which, peptonizing a ll the a.lbuminoids, clears the field, leaving the micro
organisms u0t1ffected. 

Stai~iing.-The ~>est method of staining micro-organisms is important; 
for by 1t the bucter1a are made more distinct, and a chemical i1.etion takes 
'Place which in many cases is characteristic of a lJetermi ncd species. 

Auilin_e colors are .chie~y used for st~ining. Acid dyes have the prop· 
er~y of <lifI_usclycolo~rng tissues; the prrncipal ones arc cosine, aurine, nnd 
acid fn chsme. .Basic clyes have an elective tendency to color the nuclei of 
cells and bacteria : t he:;e arc methyl blne. meth yl violet, gentian violet, 
dahlia, busic fuchsine, Bismarck brown, etc. 
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Any water solution of a basic color will do for coloring bacteria. It is 
well to heat the specimens after staining with acetic acid, as in Baumgar
t.en's method; by thus dissolving the nuclei, the colored bacteria are much 
more distinct. This method gives excellent results in the study of the 
spirillum of relapsing fernr. 

Not aH micro-organisms can be colored by this method. rrhose that 
resist it may be treated with LOffier's solution (concentrated alcoholic solu
tion of methyl blue 30 parts, 10ffi wnter solution of caustic potash 100 
parts) . After le:.1ving the sections for a few minutes in this solution, treat 
them with 1~ acetic acid, then pass to absolute alcohol and clear with cedar 
oil. This method shows very distinctly the baci1lus of typhoid fever in 
tissues. · 

Gram's metlwd is a general metbod for staining. The sections are first 
treated with water solution of aniliLl' oil 100 paifa; saturated alcoholic 
solution gentian violet 5 parts (the sections must ha\T~ been kept, previous 
to staining, in concentrated alcohol). After a few minutes they are trans
ferred to a solution of iocline (iodine 1 part, potassium 2 parts, water 
300 parts), where they al'e left for two or three minutes; from this solu
tion the sections are put in absolute alcohol, where they decolorize almost 
entirely; clear in oil of cloves and mount in balsam. By this method the 
micro-organisms are deeply stained, while the tissues remain colorless ; 
such preparations can be stained with a contrast stain, els a water solution of 
Bismarck brown-and the relations of tissues a.nd micro-organisms studied. 

Gunther has modified Gram's method, and his modification is to be 
recommended where oid sections, kept in impure alcohol, are rle:;tlt with. 
'rhe sections are kept for a minnte atordin:.uy temperature in the violet 
solution, dried with blotting-paper, and tr:msfe1Ted to the iodine solution 
for two minutes. then placed in alcohol for one minute, treated for exactly 
ten seconds by a 3% hydrochloric acid, alcoholic solution, and washed in 
alcohol again. Clear with oil of cloves, keep in balsam. 

Weigert has also modified Gram's method : when the sections arc taken 
from the iodine solution they arc decolorizrd by aniline oil instcarl of alco
hol; thus not only micro-organisms remain colored, but also fibrin, which 
is important in certain cases. 

The micro-organisms that stain by Gram's method and its mo<liflcations 
are: 

Pneu mococcus of Friedlii.nder. 
Diplococcus pneumonire of Frilnkel. 
Bacillus a.nthracis (Davaine). 
Bacillus Jeprre (Jlansen). 
Bacillus tuberculosis (Koch). 
Streptococcus erysipelatis (Fehleisen), all pyogenic bacteria and actin 

omyces. 
'I1bosc that do not stain a.re : 
Gonococcus (Ncisser). 
Bacillus typhosus (Eberth). 
Uiplococcus intercellu1aris meningitis (Weichselbaum). 
Bacillus mallei (glanders). 
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Spirillurn cholcrre asiatic:e (Koch). 
Spirochrete Obermaieri (relapsing fever). 
Gonococci, diplococcus intercellula.ris, a.nd baci1lus typhosus stain well 

with LOffier's solution as already indicated ; b:.icillus mallei, spir illum 
cholerre asiaticre, and spirochretc Obermaieri, slain with ordinary water 
solutions of dyes, and afterwards arc treated with I%'. acetic acid. 

All these preparations can be double-stained with a. contrast color h1 water 
solution, or with picro-lithio-carmine, excepting the streptococcus erysipela
tis. For this micro-organism the sections are first treated with any of the 
carmine solutions, washed in water, transfcncd to nlcohol, and treated by 
Gram's method. Thus the nuclei and tissues remajn colored by tile car. 
mine or picro-cnrmine solutions, while the bacteria are of a deep-blue color. 
These preparations are exceedingly beautiful, and the staining, first of the 
tissue and then of the bacteria., gives such distinctness that it ought to be 
recommended for general use. 

The importance of tubercle bacillus in diagnosis is such that a special 
mention shou ld be made of Lhe particular method of its stai ning, which 
makes it easi ly distinguished from all known bacteria excepti ng lepra 
bacillus. The 1iropcrty of retaining tbc color when treated by strong 
mineral acids is peculiar to this bacterium. 'l'he ::;ections, or cover-glass 
preparations (sputum, pus, blood, etc.), are fhst treated by a solution 
composed of-

Aniline water . . . . . . . . . ..... 100 parts. 
Alcoholic solution of fuchsine, methyl blue, or 

methyl violet.. . 11 parts. 
Absolute alcohol . . .. 10 parts (Erlich). 

If sections. Lhcy shou ld be heated for a iew minutes in this soluliou 
(rn11i<l process), or kept for twenty-four hours at ordinary temperature; il 
coYer-glass preparations, pass t hem over n. burner three or four times until 
steam begins to arise. Then wash with-

N i Lric acid . . . . . . . . . . . . . . . 1 part 
Water. . . ....... 2 or 3 parts, 

until nearly clecolorized. then wash in abundant water or alcohol, and 
stain with contrast color in water solution. If section, treat with alcohol, 
clear with oil of cloves, and keep in balsam. 

By this method the tubercle bacillus alone remains colored after the 
action of the nitric acid; the contrast stain colors the tissues. 

This is the classic method of staining tubercle bacilli, and is called-after 
the authors-Erlich-Koch's method. Many others have l>ef'n proposed, but 
an are more or less a modification of the one given. Lepra bacilli a1so 
react in ~he same manner as tubercle b.acilli. .To distinguish theu:i, pour 
four to s1x drops of a saturated alcoholic solnt1on of fuchsine in a watch· 
glass fille<l with water, dip the cover-glass preparation for six to eight 
minutes in it, and afterwards treat with To-% of nitric acid in alcohol for 
twenty seconds, wash in distilled water, and treat with aqueous solution 
of methyl blue, clear, and examine. If sections, treat with Erlich's fluid 
for two or three minutes; pass through the nitric alcoholic solu tion for 
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one·hall a minute; then stain with water solution of methyl blue; treat 
with absolute alcohol, then with oil of cloves; keep in balsam. 

Thus only the lcpra. bacilli are colored, even if the tubercle bacilli are 
present (Baumgarten 's method). . 

To keep ordinary preparations, balsam dissolved in xylol is good if they 
a.re cleared with xylol instead of other oils. 'I1ubcrcle bacilli after a time 
lose their color. This is due to the acid retained in tl1e preparation. To 
avoid such an inconvenience, after treating as usual, dry the preparations 
first with blottiug-p<tper, then clear with xylol and keep in balsam. 

lllOLOGY OF BACTERIA. 

During the various stages of their life, bacteria present different forms 
according to the time at which they are examined; but it is established 
that one species of bacteria. in the adult state and under the same circum
stances presents oonstantJy the same forms. Experimentation has also 
proved that each species has au individuality of its own, capable of repro
ducing itself under the same circumstances, with its characteristic form 
and biological properties. The principal forms are micrococci and ba.
ciBi. The micrococci, or spherical micro-organisms, are sometimes ellip
tical, but they nernr exceed in length twice their diameter. They can be 
grouped as follows : When alone, they are called micrococci ; if in twos, 
diplococci ; if in chains, streptococci; if in irregul:u bunches, staphil
ococci ; if those bunches are surrounded by a gelatinous enYe]ope, asco
cocci; when the cocci divide in two directions, forming squares, they arc 
called merismopedia; if i11 three directions, forming packs or cubes, sarcina. 

The elongated or bacillary forms are those whose length is more than 
twice their diamet.er. They are of various shapes; some arc perfectly 
cylindrical, others elliptical, 1anceolate, fusiform, spiliform. A distinction 
has been established by some authors between bacillary forms containing 
spores, and those where spores are absent; calling the first bacilli and 
the second bacteria. Snch a distinction is not generally accepted. ~f the 
bacillary forms are curved, they are called spirilla; if corkscrew in shape, 
spirochrete ; some of them have prolongations called flagella.. Long and 
slender bacilli, withont any difference between base and apex, are Jepto
thrix; if they barn false branchings, cladothrix; large bacilli, containing 
sulphur granules, are called beggiatoa. All these forms can readily be 
reduced to two general classes : the spl1erical, or coc~acere ; and the clon· 
gated, or bacillary. 

The dimensions of bacteria vary; tbc unit of measure adopted by bac
teriologists is the micro, which jg the thousandth part of a milJimeter, or 
the 25,000th part of an inch. 

Structure.-Bactcria are cellular, formed of an involving membrane, the 
constituents of which are principally au albuminoid substance cal1ed micro
pr<Xicine. Their protoplasm is homogr.nc. In addition to these constitu· 
ents thev may contain sulphur granules (beggfritoa) or amyloid substance. 

Nutrii'ion.-Nitrogcn, oxygen, carbon, wat1::r and some mineral salts are 
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elements indispensable to the liie of bacteria. No bac~ena grow witl J 1 

water, and most of them u.re seriously affected, if not destroyed, by a : j 
longed desiccation. Oxygen is essential to their life: Some need , 

1 

oxygen, which they take from the air ; others take their ~xygen f.rom · 
media. in which they Jive, anll wi_H not grow i.n the free air ; a t~1rd c, 
obtains oxygrn either from the au or the media, o.r fr~m .both. The t 
are callecl rerobii, the second anrerobii, and the thm.I rnd1fferent, or an1 
robii by e}ection. They also receive their carbon from the ~edia in whi1 
t.bey O'row. ~rhey differentiate themselves from the plants with chloropl· 
IJy no't. t.1king carbon from carbonic acid. They obtain nitrogen prin 
pally from the albuminoids. The salts required principally by bacteria · 
the sulphate and phospbatc or magnesia and soda, of which they conta 
from th ree to six per cent. Bacteria produce such changes in the media 
which they grow that they have been divided into three general grour. 
vir..: clirornogenic or color-forming bacteria, zymogenic or putrefactive bn 
terin, and pathogenic or disease·produciug bacteria. This is an empiri· 1 

diYision that has no scientific base, hut the division, from a pract. 
standpoint, faciJitates their study. Bacteria decompose the medfa. 1 

whicb they live, and give rise to new compounds, which may be a color1 
rutrid subst:wce, or a virus. 'rbe temperature best suited to the Jile 
microbes is bet.ween 20° and 40° Centigrade; those that have been acc. 
mated totheanimal body need the tempemtureof37° and 40° 0 . Extrer 
temperatures are ant:tgonistic to microbes, although they can stand extrer 
low temperatures. Some lose their vitality at -37° C. and others only 
-110° C. High atmospheric pressures destroy them. Light. docs not ail:' 
tbem ; electrhity affects them only when the current is S\1fficiently intei 
to cause electrolysis . 

.Movement.-Most bacteria have moYements of their own, whenever ~ I 
conditions of their nutrition excite them. These movements are cit: 
rotatory, oscillatory, or dancing, and are produced either by the contr: 1 

tiou of their protoplasm, or by the cilia iu tbose bs.deria that have cilia, 
by both. 

Reproduction.-Bacteria, under favorable conditions of existence, re1 · 
duce themselYcs by transverse scission in one, two, or three directior 
thus their name of schizomycetes (from 15Xi4eiv). When they re:.. 
their maturity, their protoplasm contracts, they become trabecu latt.. 
and two or more cells are developed. If the media is exhausted, or oth 
conditions interfere, another change takes place, viz. , the formatio 
of spor_es. When the spores are about to be produced, the protoplasm fi. 
swells m one or more points of the bacilli, and little by little gets brillia 
until the spore appears as a Yery refulgent point. The remainder of ti 
protoplasm undergoes a 1~rocess of atrophy, and the spore remains fre 
~pores are much mo.re res1st~nt than tbe mother cell, and keep their vita. 
1ty for a very long time, until they find the necessary conditions for thei 
~rowth. When this _ b,~ppen s, their contents get opaque, the spore swell~ 
iis ~embr~ne atrophies rn one of1ts p~les, and a new bacillus escapes, whic 
begins agam the process of reproduction. 

Biological Action.-As has been stated, bacteria have been divided into 
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!I~ genera] classes, according to their influence on the media upon which 
L grow. rrhe ChrOIDOgeniC and ZJlllOgeniC 3fC Of little i111p01'l/lllCe to the 
1 iciau. 

1e lhird group, or patlwgenic bacteria, arc of the greatest in terest to 
physician, a.nd their di:WO\'cry has led to many pmutica1 and useful 

t fosions. 
i micro-organism is pathogenic, according to Koch, when it answers to 
•following conditions : 
. rt must be found in the humors or tissuei:; o[ tbe 1.tnima.I suffering 
lead from the disease . 
. 'l1hc micro-organism must be cultivated out M the organism (if pOs· 

1e). 
I. A pure culture inoculated in an animal must reproduce the disease. 
L The organism ought to be fouud in the humors or tissues of the 
ificially diseased ammal. 
iactcri:• that fulfil such conditions are pathogenic. They produce dis-

1whenevcr introduced into an organism which presents conditions favor-
for their development. rrhc second condition must be taken into 

sideration as much as the existence of the micro-organism itself. 
riads of germs float in the atmosphere and arc t.aken iuto the blood; 
ertheless the amount of disease vroduccd by them is small. This can 
f be explained ou the basis that the exposed orgnnism has tbe power 

sist the inrn.sion of the germs. 'rhe tissue cells-principally tbesur
e cells-arc constantly at war with bacteria. If the vita li ty of the surface 
1 is normal, and the bacterial invasion is not overwhelming, the sys
ric infection is prevented; but if the vital resistance o( Lbe cells is not 
·cient to arrest the action of bacteria, disease results. llcucc there are 
,conditions which are necessary for infection, viz.: the specific germ 
a low vitality of the organism. 
Dether the micro-organism itself, or its products, is the cause of the 

,arbauces observed in disease is still an unsettJcd question. Since the 
very of ptomaines by Gautier, and the experiments mnde by inocu

,g them in animals and producing the symptoms or the disease incited 
'he specific bacteria, scientists arr inclmed lo attribute to the pto
,aes, and not to the bacteria, the direct action in tho development of the 
:isc symploms. Such facts, howernr, do not affect the doctrine of para

filll, as many of those opposed to it thought. The microbes geuera.te 
1 poison and are thus the cause o! the disease. 
:ost of the infectious diseases have been stud ied b:wteriologically, and 
lY bacteria have been claimed as pathogenic o( certain diseases which 
ther experiments have shown to be innoxious. 
ittenuation of Virus.-Bacteria. arc different! / affected in their vital 
.i.ractcristics by the soil in which they grow, or by the atmosphere, t~m-

ture, light, electricity, etc. Somo 10.:::e their primitive properties i 
·r infective power is either changed to a higher degree or rendered 
oat inert. 

Anthrax bacilli ordinarlly, at a cortuin period of their growth, begin tho 
ation of spores; but if kept at a certain temperature,-about 421;1 
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c.,-for some time, spores cease to !orm, a.nd their virulence is great)y 
diminished. 

rrhe virus of rabies, if passed through a series of rabbits, increases in 
virulence, while if subjected Lo a dry atmosphere it gradually loses its 
virulence. 

Cholera bacillus, inoculated from man to pigeons, produces no results, 
but if inocu1n.ted first to guinea.pigs and from them to pigeons the phe
nomena. of cholcru a.re developed. 

These facts, and many others stated, have given rise to the theory of 
attenuation of virus. Upon the basis o! this theory, inocula.tion of the 
attenuated germs has been practiced wit.h the purpose of producing a mild 
form of disease, which would render the individual unsusceptible to the 
more severe form. Practica11y this theory has been proved to be true, and 
inoculations of an attenuated virus arc now employed as prophylactic or 
therapcutical measures. Among those can be meutioned vaccine, anthrax, 
rabies, etc. As to how they act upon the organism to render it refractory 
to the action of a new invasion of micro-organisms is a q ucstiou not yet 
answered. 

Tbc discovery of ptomaines and their action tends to cstab1ish a chem
ical action of the virus. In such a case the micro-organisms would not be 
tho agents of disease, but their exchange products act as so many poisons. 
By modifying bacillary vitality, such poisons may somewhat affect the 
com position or biological action of the bacilli themselves. 

This assertion has to a certain extent been pro-ved by inoculating the 
ptomaines of certain micro-organisms (tetanus, cholera, etc.), and pro
ducing symptoms similar to those observed iQ. the diseases of which they 
arc supposed lo be the cause. 

If the conditions of attenuation be carried to u further extent, the 
micro-organisms not only lose the power of producing disease, but also 
of existence, and die. Extreme temperatures, the lack of humidity, 
or the action of certain chemicals, are apt to produce it. In such cases 
we disinfect or sterilize the cultures. By properly applying those prin
ciples, lhc hygienist can avoid the spreading of infectious diseases. 

Pathogenic Bacteria.-Tbc specific character of some bacilli is well 
determined. The pathological processes which they incite, although 
essentially the same in character, arc modified according to their 1oca1iza
tion. Some have a predilection for certain organs, but can localize them· 
selves and excite pathological processes in any part of the body where they 
find proper conditions for theil' existence. 

Acting thus as the cause of disease, they incite similar morbid processes, 
which receive different names according to the organ in which they are 
developed. 

Let us take, as an example, inflammation of the lungs. 
In addition to the micro·organisms usually regarded as the cause of 

pneumonia, many others can produce inflammation of the lung. 
The intensity of the inflammations, or Prnn the ultimate characters of 

the processes, may differ; hut clinically 1t is il~possiblc to distinguish the 
diseases pro<luced by Frii.nkel's diplococcus, Frn:!dl3.nder's bacillus, typhoid 
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bacillus, etc., from each other. Some bacilli destroy the tissues which 
they penetrate; others provoke hyperplasia of the anatomical clements, 
and either organize, or perish after a. short exjsteucc. 

Thus, lesions dependent upon a. single c~rnse yary. In one case a rapid 
pyogenic gangrene is established, while in another a. neoplasm is developed, 
which may, as in tuberculosis, undergo coagulation necrosis, and become 
cheesy. Although many diseases are known to be of an jnfectious nature, 
their micro-organisms have not yet been determined. Many germs have 
been assigned as the causes of certain diseases, and afterwards proved to be 
harmless saprophytes. 

In this sketch only those germs the pathogenic nature of which in 
man we know has been thoroughly proved will be mentioned. 

PATHOGENIC )IICROCOCCI. 

Stapliilococcus Pyogeues Aureus.-Fouucl in pus. Cells grouped in 
hunches. Yellow gold color of cultures. Melts gelat ine. 

8tapliilococcus Pyogenes .Allnts.-In pus; similar to above, excepting 
color of culture, white. 

Stapll/ilococcus Pyogenes Oitreus.-Same as above, excepting lemon yel
low color of culture . 

.Diplococcus lntercellularis .Jfe1ll:ngitis.-In exudation of cereUro-spinal 
m('niugitis. Cocci united iu twos. Does not melt gelatine . 

.Dipl,.coccus P_neumoniOJ Lanceolatus.-J;1 eronpous pneumonia exuda
tion . Cocci umted in twos. Capsula.ted when in the lung; in cultures it 
loses the capsule. Does not melt gelatine. 

Gonococcus.-In gonorrbceal pus. Cocci in twos, similar to grains of 
coffee. Cultarcs grow on agar and sugar or blood serum. 

Streptococcus Pyogenes. - Chains of cocci found in pblegmons. Culture 
does not melt gelatine. 

i:Jtreptococcus Erysipelai'is. - In the lymph spaces of erysipelatous 
patches. Very fine cocci in chains. Does not melt gelatine. Considered 
by some authors identical with previous one. 

Bacillus Antltracis.-Rods single or in long chains when cultivated ; 
found in the lymph and blood of animals suffering from spleuic fever. 
Cultures melt gelatine. 

Bacillus Tuberculosis. - Rods about one thiTd the diameter of a red 
corpuscle in length ; it appears as if formed of several minute buds. 
From tubercular tissue or sputum ; it grows iu blood scrum, agar, pota
toes, carrots, turnips, etc., very s1owlj1; temperature of 37° C. the best. 
Its coloring reaction differentiates it from all other bacteria. 

Bacillus Leprw.-Found in the tubercles of leprosy. It resembles tnber
c1e bacillus, as shown in colored plate. Grows very slowly in blood serum. 

Bacillus 11/allei.-Sbort, slender bacilli, resembling tubercle. Found 
a 



in tl1e tissues and sccrelions o[ nnimals affeclccl with glanders. Grows as 
small shining drops on blood ecrum and polatocs. . . 

Bacillus (Edcmalits Jlalignro.-Rods straight, generally form111g cha111s. 
li'onnd in cases of malignant redcrn1L in man and anima~s. It is aurorobic, 
and grows under the gelatine, giving rise to t.he formaiwn of gas bubbles. 

Bacillus Typlwsus.-Founcl in the dejections, mescnteric glands, an<l 
spleen of typhoid patients. Short rod::> with rounded cuds; it grows 
slowly without melting the gelatine. On potatoes it gires a colorless 
growth. 

Bacillus Pneumoniro.-Short bacil\j, single or in chains; capsulatcd 
when in the animal organism; without capsule in cultures. Docs not mcJt 
gelatine, aucl forms a characteristic nail form; growth while in gelatine 
tubes. 

Bacillus of Rhinoscleroma.-Found in rhiuoscleroma tubercles. It 
resembles the lliplococcus pncumonire of Friinkcl in form and in cultnn:s. 

8pirillum Clwlerm Jsiaticm.-Rhort, slender rods curred to resemble a 
comma, sometimes in S or corkscrew !orms; it liquefies gelatine in a 
characteristic manner. Found in cholera discharges. 

Bacillus of Sypltilis.-Short rods found in the SJ'phi litic lesions. It 
has not been cultivated. 

8pirocltrcte Obermaieri.-Long sp irilli for1n rigid t\1reads, found cluri11 
the exacerbation of relapsing fever. It }];IS noL been c11llivaled, althou 0 
it has been inoculated in aniruals from man, producing the disease. 

Pathogenic Fungi~· Acli11omyces.-Found principally in tumors in the 
jaws of cattle. It is n club-shaped fongus, growing as radii. It produces 
suppuration in man. Cultures on agar present themselves as small grayish 
dots . 

.A chorion Schi:mleinii.-Fnngi of f:wus, found in pntches of favus. I ts 
growth on agar resembles the patches of favus in color. 

1'he micro-organisms ju~t mentioned arc those which have been proven 
to be pathogenic in man as well as in animals. .Many others ham been 
described ns related to disease. Some of them arc peculiar to animals 
only, and arc out of our limits; others, although considered as pathogenic 
in mab, need to be more widely cxpcrim('nLccl with, in order io include 
them in the list of canscs of disease. 

CLASSIFIOA'.flON OF BACTERIA. 

A scientific classification of bacteria has not yet been given. All of those 
proposed arc defective, as th('y rest only on empirical basis. It is known 
that bacteria are plants, that the)' belong to the Thallophylcs without 
chl01:ophyl. To this poi~lt onr knowledge of the place bacteria occupy in 
the living world is scientific. 'I1hc subsequent divisions are bused on ly on 
the form of each germ. As some classification hns to be adoplccl until a. 
truly scientific one is established, bacteriologists generally acccpi, that 
proposed by ~obn as the. one whi~h is more advantageous and nearer to 
the actual exigency of this l!ew smencc. 



SECTION I. 

DISEASES OF THE REi:iPIRATORY ORGANS. 

In consider ing diseases of t he respiratory trnct, I shall commcuco with 

DISEASES OF 'l'UE KASAL P.\8SA<:ES. 

rrhe most commQn diseases oi these passages that tl10 general practitioner 
is called upon to treat ar0 

I. .. l rutc Rltiniti~. 
IL J/ypertropltic l?hini/i ..... 

Ill. .llropl1ic Rhinitis. 
IY. 1'11berculor Rhinitis. 

ACUTE RHI NITIS. 

(. •. !cute Coryza~· ...ckllte .J.Yasal Catarrh.) 

Acun; RmKITrn is an acute cat:urhal inflammation of the nasal mu cous 
membrane characterized by engorgement and tnmcfaction of the tissue over 
the tllrbinated bones. It is commonly called "cold in the bead." 

Morbid Anatomy.-A t the onset hyperremia of the blood.vessels causes the 
normal pink color of the nasal mucous membrane to assume a dark.red or 
even purplish hue. The membrane is dry, shining, and swo11on. On ac
count of the large Yenous spaces found in the mucous membrane over t he 
turbinates, the swell ing is most marked over them, resulting iu greatly rnu·
rowing and not infrequently completely occluding the nasal cavity. Soon 
stas is occurs and is accompanied Ly a transuclatiou of scrum, nwniiested by a 
thin watery discharge from the nose. At first this d ischargo contain s onl)' 
a few ce ll elements, together with such particles of dust and micro-organisms 
as may be in the surrounding atmosphere. Later the discharge becomes 
thicker and contains also mucus, desquamated epithelial cells in nll stages of 
degenerat ion, pus cells and granular clctritns. When vaso-rnotor control 
over the distended blood-vessels is asserted, the discharge ceases and tho 
membrane assumes its normal color and thickness. 

Etiology. -The causes of acute rhinitis may be classed as predisposing 
and e:rciting. In individuals snlieriug from repe:i.t1::d attacks of this dis
ease, the predisposing cnuse is a very important factor and shonld be 
searched for. 

Of the predisposing causes that of a chronicnlly inflamed mncous mem· 
brane, as in hypert!'ophic rhinitis, deviated septum, polypi, nclenoids, etc., 
is one of the most important ; also unsanitary surroundings, living iu over· 
heated rooms, improper clothiug, gctti11g the feet wet, inattention to tile 
excretory functions of the skin, and certain c1iatbcscs, as the rheumatic and 
tubercular. 
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'I1he e.Tciting causes are the sudden chi1ling of a portion of tbe skin, 
ns by a draught of cold air on tbc back of the neck, or wetting of the feet, 
h1halation of irritating substances, dust, fumes of chemicals, or chlorine, 
bromine, sulphurous acid, etc.; introduction of foreign bodies into tho 
nose, and the internal administration of too large closes of the iodides and 
bromides. There are times, usually associated with sudden and extreme 
changes in the weather, when the disease appears epidemic. It is thought 
that the disease is due to a specific germ, bnt as yet none bas been isolated 
that fulfils the requirements of a pathogenic organism. The acute rhinitis 
associated with some of the cxauthemata, notably measles and less frequently 
with small-pox, typhus, scarlatina, and typhoid, is a part of these diseases 
and not a separate morbid process. . . . . . l 

Symptoms.-The symptoms of acute rh1mt1s are consll.ftttwnal aucl 
local. 'fho constitutional symptoms vary greatly according to the in· 
dividual idiosyncrasies, from almost none to qnite severe ones. rrhe dis
ease is frequently ushered in by a chilly sensation followed by a general 
malaise, with pain in the back and limbs. The temperature may rise to 
101° to 102° F., the pulse be accelcratecl, the skin bot and dry, the urine 
dimi11ished and high colored, the bowels constipated and the tongue coated. 
Ilerpes of the lips, less frequently of the nose and face, may Le seeu . 

The lornl symptoms, usually more marked than the constitutional, are, • 
at first, a. feeling of stuilincss iu the head. The mucous membrane of the 
nose is dry, irritable, and often the seat of :.i burning or pricking sensation. Y 

Sneezing is a prominent symptom. rrhe voice has a nasal twang. The 
sense of smell is impaired . After a day or two a profuse, slightly acrid 
watery discharge is set up, which, with the frequent use of the handker
chief, frequently causes eczema nariurn. '11he difficulty in nasal respiration 
resnlts in mouth breathing, especially at night, producing a dryness and 
aching in the pharynx. Frontal headache, from the occlusion of the lower 
orifice of the infundibulum, lachrymation, and slight conjunctivitis from 
occlusion of the nasal duct, ringing in the ears and impairment of hearing 
from involvement of the Eustachian orifices, are common ssmptoms. Two 
or three days after it~ establishment the nasal discharge becomes thicker 
and muco-puruleut. By the end of a week or ten days the local symptoms ~ 
will usually have disappeared. Occasionally the disease extends through 
the pharynx and larynx, to the bronchi, when its collrse is more protracted. 

Differential Diagnosis.-The diseases most likely to be mistaken for this 
arc the catarrhal stage of measles, hay fm1er 1 and influenza. Careful inquiry 
into the history and time suffice for diagnosing these. Simi lar symptoms 
may be produced by foreign bodies in, and ulcers of, the nose. Careful 
inspection of the nasal cavity, by reflected light, will reveal these. 

Prognosis.-The nostril generally returns to its normal condition in a 
few clays. Repeated attacks of acute rhinitis may result in permanent 
structural changes, and lead to hypertrophic rhinitis. The ear, lachrymal 
duct, accessory nasal sinuses and cavities may secondarily become involved. 

Treatment.-Pmpliylactic.-In persons" subject to taking cold" the JJre· 
disposing ectuse s1iould he sought. In many, some of tlie chronic diseases 
mentioned will be found . Appropriate treatment directed toward reliev
ing these will overcome th is tendency. Others live in poorly ventilated, 
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over-heated rooms, the ir vitality is lessened, and abnormal perspiration is 
going on, which is suddenly checked on going into the cooler air outside 
their rooms. Others, owing to hlck of exercise or proper bathing, depend 
upon very heavy clothing to keep np their warmth. Tho inability to regu
late their clothing to the var_yiug indoor and outdoor temperatmes pro
duces again an abnormal perspiration at times, a such1en checking of which 
may cnuse a congestion of the nasal mucous membrane, leading on to in· 
ffammation . 'l111ese may be overcome by properly bathing the entire body, 
either by the daily use of the coh1 plunge, or for thoso to whom the shock 
of this is too sm•ere, by cold sponging:, a portion of the body at a time; by 
proper exercise, by good wool or silk undergarments, of medium weight, 
relying for increased warmth when necessary on heavier outer wraps, which 
shonld be removed immediately on entering a warm room; by avoiding cod
dling and enveloping with mu filers that especially susceptible part of tho 
body, the neck; by wearing shoes whoso soles are suflicicntly thick to resist 
ordinary dampness, and wearing overshoes ou rainy clays; Jastly, of the 
highest importance, by keeping our sitting- and sleeping-rooms well venti
lated and at as nearly an even temperature of 72° F. as possible. 

Jfedication .-)[ild cases in robust in<li"iduals frequently are allowed to 
run their course, while the individual pursues his vocation. In those 
having a predisposition to the disease, confinement to tho house for a day or 
two conduces to quicker recovery. If i;;een early, a full dose of opium or 
a hot mustard foot bath, a Dover's powder and a full close of quinine, gr. 
x.-xv., may abort the disease. Tr. aconite is also highly recommended in 
this stage. If seen in the sbige or thin watery discharge, full doses or tr: 
belladonna, repeated Hery two or three hours until its physiological effect 
is manifested, should be tried . Menthol, gr. x.-xx. in an ounce of albolene 
or other oily substance, sprayed into the nose, usually stops the discharge 
and cuts short the disease. A four -per-cent solution of cocaine, spra.yed or 
pencilled into the nose by the physician, stops the pain, reduces the swel1-
iog and discharge for two or three honrs. It ia a ver.11 dangerous drug to 
g ive i uto the hands of the patient, as the relief is so temporary, yet so 
nrnrked, thnt there is great danger, through its frequent use, of inducing 
the cocaine habit. In the stage of muco-purulent discharge, alkaline 
watery sprays, as Seiler's antiseptic tablets or Dobcll's solution, are niost. 
serviceable. They should be used at a temperature of 100°.F. and care 
taken not to go out into the cold for half an hour after their use. 

HYPERTROPIIIC RHINITIS. 

(Clirunic1YasalOat(m·lt.) 

Definition.-Chron ic inflammation of the mucous membrane of the nose, 
especially that of the turbinates, accompanied by hyperplasia. 

Morbid Anatomy.-Pathologically and symptomatically we can divicle 
the disease into two stages: First, that of hyperremia; secondly, that 
of hyperplasia. In the first stage, the ''eoous chano~ls m~e engorge~; 
there is n slight roun<l-cell infiltration into the surroundmg t1ss_nes. rrh_1s 
stage may last for mouths or years without any very marked mcrease 111 

the connective t issue. 
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Second stage: In this stage, there has been a marked round-cell infiltra
tion which has undergone organization iuto uew connective tissue, o!teu
times most marked around the g1audulur structures. 
Etiology.-~\ll tlie causes of acute rhinitis arc also causes of hypertrophic 

d1initis. Dc\' iations of tho septum are usually accornpa11icl1 by hyper. 
trophic rhinitis on the side of the concavity. 

Symptoms.-Thc most prominent symptoms of hj1pertrophic rhinitis is 
t~ie o?stn1ciion to nasal rcspiJ:ation. In the hyperam1ic stage this obstruc- ~ 
t10n 1s not constant, but val'les from clay to <.lay, and even from hour to 
hour. It is most marked at night time, and more marked iu that nostril 

1 

which is lowermost when the patient is lying dowu. '11here is a thick 
muco-purnlent secretion from tbc mucous membrane, which cannot readily 
be gotten rid of through the anterior uares, nnd which finds its way Lack ~ 

iuto the posterior rnu·es. From the length of time that this remains in 
the nose and the action upon it of bacteria, a peculiar heavy, so called 1 

catarrhal odor develops. As a result of the nasal obstruction, the patient 
breathes through the mouth, the pharynx becomes dry, aucl the voice at 
those times ]ms a peculiar nasal twang. In the stage of hyperplasia all 
these symptoms arc more constant. Either from extemiou of inflammation 
01· from the irritation protluce<l by improper 11asal respiration, the patient 
is apt to have naso-plrnryngeal cntarrh, inflammation involving the Eusta
chian tubes and midcl lo ear, and inflammation o( the larynx. JieaUache, 
lassitude, aprosexia-tlrnt is, inability to concentrate the thoughts on any ...,.. 
one subject-are frequent accompaniments of this stage. When the turlJi
nates are s.o enlarged as to IJress upon the septum, various neuroses-sneez
ing-1 coughing, profuse watery discharges-are not uncommon. 

Diagnosis.-'l1he diagnosis oft.his disease is not difficult when the nose 
is carefully examine<l by reflected light. It i.:; hanlly possible to mistake 
new growths, as polypi or malignant tnmors, or deviations of the septu m, or 
spurs, if one carefully uses a probe, having first anresthetized the mucous ' 
membrane with a 4-per-cent. soluti on of cocaine. 

111
0 differentiate the hyper::emic from the hyperplastic stage, one presses 

against the mucous membrane over the inferior turbinate with a. probe; if 
the indentation is marked, but disappears immediately on withdrawing the ; 
probe, we call it the hypcrremic stage. If the indentation is less marked 
and lnsts for some time, np to perhaps several minutes, it indi cates the 
hyperplastic stage. Coca ine in 4-per-cent. solution causes tho swelling to 
<l isappear entirely in the hyperremtic stage, but reduces the swelling only 
slightly iu the hyperplastic stage. 

Prognosis.-'l1he prognosis in this disease is usually good; but with the 
patient living under the same conditions as brought out the disease origin
ally, the disease is very apt after a longer or shorter interval to return . 

Treatment.-fo tho hyperremic stage, the first indication is to use such 
sprays or douches as will remove the thickene<l secretions. This may be 
accomplished by means of Dobell's solution, or by Seiler's tab]ets. 'l'he 
n_ose should next be sprayed with astringent solutions, such as sul1Jhate of 
z111c, 5 or 10 grains to the ounce; glycerite of tannin, 20 to GO minims 
to the ounce; chlorate of }JOtash, 10 to 20 grains to the ounce; or the 
mucous membrane may be swabbed with the following solution : iodine, 6 
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gr3ins; iodid e of potassium, 12 grains; glycerine, 1 ounce. In the mild 
cases this treatment will be sutticient. In the more severe cases of hyperoo
rnia, the mucous membrane over the turbinate will have to be cauterized. 
I prefer to usr. the galvnno-cautery, as it is less painful both at the time of 
application and subsequently, and can be applied more accurately, and 
seems to be more effoctiYO t han either chromic acid or monochlor-acetic 
acid. In the hyperplastic form, the same drugs may be used in somewhat 
greater strength; but it will be found necessary in the majority of cases to 
excise, pre[erably by menns of the cold snare, a ])Ort ion of t he hypertrophied 
tissue. 

ATROPHIC RHINITIS 

Definition.-A chronic inflammation of the nose resulting in abnormal 
enlargement of the nasal cnvities, due to atrophy of the tissues and accom
pauied by a crust formation with a peculiar fetor. 

Morbid Anatomy.-The mucous membrane of tho nose is anremic and Yery 
thin; that over the inferior turbinate is often not over 2 millimetres thick. 
1'be inferior turbinated bone is atrophied, and in ma.rked cases has almost 
ent irely disappeared. The normal ciliated ep ithelium is replaced by strati
fied epithelial cells. rrhe thick crnsts have a peculiar odor, due, according 
to some, to fatty degeneration of the epithelial cells and the decomposition 
of this fatty material into fatty acids; r.ceording to others, the odor is duo 
to the action of micro-organisms npon the secretions. Abrasions and 
ulcers, due to forcible expulsion of the dry crust, or to picking at tho nose 
in attempting to remove the crust, may be found on the mucous membrane, 
especially that over the septum. 

Etiology.-Atropl1ic rhinitis in some cnscs is secondary to hypcrtrophic 
rhinitis, but in other cases it is hard to get a history of a p receding hypcr
trophic rhinitis. The disense is one peculiar to early life, making its 
appenrance usually about the time of puberty; it may, however, occur as 
early as the fifth year, aud it rarely begins after the twenty-fifth year. It 
is more common in females than in males. There are certain cases in which 
it is hereditary. It occurs more frequently in association with the tuber
cular than that of any other diathesis. Certain observers have thought 
that the primary cause wns o( bncter i.11 origin, and several bacilli have been 
isolated which are regarded by these observers as the cause of the disease. 
But while Loewenberg's diplococcus is very frequently found in the dis
charges, experimental inoculations with the diplococcus have as yet failed 
to pro<luce the disease. 

Symptoms.-Thc mucous membrane and the contained glands being almost 
clestrnyecl, the inspired air can no longer he warmed and moistened as it. 
normally should be, consequently the scanty secretions are reaJily robbed of 
their moisture and a rapid formation of crnsts takes place. The ntrophy 
usually involves the cells of the olfactory region, so that, the sense of smell 
being destroyed, patients are not aware of the peculi ar odor so much com
plained of by those who come near them. In the case of women, the Ollor 
always is more marked at the menstnrnl epoch. 

It is impossible for the pntient to rid himself of these crusts by blowing 
the nose, as the channels are so wide and t11e crusts adhere to tlie mucous 
membrane so tightly that sufficient force cannot be developeU to tlislodge 
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them. It is only afler the crusts have become very large and from tlic 
irritation they produce that a watery discharge may be set up snOicient to 
dislodge them. At such times, usually at intervals of several clays, com
plete crnsty casts of a green, brown, or black color may be expelled from the 
nose. The edges of these crusts are often quite sharp and frequently lacer
ate the mucous membrane enough to have a slight hemorrhage follow their 
expulsion . These patients usually ham a hroad nose, thick alre, with liJls 
that are thick and prominent, and a peculiar muddy tinge to the complex
ion. The insufliciently moistened air produces a dry pharynx and Jarynx, 
and the same crust formation h1 them. It is only with great difficulty that 
the crusts are dislodged from these places, and often it is !or the persistent 
coughing~ gagging, und the dry pricking sensations in tbe throat that the 
patient fil'st consults the physician . 1\Iore or less impairment of hearing clue 
to extensire inflammation aloug the Eustachian tu hes is fouucl in all cases. 

On examining the nares, they can be seen filled with crusts. When these 
are removed, tho posterior pharyngeal wall is visible, and often also the 
Eustachian orifice. The inferior turbinates are mere traces of wlrnt they 
shou]d be; while tho middle turbinate may be either atrophied, or hyper
trophied and touching the septum. 

Diagnosis.-The diagnosis of atrophic rhinitis is to be made from 
syphilitic disease of the nose, suppuration of the accessory sinuses, and sup
puration due to tho presence of foreign bodies, in all of which there is the 
one symptom which is characteristic of atrophic rhinitis, namely, fetor. 
Between atrophic rhinitis and these, there is, however, usually one marked 
distinction-that in all of these three diseases the patient himself is a.ware 
of the fetor; but not so iu atrophic rhinitis. In snhilitic disease, exami
nation of the nose will re\·eal ulcers and probably necrosis of some of tl1e 
bones. Careful examination into the history of tho case and the rapid 
improvement uucler tho administratiou of iodide of potassium suflice to 
diagnose syphilitic cliscasc. 

In clisense of the accessory sinuses there is usually not much crust for
mation, but a persistent, usua11y unilateral, discharge of fou l-smelling pus. 
Thi s pus makes its appearance oftentimes with the change in position of 
the hend of tho patient. When the nose is cleansed with a spray, the pus 
is seen bathing the middle turbinate. Examination with a probe will 
determine whether the pus comes from the frontal or ethmoiclal sinuses. 
Examination of the antrum by trnns]umination through the mouth will be 
a va1uable aid in detecting empyema of the antrum of llighmore. Ju. 
spection of the nose and examination of the cavity wit11 the probe will 
determine the presence of foreign bodies. 

Prognosis.-rrhe clisense is esscntia1ly a chronic one. If seen early its 
progress mny be arrestecl, and the case even cured; but in the stage when 
they usually present themselves to the ph)'sician, Jittle more can be done 
than to prevent the crust formation, overcome the fetor, but without re
storing the mucous membrane to a normal condition. Tho deafness and loss 
of smell may be somewhat improvecl, but are seldom cured. 

Treatment.-The indicntions for treatment are, first, to cleanse; second, 
to disinfect; third, to stimulate the mucus membrane, and fourth, to pre
vent the reformation of crust. 
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First, to cleanse: Tho patient should be tanght to do this himself. It 
should be taught that he must devote sufficient time, and use enough fluid 
to thoroughly soften all crusts before attempting to remo\'c them. The 
solutions that may be used for tbis purpose are simple alkaline solutions. 
,\s good a one as any is a teaspoonful of bicarbonate of soda, and a tea
spoonful of borax to a quart of lukewarm water. The method of usinO' 
this solution should be either by means of n. large syringe, by which th~ 
solution can be injected in a large stream into one nostril and allo\1cd to 
flow freely out of tbe other or haring the solution placed in one of the 
doncbe cups now made for this purpose; or the patient should be taught 
to spray out tlle posterior nares with a post-nasal syringe. Most patients 
leam to do this readily, and when not too much force is used so as to 
endanger forcing the fluid into the Eustachian orifices, it is more effectual 
than the other methods, as JJnid gets to the upper portions of the nasal 
cavity around the superior and middle tmbinates, which in spray ing or 
douching or syringing through the interior narcs it seldom clues. Above 
all, discard tbe use of the small band atomizer throwing a fine spray and 
using on ly a small amount of fluid. It is to be remembered that but little 
force must be used, either with the anterior or the posterior nasal spray. 
'l'o properly cleanse the nose, the first few times it will take from 5 to 15 
minutes; the crnsts arc to be thoroughly softened, aud most of them washed 
out of the nose before any attempt to use a handkerchief should be allowed. 

After having cleansed the nose, disinfection may be accomplished by 
solutions of permanganate of }Jotash from 2 grains to the ounce; or 
with peroxide of hydrogen diluted four or times; or with weak solu-
tions of bichloride of mercury, 1 to 5000. 

Third, stimulation: 'fhe stimulation of the nasal mucous membrane has 
for its object the production of a hyperremia with an increased action on 
the part o( the glands, consequently furnishing more moisture to the in
spired air and a less tendency to dryness and crust formation of the nose. 
We may begin with the oi ly solutions, as they also prevent the evaporation 
of the moisture from the nasal mucous membrane. One to four per cent. of 
menthol in albolene or liquid vaseline is an excellent stimulant. We ma)' 
alternate this with thymol in the same streugth, or eucalyptol. Slight 
cauterization of the mncous membrane with the gah-::mo-cautery; applica
tion of a weak galvanic current from 4 to 7 milliampCrcs, 01· the massage of 
the uasal mucous membrane, may be tried. 

Fourth, to prevent the reformation of the crust, one of the simplest and 
best methods is to loosely pack the 1rnres-but not so tightly as to prevent 
the air being iuspired-wjth non.absorbent cotton. The latter may be 
impregnated with eucalyptol, compound tiuctnre of benzoin, or other vola
tile disinfectant. 

TUBERCULAR RIIINITIS. 

Morbid Anatomy.-The cl iscase manifests itself usually as an nicer situated 
on the septum just within the nostri l. Occasionally an ulcer is found on the 
floor of the nares. The ulcer is covered over with exuberant granulations 
bathed in a thick creamy pus. Around the base of the ulcer may some· 
t imes be seen rni li ary tubercles. Examinntion of tlic discharges may be 
negat ive on account of the scarcity of the tubercle bacilli, so thnt one should 
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always in suspicions cases make repeated exnminalions. Occasio?ally. n 
papillomatous growth is Connd on the mucous memln·nnc over the m!erior 
turbinate, which proves to be tubercular in charnctcr. 

Etiology.-'l'his disease occurs most freqt1ently in persons suffering from 
tuberculosis of other organs, especially of the lungs; occasionall.y, ho~veV('l' 1 
it occurs in non.tubercular subjects who are exposed to the rnfcct1on of 
tubercle bacilli, and in whose nose there are ab!'asiollS which may :ifiord a 
}Jlace for the entrance of these germs. From tho fact that the discnsc 
occurs most frequently on the septum, ii has been thought that th~ infec· 
tion takes plnce through the germs being conveye<l by the fiuger in the act 
of picking lbe nose. 

Symptoms.-The granulations are usua1ly largo enough to produce almost, 
if not quile, total occlu sion oI the nostril. Thero is genera lly abundant 
discharge of rnu co·pus from the affected side, and the discharge may be 
foul · smeJling ; the pain as a rule is slight. Frequently tbere are recur
rent attacks oI epistaxis. 

Diagnosis.-Thcre may be some difficulty in differentiating between 
syphiliti c and tubercular ulcers of the nose, but careful iuqniry into the 
history and rapid improvement under the adm inistration of iodide of 
potassium render the diagnosis of syphiliti c ulcer sure. The pus from the 
scrapings of the ulcer should be examined for tubc:l'cle b110 illi. It is hard 
lo be differentiated from lu1rns except when Lh erc are other manifestations 
of lu pus; a~ the treatment or the two diseases is pract ically the s::tme, it is 
not so necessary to make a difference in diagnosis. 

Prognosis.-In primary nasal tnbercnlosis the prognosis is good; in the 
secondary form, the prognosis depends greatly upon the condition of the 
othrr organs. 

Treatment.-First, cocainizo the ulcer, then scrape it thoroughly with a 
sharp curctte and ca nterizo the side with foll strength of lactic acid; the 
lactic ucid should be applied at intervals of forty-eight hours until the 
ulcer becomes healthy. rrJJC galvanO·Cautery is also used to dest roy the 
tubercular tissue. Iodoiorm. and stcrale oi zinc, on account of its great 
adhesive properties, may also bo brushed over the ulcer after cauterizntion. 

DISEASES OF THE LARYNX. 

Laryngeal affections may be primary or secondary : JJ1'imary, when the 
larynx is first affected, and the affection is local; secondary, when tlrn Jaryn· 
geal disease occurs as a compl ication, and depeuds upon some morbid state 
of the genera l sys tem. I shall consider them upder the follow ing heads : 

I. 1Von-1~/Jccijic Laryngiti:J. III. Jfembrnnous Laryngiti.~. 
{1t} Acute Laryngitis (a) Non -JJiplttheritic. 
(b) Chronic Laryngitis. (b) Diplitlieritic.' 

II. 8perific laryngitis. IY. (Edematous Laryngitis. 
(a) Tubercular. Y. Laryngect! Clcers. 
(b) 8yplti/itic. YI. Xeuroses of the Larynx. 

VIT. 'l'umors o.f the Lrtr.11n:c. 

1 Discussed under Diphtheria 
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The most important to the general prn.ctitioncr in this list are the in
flammations. 

ACUTE LARYNGITIS. 

(llc1dc Cat<tl'l'ltal Laryn9itis.) 

Acute catn.rrhal Jnryngitis is an acute inflammation of the mucous mem
brane of the larynx, which gives only the pro<lucts of a catarrhal inflam
mation. It may occur nt any age, aud be mild or severe in type; the 
SC\'erity varies in proportion to the extent that the submucous areolar tissue 
of the lnrynx participates iu the morbid processes aml with the age of the 
patient, being more severn in children. 

Morbid Anatomy.-The anatomical changes which take place in this 
affection are acti"e hyperremia characterized by redness, swelling, and soften 
ing of the faryngeal mucous membrane; its surface, at first dry, the function 
of the mucous glands being arrested, is soon coated with mucus which con
tains epithelial and pus cells. When tho debper tissues arc affected, the 
inflammatory products accumnlato beneath the mucous membrane, in its 
substance and upon its surface, causing tumefaction of the parts, which in 
this situation is attended with danger. On the other hand, when the in
flammatory process is superficial, and all the products are upon tho surface 
of the membrane, there is little danger. At tlie post-mortem examination 
there is often less redness and swelling of the laryngeal membrane tha11 
were observed during life, owing to the richness of this mucous membrane 
in elastic tissue. 'rbe redness and swelling are duo to hyperremia nml infil
tration of the mucous membrane. The mucous follicles may be so enlarged 
as to be recognized by the naked eye, and each may yield on pressure a 
drop of muco-pus. 'i1110 mucus is their natural secretion greaUy increased 
in amount, containing pus cells and swo1Ien epit.helial cells. H the follicle 
continues to su1)purate, it is destroyed, leaving a small depression or ulcer. 
'This inflammation usually runs a rapid course, yet in some cases it becomes 
chronic. It may produce superficial erosions, it may also be accompanied 
by eccbymoses of the membrane and an escape of blood in the secretions; 
it is then said to be hemorrhagic, and the hemorrhage is clue to rupture of 
capillary vessels. Again, in some cases it is limited to a portion of tho 
larynx, more especially to the epiglottis; then it is usually associated with 
rnflamrnation of the mouth, fauces, and pharynx. rrhe danger in this form 
of laryngitis is due not only to the submucous inflammation, bnt also to tho 
spasm of the glottis, which tho infiltration causes, partly by reflex action, 
partly by direct irritation of the adductor muscles of the vocal cords. In 
children there is often a more severe grade of inflammation than in adults, 
and the exudation may in portions be membranous. 

Etiology.-Predi.(/posin!J Causes: Badly nourished, cachectic subjects, 
ratl1er than the strong :111<1 healthy, are predisposed to acute catarrhal 
lnryngitis; those constantly exposed to changes of temperature in the open 
air are less liable to be affected with it than those who are rarely subjected 
to such exposnres. rrhere is also a pecul iar vice of constitution that 
renders certain persons e~pech1lly liable to catarrhal inAamma.tion, nnd 
consequently predisposes them to attacks of catarrhal laryngitis. Mouth 
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breathing, whether due to obstruction in the nose or naso-pliarynx, as in tlu_• 
case of adenoids, callscs the tlry, cold, and u11filtered air t~ impinge ~n the 
laryngeal mucous membrane. Improper use of Yoicc predisposes to it. It 
is more common in males than in females. 

E.l'f'itinrJ Causes.-Among the exciting causes of this aficc~ion may be 
named chilling of the surface by exposure to wet and cold, pa_rt1cula1~ly that 
of the neck and feet. Meehan ical violence to the In.rynx, rnha1at1ons of 
irritating vapors and acrid 1iquiUs niaj' give rise to the most intense laryn
geal catarrh. 

Lar.rngitis may also be de\'eloped secondarily during the course of the ex
anthemalous fevers, measles, typhus fever, <liphtheria, syphilis, am] phthi
sis; not infrequently it is the result of the extension of inflammation from 
im1'ts at1jacent to the larynx, as in tonsillitis, erysipelas, etc. Acute bron
chitis is usually attended by a mild form of acute Jaryngeal catarrh. 

Symptoms. -rrhe symptoms that attend the development of acute catarrhal 
laryngitis ' ':Hy with the extent and severity of the inflammatory process; 
it usually comes on insidiously, and a rnry mild laryngeal catarrh may sud
denly become very severe. Usually at first there is soreness of the throat 
accompanied by a sense of constriction, or a tickling sensation with a ten
dency to cough; the larynx is tender on pressure, there is difficulty in swal
lowing, which becomes more and more marked as the disease progresses; 
to this is soon added difliculty of breathing. 'I'h c character of the respira
tion ''arics with the seat of the inflammation. If it is confined cxclusi\·ely 
to the upper portion of the lary11x, as it often is at its onset, the difficulty 
\\ill be with inspiration only, which will be prolonged and accompanied 
with striclor; if the lining membrane of the whole larynx is involved, and 
the c:ilibrc of the larynx becomes contracted from wdematous infiltration 
and spnsrnodi approximation of the vocal cords, there will be difficulty with 
both i11s11iration :mt.1 expiration, :rnd both will be wotracted and wheezing; 
iu se\'erc cases the imtient will be unable to li e down . There is a harsh, 
stridulons cough, with (at first) little or uo expectomtion; if there is any, 
it is tenn.cious; later it may become thick, purulent, and abund:mt. 'l'he 
rnice is hoarse or is reduced to a whisper. 'rhese local symptoms are 
accompanied Lj• a flushed face, a hot, dry skin. the temperature often 
rising to 105° ir. The pulse is frequent and hard in character. In severe 
cases, as the disease advances, both acts of respiration become more and 
more labored, the cough more and more metallic in character, the patient's 
distress increases, symptoms of imperfect aeration of the blood are devel
oped, the countenance becomes prile and anxious or li\•id . Dnring the 
exacerbations caused by sprism of the laryngeal muscles s11ltocatiou seems 
imminent; in the intervals the patient becomes drowsy, the vesicular 
murmur O\'er both lungs is feeble or inaudible, the capillary circulation is 
obstructed, the lips and nails become blue, a cold perspiration breaks over 
the surface, the respiratory sounds become gasping in character, aud finally 
delirium and coma close the scene. Children frequently wake up at uight 
with a croupy cough, inspiratory c1yspnrea1 but without the marked cyano
sis thnt acrompanies diphtheria 1ar_yngitis. rrhe paroxysm may last from 
a few minutes to an hour or two, wh1::n the cllild will fall asleep, to be 
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awakened, perhaps again that night, or tho next night, with a similar 
paroxysm. During the day they :ire usually frco from the croupy cough. 

As soon as tho cbaractel'istic symptoms arc manifest, a laryngoscopic ex
amination will show tho mucous membrane o.f tho larynx to be of a bright. 
red color; i.f the case is severe, cedema soon appears, tho parts being retl, 
swollen, and semi-transparent. The tumefaction will bo most marked on 
the ventricular folds, which may entirely conceal from view the vocal banclsi 
this redness and tumefactiou may extend into the trachea, or may be con
fined to the mucous membrane of the larynx and free borders of the epiglot tis. 
Death may occur in a few hours or it may be delayed five or six clays; it is 
caused either by a complete closure of the rima glottitlis from tumefaction 
o[ the mucous and submucous tissues, or the patient struggles on with 
obstructed respiration and dies from pulmonary or cerebral congestion and 
reclema. If death takes place suddenly, it is caused by the combi ned effects 
of rodematous swelling and spasm of the glottis. When lata.l, its course iE 
usually rapid and severe; when recovery takes place, it is mild in character, 
and extends over a period of se\'en or eight days. 

Differential Diagnosis.-~rhc affections which may be confounded with 
acute catarrh of the larynx al'O croupous laryngitis, diphtheria, ccdcma o[ 
the larynx, spasmodic asthma, hysterical laryngeal spasm, and thoracic 
aneurism. In very yonug children it is often impossible to distinguish 
between catarrhal laryngitis and croupous JaryngiLis; but when the larJrn. 
goscope can be used, the presence or absence of false membrane decides Lhc 
question. rrbe history of the nttack, the accompanying constitutional 
symptoms, a careful laryngoscopic examiu:-~ion, and an exam inaLion of 
cultures made from the mouth and larynx for the presence of the Klebs· 
LOftler bacilli will enable ono readily to distinguish between the laryngeal 
symptoms of acute laryngitis and those of diphtheria, oodema glotticlis, 
or laryngeal spasm; while a physical examination of the thorax deter
mines the existence or the non-existence of spasmodic asthma an<l thoracic 
aneurism. 

Prognosis.-Age is the most important element in prognosis. In )'Ot111g 
children this disease is always attended with clanger; in adults the cla11ger 
depends upon the amount of roclema present. 'l'he tendency, e\'Cll in i:mero 
cases, is lo recovery. In those that tend to a fatal termination, when death 
is imminent it may be averted by tbe performance of tracheotomy. There 
is always danger that the inflammation will extend into the trachea a11tl 
lead to a bronchitis or pneumonia. 

For the successful management o[ this disease, a warm, moist, and uni
form temperntme is essential; the temperature of tho apartment should 
nc\'er ho allowed to fall below 'i'G° F. When the submucous areolar tissue is 
either not at all or only slightly involved, vapor inhalati ons unquestionably 
gi\'e the greatest relief, and have greater power in arresting the inflam
matory process than all other local measares; they should be commenced 
early and perseveringly continue<l. It is more agreeable and soothing in 
the early st.1ge to have the steam impregnated with such volatile substances 
as emanate from tincture benzoin compound, ol. pini sylrestris, lupulus, or 
conium. Later on more stimulating drugs may bo employed, as tmpeutinc 
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or carbolic acid . Inhalations of nascent chloride of ammonia through the 
special inhalers often gives great relief. Externally, either cold or hot 
appliances are recommended. 'rhe rubber or metallic coil is the most 
efficacious means of employing either, and should be om1Jloyed upon t1ic 
earliest manifestations of the disense. 'l1he cold pack may be substituted 
for the cold coil. Cold applications when employed are most efficacious at 
the onset of tho inflammation. Local applications to the larynx in acute 
laryngitis usually do more harm than good. Patients should be instructed 
to use the voice as little as possible, that the larynx may have a much 
needed rest. Aconite, in !-m inim doses, repeated every half-hour until dry
ness of the throat is produced, is of tell of value in adults as we11 as with 
ch ildren. The physician shou ld see that the bowels act regularly. Tho 
saline cathartics are to be preferred for this pur1Jose. 

When the temperature reaches 103° F. at the onset, one or two full 
doses of quinine will be of service. If the inflammatory process is not 
arrested by the combined action of these remeJies, ce<lema is almost sure to 
fol1ow, and the parts should he freely scarifiPcl; in the adult this may 
readily be done with a laryngeal lancet by tho ai<l of the laryngoscope. 
Shou ld tbis treatment fail or be im1Jossible, and should the dyspncea bo of 
a threatening character, and the signs of imperfect aeration of the blood be 
well marked, tracheotomy must not be delayed. Intubation by O'Dwyer's 
method, or even the passage of a. soft catheter through the larynx, may 
frequently be employed in place of the more serious operation with equally 
good results. :hlany li\'CS have been lost by too long delaying operations. 
'rhose who have to use their ''oice very mur.h shou ld be warned of the 
danger of commencing tho use until the larynx has returned to a healthy 
co'ndition; otherwise there is great danger of a chronic Jaryngitis being 
produced with which there nrny be a huskiness from which the patient may 
never recover. 

CHRONIC LARYNGITIS 

(C!tronic Catw'l'ltal Laryngitis.) 

~rhis is essentially a chronic inflammation of the lining membrane of the 
larynx, thesubrnucous tissue Lcing slightly invol\'ecl. When once established 
its tendency is to remain stationary. Like the acute, it may be general or 
partial. 

Morbid Anatomy.-When the disease is fully dernlopecl the mucous surface 
of the larynx is always more or less coatell with mucus or pus. Its tissue is 
dark -colored, sometimes o! a grayish-reel or bluish hue, owing t.o previous 
ecchymosis; it may be either softer or firmer than natural; the mucous 
glands arc large and prominent, the submucous tissue is thickened, and the 
vocal bands may either become relaxed or stiffened, and hence vibrate less 
than in health. Paresis of ccrtnin laryngeal muscles may result from tho 
thickening and the iufiltration. When the trachea is im·olved, the portion 
of the mucous membrane CO\'Cring its rings is reddened, while the inter
mediate portions are of a dark-gray color. 

Etio~ogy.-This affection ma~ ~ccur as.'\ primary disease, or as a sequela 
of a mild form of acute laryng1t1s; not mfreqnently it is the result of the 
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extension of a pharyngeal inflammation in those who constantly use the 
voice in public speaking or singiug. It constitutes the chief morbid con
dition in what is termed "clergymau's sore throat." It is frequently 
secondary to a chronic nasal catarrh-the catarrhal process extending from 
the nasal passages. The constant inhalation of initating particles and 
excessirc smoking nrny be causes of chronic laryngitis; bllt it most fre
quently occms aa an accompaniment of other affections, as alcoholism, 
syphil is, pulmonary phthisis, and laryngeal morbid growths. When it 
occurs, as it frequently does, in phthisical or syphilitic subjects, it is 
described as laryngeal phthisis and syphilitic laryngitis. '11he variety 
wbich is the result of the extension of n. follicufar pharyngitis is sometimes 
separately described as ch ronic glandular laryngitis, but it docs not differ 
from simple laryngeal catarrh, except tlrnt in ittlie minute racemosc glands 
are l rinci pally affected. rl1he sudden development of the larynx in males 
which takes place at puberty is often attended by a mild form of chronic 
]aryngeal catarrll. In every variety of chronic bronchitis, especially that 
occurring in old age, there is more or less clnonic laryngeal catarrh-in 
many instances the laryngeal catarrh is secondary to the bronchitis. It is 
a disease more common in aclults and old age, and moro frequent in males 
than in females. Diseases of the digestive organs, especially chronic gas
tritis and hyperremia of the liver arc frequently compli c;.\ted by chron ic 
laryngitis. It is probable that these tliseases, associated as they are with 
chronic inflammations of tLe pharynx, produce the laryngitis both by ex
tension of intlamrnati on to the larynx, and also by the intimate nervous 
relation existing between the pharynx and larynx. 

Symptoms.-'rhe symptoms of chronic catarrhal laryngitis are altogether 
local in character. rl1he most characteristic are the changes which occur 
in the voice; in some it is hoarse and husky, in other cases the patient is 
only able to speak in a husky whisper. The voice is most often rednce<l to 
a whisper in the dry variety of laryngeal catarrh. Accompauying or pre
ceding the vocal changes there is a hoarse, stridulous cough, with more or 
less abundant muco-'purulent or purnlC'nt expectoration; not infrequently 
the expectoration is streaked with blood and of a fcetid oc1or. Inspiratiou 
and expiration arc more or less impeUed, and arc often accompanied by a 
whistling or stridulous sound, and moist r<lles can usually be heard over 
tho larynx. rrhere is often soreness and tenderness of the laryngeal cartilages 
wl1en pressed laterally or backward against tho spine. In some cases the 
act of swallowing fluids or solids is attended with no inconvenience; in 
other cases it excites spasm of the glottis, and t11us occasions fits of distress
ing clyspn(('a. If constitutional symptoms exist, they are due to sympathetic 
irritation, and are in 110 way characteristic oi the disease. r.rhe principal 
danger is from chronic laryngeal mdema, but this is of exceedingly raro 
occurrence. The laryngoscopic appearances correspond to those changes 
already described under tho head of morbid anatomy of the disease. The 
laryngeal mucous membrane is of a deep red color, vergillg on purple. The 
change in color is most marked over the vocal cords anrl arytenoid cartilages; 
sometimes the larynx has the appearance of being very much dilated, at 
other times it is apparently contracted. '£lie mucous surface may be covered 
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over with a muco-purulent secretion, or may present a dry and shi n ing 
ap11earance; the enlarged orifices of the glands may be seen as pa1e specks 
on the congested membrane, or as red circles studding a pale membrane. 
In addition to these more common appe:.irances, more or less cxtcnsh'e 
thickening and papillary excrescences arc sometimes visible. 'l1ho excres
cences are most frequent iu the vocnl cords, while tho thickenings arc fre
quent on the ventricular bands and on the posterior wall of the larynx 
between the arytenoids. 

Differential Diagnosis.-'fhe diagnosis of chronic laryngitis is readily 
made; tho changes in the voice at once direct the attention to tbo larynx, 
and the laryngoscope will determine the nature, e:xtcut, and exact seat of 
the disease. From tho general and local symptoms, chronic laryngitis may 
be confounded with laryngeal growths and ucrrous affections of the larynx, 
but. a careful Ja ryngoscopical examination will correct any error. Phtbisi
cal and syphilitic laryngitis may be distinguished from simple catarrhal 
laryngitis by the presence of ulcers, by a careful physical examination of 
the lungs, and by the history of tho patient. ll both phtbisis and syphilis 
crm be excluded, however extensive the disease, it must be regarded as of 
11rimary origin . 

P rognosis.- -The prognosis iu this affection.depends on its pathological 
associations. All forrns of simple chronic lnryngitis, unless complicatccl, 
may be recovered from; at least it rarely, if ernr, leads to a fata l termi
nation . 1l 1hc voice seldom regains its perfectly clear tone and the range of 
clear notes in singers is usually shorter. 1t is always difficult, however, 
and sometimes irn})Ossiblc to cure chronic laryngitis in old people. 

Treatment.-The most efticient agents in the treatment of this variety of 
laryngitis arc local applications, within the larynx, to the parts aftcctecl. 
'l'hese topical applications may bo made at the time of a laryngoscopical 
examination, either by means of ~\ sponge or camel's-hair brush carried 
within the larynx, by the inhalation of vapor impregnated with some 
volatile substance, or in the form of nebulized liquid . The most satis
factory method for the general practitioner is the use of atomized liquids, 
applied by means of the laryngeal spray-the mechanical chilling produced 
by the spray acl<ls to the efficiency of the astringent solutions. 8ponges 
nnd brushes arc better where the requisite skill has been attained, for then 
the exact sent of the lesion can be reached. In unskilled haucls they are 
apt to do more harm than good. When local applications are to be used 
!or a long time, rnil<l astringent solutions are preferred. A solution of 
alum, perchloride of iron, tannin, or the sulphate of zinc, from one to 
twenty grains to the ounce of water, may he 11secl. If tho applications are 
made directly to the diseased tissues, and sufficiently often, it matters very 
little what astringent solution is used. When the laryngeal secretion is ex
cessive, the local applic:tlion of turpentine sometimes does good . For steam 
inhalations, :.l few drops of oil o{ creosote, oil of pine, or oil of juniper, 
added to lrnlf a. pint or water at a temperature of 150° F., may be employed. 
Ncithl'r the steam nor spray inha.1ations sho11M be continued more than five 
minutes at a time; they may be repeated three or four times during the 
twenty-four hours. A solution of carbolic acid (two grains to an ounce of 
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water), either as a spray or as a steam inhalation, may be used wi th benefit 
in cases where the laryngeal secretion has a frotid o<lor. In such cases the 
nares shou1d be carefully examined, and the passage of offensive nasa] dis· 
charges into the larynx should be prevented. In addition to the local treat
m.ent, the patient must be removed from all sources of laryngeal irritation. 
The vocal organs mast have perfect rest; the patient, if possible, shoulJ 
change c1imate, removing to such as he finds best suited to his individual 
case; as a rule, a warm, dry atmosphere best agrees with this class of 
patients. 

The constitutional treatment of each patient will be governed by bis 
general condition and the pathological relations of the laryngitis. The 
general hygiene of the patient should always be carefully regulated. 

TUBERCULAR LARYNGITIS. 

Etiology.-Tubcrcular laryngitis is usually secondary to pulmonary tuber· 
culosis, although a few cases of primary tuberculosis of the larynx are re· 
corded . One·third of the cases of pulmonary tuberculosis develop prior to 
death a tubercular laryngitis. When primary, it is probably produced by 
tu berclc bacilli fin.Jing a place in the larynx where they may lodge and 
grow. Such inflammatory conditions as cause a denuding of the epithelium, 
and a small ulcer, as sometimes happens in chronic laryngitis, and more 
frequently in syphilitic ulcers of the larynx, afford a good place for tbcir 
growth. In pulmonary tuberculosis it is more probable that the baci11i arc 
carried to the larynx by the lymphatics and blood-vessels, and that the 
ulceration is a secondary result of the breaking down of tuberet1Iar tissue. 

)!ales suffer froru this affection more commonly than females in about the 
proportion of three to two. 

Symptoms.-ln addition to the symptoms of pulmonary tuberculosis, there 
are added ssmptoms of local character dependent upon the stage to which 
the disease bad progressed iu the larynx. These stages may be describe<l 
as, first, that of infiltration; second, that of ulceration. In the stage of in
filtration, the most marked change is in the voice. The voice may be 
hoarse or entirely aphonic, the patient being able only to whisper. These 
two conditious may alternate very quickly; the patient at one moment 
talking in a whisper, and then with a cough or two the voice becomes 
hoarse, or a pecu1iarly high·pitcbed voice ensues. The hoarseness is due 
partly to the infiltrations preventing the proper play of the vocal chords, 
and partly to the i11terference which the thick, tenacious mucus imposes 
upon the proper movements of the cord. The constant changes io voice 
are accounted for by the fact that this mucus is removed on coughing. 
In the ulcerative stage the voice is more constantly aphonic; clysphagia, 
pain, dyspnma, and occasional blood-streaked expectoration are the promi· 
neut symptoms. On examining the larynx with the laryngoscope in the 
stage of infiltration, the aryteuoids are pale and the seat of a peculiar pear
shaped swelling. The ary-epiglottic folds are also swollen. One of the 
earliest appearances is a thickening and peculiar serrated appearance 
on the posterior wall of the larynx between the arytenoids. The ventricular 

4 
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bands may be swolJen to such an extent that the vocal cords may not be 
visible. The vocal cords are usually pale, although ouo or the other may 
present dilated veins coursing along its upper surface. 'l'lrn epiglottis 
frequently is swollen and has a turban-like appearance. In tl1e ulcerntirn 
stage, the ulcers may be found at any one of the places that has yrevious!y 
been the seat of tubercular infiltration. The ulcers have a peculiar mouse
nibbled appearance, their nl<lrgius are usually pale, the u1cer is covered 
over with a tenacious imrulcnt secretion. . .. 

Diagnosis.-Laryugeal tuberculosis may be mistaken for sypb1htic laryn
gitis; in the latter, a laryngoscopic examination shows the parts to be bright. 
red instead of pale, and the ulceration progresses very rapidly. The pain 
that is associated with it is greater than in tubercnlar laryngitis, more 
frequently shooting up to one or the other ear. A history of syphilis nnd 
rapid improvement on administering iodide of }Jotassium render the cliag. 
nosis easy. 

Prognosis.-1\here tubercular Jaryngitis is primary the prognosis is 
good, bnt where it is secondary to pulmonary tuberculosis the prognosis 
depends very greatly upon the acth·ity of the disoa~c in the ]ungs. Unless 
the pulmonary tuberculosis can be arrested, the prognosis is very bad. 'Jll1e 
average duration of life in these cases is about six months. 

Treatment.-Tl.Je treatment should be, as is given elsewhere, both consti
tutional and loca1. Local treatment bas for its i1u1·posc either to cure, or 
where the disease has advanced to snch a stage that this is impossible, to 
relieve the distressing symptoms. As curative agents in the stage of infil
tration, one of the most important is abso1ute rest to the larynx; mi1d 
astringent sprays, iuhalations of steam impregnated with creasote, carbolic 
acid or guaiacol, are beneficial. Spraying of the larynx with menthol in 
an oily solution, beginning with a one per cent. 1 running it op to ten per 
cent., as the patient is ab]o to tolerate the drug, often markedly diminishes 
infiltration. 

In tho ulcerative stage, the treatmeut which has given the best results 
has been the excision of the tubercular infiltrated tissue and the subsequent 
rubbing into the cut surface of lactic acid. 1£his OiJeration should be done 
under cocaine and only by those who are skilled in the use of laryngeal in
struments. As palliative measures, when the case is beyond operative trcat
meut, clrugs that wil1 reliern pain and diminish the spasm and dysphagia 
are indicated. Of these, one-fourth-grain troches of cocaine, al1owed slowly 
to dissolve iu the mouth, produce a local amesthcsia sufficient to permit the 
patient to take nourishment. :Morphine, one-twentieth of a grain, and 
bismuth, three grains insufllated over the ulcerated surface, may be used iu 
place of cocaine. The difficnlty in swallowing may in some cases be over
come by directing the patient to hang l1is head o\·er the side of the bed and 
suck up through a tube Jiquid nourishment placed in a glass on the floor. 

SYPllILITIC LARYNGITIS 

Etiology.-This disease may make its appearance either in the secondary 
or tertiary stages. In the secondary stage it may appear a few weeks after 
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the initial Jesion, or be delayed for two years. ln this stage young aJult:; 
are more frequently affected, and the disease consists sometimes o[ a 
diffuse hypenemia of the laryngeal mucous membrane, at others of a mncous 
patch, or again of a coudylomatous-like growth. 

Tertiary lesions occur in the form of gummatn, or tho ulcerntion result
ing from the breaking llown of tl1ese. rrhcy arc more common in adult 
life, and wl10n occurring in childhood may be taken as evidences of in
herited syphilis. 

Symptoms.-In the secondary stage the patient will be hoarse, there will 

be n cough anrl a feeliug of soreness in the larynx. If the epiglottis is 
involved there may be dy.sphagia, or if it is destroyed fooU may enter the 
larynx . In the te1'tiary stage the gnrnmata may from their size produce 
so much obstruction to respiration that life may be endangered. When 

ulceration and necrosis take place, the pain is increased. There is always 
clanger of cedcmatous laryngitis in these cases. 

Dia.gnosis.-'rhe disease may be mistaken for tuberculosis or cancer. 
Between syphilis and cancer the history of an initial lesion, no cachcxia, 

slight pain, rapid growth, no involrement of adjaceut lymph glantls, and 
rapid improvement under iodide of potassium will usually suffice for dif
ferentiation . 

Prognosis.-In the secondary stage invariably good. In the tertiary 
stage the prognosis depends upon the amount of destruction that has already 
taken place. Stenosis of the larynx is a common sequela of the severe 
forms. 

Treatment.-This should be both constitutional and local. rrhe consti
tutional treatment in the secondary stage should consist iu the administra
tion of mercurials up to the point of saJivation. '£he bichloride and the 
protoioclide are the two prcparaLious most frequently employed . Local 
treatment in this stage consists in spraying the larynx with alkaline cleans
ing or mild nstringent solut ions, and touching each mucous patch with 
nitrate of si lrer. In the tertiary stage the administration of large closes 
of potassium iodide is the constitutional treatment. Locally cleansing of 
the parts as above, and insnfilating O\'er the ulcers iodo!orm, ioclol, euro
phen, or aristol promote their healing. 

MEMBRANOUS LAR YNG!TIS-NON- DIPIJTI IER!TlC. 

(~Ucmlm111011s Croup.) 

Croupous inflammation of the larynx differs from catarrhal in tho nature 
of its inflammatory products. The inflammatory process may be limited 
to the Jarynx, or it may extend into the trachea; and brnncho-tracheitis so 
frequently accompanies it that the disease has received the name of cynancltc 
lraclleali.rs, hut in all instances the trachea l inflammation is secondary to the 
laryngeal. Croupous laryngitis is a local inflammation. 

Morbid Anatomy.-When fully developed, there exists over a va:ying 
extent of the mucous membrane a whitish, or yellowish-white, fibnnous 
iayer, often spotted here and thorc with clots and lines. This mernbmnnus 
exudation inay be limited to a few patches, or form a cylinder which may· 
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extend into the trachea and bronchi. At one time it is firm in its consht
euce, and teoaciously adheres to the subjacent membrane, while at another 
it is soft and ea::;ily separated from it. Its thickness varies; sometimes it 
is scarcely perceptible, at others it may be a. line or more in thickness. lt~ 
surface is smooth, it adheres firmly to the vocal cords and the UJJper part 
of the epiglottis. After the membrane is once formed, it may be cast oH 
in the form of a cylinder, in bands or shreds. Its separation is effected L,1 
the secretion of the follicles which have been obstructed, as well as by :1 
serous exudation from the previously inflamed membrane. It may break 
up into threads and be expectorated as such, or it may undergo a granular1 

fatty, or, more rarely, a mucous degeneration, anJ so become a fluid rc
sembHng mucus. 

In its earlier stages the mucous membrane of the larynx presents the same 
appearance as in catarrhal inflammation. When the false membrane has 
formed it takes the place of the epithelium, and is situated on the homo
geneous boundary layer o.f the mucous membraue which exists in the greater 
part of the larynx. 'fhe tissue is pale, except when it is dotted with ecchj'
moses, which correspond to similar spots in the membranous exudation. 
The laryngeal mom brane is somewhat swollen and moister than uormal. 
Generally, the submucous tissue is only slightly inYo]ved. A microsCO}JiC 
examination of this membranous exndation shows it to consist of a homo
geneous, shiniug network, in the meshes of which are enclosed pus ce1ls, 
rarely epithelium; it may be made up of alternate layers of fibrin and cells. 
Intermingled with these elements arc bacteria, streptococci being the more 
abundant, while staphylococci are frequently found. As the membranous 
exudation is cast off the epithelium is quickly replaced, and the laryngeal 
membrane returns to its normal condition. Sometimes, after the membrane 
is thrown off, it is reproduced. The submucous tissue is more Jiable to be 
involved iu adults than in children. Very frequently membranous pharyn
gitis precedes anJ is associated with croupous Jaryngitis. Pulmonary con
gestion, ceclema, atelectasis, cmphJsema, and lobular pneumouia not infre
qnent1y occur as complicatioos in the course of this disease. 

Etiology.-Age is the most prominent predisposing cause. It is rare in 
adults {except from traumatic causes) or iu very young infant::;. 'fbe time 
of its greatest liability is between tlie period of dentition and puberty. 
There is no evidence that its development is due to any specific atmospheric 
}Joison. Following Bretonneau, many authors have regarded croup as de
pending upon the same specific poison as diphtheria, but representing a 
milder grade of infection. I am unable to see that either 1rnthological re
searches or clinical facts are snfficient to establish this position. The disease 
is not contagious, and attempts to reproduce membranous exudations in 
animals by inoculation with portions of the membrane have proven unsuc
cessful. Exposure to cold aud moisture, with sudden alterations of temper
ature, are among its most frequent exciting causes. It occurs most fre
quent.ly during the winter rmd spring months. Delicate, weakly, and ill
nourished children, rather than the strong and healthy, are liable to it. 
rl111ere is a hereditary }Jredisposition to the disease. It not infrequently 
follows the sudden disappearance of eczematous eraptions on the head and 
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face; occasionally it follows measles, scarlatina, and variola, and sometimes 
complicates diphtheria; and when diphtheria. is prevailing it is often difl:i
cnlt to draw the l ine between them . 

Symptoms.- Acute cronpons laryngitis usually begins with the ordinary 
symptoms of a simple cold; at its commencement there is nothing to dis
tingnish i t from an ordinary catarrh. If the throat is examined the whole 
visible mucous membrane will be found red and tumefied. Usually the first 
symptom that attracts attention is a slight hoarseness; a little later the 
respiration becomes diflicult, t he expiration noisy, and it is accompanied 
by a high-pitched, stridulous cough. rrhe inspirntion that immediately 
follows the cough is accompanied by a loud crowing noise. Although 
there is no pain or tenderness in handling the larynx, there is some dif
ficu1ty in swallowing, aud the child frequently puts its hand to its throat 
as if to remove some obstruction. With the first croupy paroxysm, how
ever slight, the pn1se is acce1era.ted and becomes full and hard ; there is in
creased heat and rednp,ss of the surface, especially of the face, with injection 
of the conjunctiva] vessels; the axillary temperature may range from 102° 
to 104.° F. 'I1hese febrile symptoms somewhat subside as tho paroxysm 
passes off, to return, however, with greater in tensity on the return of the 
next paroxysm. At the commencement of tho attack the paroxysms of 
dyspuam arc more frequent and severe at night than during the <lay. 

As the disease advances the voice is entirely lost; the patient speaks and 
cries in a wh isper ; the cough becomes more and more stridulous in charac
ter, without expectoration; the head is thrown back; the respiration grows 
more and more difficult, and with each inspiration there is contraction of 
the lower part of the chest and sinking in of tlrn soft parts above the 
clavicles. rr he vesicular mnrmur over both lungs is feeble or inaudible; 
with every inspirat ion the epigastrium, instead of projecting, is strougly de
pressed , and the outward movement of the lower ribs is arrested . Every 
muscle that can aid in expanding the chest is brought into violent action. 
Daring these laborious efforts at inspiration the nostrils are dilatf'd. As 
the laryngeal obstruction increases, the paroxysms of dyspnooa become more 
urgent and without remission; there is a restless tossing of the limbs, and 
the greatest terror is depicted on the face, which at one t ime is pale, at 
another livid ; the imlse becomes rapid and feeble; the tem1)erature faHs 
sometimes below the normal and the extremities become colfl. Gradually, 
as the blood becomes imperfectly aerated, the patient becomes drowsy, at 
times rousing up and gasping for air, and springing from one place to 
another to find relief; the Jips and nails become blne, the respiration shorter 
and shorter, until at last, after a violent paroxysm of clyspncea, the patient 
becomes unconscious and quietly ceases to breathe. The disease always 

1 
:1ttains its height by the end of the third day; death may occur within 
forty-eight hours after its commencement; its whole duration rarely exceeds 
five days. 

In accordance with its symptomatology, croupous laryngitis may be 
divided into three stages: a precnrsory or catarrh al stage, a stage of deYelop
ment, and a suffocative stage, or stage of co11apse. The most important act 
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connected with its clinical history is that in a certain proportion of cases, 
before the urgent symptoms come on, the membra~ous exudation can be 
seen on the tonsils. In most cases the membrane 1s first formed on the 
tonsils or in their immediate vicinity. As the membrane cxte~1ds into the 
larynx there is Joss of voice, a stridulous cough, diflicult b1~eathrng, and the 
face is alternately flushed and pale. For a day or two, wl111e the membrane 
is extending and becoming thicker, the p~1tient remains in about the same 
conditiou, gradually growing weaker, the capillary circulation on the sur
face becoming more aud more imperfect, the respiration more an<l mon• 
labored, the pa.roxysms of dyspncca more an<l more fre'luent and se\·ere, 
until there is little ho1m of recovery. Son1etimes all the urgent Sj·mptoms 
are suddenly relieved, the patient coughs, and a str ingy matter is expec
torated; he struggles for a moment in a violent paroxysm of dyspnrea, and 
a perlect membranous cast of the Jarynx, and ]JCrha1Js of the trachea and 
larger brouchi, is expcciornted. Now he }Jasscs into a quiet sleep, and 
recovery seems certain; but still there is danger from the formation of a 
new membrane; from the extension of the inflammation into the minute 
bronc}iial tubes, giving rise to capillary bronchitis am] pneumonia; :mU 
from the exhaustion tl1at has occurred before the membr:rne was throwu off. 
A Jaryngoscopic examination is rarely possible in this class of patients. 

Differential Diagnosis.-rrhe two a1Icctions of the larynx which are most 
liable to be confouuded with this form or laryngi'tis are simple catarrh of 
tho larynx, ca.lleJ spasmodic or psendo-crnup, occurring in nervous subjects; 
and pul'cly spmmwdic c~O'eclions of the larynx. In both, the lal'yngeal 
spasms gi\'e rise to croupy symptoms. ln spasmodic croup or simple 
catarrh of the larynx, the croupous phenomena come on suddenly, the 
attack usually occurs at night, it is not preceded or accompanied by ncti\'e 
febrile symptoms, there is no complete loss of voice, aud there is absence 
of membranous exudation ou the tonsils and epiglotti s. All of these condi
tions are important diagnostic features of croupous laryngitis. Within 
twenty-four hours after the commencement of an attack of catarrhal croup, 
anscultation of the chest furnishes signs of incipient bronchial ca.tarrh. 
Spasm of the glottis, which may give rise to croupy symptoms, is excited 
in infancy by a variety of causes. Among these are dental irritation, 
gnstric irritation, enbrgcment ol the thymus gland, giving rise to what is 
ca11ed thymic asthma, and undue excitability of the nervous system, the 
result of hereditnry predisposition . r1'11cse laryngeal spasms may be recog
nized by the suddenness and violence of the attack, by the aLsence of the 
catarrhal and febrile symptoms, by the absence of alteration of the voice, 
and by the speedy and complete relief which immediately follows the spasm. 
Diphtheria involving the larj'll x, sometimes mistaken for croup, may be 
distinguished from it by the following characteristics: first, either diphtheria 
is epidemic, or there is a history of contagion; second, the development of 
the throat symptoms is preceded or accompanied by constitutional disturb
ances; third, the glands at tho angle of the jaws are usually enlarged, and 
the laryngeal sym})toms are at first not urgent; fourllt, the pharynx pre
sents the characteristic diphtheritic appearnnce before any laryngeal syrup-
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toms are present. Cultures from tho throat made on blood serum show in 
the case of diphtheria the Klebs-Loftler bacilli. 

Prognosis.-'rhere are no data from which to estimate the ratio of mor
tality in this disease; unquestionably it is one of tho most fatal diseases of 
childhoo<l. When the diaguosis is baseJ llpon the presence of the mem
branous exudations ou the tonsils and epiglottis, recovery seldom occurs. 
The signs of a favorable termination are, diminution in the frequency and 
severity of the paroxysms of dyspnrea, with less distress in breathing during 
intervals, a gradual return of the YO,ice, and a moist sound with the cough. 
ll, on the other hand, the paroxysms of dyspncra berome more frequent 
and violent, the restlessness and dyspnrea increase during the intervals, 
and the cough is less powerful and more stridulous, the blueness of the lips 
and tho nose more marked, and tho })atient becomes more and more drowsy, 
recovery is scarcely possible. 'l'hc younger tho patient the greater the 
danger. In fatal cases the duration of the disease is from three to seven 
days. If recovery takes place, it is slow, weeks often elapsing before the 
voice returns, during al1 of which time the patient is subject to ''iolent 
parOX)'Sms of dyspnma. 

Treatment.-! do not propose to discuss the merits of the various plans 
of treatment which have been proposed for the management of membranous 
croup, for under every plan the disease has pro,'ed fatal in the majority of 
cases. Simple catarrh of the larynx is so liable to ho mistaken for croup 
that it is difficult to estimate the real ''alue of the different remedial agenls 
which have been claimed to have a controlling power over it. Statements 
that certain plans fo11owed, or agents employed, have been successfol in 
the majority of cases arouse distrust uf tHe cli:1gnosis; the existence of 
croup should be asserted only upon positive evidence of the presence of the 
membranous exudation. With the written hii;tory of membranous croup 
before us there is no e\•iUence that calomel, blood-letting, or antimony has 
any power either to arrest the progress of the infiammatory action or to 
pre\1ent the membranous exudation . In the treatment of this affection it 
is of the first importance that the patient should he placed in a large, well
ventilated apartment, the temperature of which should be kept uniformly 
at 75° to 80° F., and the air rendered moist by steam. In the case of 
children, a tent may be made over the bed by the means of blankets, into 
which is made to pass a constant current of steam from a kettle containing 
boiling water. As soon as evidence of imperfect oxygenation appears, a 
continuous stream of oxygen gas should be carrie<l into the tent, or arrange
ments should be made so that it will be constantly inhaled by tho patient; 
sometimes, in addition to these means, lime npor, produced by slacking 
Jarge quantities of quicklime in the room, will be found of service. During 
the whole course of treatment external application of moist heat should be 
constantly maintained. This is best accomplished by a metal coil bound 
upon a thin flat sponge. Whenever there are indications that loosened 
portions of membrane act as causes of clyspnam, an emetic may be admin
istered; the sulphate of zinc acts most promptly and efficaciously. '£~e 
frequent administration of emetics should be avoided ou account of theu 
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depressing influence. Topical applications are not to be resorted to in ita 
treatment, as they intensify rather than relieve the laryngeal spasm, which 
plays so important a part in producing the paroxysms of dys1mrea, and 
there is no evidence that they have any control over the inflammatory 
process. It is all-important that this class of patients, from the onset of 
the disease, should receive a most nutritious diet; and ns failure of the 
' 'ital powers becomes apparent, stimulants may be freely administered upon 
the same principles as govern all adynamic diseases. As regards internal 
medication, I have little confidence in an}' of the so·called specifics. After 
the formation of the membranous exuda"tion, the vapor inhalations, especially 
those of calorne1, and oxygen gas arc the only drngs which afford any hope 
that the patient can be safely carried through the disease. If in spite of 
medication the dyspnma. is progressive and signs of exhaustion intervene, 
or if on listening to the chest it is found that the respiratory sounds at the 
base of the lungs posteriorly are only faintly heard, the physicinn should 
advise immediate intubation or tracheotomy. It is usually easier to get 
consent to perform intubation than tracheotomy. When skilfu11y per
formed intubation is in this disease to be preferred to tracheotomy. }l~ither 

operation to be successful must be performed early and not be delayed, as it 
usually is, until the patient is beyond hope of recovery. 

CEDEMATOUS LARYNGITIS. 

( (}f,11cma Glottidis.) 

CEclematous laryngitis is a term which is used to indicate the occurrence 
cf a dropsical effusion or inflammatory exudation into the areolar tiss11t1 
beneath the laryngeal membrane above the vocal bands. Strictly speaking, 
it is not ccdema of the glottis, as it is frequently called, but of the upper 
portion of the larynx. Its gravity, and the uecessity of its prompt relief, 
make the early recognition of its existence, and of the pathological coudi
tions which lead to its occurrence aod attend its development, very im
portant. 

Morbid Anatomy.-The effusion, which is almost always serous, takes place 
in the loose cellular tissue beneath the mucous membrane of the upper part of 
the larynx, principally in the ary-epiglottic folds, and at the base of the epi
glottis; as a consequence, these parts become prominent and the epiglottis 
swollen. On either side there may be a tumor, an inch or more in diameter, 
projecting into the cavity of the larynx and pharynx; in some cases these 
tumors touch each other, completely occluding the laryngeal cavity. 'rhe 
mucous membrane may be either red or pale. On pricking the tumors, a 
clear or tmbid, or even a purulent, fluid may escape, after which the parts 
previously distended collapse, and the mucous membrane is left wrinkled 
and folded. rrhe effusion may occur wholly or pri11cipally on one side. 
Not infrequently after death, owing to the disappearance of the effusion, 
the wrinkle~ condition of the. mucous m~mLrane is all that is found, or, at 
least, there 1s much less effusion than might have been expected from the 
appearance of the parts during life. 
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Etiology.-CEdema of the glottis rarnly occurs as a primary affection, but 
is secondary to, or is a complication of, some local laryngeal disease or con
stitutional disorder. rrhe primary canse may boa. puncture of tho mucous 
membrane of the ary-epiglottic folds by foreign bodies, as fish bones, pins, 
needles, etc., or tho unski11ed use of the caustics and the galrnno-cautery 
in making applications to the larynx. Any inflammatory affection of the 
larynx or of the adjaceut tissues may give riso to it, such as acute laryugitis 
(especially that due to local irritation), erysipelas of tho neck, decp-seateU 
eervical abscesses, and acute tonsillitis. It occasionally occurs as a com· 
plication of the laryngeal ulceration of typhus and typhoid fevers, sma11-pox, 
sc~nlatiua, diphtheria, measles, and mumps. Some of the receut epidemics 
of influenza have been complicated by quite pronounced redematous laryn
gitis. It may be the cause of death in tubercular 1:.iryngitis. 8ometimes 
it is the immediate cause of death in tho general dropsy of Bright's disease, 
'lnd in the venous obstruction which attends somo forms of cardiac disease 
and thoracic aneurism. 

Symptoms.-'rho prominent symptom of this affection is dyspnroa, and 
the dilliculty in breathing is maiuly confined to inspiration. No dilliculty 
in swallowing is experienced, nor is there tenderness on pressure onr the 
larynx. Fe,'er and the other constitutional symptoms which attenJ acute 
laryngitis are absent. It is accompanied by paroxysms of extreme dyspnre;.\ 
-snffocative breathing being usually tho first iudication of its occurrence; 
there is also an uneasy sensation in the region of the larynx, and a constant 
incli nation on the part of the }Jatient to rid tho upper part of the throat of 
some supposed secretion. If the index finger be carried below the epiglot
t is, oodematous tumors may be distinct ly felt. 'l1he Yoice is usually altered 
very considerably; it may be husky, feeble, or lost eutirely. The 1ary11go
scope reveals two tense, smooth, rounded swellings immediately behind the 
epiglott is; these swellings, after meet ing in the centre, with a sulcus 
between them, appear oval. 'rho wderna. is usually most marked at the 
ventricular folds, which explai11s the nature o[ the urgent d)•sprn.ca. 
Whenever, during tho progress of any disease in which c.edema glottiUis is 
liable to occur, there is the slightest difliculty in respiration, the dillicnlty 
being limited to inspiration, the possible occurrence of this complication 
should be remembered. 

Differential Diagnosis.-rrhe circumstances under which ccclonrn glotticlis 
is developecl

1 
the suddenness of its occurrence, the peculiar character of 

the respiration, imlicating obstruction at the upper portion of the larynx, 
and the absence of febrile excitement contitute a group of sym11toms ulmost 
pathognomonic. When to these is added the presence o[ a'dematou15 tumo1~s 
nt the upper portion of the larynx, the diitcrential diagnosis between it 

and other laryngeal affections is easily made. . 
Prognosis.-'J1he tendency of this :dfection is to speedily destroy hfe, but 

in most instances death may be a"erted by prompt and efficient surgical 

interference. 
Treatment.-Jn mi1d cases a hypodermic injection of pilocarpinc hyd:o

t:h lorate gr. !, repeated again in fifteen minutes if necessary, will ofteu give 
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relief. In severe cases there is 110 time to bo Jost in fruitless medication. 
In extreme cases laryngotomy or tracheotomy must be performed early. lt 
is recommended, by some, to scarify the edges of the ccdcmatous epiglottis 
or ''entricuJar bands and ary-epiglottic folds, so as to give free exit to thfl 
effused fluid before resorti11g to these operation·s. This scarifi.cat ion can 
rarely be accomplished, except by an expericncr<l lrnnd, and, rn extreme 
cases, the delay and danger which attend such au attempt aro hardly 
justifiable. 

ULCERS OF TlIE LARYNX. 

The remaining 1aryngca.I a.[ections come more directly within the prov
ince or the specialist, and only the most prominent points in their history 
will be considered. The different .forms of laryngeal ulcerntions are in· 
eluded under the following heads: the ca.tarrlial, the follicular, variolous, 
typhous, phthisical, and syphilitic. rrhe most common forms are those 
oceurring in pllt11isis and syphilis. 

Morbid Anatomy.- GafruTlwl ulcers arc usually superficial, and at fir:st 
may be either rounded or oval ; afterwards, as the loss of substance be
comes more extensive, they coalesce and have an irregular outline. The 
follicular ulcer, as a rule, is superficial, with a limited area of extension. 
It sometimes constitutes a serious complica.tio11 of laryngeal phthisis. 
Though of common occnrrcncc in the pharyngeal and faucial cavities, it is 
seldom seen in the larynx. The.::e ulcers may be sitnalC'd upon any portion 
of the laryngeal membrane ; when they are located upon the anterior or 
~~:~~rior ends of the vocal bands, they have a tendency to spread length~ 

Variolous Ulcers are the TCStdt of small-pox pustules on the laryngeal 
membrane. Tbey commence by the :formation of soft, non-umbilicatcd 
pustules, which after a little rupture and form a roun<lcd ulcer, which 
readily heals. 

Typl1011s Ulcers are generally of large size, and deep, penetrating through 
the mucous membrane, and sometimes invohing the cartilages. The 
edges of these ulcers arc averted, arid of a. dark purple color; their com
monest scat is the posterior wall of the larynx, ancl the edges of tho epi
glottis. 

Phtldsical mcers may be superficial or deep ; the most frequent scat is 
the inter-arytenoid commissnrc. They arc compl ications of lar.vngcal 
pllthisis. rp.~ deficient vasculariLy of the pale and thickened arytcuoids 
favors the occurrence of these ulcers. They may h:.wc their inception in 

:;r!~~a~n~:!;~~cZ!c~h~ !~~~i::t~1;sf :1~1:y~~;.~~~:~~s ~;e~0~~~~·~11~;~~nti~n~is::c~ 
1'he epiglottis is often eroded at its margin, and the cartilage may be ex· 
posed or pcrforatecl. Calcification, as well as necrosis of the laryngeal 
cartilages, occasionally follows phthisical ulceration. rrhe necessary move· 
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ment_ of the arytenoid, and the irritant action of the pulmonary discharges, 
may mduce ulceration o( the voca.l cords. 

S~pltilitic Ulcers of _the larynx are usually met with among the tertiary 
manifestations of syphilis, and rarely if C\'er occur as secondary lesions of 
the disease: These tertiary .ulcers frequent1y begin on the epiglottis a11d 
spread rapidly ; they often mvolvc the mucous membrane or the entire 
larynx, a,nd cause great dc.struction of tissue. They have an irregular out
line, with crerted edges and yellow hue, excavated base, and at times pre
sent a more or less gangrenous appe.:1rance. In some cases they extend to 
the pharynx. 'rhey may originate in the breaking down of syphilitic 
tubercle or gummata. They often heal at the point attacked, while the 
ulceration advances in other phwes. The scars which resu lt from the 
healing of the ulcers have a tendency to contract :rnd narrow tl1e ca.libre 
of the larynx. 'l'he papillary growths which surround these ulcers are 
especially characteristic of their SJphilitic origin. 

Etiology.-Catarrhal lai·yngeal ulcers are rarely the result of acute la
ryngeal catarrh, but, as bas been mentioned, arc ol i10t infrequent occur
rence in chronic catarrh:il laryngitis, especially lhat which accompanies 
pulmonary phthisis. 'J.1he follicular variety generally results from the ex
tension o( a follicular faucitis from the pharynx to the larynx, or at least 
the two are frequently associated. 

Variolous ulcers have their origin in the propagation of the exanthem 
from the mouth and pharynx. 

Typhous ulcers have their origin either in diphtheritic infiltration or im
perfect nutrition of the mucous membrane of the larynx. 

Syphilitic ulcers depend upon a specific constitutional poison acting in 
conjunction with a cata.rrhal inflammation of the mucous membrane of the 
larynx. 

Phthisical ulcers are always secondary to the development or lubercu. 
lar tissue, which usuall_v a.ppears in the form of gray nodules, and may 
develop about the base of :my chronic u1cera.tive process. 

Symptoms.-AJI forms of laryngeal ulcers arc attended by the general 
symptoms of chronic laryngeal catarrh. When a patient wilh a harsl1, 
stridulous cough of long standing (the expectoration containing pure blood 
and laryngeal lissue), with hoarseness at times amounting to aphonia, 
complains of a burning, smarting, pricking sensation in the larynx, with 
tenderness on preRsurc, which is increased by speaking, and of difficult 
and painful deglutition, attended b.v a wnvy laryngeal J"cspiration, there 1s 
reason to suspect the existence of a laryngeal ulcer; but a positive diagnosis 
cannot Le made Crom these symptoms alone, as extensirn ulceration may 
exist and all of these symptoms he wanting, and they nrny be present where 
there is only laryngeal catarrh wit11out ulceration. 'rhe appearance of the 
posterior wall of the pharynx is always of great diagnostic import:lllce. 
The use of the laryngoscope clears up all doubt as to the existence or non
exiRtence of laryngeal ulcers. By a careful laryngoscopic examination, the 
existence, as well as the scat and extent of these ulcers may be dcLcrmined. 
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Having determine<l their existence, the history of the patient and a.carefu 
auscull;atory examination of the chest will enable one to decide their char 
acter. 

Prognosis.-The prognosis depends entirely upon their character. Th 
catarrhal, follicular, typhous, and Yariolous are usually readily recovered 
from; while the phthisicnl and syphilitic rarely, the forme.r perhaps never, 
entirely heal ; or, if healed, the destruction of the parts 1s so. great that 
the remaining cicatrix permanently interferes with the functwns ol the 

lar;~:tment.-·The treatment of laryngeal ulcers has been considered un 
der the heads of chronic laryngeal catarrh, phthisical and syphilitic Jar. 
yngitis. Ulcers which arise independently of these conditions require no 
special treahncnt. 

NEUROSES OF THE LARYNX. 

The true neuroses which are met with in the larynx arc due to defective 
innervation of the recurrent laryngeal nerve. 'l'hey will be considered 
under the fol lowing heads :-

1. Recurrent ha1·yngeal Paralysis. II. Paralysis of the .Abductors of 
the Vocal Cords. III. Paralysis of tlte Adductors of the Vocal Cord< 
IV. Paralysis~( tlte Tensors of tlte Vocal Cords. 

Each form of paralysis may be limited to one side, or may affect bot! 
sides of the larynx. 

Morbid Anatomy.-Recnrrent laryngeal parulysis may be unilateral or bi. 
lateral. All the muscles supplied by the recurrent laryngeal nerves are 
usually affected in this form of paralysis. There is no constant morbid 
change in the tissues which compose the larynx ; frequently, however, there 
is thickening o( the laryngeal mucous membrane, and the vocal cords lose 
their pearly lustre; such conditions are most likely to be met with in pul
monary phthisis. In the absence of appreciable morbid appearances, this 
paralysis is produced by insufficient or unequal supply of nerve force. In 
unilateral paralysis of t he adductors, only one of the recurrent nerves is 
diseased, either ])rimarily or seconda.rily, or au inflammatory degenerative 
process may have been esla.blished in the muscle involved. Bilateral paral
ysis o! the adductors is caused by compression of both recurrent nerves by 
tumors, ancurisms of the aorta, innominata, or subcla\'ian arteries, and IJy 
degenerative processes in the nerves. Pathological changes at the apices of 
the lungs, or in the lymph glands in contact with the nerves, may also give 
rise to it. In bilateral paralysis of the abductors of the vocal cords, or 
openers of the rima glott iclis, there is generally advanced atrophy of tho 
Jaryngeal muscles, which is evidently dependent upon interruption of nerve 
force, either from cerebral disease or local pressure on the vaui or on both 
rec~rrent nerves .. I t is frequently a~~mciated with consti tuti~~al syphilis. 
Un~lateral para.lys1~ of the abductors 1s usually of central origin, and is rare. 
Umlateral paralysis of the vocal cords, of a functional nature, is a ran 
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atl~tion. ~tis sometim~s obscrrnd it~ c~sesof chronic lead or arscnical poi
somug. ll1lateml functional paralysis is of common occurrence-it is met 
with most frequently in hysterical females. In unilateral paralysis o[ the 
abduc~ors, local pressu~e by different kii;tds of tt.unors is most frequently 
~ct with, ~u~ the wastrn~ of rnus~ular tissue, whwh attends such pressure, 
1s usually 11m1tcd to one side. It IS stated that paralysis of the tensor nrns
cles of the vocal cords indicates changes in the spinal nerve. '11his condi
tion is not, as is frequently stated, that of functional disturbance. Thero 
may be organic lesions present, such as follow contusion or laceration of 
nerve tissue. Atrophy of the spinal accessory nerves, consecutive to com
pression in their passage through the foramen 1acerum postcrius, has occa
sionally been met with. 

Etiology.- Thc etiology and morbid anatomy of laryngeal paralysis cannot 
be separated. A common genernl cause of laryngeal paralysis is some local 
change in the mucous tissues of the larynx. \\'omen rather than men are 
subject to it. Pressure on, or traction of, the pncumogastric er recurrent 
laryngeal nerres, by tumors, enlarged glands, and thoracic aneurisms, is a 
frequent cause of laryngeal paralysis. Diphtheria, typhus and malariaJ 
fevers and other acute blood diseases are occasionally followed by laryngeal 
paralysis; under these circumstances the paralysis is' undoubtedly due lo 
the direct effects of the specinl poison of the disease upon the nerve centres. 
'fbe action of certain mclallic poisons, such as lead, arsenic, mercury, etc., 
upon the larynx, after months or years of exposure to their poisonous in
fluence, may cause it. Central diseases in the brain or upper portion or the 
spinal cord are sometimes its cause. Whenever there is bilateral paralysis 
of the ahductors its cause may be found in some more or less defined lesion 
of the bruin. Paralysis of the laryngeal mmcles may occur as a late m:mi
festation o.f constitutional syphilis. In rare instances laryngeal paralysis 
ma.y be due to atropl1y and degeneration of the laryngeal muscles, and comes 
on without any assignahle cause. Temporary laryngeal paralysis, occurring 
in connection with hysterical manifestations, has no cause save the erratic 
oue of hysteria, appearing and disappearing without any apparent cause. 
:Mechanical violence not infrequently causes paralysis of the tensors of the 
larynx, as when a blow is struck, or there is a fall on some projection ; it 
also may occur as a sequoia of too loud, too frequent, and too prolonged 
exercise or the voice in public speaking. 

Symptoms.-The phenomena which attend the different forms of laryn
geal paralysis are for the most part local in character. In paralysis of tho 
muscles supplied by the recurrent laryngeal nerve, Lhe patient is Yoiceless 
and unable to cough. When this form of paralysis is of hysterical origin, 
the voice comes and goes most capriciously-now it is no1:mal, and in a 
short time the patient may become completely aphonic without any ap
parent cause. A laryngoscopic examination or the larynx will show that clur
mg attempted phonation the vocnl cords remain apart, midway between ex
treme abduction and adduction : they ma.y be perfectly motionless. In 
unilateral recurrent laryngeal paralysis, the voice may be but slightly im
paired. In rare instances, it will be unchanged dunng ordinary conversa-
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tion, and will onJy be impaired when an endea''OI" is made to sound the 
higher notes in singing, orafter some extraorJinary, continued effort of the 
vocal organs. rrbe sound produced during coughing, sneezing, and laugh
ing is usually much changed and weakened. 'l'he laryugoscope shows 
that one vocal band does not act when the patient attempts to speak or 
cough. As has already been stated, this form of paralysis is due to some 
cause acting directly on the nerve of the affected side. 

Bilateral paralysis of the abductors is often accompanied by decided 
hoarseness and huskiness of the voice, rarely by entire loss of the voice; 
articnJate speech is often almost normal, and then suddenly, as though the 
current of n.ir were interrupted, the patient is unable to make himself 
understood, so feeble, so utterly lost, has his phonetic power become. The 
prominent symptom of this fo1·m of paralysis is dyspncea, with noisy, slrid
ulous inspiration, which is always more or less marked, but becomes greatly 
aggravated after violent exertion, or on deep inspiration. A laryngoscopic 
cxaminatio~ shows both vocal bands in juxtaposition, near the median line, 
and they do not separate when a full inspiration is made ; on the con
trary, a forced inspiration makes them approach even to touching, while a 

/ forced expiration separates them a 
Q. little. In unilateral abductor par· 

/ ~""""il9!lll!lll........_.A / alysis, the voice is shrill and dis-
cordant, and dyspncea is present 
only after physical exertion. Dur
ing inspiration the paralyzed band 
does not mo,·e, but its edge is con
cave. It frequently remains station
ary, near tl1e median line, but usual
ly it remains in the ·median line 
on account of the unopposed con
traction of the abductors. 'l'he 1 

"l;;::r~ij1,¥ih[[{!!:E1Ji1:;,5~i:,7(iJ£1~~E;l~~;~,: band seems shorter than normal I 
b ~ and usually is congested, especial!): 

. . . . . . after attacks of dyspncea. Gen-
c~a lly there rs no cliihcnlty In deglut1tion in any form of laryngeal paraly· 1 

sis. In those where the bands do not approximate sufficiently to guard 
the ~11tran~e to ~he lar?'nx, there may be slight clys1mrua. 

D1.fferent1al D1ag~os1s.-Laryngcal paralysis is easily recognized when a 
cnreful .lar~~g~scoi:1cul ~xau~ination of the larynx is made. 'J.1he character I 

~f the 1csp1.iat10n m p;.u~ly.s1s of the abductors, and of that in paralysis of 
.1dd.u ctors, is usually sufl1c1~ntly marked to distinguish the one from the I 
other .. Jn addu~tor paralysis the respiration is nlwa.ys performed with eaSCj 
while, rn paralj:s1s of the abductors, clyspncea and stridu1ous breathing are 

:~;~~!~ ri::s1~~~~i1r:t~o~r~:t1~:r~all~ss degree. In other forms of laryngeal par· 

Prognosis.~ln th_o~e caS:rs where paralysis of the ,rocnl bands depends 
upon a mol'b1d cond.1tJon of the nerve centres, or is due to compression of 
the nerves by aneunsms or new formations, the prognosis is always grave. 
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Un the other hand, il is favorable when it is due to lunclional causes, or 
origin;itcs in catarrha.1 inflammation of the mucous lining of the Yoca] or
gans. When there is paralysis of the adductors, usually the prognosis ii'\ 
favorabl e ; while wjth paralysis of the abductors the patient is always in 
great danger. 

Treatment.-Tn recurrent laryngeal paralysis, where any method of treat
ment can be of service, the surest and best is the application of the electric 
current, galvanic or Faradic, one pole being placed over the thyroid or 
cricoid cartilage, and the other in cC1ntact with the meal cords. These 
applications must be employed at regular intervals, and only for a. short 
period a.t any time. As adjuvnnts, stimulating inhalations may be employed , 
such as ammonia, creosote, etc., and local applications of iron, nitrate of 
silrer, ct.c. Whenever the abductor muscles have lost power, it becomes 
a question whether tracheotomy or intubation shall or shall not bo per
formed; if th e dyspnum becomes so intense as to be a source of immed iate 
danger to the patient, tracheotomy or intubation should be pcriormeU 
without delay, !or it affords the only chance of prolonging life. Rest of 
the roice is an all- important element of treatment, where there is deficient 
action of the muscles; and, in obst in ate cases, electr irity, with the induced 
or galvanic cu rrent, may be used with advantage to the patient. fo all 
forms of laryngeal paralysis, general treatment is indicated. 

SPAS~IODIC AFFECTIONS OF THE LARYNX. 

The only spasmod ic affection of the larynx which I shall consider, is tlle 
common form known as spasm of the glottis, or laryngismus slrululus, 
which is occasioned by temporary spasm of the adductors of the larynx; 
this gives rise to temporary paroxysms of clyspnooa and stridulous breath
ing. 

Morbid Anatomy.-There arc ' 'arious opinions in regard to the patholog
ical nature of spasms of tho glottis. According to some, there exists an 
altered or abnormal condition of the nenc centres-especially is this the 
case in ch ildren; while other authorities recognize an excessive suscep
tibility or the glottic nerves to receive refl ex impressions. Wl1en an 
adult is affected, there is frequently some catarrh a.1 or other inflammatory 
condition of the mucous membrane of the larynx, which acts as an effi
cient cause of the spasm; in children, the m1;cous lining of the larynx 
is usually petfectly healthy. In adnlts, the brain is normal in appearance; 
in children, serous effusion is frequently found in the ventricles and on the 
ourface of the brain. Evidences or rickets are frequenlly appa.rent in the 
osseou!:l system of children subject to laryngismus. The condition of the 
pneumognstric nervo has been va riously reported by those who have writ
ten on this subject. Unquestionably, refleX irr itation in the larynx may 
arise from a great variety of causes. 

Etiology.--Thcrc can be lilt le rlon ht but that spasm of lhc glottis is 
nsually dne to a nerve impnlsr originating in some form o[ irritation and 
~onveyed l1y the laryngeal nerves. The seat of lhe irritation may be in the 
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brain, or nt a point in tho course of the ncrres, or peripheral .~rn~l rc~cx. 
Laryngeal spasm is mosl frequently met with in children, w.he11 rn<l1gebl1U11, 
teething, and impres.sion s o! extl·rnal cold arc usually ass1gnc<l as C:Jlll'(l:J; 

yet, in most cnscs of this class, crrc:bral irritation, du<:> to some other cause, 
nJrcady exists. Scrofo]ous aud cachectic chi ldren are sa~d to be c~pccia.lly 
subject to spasm of the glottis. In adn1ts, it is ob.:;crvcd 111 connect10n wilh 
hysterical manifestations, and is sometimes the result of press~ue on Uw 
nen·cs ; it also occurs in connection with irritation from foreign bodies. 
It has been met with ag n. sequela of whooping-cough. 

Symptoms.-In children, t he laryngeal spasm usually comes on at night, 
during sleep. The dyspnooa attending it is often intense, the respirations 
arc stridulous and crowing in character, and the child presents the appear
ance of deficient oxygenation of the blood. It is sometimes attended by 
gcncrn.1 convulsions, in which there is extreme contraction of the flcxor 
muscles of the extremities; strabismns and involuntary discharge of froccs 
and urine are sometimes present. The spasm usually subsides suddenly

1 
the 

'"ecovcry is complete, and is never accompanied or iollowed by fever. One of 
~he characteristics of this affection is the tendency to recurrence of the at
\acks. Death from suffocatiou during the paroxysm may occur, but it is cx
r.:ccdingly rare. In adults n. spasmodic affection of the larynx is either hys
terical in its nature or it depends upon in terrupted pressure along the cmme 
of the recurrent nerves. It gives rise to symptoms similar to those already 
described, except that the paroxysms arc less severe and arc more persistent. 

Differential Diagnosis. - The only disease liable to be mistaken for the 
one under consideration is croup, and its diagnosis has already been con
sidered nnder that head. 

Prognosis.-Thosc cases which depend upon reflex causes genera lly re
cover. The prognosis in crnry case will depend, however, upcn the vio
lence and frequency of the spasm, the age of the patient, <tnd, above all, 
upon the cause of the spasm; a spasm of the glottis dependi ng upon un
interrupted pressure o( an aneurism on the recurrent nerve, is not infrc. 
qncntly the immediate cause of den.th. 

Treatment.-If spasm of the glottis is due to reflex irritation, the cause 
of the irritation should be immediately removed. In children, dentition 
or an overloaded stomach is most frequently the source of the irritation 
In prolonged attacks, inhalation of ether or chloroform may be tried, or a 
hot ha.th, or an emetic may be promptly admini stered. During the inter
val between the paroxysms careful attention must be paid to the diet and 
general hy~iene of the patient. If the spasms aro severe and prolonged, 
~n~ the p~tie~1t seems to be sinking, the trachea must be opened and arti
tic1al resp1.rabon resorted to. Wh en laryngismus occurs in the adult, those 
~neans. which ham been proved beneficial for ch ildren may be employed for 
its reltcf. Whc~ laryngeal spasm occurs as an hysterical phenomenon, it 
?'ust be t_rcatcd m t_he sa~nc manner as any other hysterical symptom. If 
it.occurs m connection wit h pressure upon any portion of the pneumogas
tr1c nerve, one must be prepared at an,y moment to perform tracheotomy 
for temporary relief. 
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TUMORS OF TJTE LARYNX. 

Laryngeal growths may be divided into two classes, bcn(qn and tnalig· 
1tant. 

Morbid Anatomy.-! shall only briefly consider the morbid anatomy of 
those laryngea1 growths with which one should become fam iliar on account of 
their frequency; other forms arc more especially interesting on account of 
their rarity. .Morbid growths, as they occur in the larynx, may have a broad 
base which attaches itself to the interior lining membrane of the larynx, 
or they may hang, as it were, into the interior of the larynx, from a. narrow 
neck or pedicle. They may vary in size, shape, consistency, and number. 
They may fi ll up the caYity of the larynx so as to impair respiration, or 
t!.ey may be of such small size as to pass unnoticed. Three-fifths of all 
the benign growths which occur in the larynx arc papillomata; whero 
tkse growths arc congenital, the proportion is even greater. These tumors 

Moltiplc P11pilloma or the right Vocal Chord as seen with The Trachea laid 01icn, ~ho11:in~ the same thcLaryngo~copc. 'J'umoraa scenrn Fig. 8. 

grow rapidly; sometimes they attain a considerable size in the space of a 
few months. For the most part, their structure is similar to that of tho 
normal papillre. Their basic substance is formed of connecth·e-tissu~, 
which receives into its interior, vessels and nerves, while the surfaco is 
covered with a laver of epithelium. 'rhey have decidedly a. villons appear
ance; some of ti10sc growths contain spaces filled with colloid matter; 
after removal, they nre quite likely to recur. Relations have been traced 
between benign papil1ary growths and warty cancers. Some cases nro 
related where papillomata have become softened, fatty and cheesy, and 
have been removed by coughing. 

5 
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Fihromala arc of less Irec1uent occurrence than lm11illomata; they grow 
]ess rapidly, and are never congenital. These growths .arc. composc~I of 
white fibres, diYerging from, un<l interlacing one another 111 different d1rcc· 
tions; after removal they do not return. They arc generally smooth, 
rounded, imduncula.tcd and vaseular. . 

Fibro-ccllular growths arc composed of fibro-ccllular tJSsuc. They usually 
contain a serous fluid, arc of slow growth, single, nnd after removal show 
no disposition to return. . 

Cystic tumors are due to enlargement of t~e glands .m the mucou8 mo.m. 
brane. They contain a white, sebaceous-like matcri.al, and have lluck 
walls. This variety of tumor is Jess frequently met with than any of the 
other varieties. 

Glandular growths take their origin in ~he lnryn.x, whe~·e the gln.nds and 
follicles are most abundant. '~L1hey sometunes attarn considerable size. 

Garcinomalous growths in the larynx are of two varieties, epithelial and 
meclnllary. The epithelial is the more frequent. The rnedullary is not so 
liable to ulcerate' as is the epithelial, but produces more displacement. 
Sometimes profuse hemorrhage occurs in connection with epithelial cancer 
of the larynx. 

Etiology of Laryngeal Growths.-The most frequent cause of laryngeal 
growths is unquestionably chronic or frequently recurring laryngilis. In 
some cases a more or less conslant irri tatiou of tlic vocal organs seems lo 
gh•e rise to their development, such as is met with among teachcr.51 singers 
and public speakers. Around the ulcerations of syphi lis and of laryngeal 
phthisis these growths are found. rrhose whose cal ling subjects them con
stantly to the inhalation of irritating vapors or dust, arc especially liable 
to them. Non-malignant tnmors of the larynx nre always associated in 
their origin with local hypcrmmia. In malignant growths, in addition to 
the local changes, there arc constitutional influences in operntion which 
impart to them a specific character. They are sometimes congenital. 

Symptoms.-The symptoms which attencl laryngeal growths arc for the 
most part local in character, and these local Sjr mploms will necessarily rary 
with the size, situation, aml nature of these morbid growths, as well as with 
the size of the larynx. The development of these tumors is rarely accorn· 
panicd by pain, but sometimes there is a sense of uneasiness as though a 
foreign mass were in the larynx. Respiration may be more or less interfered 
with, ancl there may be severe dyspncea; but usua1lyit is present only after 
violent physical exertion, running, jumping, going up a long flight of 
stairs, etc. The breathing is sometimes stridulous in character, and frc· 
qucnt suffocatirn attacks due to spasm may come on. When the growth is 
above the glottis, a.II the dilllcnlty in breathing is on inspiration; the ex· 
piratiou is qt~ite Ire~. The :oicc is always more or less changed; it is not 
o.nly a!te.rcd m quality and lrn.ble to sudden changes in intensity, but somc
tuncs 1t 1s completely lost. Cough is present in many cases; it is usually 
due to ac~ompanying laryngitis; not infrequently it is voluntarily excited 
b.y the dome on the part of the patient lo get rid of the laryngeal obstruc
tion. In the expectoration, which is usually increased by coughing, frag· 
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men ts of the growth arc sometimes found; as a rule there is nolhin,.,. which 
can be considcrc<l. as distinctive about it. Dysphagin. is present in nthe ad
yauccd stages of many laryt~gcal growths, especially when they arc malig
nant. rl'he mo~t posit~vc ~v1dcnccs of laryngeal growths are furnished by 
the Iaryngoscop1c cxammat1ons. lly moderately expert laryngoscopic exam
inations tho seat, size, and, in some cases, the na.turc of the laryngeal 
growths will be readily determined. 

Differential Diagnosis.-Thc interference with the functions of the larynx 
will direct attention to this organ, ancl if the laryngoscope is used the cx
jsteuce of these growths will rarely be overlooked; when seen it wil1 hardly 
be possible to confound them with any other disease. '11he study of the 
histories of such cases as arc recorded in laryngoscopic manuals will be of 
great assistance in making a differential diagnosis. 

Prognosis.-If the growlh be pcdunculated, of moderate size, and single, 
with ordinary condition of tolerance, the voice can, in many instances, be 
entirely restored. If the contrary condition exists, relief may be looked 
for, but never complete restoration of the Yoicc. As to length of life, 
other things being equal, the prognosis is more farorable in adults than in 
children, for the reason that cvnlsion of the growth by the intra-laryngeal 
methods is more readily and certainly accomplished in the former than 
in the latter. Whenc\•er these growths are cancerous iu nature they ter
minate fatally. 

Treatment.-lf a laryngeal growth is small, and docs not interfere with 
the roiee or respiration, the rule is to let it alone; if, on the other hand, it 
is of consiclernble size, and is increasing rapid!,)', endangering life, operative 
measures, either intra- or extra-laryngeal, must be rcsortccl to. These more 
properly !all within the province of the specialist than of the general prac
titioner. Whenever there is great obstruction to respiration, and suffoca
tion seems imminent, tracheotomy should be immediately performed, a!lcr 
which the intra-laryngeal mclhods of procedure rnn.y be resorted lo. In 
malignant laryngeal growths, all remedial measures arc only palliative:'. 

Ossification and calcm·eous infiltration of tlw cartilages of the larynx 
are met with in those cases where there has been chronic and frequently 
recurring laryngitis; not infrequently the calcareous condition of the carti
lage, which is sometimes present in connection with chonclritis or perichon· 
dritis,is preceded by its ossification. 

BRONCillTIS. 

Bronchitis is cssentiallv an inflammation of the mucous membrane of the 
Jarynx, trachea, and bro~chial tubes, which may vary in e.rlelll, intensity, 
duration, and in the nature of its pathological products. Thus it may be 
limited to the larynx, trachea, and larger bronchi, or it may extend in~o 
the capillary tubes; it may be mild or severe in character, run a r:~pul 
course, or be indefinitely protracted. It may also be produced by a yanct! 
of causes, some external, some internal, some accidental, and others consti-
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tutional. It may be primary or secondary,-primary, when the result of 
exposure, or produced by the inhalation of irritating gases; secondary, 
when it arises from constitutional vice, or from previously existing disease, 
Again, it may occur as a complication during the course of other diseases, 
such as acute blood disease, pulmonary phthisis, pulmonary ern11hyscmai 
and cardiac disease. It affects all ages and either sex. One attack 1imdi• 
poses to a second. Bronchitis, clinically and pathologically, may be di
vided into the following 1·arieties:-(l) "Jculo Bronchitis; (2) Chrouir 
Bronchitis; (3) Fibrinous Bronchitis; (~) Bronchicctasis. 

ACUTE BRO:'IClllTIS. 

This form of bronchial inflammation occurs at all ages. In childhood 
ancl old age it most frequently involves the smaller bronchi; in adult 
Ji!e il involves the larger bronchi. It may be mild or screrc in type . 

.Morbid Anatomy.-Thc morbid anatomy of this rnricty of brouchili::; do-!.s 

Transverse Scctiol! of a Porlion or u Mcdinm-Sh:cd Bronchi:il Tube In Acute Catarrbul Broncbltla. 

not differ essentially, wl1ether it 11as its seat in the large or small bronchial 
tubes. In either case it rarely originates in tl1c tubes themselves but is the 
continuation oi a similar process affecting the nasal, pharyngeal and laryngeal 
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mucous membrane, or is the extemion to tllC smaller tubes of an inflammation 
commencing in the alveoli. As a rule, the simple variety docs not a<lrnnce 
beyond the larger bronchi. In some cases the mucous membrane is swollen 
and reddened, either uniformly 01· in i1oints or patches. Its surface may 
be ronghcnCll by the presence of eulargcd papil1re or grauulaLions. It is usu
ally softer and moister than na.tuml-occasionally ecchymoses are obsenetl 
in it. The natural longitudinal rugai of the I!lembrane arc effaced. giving 
a smooth appearance to the reddened surface. The bronchi at fir5t contain 
a clear transparent mucus, which, as the disease adrn.nccs, becomes opaque, 
whitish, yellowish, or greenish. Thecha.ngo in the color of the secretion is 
owing to pus-cells contained in the fluid; at the onset there arc but few 
present. The presence of clcsquamatcd epithelium in the tubes after death 
is for the most part owing to the separation of the cells from the membrane 
between the time of death and the making of the autopsy. In a small pro
portion of cases, the only evidence of bronchitis which is found at the post
mortem is the presence of mucus or muco-pns in the lubes. Sometimes 
the tubes are more rigicl than normal. ~l1hesc changes exist whether the 
larger or smaller tubes are iin-ohed. Generally, the tubes on both sides are 
equally affected. In the weak, the very young and the vcry old. or when 
there is some condition which prevents or enfeebles the cough, the mucus 
or muco-pus sometimes gravit:ttcs irom the larger into the smalJer tubes, 
and gives rise to yellow spots near the surface of tho lung; Lhis is especially 
liable lo occur in young. feeble children. 

'l'here may be complications with acute bronchitis. The swollen mu
cous mcrnbranr, or the accumulation of mucus or muco-pns may produce 
a temporary air distention of the ahroli-a condition frequently met with 
at autopsies, and sometimes mistaken for Ye!-iicul:u emphysema. Fu1ly 
developed emphysema, as well as aleJcctusis, may occur as the result o! 
these bronchial obstructions. Atclcctasis is specially liable to occur in 
young children. In these patches of colbpsecl lung, or as the result of 
the extension o( inflammation from the bronchi to the ah·coli 1 Jobul::tr 
pneumonia is not infrequently clcvcloped as a. complication . This is rare 
in the acute bronchitis of the adult, but frequent in children . Pulmonf!.ry 
congestion and cedema are not i11rrequc11t complications of general capil· 
lary bronchitis. Temporary bronchial dilatation often occurs in children, 
when the cfo:ca~e affects the smaller tubes, and lasts more than a week. 

Etiology.-'rhe most marked predisposing causes of acute bronchial ca
tarrh are it1fn.ncy and old age, indulgence in cnerrnling lw.bits, or debiliLy 
from any cause, constitutional diseases, chronic pulmonill"y affections, the 
breathing of impure air in badly ventilated apartment~, and sudden chang~s 
in temperature. It is comparatively rare in continuously hot or cold cli
mates. In our climate it prevails most in the spring and fall. The discasr, 
when primary, is citlier clue to some sn<lden atmospheric change, to some 
morbific agent in the atmosphere, or to the action of cold on the surface of 
the body when imperfectly protected, causing a chilling of the surface. It 
occurs secondarily in connection with blood-poisoning, as in measles, iy-
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phoid and tn1hus fevers, gout, rheumatism, etc. In the course of other 
pulmonary affections, and in chronic cardiac diseases, it is of quite frequent 
occurrence. It may be produced traumolicolly by the inhalation of irritat
ing gases, particles of dust, etc. , which act directl! upon . the mucous 
membrane. Those who liYe in lhe open air arc Jess liable to it than tho&! 
Jiving in-doors. At times bronchitis prevails epidemically, ~ss?ciatecl with 
influenza and due to the action of some unknown atmosphenc mtluence. 

Symptoms.-A common "cold" may be regarded as a bronchitis of the 
larger tubes. This simple form of bronchial catarrh does not extend below 
the second division of the bronchi, but expends itself on the larynx, trachc::i, 
and large bronchi. Its invasion is commonly marked by coryza, lachrsma
tion, sore throat and slight hoarseness, with chilliness scarcely amounting 
to rigor. 'fhe occurrence of the coryza, with an uneasy sensation in the 
frontal sin uses, gradually passing from the nasal passages to the larynx and 
trachea, is diagnostic o[ its primary character. The pulse is slightly in
creased in force and frequency, there is aching in the back and limbs, but the 
general febrile symptoms arc usually mild; in very young and weakly chiJ. 
dren convulsions ma.y occur. As the bronchial inflammation becomes fully 
established, more or less pain and discomfort arc felt behind the sternum i 
there is a sense of tickling, rawness and soreness at the upper portion of the 
chest, which a.mounts to actual pain on coughing; the respirations are 
somewhat increased in frequency, and there is a se11sation of constriction 
with oppressed breathing which may be somewlrnt laborious, but there is 
no evident dyspnooa. The cough, au essential feature of the disease, at 
first is dry and hacking, someti mes incessant, especially on lying down, and 
on waking after a long sleep; it may be paroxysmal in character. After 
one or two days the cough becomes loose, and is attended with an expcc. 

toration of frothy mucus, of a Jel4 

lowish color and a saline taste; 
gradually this becomes muco-puru-

• 't:!:-L lent and even ~urulent. As soon as 
~ t110 cxpcctorat10n becomes free the 

·""{!' patient is relieved. The disease 
~· lasts from four or five days to two 

or three weeks, ancl ends in complete 
recovery or in cbronic bronchitis. 

ao';,',~.~ 9 Physical Signs.-In slight attacks 
,. -~~ .. ,,. .. ~ ~~~ of acute bronehial catarrh or the 

\'-..~ larger tubes, there may be no physi· 
'A~"'YI cal signs lo indicate its existence. 

Abk_~~~ Th~ severer forms are attended bJ 
Fio. rn. easi ly recognized physical signs. 

DlagramlllustratingthePhyslcalSignPofBronchitia. As a rule, inspection and palpation 
. give negative results. rrhe JJercus· 

sion sounds are normal, unless there is a very consiclemble accumulation of 
mucus iu the bronchial tubes; in such cases, the normal resoua.ncc is dimin4 

1shccl posteriorly in the infra-scapular region. On auscultation over the 
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affected t~1bes, the respiratory murmur is feeb.lc, temporarily suppressed, or 
sonorous m charac~cr. In the dry stage, sibilant and sonorous riles may 
be heard on both ~ides ?"er the ~v~1ole chest, more distinctly posteriorly. In 
the stage o! se~rehou with the s1b1l:1nt and sonorous ril.les, moist riles, large 
and small m size, are heard on both sides of the chest. These rtt.les are in
constant, coming and going, and changing their situation; after n. violent 
fit of coughing, they may entirely disappear for a time. When they are 
abundant and very loud, they often altogether mask the respiratory mur
mur. VVheu the secretion is watery, they have a "rattling" sound. In 
some cases, secretion takes place so rapjdJy thn.t moist r:lles are heard from 
the first. V ocn.l resonance in branch i tis is normal. 

Differential Diagnosis.-It is hardly possible to confound bronchitis of the 
large tubes with any other pulmonary affection. The absence of fancina.
ting pains in either side, the bronchial character of the cough and expec· 
tora.tion, the coryza and hoarseness which precede the attack, a.re usually 
sufficient to distinguish it from pneumonia and pleurisy; besides, it.s 
physical signs, if properly appreciated, render the diagnosis easy and 
positive in all cases. The ea.rly stage of whooping-cough may lie con
founded with it, until the characteristic cough is heard. 

Prognosis.-'l'his form of bronchitis, unless it occurs in the very young, 
or very old and feeble, never directly destroys life. It usually terminates 
by resolution in from three to !our days to two or three weeks; some
times it becomes chronic: in such cases the inflammation is likely to 
extend into some of the smaller lubes, giving rise to circumscribed capillary 
broncllitis. 

Treatment.-Iu the majority of cases, this form of bronchitis is easily 
managed. In mild attacks the patient is not sufficiently ill to consult a 
physician; it is simply regarded as a severe cold. At the onset. whi le the 
coryza is present, it may generally be arrested by a. Dornr's or Tully's pow
der and a. warm bath at night, followed in the morning by a brisk saline 
parg<>-iu the case of children by a full dose of castor oil. The patient 
should remain in a. warm, moist, equable temperature for a day or two. 
gr. xx. of quinine or of salicylic acid acts oftentimes as an abortive in 
adults. If this plan has not been resorted to, or has not proved successful, 
then moderate but continued action of the skin and kidneys should be in
duced by the administra.tion of mild dia.phoretics and diuretics, the patient 
remaining in a warm, e''en temperature. I n t he early stage of the disease, 
especially in the case of children, great beneflt is often derived from steam 
inhalat ions. Counter-irritation, by means of cups and mustard sinapisms, 
to the upper part of the chest, is of great sen'ice in its late as well as in its 
early stages. If the disease shows a lendC'ncy to pass into the cJ~ronic 
stage, or to extend into the smaller tubes, from eight to ten grams of 
the sulphate of quinine shou ld be daily administered; in chilclren, cod
liYer oil with Jime-wa.ter should be given . A succession of smaB blisters 
applied to the posterior portion of the chest will be of service after the 
acute stage is past. When simple bronchitis occurs in L.hose .of a go?ty 
or rheumatic diathesis, colchicum must be given in connect10n with alkalies. 
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CHRONIC llRONCHITIS. 

This is a very common disease, and results from any cause which excites 
and keeps up a low grade of inilarnmation of tho bronchial mucous rnem
brrme. It is usually a disease of adult life. One of its chief cham.cteristks 
is its tendency to recurrence; the attacks increase in severity and duration 
at each return, until the illl1ividual is rarely free from it. Chronic bron
chitis may be primary or secondary. 

Morbid Anatomy.-As in acute Urouchitis, any portion of the bronchial 
and tracheal membrane may be the seat of the inflammatory action. Thus 
it may be limited to tlie large bronchi, or it may extend into tl1e capillary 
tubes. Usually, the inflamed membrane Las a slaty, reddish blue, or even 
a violet color. In tho more chronic cases, its tissue is frequently hyper
trnphied, its glands are enlarged and prominent, and their ducts so in
creased in size that their mouths are readily visible. 'The mucus secrete<l 
may be in transparent gelatinous masses and small in quantity, it may he 
muco -pllrulent, or a serous fluid may be exuded in great abundance. As 
a rather infrequent occurrence, the surface of the membrane presents an un
even appearance, due to the presence of little villosities covered by normal 
epithelium; occasionally follicular ulcerations are met with . 'fhese papil
lnry excrescences and ulcerations are usually arranged Iongitncl inally. In 
the early stage, tho other coats of the bronchial tu bes may be weak or 
yielding; Jater, an increase in connective tissue takes place, lencli11g to 
thickening and induration. 'fhe cartilages are sometimes normal, at other 
times hypertrophied, and at times calcified. In the posterior wall of tl1e 
trachea. and the Jarger bronchi, separation of the muscular fibres, and re
laxation of the bronchial wall occur, with a protrusion of the mucous mem
brane through fissures in its middle coat. 'l1hese diverticuli may iuvolrn 
a large or smaJl extent of the })Osterior broilChial wall. The submucous 
coat shows increase in connective tissue. In very old subjects the ultimate 
bronchi may be changed into calcified cylinders, each with a minuto canal 
running through it. 

In very chronic cases, where there has been n. puriform secretion for a 
long time, the bronchial mucous membrane not infrequently presenh 
slight, or no apparent alteration. The results of chronic bronchitis arc 
dilatation and sbenosis of lhc bronchial tubes, nn accumulation of secre
tion in a state of cheesy degeneration more or Jess obstructing their 
calibre, .irnlmonary emp~1yscma, and induration of lung tissue adjacent 
to tho rnflnmed bronchi. Ulcerations of the bronchial membrane rarely 
occur; if present they are slight ancl superficial, and for the most part 
are found in the bronchitis which accompanies phthisis. In old nge 
~ecp ulc~rs may be formed, a.ncl fistulous communications may be est.ab· 
hshed with the cesophagus, aorta, pleural c::ffity, large blood.vessels, pnl· 
mona:y parcnc~t~ma, or, very rarely, externally. In tertiary syphili~, 
clll'OlllC bronch1t1s may Uc accompani('d by gummy tumors of the mucous 
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membrane of lhc trncl1ca and primary bronchi, or lJy a fihrous in<lurnlion 
which leads to stcnosis. · 

Fetid Broncltilis.-An excessirely !elill odor of lhc breath and o( tho 
matter expectorated in the course of a chronic broncldt.is, may find no cx-
111nnatio11 aftC'r death, except dC'cornposiLion of tho aecnmulatecl bronchial 
secretion .. '!'.his decomposition usually takes place in Lrouchia1 <lilatation~; 
it may arise mdcpendcntly of :my bronchial dilatation. It is claimed lhat 
germs, nsnnlly atmospheric, enter, and, lodging in a c:nily, cause putres
cence. This decomposition of tho secretion may exert no spC'cial injurious 
influence, or it may girn rise to gangrene of the bronchial mucous mem
brane, aut.1 may thus inrohc the adjacent lung liss.uc, ca.using more or less 
c:xtcnsirn gangrene of the lung~. About the tubes the charnctcristic 
changes of JJeribroncltitis arc nearly always fonncl; Uwso changes arc be.st 
marked at the periphery of the Jung. The changes that tuke place in the 
rnrnll bronchi, in that form of bronchial catarrh which accompanies 
phthisis, will be considered under the head of phthisis. 

Etiology.-The most interesting part of tho 11istory of chronic cabtrrlrnl 
bronchitis is its etiology. When primary, it arises almost always from ex
ternal causes; such as exposure to col<l and wet, the inhalation of dnst or 
unwhole~omc air. It is unquestionably the exception for chronic bronchi
tis to be dcreloped irom exposure to what arc termed the ordinary ca.u:se£ 
of "taking cold," withont some special predisposition, such as long-conli n
necl mechanical irritation of the bronchial membrane, constitutional vice, 
or some pre,-ioui::ly existing organic disease. Acute bronchitis may fre
quently be tho result of some temporary exposure, but if it becomes chronir, 
there wiII almost invariably ho found to exist a prC'di:;posing cause. Bron
chial irritation may exist, pC'rhaps for years, as the result of some mechan
ical irritation (as in the case of stone-cutters, grain-hearers, etc.), and not 
particularly inconrenience the incli,·idual, until an acute c:1ta.rrh is devel
oped from exposure; this invariably becomes chronic, und sooner or later 
leads to the development of broncho-pneumoaia, aud n condition called 
knife-grinders' or stone-cu ttC'rs' ph th isis follows. 

Secondary chronic bronchitis, or that which nrises from i:ome previously 
existing acquired or congenital dyscrasia, is of more frrquC'nt occnrrencC'. 
An hereditary tendency to gout frC'quently manifC'sts ibelf in a form o! 
chronic bronchitis. Sometimes in the came indiridual attacks of bronchitis 
and gout alternate. In some instances the gouty dia.lhr.-;is only produces a 
strong predisposition to bronchitis, which requires !or i!s clcYelopment some 
external exciting cause much slighlcr than would Jiroducc the diseil$C in 
l1ealth; in other instuncC'.s, there is for n long time a. slight bronchial ca.
tarrb, which, as Jife adrnuccs, slowly merges into chronic. Not infre
quently chron ic bronchitis occurs in connection with p~oria~is and eczema, 
and these affections alternate one with the other; as one disappears tl1c other 
manife:-:ts itself; under such circumstances it seems e,·ident that these cli[
ferent affections are manifestations of the .same constitutio1rnl vice. Pul
monary emphyi::cma. is }Jroduccd in many instances by chronic bronchitis; 
sometimes, however, it occurs independently of it, and then it is a slrong 
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predisposing cause to the development of the latter. Disease. of the left 
side of the heart predisposes lo bronchitis, which is sub-acute m character 
and chronic in duration. Cl1l'onic bronchitis is rery o!ten associated with 
asthma. Chronic alcoholismus is one of its Crequent causes. 

Symptoms.-'rhe symptoms of this for!n of bronchitis_ var~ ~ith the con
stitutional and local causes under the mfluencc of which it is developrd. 
There arc, however, certain prominent clrnracterist.ics common to all varic-
ties, the most constant o[ which are cough and expect.oration. The pecu
liarity of the cough, and the quantity and quality of the matter expectorated, 
determine to a great extent the character and severity of the bronchitis. 
In some cases the cough is slight, the expectoration moderate in quantity, 
and muco-pu1·ulcnt in character; this occurs in the mildest variety-a 
variety which comes on in the winter and disappe:~rs, or is mitigated, in 
summer. After a time it becomes permanent, an<l is liable to exacerbations 
in cold, damp weather. It is the simplest form of chronic bronchial 
catarrh. In another class or cases the cough is ,-ioleut and more constant, 
severest in the morning-the expectoration is cilher tenacious and scanty, 
or thin, semi-transparent and abundant; it is sometimes streaked with 
blood, and frequently is difficult to expectorate. So severe is the cough that 
vomiting is very commonly induced, i;he contents of the stomacb and 
bronchi being simultaneously expelled . 1'he nrn.tter expectorated varies i11 
color from an ashy-yellow to a deep green; it- is slightly aerated, and not 
infrequeutly sinks in water. Its odor varies: sometimes it is sweet and 
nauseous ; at other times it has a fetor similar to that of gangrene of the 
lungs. rrbe microscope shows it i.o be composed of granular matter, broken 
down epithelial and pus-cells, and sometimes blood-globules and small fila
ments o! bronchial tis;;ue. Some cases of th is form of bronchitis :u-c at
tended by loss o[ flesh, fever, and night sweats. It occurs most frequently 
in strumons, broken-down subjects, especially those g iven to alcoholic 
excess. More or less extensive bronchial dilatations arc usually present in 
this variety oI bronchitis. 

Again, there is a class of cases in which lhe cough is exceedingly 
trnublcsome and parOXj'Srnal in character-the expectoration is scanty, 
consisting oI small, rounded, semi-transparent masses of tough mucus. 
rrhis variety is met with almost exclusively in connection with pul· 
monary emphysema, gout, spasmodic asthma an<l irritant inhalations, 
and has received the name of "dry cat:1rrh." 'l'hrrc is also a variety 
of chronic bronchitis, not infrequently met with in old people, especially 
in con~oction with heart disease, in which the cough is paroxysmal

1 
and 

often v10lcnt, and the paroxysms ru·e attended by tt peculiar flux from the 
bronchi. The e~pc~toration orten amounts to four or five pints in twcnly
four ho~rs, and is e~ther wat~ry and transparent, or gelatinous and ropy, 
resembli~1g an emulsion of white-of-egg and waler. 'The patient often finds 
great relief after a paroxysm o[ coughing and expectoration. In some ca~es 
this vari~ty of bronchitis is accompanied by loss of strength and flesh ; it 
has rec_e~ved the name bronchorrhcea. In some cases of simple chronic 
bronclut1s the sputa are moulded in the form of the smaller tubes. JJ!ood 



CHRONIC BRONCHITIS. 75 

in the sputa indicates superficial ulceration. A brownish fluid expectora
tion is sometimes present; and in this arc fatty granules and crystals of 
cholesteriu and margarin. In all these val'ictics there is dyspnrea and 
labored respiration-the respiration is much moro accelerated in other 
chronic pulmonary affections than in bronchitis, but it is never so labored. 
r1

1he pulse in a purely chronic bronchitis does not exceed the normal fre
quency, and on this account it may readily be distinguished from pneu
monia n.nd phthisis; besides, inchron10 bronchitis the temperature is rarely 
much aborn the normal, excepting in those cases which arc accompanied by 
a fetid expectoration. A little uneasiness or soreness is often felt behind 
the sternum, which is increased by violent coughing; but pain in the side 
is rarely present. Individuals with any form of chronic bronchitis arc un
able to SL1stain prolonged physica.l exertion without great exhaustion, and 
they arc markedly nffectecl by atmospheric changes. 

Physical Signs.-These are very nearly the same as in acute bronchitis. 
Inspection shows labored respiration with diminished expansion on inspi

ration. The chest may appear more conrnx than normal. 
Palpation.-Vocal fremitus rnrics: if the bronchial walls of the larger 

tubes arc thickened, it is exaggerated ; if the tubes are obstructed, or much 
dilated, it is diminished or absent. In the simple forms of chronic bran· 
chitis the vocal fremitus is normal. 

The percu..~sion sound rarely differs from that in health : if the nceumu. 
lation a[ a thick secretion gircs rise to obstrnction in some of the bronchi, 
then localized temporary clulncss on percussion is the result. 

On auscultation, the vesicular murmur is more 01· less deficient o"er the 
whole chest, and the respira.tory sound is coarse, loud, and harsh, with 
prolonged c11lirn.tion. After free expectoration, it ·will often be audible at 
points where it had been inaudible a. moment before; it is accompanied, 
and sometimes entirely masked, by r;lles of every vnricty, but chiefly sono
rous and sibilant. Large and small mucous r(tles arc present in those cases. 
in which there is abundant liquid secretion. 'l'hcsc nlles are constantly 
varying in size and character-at times they may be altogether absent; 
tl10y are altered in character and position by coughing and by full inspira
tion. Vocal resonance may be normal, diminished, or slightly exnggeratcd. 
Large and persistent gurgles in the lower portion of tl10 lung suggest the 
existence of bronchieetasis. 

Differential Diagnosis.- 'rhe diagnosis of chronic bronchitis is rarely at. 
tended with difficulty, except in connection with pnlmonnry phthisis. It 
may be distingu ished from pleu1·itic effusions, not only by the cough and 
expectoration which attend it, but by the continuance of vocal fremitns, 
and the existence of resonance on percussion. From pnewnonic con sol ida
tion, by the absence of bronchial breathing, of rusty expectoration, 
accelerated breathing, and high pt1lse-rate and temperature. In those 
cases of chronic bronchitis in which the general health suffers, ema
ciation takes place snd bronchial diJa.tation occurs. The bronchith.1 
sometimes so closely simulates plitMsis in its rational and physical signs, 
that the differential diagnosis is oxcccclingly difficult; the points of 
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difference will be more fully considered under the head of pulmonary 
phthisis. 

Prognosis.-This disease rarely, iI ever, directly destroys life ; but when 
it occurs in the old a11d feeble, it is always attended with danger, on ac·· 
count of the frequent occun1.mce of acute attacks involring the small bron. 
chi. Any pulmonary affection associated with chronic bronchitis renders 
the condition of the p~tticnt more serious, on accou nt of the liability to 
bronchial obstruction from the accumulation of the secretion in the bron
chial tubes. It is very apt lo lead to the development of pulmonary em
physema, pulmonary collapse, dilated bronchi, and fibrous phthisis. It is 
rarely recovered from when it occurs in those past middle life. Hepatic 
congestion, abdominal dropsy, and general anasarca are frequent attend
ants of chronic bronchitis. Sercnty-five per cent. of such cases are compli
cated by the presence of small, granular kidney. 

Treatment.-The one important fact to be borne in mind in the treat
ment of this affect ion is, that it rarely occurs as a primary disease, but is 
due to some constitutional disorder. The patient must be removed from 
every possible source of bronchial irritation, ancl be protected from expos
ure to sudden changes of temperature; flannels should be worn next the 
skin, and if a suitable climate cannot be obtained, the patient must keep 
in-doors during bad weather, in well-ventilated apartments, tl1e tempera· 
ture of which should range from 65° to 70° F. Night air and cold 
winds must be avoided. The region best adapted to patients affected with 
any of the forms of bronchitis, is one with a. moderately warm, dry atmos
phere, protected from cold winds, and of moderately high altitude. Tn cases 
that arc attended by emaciation, a long sea-voyage is often of the greatesi 
benefit. The diet at all times should be most nutritious. As regards the 
1~se of stimulants, no definite statement can be made, but, as a rule, mod
erate stimulation is or service. 

In no disease is a careful study of each individual case more important. 
The immediate and remote Calise of the affection must, if possible, be 
determined. If the bronchitis is the result of an irritant inhalaLion, 
removal from exposure to this is of the greatest importance. If cardiac 
disease exist, which keeps np tllC bronchial affection by inducing hypcr
remia. of the mucous membrane, the treatment should be directed to 
the cardiac affection, and, if possible, Lhc 11earl's action rcgula.te<l. If 
a gouty or rheumatic dia.thesis exist, Lhc use of eolchicum and alkalies 
is indicated. Steam inhalations of hyoscyamue, conium, or stra.monium 
are often of great service in gouty bronchitis. When i>ulmonary emphy
sema is associated with, or is the appru·ent cause of the bronchitis, the 
internal administration oi iodide of potassium will be followed by most 
marked relief. Dilute nitric acid, and the ethel'cal extract of the acetate 
of iron are bcn<:;ficial. In general amemin accompanying bronchitis, prepa
rations of iron arc indicated; in fact, in the majority of cases of chronic 
bronc11itis, n. general tonic plan of treatment is attended by the most 
marked benefit. Quinine, mineral acids, hitter vegetable infusions com· 
bined with iron, often prove of great service. Bronchial catarrh, alternat-
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Ing with chronic skin affections, yields most readily to preparations of 
arsenic and sulphate of zinc . 

. The treatment of th? immediate sympton.1s mnst depend upon the quan
tity of the expectoration, the degree of difficulty which attends its dis
cbargc, and the presence or absence of any spasmodic action of the 
bronchi_nl tube~. When the bronchial sec~·ctions arc cxcc::;sive in quantity, 
steam mhalatwns of tar, creosote, copa1ba, and naphlha arc often of 
great service in limiting their formation; the vapor of iodine, mnrintc 

·of ammonia, and the different balsams are also of service in accomplish· 
iug the same purpose. These remedies may be given jnternally at tho 
same time. When the power of expectoration is deficient, owing to the 
adhesive character of the expectoration, stimulating expectorants aro 
indicated, such ns scncgn, serpcntaria, camphor, tincture of bcnzoin, 
combined with such alkalies as carbonate of potash and soda. In those 
cases where the bronchial membrane is extremely irritable, the secretions 
scanty, and the cough attended by violent paroxysms, narcotics and scda· 
tives should be administered in full doses; opium, hydrocyanic acid, hy· 
oscyamus, belladonna, and conium arc the most trustworthy agents 0£ lhis 
class. Where there is much spasm of the bronchi, shown by the breath
ing and cough, a few drops 0£ ether or chloroform may be inhaled; when 
the tendency to the spasm is grea.t, the narcotics and scda,ti vcs already re
ferred to should be administered. Tincture of cannabis indica acts well 
in some of those cases. In a11 varieties of chronic bronchitis, localized 
counter-irritation O\'"er the scat of the most extensive bronchial changes 
may sometimes be employed with benefit, such as may be proclncecl by c!ry 
cups, sinapisms, blisters, croton-oil, and turpentine. It is never ncccss:1ry 
or desirable to abstract blood, either locally or generally. Occasionally, 
emetics may be employed with benefit, when the bronchial secretion accu
mulates in the larger tubes and cannot be expectorated. The close con
nection of chronic bronchitis wilh dilatation or the bronchi renders 
it necessary to consider briefly some of the prominent features of the 
latter. 

BHONCI!illCTASIS. 

Bronehiectasis, or dilatation of the bronchial tubes, is closely connected 
with chronic Oroncltitis. 1 

Morbid Anatomy.- It may be general or partial. When partial, it is 
called saccular or ampullar. The dilatation may he cylindrical, fusiform, 
or sacculatcd. When dilatations are connected together by tubes of 110r111al 
calibre, the condition is distinguished as the '' monilifonn" dilatation oI 
Crnveilhier. In bronchiectatic ca~ities, the i·2sult oI chronic bronchitis, 
the walls are hypertrophied, the mucous membrane is thickened, and may 
be covered over with small papillary outgrowths. rrhe snbmncous tissue 
is hypertrophied and loses to a great extent its elastic fibres, anti tho mu-

1 FiretdcscribcdbyLnt:nncc. 
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cons gh\nds are atrophied. The muscular fibres arc often ~issociated. 1 

Bronchicctasis is rarely met with independent of some stenos1s ; we oflcn 
find altcrnat.c stcnosis and dilatation. On the trncbcal side these bronchial 
dilatations usually communicate with a slightly cnlarg~d bronchial .t.u~c; 

but, on the periph eral side, the contmu1ty 
of the tube is almost or entirely lost by 
narrowing or actual obliteration. Cystic 

,_~ cavities may be found; these arc isolated 
~'Jj) bronchial dilatations, whoso supplying bron

C chus bas become permanently obstructed. 
Pus, muco-pus, crystals 0£ margarm, fibres 
of lung-tissue, and even chalky dibris 
have been found in these cavities. 'fho 
Jung tissue close to the bronchiectases is 
altered in various ways ; there may be fibroid 
indnration, emphysema, lobular pneumonia, 

Fin. i.. and atrophy. The contents of a bronchicc-

D""''""' '"'"!~'~~~,0~~.'.~~'. 0,. 1 ,,,,."0" ~~~~ri~~~,t)~~~;;.e,~eec~~ i;~~oce~~d ~/ u !~~r~~:~; 
'" ... ':' '"">:: .. ·: .. ... c::.-.:c·.·;;· •. ::: c·:.> may result; but neither gangrene nor abscess 

~;,;~;;~~f~;~~;,g;~~~,f;::~:'.~~y{.r ~~ct~:na~:!~h anbc~·oi~~:.~~~ dt\~·~;~~1~;:1g~s 0~~~ 
small bronchi, and the bronchi in the lower 

lobes, are the parts most often involved in bronchicctasis. 
Etiology.-Chronic bronchitis is the most frequent cause. Atelectasis, 

lobular collapse, fibroid induration, and old pJcuri t ic thickenings also 
cause it. Phthisical processes arc near1y always accompanied by more or 
loss bronchial di1atation. 

Symptoms.-Many of the symptoms are referred to under the head of 
"fetid bronchitis." An abundant, fetid, purulent, and often nummular 
cxpcctoralion, frequent and irnroxysmal cough, a very fetid breath, some 
cmacialion, occasional pro(nsc 11remoptysis, and not infrequently night 
sweats, associated wilh the symptoms of chronic bronchitis, arc thecl1aracter~ 
islics of bronchicctasis. The pulse is accelerated, and there is hectic fever 
during its advanced stage. 

Physical Signs.-Jnspection shows retraction, prolonged expiratory motion, 
with diminished expansion on the affected side, or of the whole of the chest 
if both sides are inYolvcd. 

Pa7pation.-There is increased vocal frem itus. 
Pcrcu.~sion elicits clnlness if the dilatation is fiJled, or if it is sur· 

rounded by conso1idatcd lung. There will be extra resonance if the dila.t.a· 
tion is empty and superficial, and there may be a. cracked-pot resonance ir 
the dilatation is very large, surrounded by fibrous tissuc,and near the surface. 

A uscullation.-The respiratory sounds may be harsh, blowing. bronchial, 
cavernous, or amphoric, according to the scat, size, and condition of tho 
dilatation. Large and small gurgles are often heard. 

dl~J~;e~!'.drcn tbc&e broncbicctases not infrequently disappear wl:lcn the broncbilis which caumed ,hel!l 
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I ts d(fferential diagno.~is wilt be considered in connection with phthisis. 
'rhis condition cannot be cured . It m:iy exist for many years without ma
terially impairing the general health. Death may be causecl by gangrene, 
abscess, exhaustion, or some complication. 

Treatment.-Its treatment is that of chronic catarrlrnl bronchitis (q. v) . 
It is benefited by the daily use of antiseptic sprays of creosote, carbolic 
acid, etc.; by a residence in a mocleratc1y high, warm and dry 1ocality; by 
f\ cnrefully regulated, nourishing diet, and a proper hygiene; and in most 
instances by tonics in addition to cod-liver oil. 

FIBRINOUS BRONCIDTIS. 

Under this head will be considered croupous, pseudo-membranous,'or 
plastic inflammation of the bronchial mucous membrane, as it occurs inde
pendently of laryngeal croup on the one hand, and of croupous pneumonia 
on the other, or c! that form of catarrhal bronchitis during the course of 
which a few membranous Oakes are expectorated. This disease may pursue 
either m1 acute or chronic course. Both forms are rare; the acute is the 
more infrequent. 

Morbid Anatomy.-It differs from catarrhal bronchitis iu the character or 
the exudation, as plastic materiaJ is poured out into the tubes in the form 
of casts, which are either solid or hollow, according as the small or large 
tubes are affected. In the chronic form, the membranous exudation occu rs 
over a circumscribed portion of the bronchial membrane ; in the acute, it 
is distributed over a greater portion of the bronchi. The membrane may 
be firmly adherent or loosely attached to the mucous surface. These casts 
are of a whitish color, sometimes dotted over with blood-spots. Microscop
ically, they consist of fibrillated fibrin, abundant graun1ar matter, oil
glohules, exudation corpusc1es, and fusiform oYoid cells. They always 
consist of concentric laminre. Acetic acid causes them to swell. In some 
cases no membrane exists; the bronchial membrane is pnle and congested. 

Etiology.-Thcre is no known special exciting or predisposing cause to this 
disease-it is supposed to be due to some diathctic state. It is most fre
quently met with in young adu lts, and occurs more frequently in males than 
in females, and in those of feeble, delicate constitutions, rather thau in those 
who are strong and healthy. It bas been seen associated with asthma and 
emphysema. The strumous and plith isical are marked ly predisposed to it. 

Symptoms.-'l'he acute form is usually preceded by calarrhal symptoms 
of short duration. It is attended by fcrnr, by dyspnroa (often severe), by 
a clry, hoarse, ringing cough (not as stridulous as in croup), and by a sense 
of constriction and oppression across the chest. After severe paroxysms of 
coughing, either fragments of membrane, or membra.nons casts or cylin
ders are expectorated, usually in small masses. The membranous expecto
ration, in rare instances, is wanting, and occasionally not even cough is 
present. 'fhere are no symptou1s of laryngeal obstruction. When the dis
ease progresses towanl a fatal termination, the dyspncea. ra.piclly increases 
in severity, and is finally superseded by those phenomena which precede 
death by asphyxia. 
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Tile chronic for1n is generally preceded by ca.tarrh~l bronchitis, which 

sometimes has lasted for a long time; sc,·crc hremoplys1s .~ay have preceded 

its dcv('lopmcut. Not infrequently, in pulmonary phth1s1s, where l~romop
tysis has occmrcd, casts of bronchial tubes arc expectorated, which :no 

nothinn- more than decolorizccl blood-clots. The history of the chronic 

form of plastic bronchitis is rarely a continuous ?nc, but is made up of in· 

terrals of health and paroxysms of disease ; dunng the latter, expectora

tion of membrane in fragments or casts occurs. 'Their remornl is often pre-
ceded by fits of se,cre coughing, and by paroxysms 

of dyspnoia of va1:iable intensity, lasting usually a 

few hours, sometimes a daj' or more; at other 

~ times, simple sneezing effects their removal. Gen-

'~. ~ orally, along w~lh the. membrane, th~re is catarrhal 

~ 
. ~ expectoration, m which small portions of mem-

brane may be hidden . In about one-third of the 

cases, hremoptysis (generally slight) has either pre

ceded or accompanied the membranous ex11cctora
tion. '.I.1hc membranous exudation, iC it comes from 
the Jargc bronchi, is in the form of casts; if from 
the sma\1, it is in lhc form of cylinders. Occasion
ally, there is mucus or blood in the interior oC the 

casts, while streaks of blood are often present on 

the exterior. The casts arc of variable thickuesa 

and length - usually two or three inches 1ong1 

laminated, ancl of a. whitish or grayish color. 

Microscopically, they arc composed of a structureless mass, more or 

less fibrous in cluracter, in which ce1ls are imbcddcd, more particularly 

pus cells. During the interval between the paroxysms, in nncompli

catcd plastic bronchitis, the general health is good ancl fever is not llfcsent. 

Physical Signs.-Thcse depend upon the obstruction produced by tho 

membrane, sometimes upon the vibration of a portion of it, and on coinci· 

dent catarrh. When the bronchial tubes arc obstructed, there is fccblcne 

or absence of the respiratory murmnr,-in. the chronic form, over a limited 

portion of the chest, in the acute, over a large extent. At ihc same time, 

the percussion note may be normal, extra resonant or dull; the latter ex· 

isting when collapse of the lung has taken place, disappearing, it ma.y be, 

immcc1iatcly after membranous expectoration, while the respiratory mur· 

mur regains its normal character, thus masking the exact seat of the dis

ease. Flapping nnd rubbing sounds have been described as a. result of vi

bration of tho membrane. Dry and moist r:'i.les arc also usually present, due 

either to the narrowing of the tubes, or to coincident bronchial catarrh. 

Differential Diagnosis.-This form of bronchitis may be mistaken. for ar11fr 

calarrlwl bro11rhitis, pneumonia, or pleurisy. The ·history of tho caf:e, the 
character of tho paroxysm, tl10 membranous expectoration, and the accom· 

pa.ny~ng phys~c~1l si~ns, will genC'rally enable one to make the diagnogis of 

pla.sh.c br~nch1ti~ i without the mcmbranoLLS expectoration, however, the dif· 

ercntml diagnos1s between acute croupous anU acute catarrhal broncbiti! 
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cannot be made. The abse11co o[ the symptoms which nRually attend pneu
monia and pleurisy serves to exclude them from the question of diagnosis. 

Prognosis.-With the acute form, mol'e than one-half die; with lhe 
chronic form, if death occurs, it is due to some complication; so that, in 
uncomplicated cases of chronic plastic bronchitis the prognosis as re
gards life is good; but the disease, having once occurred, is very apt to 
return. The duration of the disease varies. In the fatal cases, when the 
disease is acute, it lasts from three to ten days; in thosC' cal'lcs that l'Ccovcr, 
it lasts from ten to fourteen days. In the chronic !orm, the paroxysms 
usually last ten or tweh'e days, and recur, at longer or shorter intcrrnls, for 
months or years. Complete recovery is rare. Croupous bronchitis is very 
likely to lead to pneumonia and pulmonary phthisis. 

Treatment.-The acute form is to be treated tlie samo as croupous laryn· 
gitis. In the chronic form, during the pnroxysm, alkaline steam inhala
tions should be resorted to, with the hope of remo\ing the membrane as 
quickly as possible. The patient should be kept in a warm, equable 
temperah1re. During the interval, the general system should be invigorat
ed in erery possible way, and all exposure to the causes of bronchial irri
tation should be avoided. The internal administration of iodide of potas
sium has been highly recommended ; quinine, iron, and cod-liver oi l aro 
often called for. If the paroxysms continue to recur, a change to a warm 
climate, or a long sea voyage must be tried. 'l.'here is no known remedy or 
plan of treatment which promises a cure in this disease. 

BRONCillAL ASTIDIA. 

This is a spasmodic affection of the bronchial tubes, which gives rise to 
dyspucea of a paroxysmal character. rrhe spasmodic contractions may be 
regarded as due to a neurosis wliicli depends upon tlte cxisleJZce of a peculiar 
diatltesi"s. Some muscular spasm or contraction of the circular muscular 
fibres of the bronchial tubes is the essential element of the asthmatic parox· 
ysm; and the consequent narrowing of the tubes is a necessary mechanical 
resuJt. Bronchial catarrl1, when present, may precede the paroxysm, or it 
may not come on until its close. Although bronchitis plays an important 
part in the development of asthma, it only acts as an exciting cause, as there 
must exist a special neurotic condition, without which the paroxysm would 
not occur. This neurosis undoubtedly ba.s its seat in the vasomotor 
system, and in some instances-notably cases of hay asthma.-appears Lo 
result in paralysis rather than spasm of the bronchial and vascular walls. 

Etiology.-Unquestionab1y, LLe primary cause of asthma is some consti· 
tutional idiosyncrasy, which is frequently hereditary. Heredity is traced 
in about forty per cent. It is a diathetic disease, and, like all such dis· 
eases, may be readily transmitted from parent to offspring. It is believed 
'iv some to be connected with a gouty or rheumatic diathesis. No period 
-~ life is exempt from it; I have seen a well-marked paroxysm of asthma 
in an infant six weeks old, born of an asthmatic mother. 

The exciting caltses of the asthmatic paroxysms may be grouped into 
three classes: 

6 
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First.-Thosc cases in which the bronchial spasm is produced by some 
material respired which acts directly on the bronchial mucous membrane. 
In this class arc included all those cases of asthma. in which the paroxysms 
are excited by irritating inhalations, such as ipccacuanha powder, many 
chemical vapors, smoke, dust, fog, emanations from newly mown hay, 
stables, roses, sulphur matches, burning seali~g-wa~, certain atmo~
pheric conditions, and the emana.ti~ns .Ir?m certam anm:rnls, ~a~s, horses, 
etc., etc. A 1rnre mountain air excites 1t rn some, and rehcvcs 1t m others. 
Asthmatics present remarkable peculiarities as to the conditions of atmos
phere which suit them best. Second.-Those cases which are of more dis
tinct refiex origin. In this class arc included those in which the asthmatic 
paroxysms follow errors in diet, an overloaded rectum, utedne initation, 
the sudden application of cold to the surface, the irritation of an enlarged 
prostate gland, or of bemorrhoidal tumors. Chronic inflammations and 
obstructive diseases of the nasal cavities arc frequcut causes of reflex asth
matic paroxysms, which may develop into a perrn:ment asthma. '17iird.
'rhose cases which occur as complications, or in connection with bronchitis, 
heart disease, or emphysema, and are most likely to occur after fatigue and 
physical exertion. Bronchial catarrh is one of its most frequent causes. 

Each individual subject to asthma is susceptible only to his own peculiar 
exciting cause. The retroccssion of gout and rheumatism, syphilis, renal 
diseases, disappearance of chronic skin eruptions, the stoppage of an habit· 
ual discharge, or the healing of old ulcers may be followed by asthmatic 
paroxysms. Certain organic diseases of the brain induce it. Angina, neu
ralgia, gastralgia and asthma often alternate. That form of asthma termed 
hay asthma, which is produced by emanations from newly mown hay, or 
other vegetable emanations, is always preceded or accompanied by coryza 
and bronchitis; persons may have the coryza and bronchitis for years with
out having the asthmatic paroxysm, yet the paroxysms are certain to come 
sooner or Jatcr, and differ in no respect from other asthmatic paroxysms. 

Symptoms.-An attack of asthma may or may not be preceded by precur· 
sory symptoms; the majoriLy of those suffering from asthma know when 
the attack is coming on, by some peculiar symptom which they alone rec
ognize. 'J.111erc may be languor, drowsiness, depression of spirits, or the 
opposite condition, abnormal buoyancy of spirits. Often a large amount 
of "hysterical" urine is passed before the u.ttack, or there may be wakeful
ness, headache, itching of the chin, etc. Ordinarily, the individual goes 
to bed as well as usual, and quietly falls asleep; after an hour or two, while 
be is still asleep, the characteristic wheezing commences, and soon he is 
awakened by a most distressing attack of dyspnrea. He feele as if his chest 
w_ere compressec~, and he were about to be suffocated; sits up in bed and reM"s 
Ins elbows on his knees, and with fixed head, elevated shoulders and mouth 
open'. labors for breath. There may be immoderate sneezing, attended by 
runmng at the nose. There may be flatulent distention of the abdomen. 
Ilis fa~c becom~s r~cl, turgid o~ livid, his eyes prominent, his surface co\',,) 
ered ~v1th persp1rati.on; he springs out of bed, and hastens to an open win-·.,, 
dow m search. of .air; rc~piration is noisy and wheezing, the inspirations 
a.re short and Jerking, while the expirations are prolonged; and terminate 
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with a ::; udden effort at expulsion. The number of respirations varies from 
sixteen t.o t lnrty a minute. All the auxiliary musclC's of respiration arc 
brough t mto play; yet the chest remains almost motionless. The labor 
~ay. be so great that the patient is in a dripping perspiration. 'l'hc mouth 
ts wide Op('n, the nostrils arc dilated, the cervical and facial veins are tur
gid. If the bronchial spasm is prolonged, the surface temperatttre falls bc
Jow the normal, the extremities become cold, blue and shrunken, and the 
patient seems to be ~ying. '111_10 pulse during the paroxysm is small, rapid, 
thready, and feeble m proportion to the intensity of the clyspnma. The 
duration of the paroxysm Y~rics; a~ one tim: it lasts only a few minutes, 
at another an hour or two, m rare mstances it may continue two or three 
days without intermission. 

As the paroxysm passes off, the patient begins to cough and ex1iecto
ratc; in some patients the expectoration consists of a few small, rounded 
masses like pearls of mucus, aud contains neither pus nor watery con
stituents; in others it is profuse and watery. The exvectoration occurs 
after the bronchial spasm has ceased; it does not cause its cessation; 
and even when the attack begins "dry,'' there is some expectoration at 
the end of the paroxysm. Occasionally in severe attacks, there are 
blood-streaks m the sputa, and sometimes quite profuse !te111orrl1age occurs. 
The paroxysm 1ecurs after intervals of varying length; some experience 
an attack only annually, others monthly, and others only when sub
jected to their own peculiar exciting cause. Less violent attacks may 
last five to six days. During the interval, if the asthma is not due to any 
organic disease, the condition of the asthmatic subject varies; some are 
perfectly well; others constantly have a sense of thoracic constriction, 
which renders the breathing somewhat labored, especially during active 
exercise. Some suffer severely from a bronchial or irnsal catarrh. When 
the catarrbal element predominates, the asthmatic paroxysms are excited 
by slight exposure. The longer the attack, the less abrupt its cessation 
and more profuse the sputa. Immediately after a paroxysm, there is usu
ally a feeling of exhaustion, aching and "soreness," which passes off in a 
few hours, and the individual experiences a sense of relief, and 1rns for a 
time an almost certain immunity from a repetition or the attack. Some 
claim that the urine exhibits a remarkable diminution in chloride of so
dium and urea just after an attack, while later both return to the normal.' 
Analysis of expired air shows oxygen to be almost wholly replaced_ by car
bonic acid, which may be eleven per cent. above the normal quantity. 

Physical Signs.-During the paroxysm inspection shows labored respira
tion, while the upper part of the chest is almost motionless, and the 
muscles of the neck rigid; the inferior costal and abdominal respiration is 
labored, the act of inspiration is slower than in health, and expiration is 
more actirc and violent, and also longer than normal. Vocal fremitus and 
vocal resonance are normal. The percussion sonnd is slightly exaggerated. 
On auscultation the respiratory murmur is jerking nncl irrcguhtr; some
times it is exaggerated, at other Limes it jg suppressed. Sibilant and sono-

1s1dneyRlDger. 
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rons dies or :I high-pitch('d, his:sing and whcezrng character are dif!used 
over the whole chest, often loud enough to be heard at a. distance from the 
}latient. 'rhese arc best marked over and between the scapu lm. 'l'be 
respiratory murmur is very faint or absent, especinlly in the old and where 
expiration is prolonged and low pitched. Al l sounds arc loudest during 
expiration. The r<i.losounds arc often musical. These r:.\le.sareconstantly 
changing their character and site, disappearing at one pomt and maki~g 
their appearance at another. At the close of the paroxysm some moist 
rllles may be heard; or if bronchial catarrh exists then the sounds will be 
moist throughout. 

Differential Diagnosis.-Spasmodic asthma will rarely be confounded 
with nny other disease, if its rational and physical signs arc properly appre
ciated. Tbepbenomcna ol a parox;·s111 are quite dislinctive, while the physi· 
cal signs are unmistakable. 'fhe affections with which there is a pOS· 

sibility o! its being confounded are spasmodic c~ff"ections of the larynx, 
angina pecl01·is, llycfrotlwra:r, pulmonary adema and congestion and em
pl1ysema. It is easily distinguished from laryngeal ~Oections by the 
absence oi the change in the voice which is so charncteristic of laryngeal 
spasm, and by the presence of auscultatory signs never heard in spasm of the 
glottis. It is distinguished Crom bronchitis by the slowness of .respiration, 
by the absence of subcrcpitant r:11cs and pyrexia, aud by the suddenness of 
its advent. In angina pectoris there are no sibilant and sonorous rttles. 
Angina pectoris is accompanied by Jancinating pain-absent in astbma 
-and there are no attendant pl1ysical lung symptoms. In liydrotlwtax 
there is no resonance on percussion over the entire thorax, no succussion, 
and no change in the line of dulness. In pulmonary cedema there is 
dulness; in asthma extra resonance. Liquid, bubbling, stationary rdles 
are heard in cedema; in asthma the rfi.les are dry and constantly change 
position and character. 'l1here is profuse watery expectoration in oodema1 

absent in asthma. Asthmatic dyspnooa and cardiac dyspncea are some· 
times confounded; in some respects they resemble each other-both are 
paroxysmal, both are intense, and both generally occur at night. There 

is little wheezing in cardiac dyspnooa. In both, the respiration may be per
fectly normal between the attacks, but a. careful physical examination will 
enable one to determine whether the dyspnrea. is asthmatic or cardiac. 

Emphysema. has a vesiculo-tympanitic percussion note, not present in 
asthma: ~rolonged low-pitched expirations exist in emphysema; in asthma 
~he exp1ra.~1~ns are ncYer low pitched . The barrel-shaped chest and change 
111 the pos1t10n of the heart arc absent in asthma, and arc notable signs of 
cmphysen~a .. Tl~e two conditions are often found together. In croup the 
c:yspnooa. lS ms~1ratory; in asthma it is expiratory. The condition most 
Ji~el~ to be m1sta~en lor asthma, in old ago, is latent pericarditis with 
e.Dusion. Spasmod_1c dyspnrea often accompanies it; but it is marked by 
a feeble, often an _1rreguhu·. pulse, climinishecl cardiac impulse, obscure 
heart sounds and 111creasc 111 prccordial dulness, and there are no rille! 
}Jrescnt. 

Progn~sis.-.Dea.th rarely, if ever, occLll'S from uncomplicated asthma. 
Asthmatic pat1cntsarefrequently long-lived, which may be accounted for by 
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the fact that they are compelled to observe the most rigid hygiene in order 
to avoid their asthmatic attacks. The fact that a person has had one 
asthmatic attack, is presumptive evidence t11at he will have another. The 
prognosis, as to recovery, is hopeful in proportion to the youth of the 
patient. If the attacks only come on at long intervals and are not severe 
and prolonged ; ii during the intervals the patient is well and there is no 
organic disease; if the paroxysms can be traced to some obvious cause which 
may be avoided, the prognosis as to the complete recovery is good. At fil'st, 
the attacks are violent and exhausting; then they lose tl10ir periodical 
character and run together, as it were, so tbat the patient is never wholly 
free from asthmatic dyspncea. rrhe periodicity varies from one year to one 
month. Emphysema, chronic passive pulmonary byperremia, right car~ 
diac hypertrophy and dilatation, and chronic bronchitis are among its 
complications. 

Treatment.-There are two things to be considered in the treatment of 
this affection, viz., the relief of the paroxysms and the prevention of their 
recurrence. 'fhe first thing is to ascertain the exciting cause of the 
paroxysm, and, if it is still in operation, to remove it if possible. If the 
paroxysm is dependent on an overloaded stomach, an emetic should be ad
ministered; if upon a loaded rectum, !l.n enema should be given; if smoke, 
dust, or any animal or vegetable emanation is the cause of the attack, it 
must be removed. "Rose fever" and "hay fever" are only relieved by 
removal from places where there are roses or hay. If, in a certain locality, 
the attacks of asthma are of frequent occurrence, the patient should re
move to one where he is free from asthmatic paroxysms. Not infrequently 
the removal of the exciting cause will be all that is necessary for the relief 
of the patient. If the exciting cause cannot be removed, or if its removal 
is not followed by relief of t]Je paroxysm, free ventilation should be secured, 
and the patient should be placed in a position in which respiration may be 
carried on with as little mechanical impediment as possible. Curtains and 
obstructions to the free entrance of the air should be removed from the 
room. Usually the best position during an attack is tbe sitting posturc
in a chair which will give support to the arms and so elevate the shoulders. 
Some old people are relieved by sitting before a hot open fire in a close 
room. 

Having placed the patient under the most favorable circumstances for the 
relief of the paroxysm, the next thing is to select those re':'1cdial agents 
best adapted to the case. '£his selection will be very much mtluenced by 
the patient's own experience and idiosyncrasy. The great majority of 
asthmatics know the remedies that will give them relief. The remedies 
that give relief to asthmatics may be divided into three classes: depressants, 
sedatives, and sti1nulrtnts. Among the leading depressants are antimony~ 
ipecacuanha, tobacco, and lobelia. Ipecncnanha is to be given in quanti
ties just sufficient to produce nausea, and tobacco till it begins to sicken. 
If a patient has been previously relieved by the use of depre~sants, it. is well 
to inquire which one of this class he made use of. The rehef obtamed by 
this class of remedies is by bringing the asthmatic into a condition of com-
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plete relaxation. Sometimes this may be accomplished by the administra
tion of one full dose of ipecacuanha. 

Sedatives seem to act in two ways : some act locally on the nervous 
supply of the lungs, but the majority give relief by their action on the 
general nervous system. Those which experience has shown to be most 
efficacious in arresting the asthmatic spasm are stramonium, chloroform, 
bellaclonna, conium, assafrotida, the bromides, ether, opium, cannabia 
indica, hyoscyamus, and the fumes of burning nitre paper. Smoking 
stramonium often relieves when the internal use of the extract is inert. 
The datura tatula is by many regarded as more efficacious than the tlatura 
stramoni'l.lm. Smoking tobacco often relieves a paroxysm. Some will be 
Jlromptly reliernd by the inhalation of the fumes of stramonium leaves; 
others by t110 inhalation of chloroform. Perhaps there is no agent in this 
class that will so speedi ly and completely relieve the spasm as chloro
form; but the Telief is only temporary; so soon as the stupefying effects 
have passed away the paroxysm generally returns with increased \•ioleuce. 

Ether is safer to inhale than chloroform, ancl bas no such after-effects. 
A combination of the two is often efficacious. Trousseau advocates inlrnlu
tion of vapor of ammonia. :Many asthmatics find immediate but temporary 
relief by spraying the naso-pharyngeal passages with a four per cent. solu
tion of cocaine. 'l'his measure is especially valuable in H bay asthma." 
Quebracho has proved efficacious in a few instances. Recently g1'indelia 
robusta has been strongly advocated. In this class of remedial agents, that 
which I have used most successfully is opium given in fu11 doses-small 
doses arc unavailing. One half a grain of the su lphate of morphia should 
be administered a.t once. I prefer its hypodermic use. Atropine may be 
combiued with the morphia; there are cases which are quickly relieved by 
this combination, which are not relieved by the use of either of these drugs 
alone. Uonium, hyoscyamus and belladonna act much less certainly. 
They should be tried, howe.ver. Nitrite of amyl is not so successful as its 
physiological action would indicate. Iodide of ethyl is advocated by some.' 
Fumes o[ nitre })aper is one of the oldest and best remedies. Tl10 pa]JCr is 
prepared by dipping filter or blotting paper in a solution of saltpetre. 
-!l~w i~ acts is not well under.stood; certainly not by relieving the bronchial 
irritation, for, as a rule, the patient is not relieved if bronchitis is asso· 
ciatcd with the asthma. When this remedy is employed it is necessary 
that the apartment occupied by the patient should be fillecl with its fumes. 
If it acts favorably it will do so quickly, and its administration must not 
be prolonged if relief is not promptly obtained. 

Amon.g stimulants, the t~o principal remedies arc coffee and alcohol. 
C~ffee is the more cfficac1ous: It should be taken strong without 
milk or sugar, and as hot as it can be swallowed ; it should always be 
taken on an empty stomach. Not infrequently a paroxysm of asthma 
can be warded off by t~kmg two or three cups of strong coffee imme· 
drntely upon the accession of the first asthmatic symptom. Alcohol 
JS a~other .stimulant which experience has Jed me to regard very highly. 
1t is of little importance what alcoholic stimulant is employed, but it 

1Gazctte1ilMicaldeParis.l878, J>.G9. 
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must be taken hot and strong, that is, as a "hot toddy," and in suffi
ciently large doses for the patient to feel its intoxicating effects. As a 
rule asthmatic patients win bear large quantities of alcoholic stimulants 
without becoming intoxicated. By whichever class of remedial agents the 
patient is relieved, after a time the remedy will fail or cease to have the 
desired effect. The three most reliable remedies a.re ipecacuanha as a de
pressant, opium as a sedathe, and coffee as a stimulant. Compressed air I 
have never found to give the relief promised by its advocates; nor does 
inhalation of oxygen allay the paroxysms as a rule. Certain mineral springs 
are beneficial for asthmatics; the most noted are Gauterets, Afont-Dori, 
and Eaux Bonnes. Faulkner paints the track of the pneumogastric in 
the neck with iodine and claims remarkable results. Nitro-glycerine and 
pilocarpin have both been used.' In the intervals the treatment is hygi
enic; no known remedies can prevent the return of the paroxysms, wherea~ 
the observance of certain hygienic rules may often prevent or delay their 
return. It is claimed by good observers that the removal of nasal obstruc
tions, as cleviated septa, turbinated and mucous hypertrophies, etc., is fol
lowed by marked or e\'Cn permanent relief from the asthmatic paroxysms. 
When skin diseases alternate with attacks of asthma, arsenical preparations 
are beneficial. Where the cause is uniliscoverable, many state that iodide 
of potassium not only prevents or delays an impending attack, but even 
effects a permanent cure. Asthmatic patients are usually dyspeptic; and 
it is a noticeable fact that in such cases, as long as they exercise proper 
care as to diet, t hey a.re free from asthmatic attacks. This is not to be 
ornrlookecl in the management of asthmatics between the paroxysms. A 
change of residence is all-important in cases dependent for their develop
ment upon certain atmospheric causes. There is no definite rule for this 
change; each one must decide for himself, finding by experience the place 
in which he is free from his attacks. If the patient is anremic and }JOorly 
nourished, cod-liver oil and iron must be administered during the interval. 
I ham quite a unmber of asthmatics under observation who, by taking 
daily from gr. XL to gr. xx. of the sulphate of quinine, can prevent parox· 
ysms of asthma. As soon as the daily use of the quinine is discontinued, 
the asthmatic symptoms begin to manifest themsehes, and soon culminate 
in a paroxysm. IIelmhoJtz found relief by injecting into the nostrils a 
solution of qninia when be suffered from u hay fever." The diet, espe
cially in old age, sl10uld be strictly regulated. No fats, no water within 
one hour before clinner or supper, or till three hours after-these should 
be laws never to be broken. Fl:mnel must be worn next the skin. Exer~ 
cise should be constant, but moderate. Should tbe chest development be 
defective, however, active gymnastic exercise is then to be aclvisccl. 

ILEMOPTYSIS. 
2 

In the majority of instances, when blood is expectorated in considerable 
quantities, the source of the hemorrhage is the bronchial mucous membrane. 
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Spitting of blood occurs in pulmonary congestion, pulmonary ap~plexy, 
and in the inflammatory processes affecting the lungs and bronchi : but 
hemorrhage from the bronchial tubes is by far the most frequent cause of 
blood-spitting or ltwmoptysis; and when blood comes from the broncbial 
tubes the hemorrhage is properly callee! bronclwrrlwgia. 

Morbid Anatomy.-If the bronchial mucous membrane is examined soon 
after or during a bronchial hemorrhage, at the seat. of the hemorrhage it 
will be found swollen, relaxed, bleeding on ::;light pressure, and of a. uni. 
formly dark-red color, with here and there spots of ecchymosis. The lungs 
are pale but are marked by bright pink spots, corresponding to the air-eel~ 
into which blood has been inhaled. If the exa.milmtion is made some time 
after the bleeding, the bronchial membrane will ciLher present a pale and 
bloodless appearance, or no traces of the seat of the hemorrhage can be 
found. If the examination is made during or soon after the hemorrhage, 
tho bronchi may be found more or less completely filled at points with 
blood-clots; these clots arc usually exsanguinated. 'L'he healthy portions 
o! the lungs are inflated. In hremoptysis occurring in advanced phthisis 
there will either be aneurism of a pulmonary vessel in a cavity, or ulcera
tion of an exposed vessel. In the early stage of phthisis, tubercle will be 
found in the walls of the small vessels. If the blood has been forced from 
the bronchi into the air-cells, small, red, dense nodules will be found 
scattered through tbc lung-substn.ncc, very closeJy resembling, in their 
gross appearance, pulmonary infarction. 

Etiology.-fficeration of the bronchial mucous membrane is rarely a 
source of bronchial hemorrhage; and seldom does nn aueurism open into a 
bronchus. The two prominent causes of bronchial hemorrhage arc: fir.~!, 
over-distention of the capillaries of the bronchial mucous membrane; 
secondly, weakness of the capillary walls o.f the bronchial membrane. Such 
weakness of ihewaills of tl10 capillaries may be an hereditary or an acquired 
condition. In both cases there is probably rupture, which may escape 
detection at the autopsy. 'l1he tendency to bronchial !iemorrhagc from 
weakened capillaries is much stronger between the ages of fourteen and 
thirty, especially in young, delicate persons born of phthisical parents, than 
at any ot~er time. There is also a strong disposition to this form of hem
orrhage m those who are already suffering from developed phthisis, or 
who have au acquired pbthisical diathesis. Usually in these cases the 
direct cause o:f the hemorrhage is a sudden distention of the weakened 
bronchial capillaries from violent physical exertion, or from certain peculiar 
atmospheric influences. In rare instances it occurs without any appreciable 
cause. That form of bronchial catarrh which precedes or attends the clcvel· 
opment of phthisis is very frequently preceded or attended by bronchinl 
~1Cmorrhage .. IIere, probably, the exciting cause of the hemorrhage is act. 
ive_ byperremrn. of the bronchial membrane. Bronchial hemorrhage may 
~e mduced by the inhalation of irritating gases or vapors and by the rare
fied a.tr of high elcvat1ons; in both of these instances the hcmorrha(J'c fol· 
~ows over-distention o! tho capillary vessels of t110 bronchial membra.ue. 

cu~a!l:::~:~~~~=n~~inke lhnt when phthh1l11 follow ~ hremopt.ysis the hcmorrllage is due to •· vn;,cular tui::-
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Any form of obstructive heart disease that leads to passive hyperremia of the 
lungs will predispose to bronchial hemorrhage. Intense active hypcr
remia will also cause it. The violent coughing of bronchitis, pertussis and 
pneumonia oftentimes induces it. It may follow suppression of any habit
ual discharge, and is then called u vicarious bronchorrhagia." 

Symptoms.-The symptoms which attend a bronchial hemorrliage vary 
with the profuseness of the hemorrhage. If the quantity of blood expec
torated is very small no symptoms will be developed except the spitting of 
the blood, which is of a bright red color. It is not often, however, that 
the symptoms that attend a bronchial hemorrhage are so trivial, for these 
hemorrhages arc usually profuse. All bronchial hemoIThages are attended 
by the spitting of bright red, frothy, arterial blood. A very profuse bron
chial hemorrhage may come on suddenly without any warning, but usually 
the patient has had some previous indication of its occurrence, such as a 
sense of constriction at the upper portion of the chest, or a sense of uneasi~ 
ness during inspiration, which he cannot account for. Those who ltave had 
bremoptysis may suffer prodromata, such as headache, dizziness, palpitation, 
increased pulse-tension and a general constriction about the chest. Cough 
may or may not precede the hemorrhage. Usually the patient feels as if 
some fluid had suddenly commenced trickling under the sternum, and he 
notices an unusual sweetish taste in the mouth. He spits and finds that 
the Jfoid is blood, although there may have been no cough previous to the 
hemorrhage. Now he feels more or less bronchial irritation, which is fol
lowed by a cough. Loud moist r{tles are heard, more or less blood is ex1)ec
torated, short intervals occur between the fits of coughing, and in this way 
blood may continue to be expectorated for seyeral days, or the expectoration 
may continue only !or a few homs. 

The amount of blood expectorated varies; sometimes, when the hem
orrhage is profuse, the whole quantity may reach a pound or more; at 
other times not more than an ounce or two is expectorated. During the 
occurrence of the hemorrhage the countenance of the patient assumes an 
anxious expression ; he becomes tremulous and often faints. This, how· 
ever, is not owing wholly to the loss of blood, but is probably due to 
the shock to the nervous system from the sight of blood and knowledge 
of the fact that a hemorrhage from the lungs has taken place. The pulse 
becomes rapid and tense, and, unless the bleeding is profuse, the face 
is red. The temperature during the bleeding is usually depressed, but 
soon returns to the normal. If the temperature rises to 103° or 104° F. 
during or immediately following, it is a very certain indication that the 
hremoptysis is tho ushering-in symptom of acute tubercular pneumonia. 
All these symptoms may be present when the individual has not lost more 
than half a pound of blood. Hemorrhage from the lungs weakens a patient 
more than an equal amount of hemorrhage from any other organ of the body. 
After the profuse expectoration of blood has ceased, the patient goes on 
coughing for a few clays, expectorating small, dark, coagulated masses of 
blood or blood-streaked sputa. Sometimes bronchial hemorrhage is so pro
fuse that the blood spouts ant of the mouth and nose. This is followed by 
nausea and vomitiug of bloo<l, hut 1t is worthy of notice that the nausea and 
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bloody vomiting follow and clo not precede the hemorrhage. Death may 
occur from suffocation in these cases. Rapid and profuse (but non-phthisi
cul) hrernoptysis should lead to the suspicion of the rupture of an aneurism. 
Attacks of bronchial hemorrhage are rarely single; usually for a week or 
two they recur at iuterrnls. At length the patient becomes pale and 
feeble, then recovery gradually takes place, so that in a few weeks he may 
feel better than before the hemorrlrnge. This is the most favorable termi
nation that can be hoped for, except in those cases in which the hcmor· 
rhage is comparatively insignificant. It is important to remember that 
attacks of bronchial hemorrhage, however profuse, are gcnemlly recoYcred 
from in spite of extreme prostration and tendency to syncope which some
times attend their occurrence. When the recovery from a bronchial 
hemorrhage is not speedy it is quite likely to be followed by more or lesa 
febrile excitement, the temperature rising, perhaps, to 101° F., the pulse 
becoming accelerated and feeble. The patient becomes paler and weaker, 
has almost complete Joss of appet ite, and is troubled with a hack ing cough, 
almost constant, which is accompanied by a tenacious, scanty, mueo-pur· 
ulcnt expectoration . 'fhe respiration is hurried, and there is dyspncea 
on slight exertion. Under these circumstances the bronchhtl hemorrhage 
is followed by broncho-pneumonia, which, in the majority of cases, within 
a few weeks goes on to more or less complete resolution, and the patient, 
by means of change of air and proper hygiene, may finally recover. There 
is another class of cases in which the hemorrhage is followed by still more 
active febrile symptoms, the temperature rises higher, the pulse is more 
rapid and feeble, emaciation follows, usually accompanied by profuse night 
sweats, and the patient clies of acute JJlttliisis within a few mouths after the 
first hemorrhage. Previous to the hemorrhage he has good health, and 
there were no physical evidences of disease o[ the lungs or bronchi. (This 
subject is more fully considered undm· the heacl of Acute Phthisis.) 

A physical examination or the chest during a bronchial hemonbage USU· 

al~ y gives ncga~i rn results. On ausculfattion nothing abnormal is found, 
with the exception of a few large and small moist bronchial r~Ues. It is uot 
well to disturb the patient by frequent examinations of the chest. 

Differenti'.11 Diagno~.-'rherc are four conditions which may be con· 
found ed with bro.nclnal hemor.rhnge, namely, epista:tis, Jntlmonary apo· 
ple.'ty,_ luem_at.emesis, a11:d a~iez~r1s"!s rnpturing into the air-passages. 

EpislaxlS is very easily d1sbngmshed from bronchial hemorrhage, for the 
nose-bleed occurs before the apparent bronchinl hemonhaae and the blood 
is always coagulated and dark-colored. It is not attencleci°o; followed by a 
cough, ancl ~lood can al~va?·s be detected in the nostrils, posterior nares, or 
p}!arynx. 'Ihc charactenstics of the bremopLysis which occms in connection 
with pulmonary apo11lexy will be considered under that head. The diagnosis 
b.ctween these two forms or hremoptysis rests upon the character and quail· 
ti.ty of the blood. expectorated, and the existence or non-existence of cardinc 
disease or pyre1;11 1~; and here a physical examination is of great importance. 

Hrmnatemests IS to be distinguished from bronchial hemorrhage by the 
fact _t~at the blood in ham:~temesis is always coagulated and grn mous, of 
a daik red color, and vom1tmg prcce4es or accompanies the hemorrhage. 
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In bronchial hemorrhage if nausea and vomiting are present they follow tho 
spitting of arterial blood ; aud brematemesis is uot accompanied or followed 
by a cough. The gurgling in the bronchi, loose cough, and bright frothy 
appearance of the blood nre nernr met with in hrematcmesis. Blood is 
alkaline when from the lungs, nnd acid from the stomach. '·Spurious 
ltam10ptysis" (bleeding from gums, pharynx, etc., as from bad teeth) may 
be confounded with bronchorrhagia, but an examination o[ the mouth soon 
reveals the true state of affairs. When nn aneurism ruptures into a bron
chial tube, the hemorrhage is generally profuse, and it is soon followed by 
death. The long history of ancurism which precedes the rupture, ns well 
as the physical signs, which at least will have led to the suspicion of 
aneurism, are in most instances sufficient to enable one to determine the 
nature of the hemorrhage. 

Prognosis.-Bronchial hemorrhage rarely proves immediately fatal, or 
directly endangers life. The prognosis as to final result is always unfavor
able; it is in a large proportion of cases either the precursor of phthisis, 
or a sign that phthisis already exists. It certainly always demands serious 
consideration. The prognosis is much more favorable when the hemor
rhage is due to the exec irn action of the heart, or bronchial hyperremia 
induced by the inhalation of irritating substances or gases than when it 
occurs without any apparent exciting cause. Should hremoptysis be suffi
cient to induce anremia, the latter condition is very obstinate and persist
ent, more so than when it follows other hemorrhages. 

Treatment.-Absolute rest in a cool room is of the greatest importance. 
The patient should be placed in bed and not allowed to sit up, turn over, 
or even speak above a whisper. If the cough continues and is constant, or 
induces the hemorrhage, it must be quieted by full doses of opium. Ergot, 
tannin, gallic acid, acetate of lead, spirits of turpentine, persulphate of 
iron, or common salt may be administered; the halsams, copaiba or sweet 
spirits of nitre, may be given, if their administration will qniet the anxiety 
of the patient or fricnde. It has never seemed to me that styptics or astrin
gents have n.llJ' control over bronchial hemorrhages, but aconite and opium 
are the two remedies upon which I rely. When the pulse is full and strong, 
I use the aconite; when it is weak, I employ morphia hypodermaticall?'. 
The application of ice bags to the surface of the chest may be resorted to 111 

extreme cases, but it must be carefully done, for the reason that patients ~ 
whom ice bags arc applied are exceedingly liable to ham broncho-pncmnoma 
follow their attacks of bronchial hemorrhage. Dry cupping 01·er the surface 
of the chest is of service whenever the hemorrhage is precedecl or altenclcd 
by marked pulmonary hyperremia. Patients with hremoptysis sliould be 
urged to eat ice and drink freely of cold drinks. In all cases it is impor
tant to keep tl1c patient under observation until all bronchial irritation pro
duced by the presence of blood in the bronchial tubes has subsided .. If 
there is tendency to a return of the hemorrhage, everything likely to bnng 
on an attack must be carefnlly avoided, and the nutrition of the patient 
must be improved by the administration of iron combined with n most 
nutritious but no1Htimulating diet. :Moderate exercise should be t.akeu 
daily in the open air, and all mental and physical exertion should be avoided. 
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DISEASES OF THE LUNGS AND PLEURA. 
I 

I shall consider the diseases of the lungs and pleura under the following I 
beads: 

I. Acu,te Lobar Pneumonia. IX. Puhnonary Anmmia. 
IL Lob1tlar Pneumonia. X. Pulmonary Collapse. 

i~: ;;;;;,::;,~;! 1;;;;;7,~;:,'~. x~~: ~~;.~~~ia;'/o,~;;::1'f,:";~~ Lung I 
V. P'ulrnonary (Edema. and Pleura. 

VI. P1tlmonary 11ifctrction. XIII. Parasitic Diseases. (Hydatids.) I 
VII. P1tbnonary Apoplexy. XIV. Pleurisy. 

VIII. Pulmonary Gangrene. XV. P11lmonary Tuberculosis. 

ACUTE LOBAR PNEUMONIA. I 
Acute Lobar or croitpous pneumonia or pneumonitis is an acute general r 

dise<tse characterized by an inflammation of the vesicular structure of the 
lungs, with an exudation into the alveoli which renders them impermeable 

to air : a condition called 
"hepatization." A single 
lobe, the whole of a lung or 
both lungs may be sirnulta· 
neously involved. 

Morbid Anatomy. - Ana· 
tomically as well as clinical· 

..., ly, lobar pneumonia may be 
,:; divided into three stages. 

0 
First: a stage of congestion 

\) or engorgement. Second: a 
stage of consolidation or red 
lzepatizalion. 77ifrd: a stage 
of gray lwpatization. Arte· 
rial injection preceding en· 

• gorgement cannot be demon· r 

" strated. Some have called I 
- this injection the "dry stage" \ 

Fro. I!!. of pneumonia. 

Section or Lung ehowi£~h~/']~~1~0~~~filue tn the first stage or En~~;;,:m:~t.~~:g~~r:~ta;: 

~· ~J~~~Ji!J~\\Rg~f;~;,::·:~::~~"~· the portion of Jung involred I 
ii, l( 300. in the pneurnonic proces.i \ 

. . . . does not collapse when the I 
thoracw ~av1 ty is op.cued; 1.t has ~ firmer feel tl1an normal, a.nd is more 
or lcs:; <l1stendcJ ; its rcstlicncy 1s lost; it crepitates less than normal; 
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Section or LnnglnthcsecondStageor Lobar Pneumonia. 

J:W pulmonarvJ!;.:ff:t:!/J{f;:l!fJf. i:~~,{d'~:;rw~e~J~i11!>'(b~J)f.ed ~~~ial cdl8 <B, B>. 

&nd often pits on pressure. It is not wholly airless, for air can be pressed 
from one part to another. It is somewhat fri able ; its color is a dark 
brownish red, often purple ; and its weight and specific gravi ty are 
increased. 

Fw.21. 
Vertical Section of the Lung and Pleura in the Second Stage ot Plcuro-Pneumouia. 

a. Ptaatlc u·udrdion Q1~ tft!ckentd 1Ke1ua. 
b. TllickLnedp/eura. 
c. DUaUd bl.<>O<J·U88d~ i11 pleura. 

TMal41>~1knb/:X/:'::fJ~rjf/iltJ~:Stf€fJ?,>a~:O::~uT//';:ft'g',.,«f:O<r(,1M':a~Jl~~~ed Jil!rin 
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On section, n. thin, frothy, blood-stained serum exudes. Sometimes 
it flows freely on pressure; it may be tenacious. When alcohol is 
added to the fluid it coagulates into a gmnular and amorphous mass. 
Dark bloocl flows from the distended capillaries. Occasionally, just nnder 
the plcnra and between the air sacs, there are small spots of extrav

asation. 
On microscopical examination of a thin section of the affected lung tis

sue the lumen of the alveoli will be fonud climiuished by the distended, 
varicose and torluous ca1)il1aries. Early in the disease some of the air
&'LCS may be collapsed from pressure. 'fhc alveolar epithelium is swollen 
and granular. In the air-cells are exfoliated epithelial cells, a few pus cells, 
red globules and serum.' At the autopsy it is sometimes difficult to distin
guish the stage of pneumonic congestion from pulmonary wdema and con
gestion. In the latter the fluid in the alveoli is serum and contains no 
cell e1ements. When a stream of water flows over the cut surface of a 
pneumonic lung the color remains; in oodema and congestion it dis. 

appears. 
Stage of Red Flepatization.-This stage receives its name from the color 

oI the lung and its resemblance, when cut, to liver-tissue. 'l'he affected 
portion bas a dark liver or mahogany color, and is mottled, the mottling 
becoming more marked as the stage advances. The volume of the affected 
lung is increased; so much so that it often bears the impress of the ribs. 
It is solid, firmer, and heavier Lhan normal. Pressure does not indent, but 
tears it; it is friable, easily torn, and its torn surfaces have a granular 
appearance. Its specific gravity is increased. It is airless, and there is 
entire absence of crepitation. Artificial inflation is impossible. 

On section the cut surface has a granular appearance; the granules 
correspond to plugs of inflammatory exudation, which fill the air-cells 
and the small bronchi. Torn surfaces show the granulations better than 
cut surfaces. The granules can be lifted out by means of a fine neeclle. 
When cut a dirty red viscid fluid slowly oozes from the surface, or it may 
only appear after twelve or twenty-four hours' exposure to the air. This 
may be scraped from the cut surface. A piece of the inflamed lung quick
ly sinks in water. Small spots of extravasa.tion are sometimes seen. When 
o. stream of water is poured over the cut surface the color changes from a. 
maroon to a gray or a yellow-gray. 

On microscopical exarnination the alveoli are found filled with a solid cxu· 
dation composed of a network of fibrillated tibrin, in whose meshes are pus. 
cells, red globules, micrococci, and changed epithelial cells. The latter are 
in various forms-round, oval, quadrangular, triangular, or irregular-and 
have received different names, according to the views entertained by differ-
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ent observers in regard to their origin. At first these ce11s contain fibriuous 
material, but later they become granular, and then fat globules accumulate 
in them. rrhcy may become discolored from imbibition of hrematin. rl'he 
whole contents oI an alveolus now present a more or less round form. The 
interstitial connectirn-tissue between the lobules may be infil trated with 
pus and fibrin; the pulmonary pleura is always coat~d with fibrin if the 
surface of the lung is involved; and if the pleurisy precedes tl1e pneu
monia, or if it is extcusiyc and an abundant plastic exudat.ion covers tho 

Section or Lnng in Third 8tagc of J.ohar Pncnmonia, i;how ing the Alveoli filled with Grrmulnr Mnttcr and 
Cclls,princl1mllymono-oucleatedcclls. 

TMbiood·reud1 of tlie aluolur wail urt m>u:h ka1 diatmdtd than i1i tht prtcedi1V] •lagu. x 2:JO. (Drawn 
flycamtralucida.) 

pleura over the inflamed portion of the lung, it receives the name ofpleuro
pneumonia. The anatomical changes within the lung are, boweyer, 
unmodified by the more extensive pleurisy, although it undoubtedly delays 
the processes of pneumonic resolution in the third slage. The red blood 
globules give the color to the lung. This stage may last from twenty-four 
hours to several days. 

Gray Hepatization.-In the early part of this slage the lung remains of 
the same consistency ns in the Fecond stage. Thel'c is no sharp transit.ion 
from red to gray l1epatization. The mottling gradually becomes more 
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marked, so that the affected portion becomes "marb1cd, ., or has a "gran
ite" look. The surface is gray. The consistency becomes less and lcSj 
until the tissue is a mere pulp, readily breaking down on pressure. '1.1he 
change in color is dne to pressure on the blood-,·csscls, to the decolo.ration 
of tho rod blood globules, and to the falty and granu lar change Ill the 
inflammatory products. 'l1bc weight, iriability, and density of the lung 
arc increased. 

On section the surface presents a uniformly dirty gray appearance. A red
dish gray or dirty white puri!orm iluid flows either spontaneously or on slight 
pressure from the cut surface. The'· granular" look of the second stage has 
disappeared or is indistinct. 'fhc amount of the accompanying o:dcma va
ries; when it is excessive a. largo quantity of serum exudes, and the tissue 
does not break down so readily as in other forms of gray hepatization. 

On mic1'oscopical examination the alveoli are found filled with numerous 
round, mono-nucleated cells nnd microcoeci ; the interce1lu1a.r fibres that 
bound tho clements together have become granular. The alveoli are filled 
with a fluid or semi-fluid mass, in which numbers of discrete oil globules 
and protein granules arc freely mingled. The oontents of tho alveoli are 
shrunken, and between them and the alveolar wal l is a layer of fluid, so 
that, in a thin section, the contents of an air-sac are readily Jiftcd out by 
a camcJ's.bair brush. The pleura over the affected portion is covered 
with a thin plastic exudation. 

Lobar pneumonia may term inate: (1), in resolttlion (recovery); (2), 
s"ppuration (purulent infiltration); (3), absce8s; (4), gangrene; or (5), 
chronic pnemnonia. 

During resoluHon tho lung is moist, lighter than during hcpatization, 
has a yellow or a yellow-green color, and shows a. marked loss of elasticity. 
On section it is now granular, of a yellow-gray hue, and a tenacious puriform 
fluid readily escnpes when the seoLiou is pressed. Some oodema may still 
remain. .Microscopically Lhe vessels are seen lo have returned to their normal 
calibre ; the alreolar epithelium is restored, t he cells in the alveoli nrc 
degenerated and broken down into a detritus. The coloring matter of the 
blood gives origin to th~ pigment so plei,tifully scattered throughout tho 
liquefied mass. _The contents are either expectorated or absorbed; and the 
lung returns to its normal condition. 

When purulent in.filtration or suppuration occurs, the surface of the lung 
?ccomes yellow, its ~ubstnnce is soft, friable, moist, and it feels "miry," aa 
if an abscess were bemg pressed. On section a diffiuent purulent fluid ex
udes from the cut surface. 'l'he yellow color is due to the cells tha.t arc 
undergoi.ng !atty change and to the anremia resulting from over-distention 
of aveoh with pus. .Uicroscopically the pus cells are seen to crowd the 
alv~oh and to m~ltrate the inter-alveolar tissue. This infiltration may, 
by its presence, mterfcre with the nutrition of the Jung tissue, and the 
alveolar walls may become thin, indistinct and rupture . 
. Abscess may follow purulent infiltration, a small n.nf.ractuous cavity be· 
~ng. formed by tho rupture of several al molar septa. These abscesses vary 
m e1ze from that of a pea lo one which may occupy au entire Jobe. They 
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may have a thick well-defined wall. 'l1heir interior is crossed by shreds 
oi broken-down tissue. 'rhey increase either by peripheral growth or by 
fusion of several small abscesses. 'rheir most common scat is in the 
lower lobes. Thes~ abscesses may be obliterated by a process of granula
tion and cicatrization. In such cases the abscesses arc small, and com· 
municate with a bronchus which allows a free discharge of their contents; 
or they may be encapsulated in firm cicatricial tissue, their contents sub
sequently undergoing cheesy and Lhcn calcareous changes. 'rhey may open 
into the pleural cavity (causing pyo-pneumothorax), or into the pericar· 
dium. External fistulous openings have occurred. 

Gangrene occurs in about two per cent. of all cases. It is Hable to occur 
when there is great constitutional wec.ikness, and in chronic alcoholismns or 
in septicremia. It may be circumscribed or diffused. The gangrenous 
portion consistsofadirty pulpy debris, 
sometimes without the "gangrenous 
fetor." When the part becomes dif
flnent a cavity is formed und shreds 
of gangrenous lung tissue are found 
in a fetid fluid. About this there is 
a zone 0£ gra.y hcpa.tized friable tissue, 
which in turn is bounded by normal 
lung tissue. In dijf"used gangrene, 
the cavities are large and shreds of 
tissue and vascular bands cross from e 
side to side, and the cavity swarms 
with bacteria. Sloughing of the 
pleura ma.y follow such a process. 

0/1,ronic pneumonia may be a result 
oi lobar pneumonia, when resolution 
is clcfayed and an interstitial infhun· 
matory process is established during 
the stage of gray hepatization. The 
peculiarly hard and redcmatous con
dition Lhat sometimes mn.rks gray 
llepatization is, by some, regarded as an intermediate stage between cronpous 
and interstitial pneumonia. Finally, the alveolar contents in the third stage 
ma,y undergo subsequent cheesy changes. "Whether this occurs indopenclent 
of tubercle is doubtful. 1'his is sometimes called clteesy infiltration as 
opposed to tttbercular in.filtration. 

In childhood, except before the second year, croupous pneumonia is rare. 
Double pneumonia is, however, more frequent than 1n adult li!e. 1'be 
morbid appearances are the same as in adults. In old age the changes arc 
somewhat different; the process usually begins in the upper lobes. In the 
stage of engorgement crepitation is absent; and in the second stage the lung 
is blue or nearly black. A section shows granules that a.re much larger 
than in adult life. "Granulations" a.re very often absent in senile pneu· 
mania. Gangrene is far more frequently a termination of lobar pneumonia 

7 
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in old age than at any other period. The highly nu·cficrl state of tho lungs 
at this timo of life seems to favor the dernlopmcnt of the small abscrsscs !:io 
common in tLc aged. . . . 

The most frequent seat of lobar pneumonrn Hi the lower lobe of the ngl1t 
Jung; the next most frequent scat ~s the lower lob~ of the le~t lung; thc11 
tho upper lobe of the right, the m1dclle lobe of this lung bcwg least frn. 
quently iuvolred. . . 

The stage of congestion lasts from one to three days; red hcpat1zat1on 
from three to seven days; :i.nd gray he1mtizatiou from two to thirteen dap. 
In old age the stages merge rapidly inlo each olhcr; abscess. of .the _ lung 
may occur within 3G or ·l8 hours a[ter the onset. Hod hepat1zat1on is not 
infrequently reached withiu tho first six or eight hours in the aged. 'J11ic 
changes in the pulmonary JJlcura over a pncumouic Jun~ are qui~e charac
teri st ic. An uneven, thin, downy-looking laycl' of plastic cxndat1ou covers 
its snrfaco. The plenl'itic membrane is opaque, congested and ccchymotic. 
rrhe right lwart is dilated; and immediately after death both ventricles 
may contain clots. 'fi1e pulmonary vessels going to the involved part may 
contain thrombi. 

Pf·rirnrditis is so frequent Urnt it must he regarded as more than a coin
cillencc or complication . 'J1hc !il'Cr irnd ,..p/ecn are congested. The splcnic 
changes resemble those which occur in fc\'crs. In tho lymphatic vessels and 
in tho bronchial glands there is always some evidence of inflammation. 

Gw,/ro-inte.r;tinal catarrh is sometimes present; and may be attended by 
hemorrhage. 'l1bc vessels of the brain arc more or less engorged. Menin
gitis is a not infrequent complication of pneumonia. 

Etiology.-'l1hc exciting cause of pneumonia is believed to he a micro
organism, yet its positive identification is not assured . 'l1hc Diplococcus 
lanceolatus of Fraenkel has been found in ninety }JCr cent. of the cases ex
amin~d. It may occur in pure culture or be associated witb the pyogenic 
mi cro-organisms. 'l1he pncumococcus of .b'rie<llau<ler is present in a small 
proportion of cases. 

Pneumonia is generally endemic, though it may become epidemic. ]i~rC· 
qucntly, however, when it appears to be epidemic, it will be found that tho 
persons affected have been exposed to the same depressing influences, r.g., 
overcrowding in prisons, asylums, etc. It must be remembered that the 
Diploccus lanceolatus is ort~n present in the mouths of healthy pcrsom. 

It is the common expenencc of those in atteudancc upon patients sick 
with pneumonia that it is uot a communicable disease. 

The constitutional symptoms of imeumonia are due to the absorption of 
})roducts of the life activity of the micro-organisms. 
. t\mo.ng th_e predisposing causes age rauks first. There are three periods 
rn life m whrnh the liability to pneumonia is greatest: early iu childhood; 
20. to .J.0; and after GO. T1!10ugh catarrhal pneumonia is very frequent in 
cluldrcn/ the statement that lobar pneumonia is rare at that })eriod is not 
correct. From.reliable data it appears that lobar pneumonia is five time~ 

~~;~~e~::u~~n~~t!~:h::~t a~r~e~:~~:s a~:e!·ift~1:1:~ty~~r~~1e y:~~~01:res~~~1:::;i~; 
lobar pneumonia. 

Vogel. Kinderkr.,S. 2."YJ, 
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Sex. In early life (before the third year) both sexes are equally at
tacked. Between twenty and forty, when the condition of the sexes is 
most diverse, the proportion of males to females attacked is 3 or 2 to 1. 
After sixty, when the condition of the sexes again is similar, there is little 
disproportion; but always iu favor of males. Whenever women work, or arc 
exposed, as men, the disease makes no discrimin:Ltion as to sex. The 1mer· 
peral state does not seem to increase the predisposition to pneumonia; hut 
it is more apt to occur a.t the time of the cata.menia. 

The general bodily condition at and before thepncumonic seizure has but 
little predisposing influence. It is a question wC.Cther the strong or the weak 
are oftenest attacked. Convalescents from acute and severe illness, 1rnbitual 
alcohol drinkers and those who arc " malarious" are far more liable to pneu
monia than those who arc free from such conditions. Enervating habits, 
poverty, dyscrasia (cancer and chronic nerrnus diseases especia11y) and auti
hygienicsurroundingsare predisposing causes. Diphtheria, measles, crysipc· 
las, small-})Ox and the other acute infections diseases must be regarded as pre
disposing cause~. Chrnnic and acute nrremia. and all diseases which arise 
from the retention of excrementitious products arc powerful predisposing 
causes . Chronic blood diseases act in like manner. Long-continued passiYC 
pulmonary hyperremia.-e. g., from heart disease or from hypostasis-leacls to 
pneumonia. ~rho pneumonia. tha.t frequently occurs during acute articular 
rheumatism has been regarded by some as" metastatic from the joints." A 
more rational 'fiew is that it is due to the blood changes which are part of the 
rheumatic fernr. One attack of pneumonia }Jredisposcs to others; twenty
eight attacks hare been noted in one individual. When pneumonia follows 
a severe blow or injury to the chest or shock from any traumatic cause, the 
injury or shock must be looked on as a predisposing came. In the aged 
lobar pneumonia has dernlopcd as soon as four hours after fracture in the 
hip joint. Cold does not affect the pneumouia ra,te except ju the old. 
March and April statistics usually exhibit the highest pneumonia. rate. A 
continuously ]ow or high temperature has much less infinencc than a 
changeable temperature. Its etiology shows that it is a disease predisposed 
to by all things that depress the vita.1 powers. Children and the aged are 
greatly depressed by the intense cold of winter and the chilling winds of 
l\farch and April. In En rope it is often called the "May epidemic." 

Pneumonia is uulrnown in the Polar regions; it is common along the 
coast of the :Mediterranean Sea. Elemtion above the sea seems to predis
pose to it both in hot and cold climates. North an<l cast winds fayor its 
development. Rainy seasons do not influence the pneumonia rate to any 
appreciable degree ; nor do clamp or marshy districts. But both have a 
marked iufluence over bronchitis and other local pulmonary diseases. It is 
a well-established fact that pneumonia occurs o.ftener among the poor than 
among the rich, the private soldiers than their officers, the sailor on shore 
oftener than on ship, the soldier oftener than the civilian at the same mili
tary post. All this is expbined by the better hygienic surroundings of the 
one class as compared with the other. The less the resistance capable of 
being opposed to some (unknown) pneumonic influence, the more strongly 



100 DlSE.\SE..'i OF TflE RESPIRATORY OIWAXR. 

predisposed is the individual. Every increase in population in a district 
increases the pneumonia rate.' In ~ew York City from 18!0 to 1858 the 
mortality rate of pneumonia was 5.85 per cent. l.1-.rom 185!) to 1877 it 
was G.2 per cent. 

Lob:u· pnonmonia is more prevalent in ~nr Southern than in on_r Nort11-
ern 8tates. Epidemics in tho West Indies were more clevast.at1.ng than 
those iu Icelnncl. On our continent the prevalence of pneumoma rnrrcascs 
from polo to equator. All acute general diseases increase with the popula
tion; pneumonia docs this. 8tatistics show pneumonia to be more frequent 
in Xew York City now than twenty years ago. 2 While cold has something 
to do with its development, the e:rciting effect of cold cannot be accepted. 
Again, there is no relation between the amount of. lung itnolved and the in
tensity of the symptoms. 1 Jn local inflammations the reverse of this is true. 
:Ko second chill occurs when another lobe, part, or the other lung is at
tackcd.4 Prodromata sometimes occur iu pueurnouia. 

r11hc success of modern mcl.hods of trcatrneut hears evidence to its being 
a general (sclf-litniting) ncutc febrile discnsc. 'l

1he J1ature and action 
of lho poison that may be supposed to cause pneumonia are indicated by 
the following !acts:-li)pcrinosis docs not seem capaLle of causing pneu
monia: fihri11 increases as hcpatization ac1v011ccs and does uot antc-dnto it 
or tho pyrcxia. ~ Its resemblance to the ncute genernl diseases is mninly in 
its nervous phenomeirn, ant1 tho complications which render pneumonia 
dangerous :nc those which diminisli the ncrl'C supply or weaken the muscle· 
power o[ the heart. 

\Vhile pneumonia is thus nclmitlecl to be a general constitutional disease 
with local manifestations, undoubtcUly df'pcnding upon a specific cau;;c, 
that specific element is at present not satisfactorily determined. Various 
micrococci have been described as the exciting cause of the disease. 'fo my 
mind the proofs of the invariable etiological relation of any one are insuffi· 
cient. n. seems more probable that under certain predisposing conditions 
sevcr;ll micro-organisms may become the exciting cause or a pneumonia. 

Symptoms.-Subjecli've or mtional symptoms. Tho invasion, in about 
one fourth or the c:isl's. is prcccdl•d by proclrom<.Lta. 11 In old age they are 
more frequent lhan in adult life (GO per ce11t. ). 'rhe:y rarely occur in chil· 
dren . li'or a day or longer there may be malaise, anorcxiu,. headache, dull 
p:tins in the limbs, back, and luP1lmr region, vertigo, epistaxis, and slight 
~harrh~a, .or Lhcr~ may be slight jaundice, flashes of heat, and rigors. Fly
rng }~funs m .tho limbs and che8t arc common in old age. Rise in tempera
ture is somclimes a prodromc. .In Belle me Ilospital, in 1877, a patient for 
two or three cl:iys preceding the 111itial chill had a Lcmpcmtnrc of 10·i0 -103" 

to\~~~~~,:i~~s~f·~~~1~:~~~~~~:~.meau fluctuatiou in the mo1·talit)' fn.1111 pneumonia is in inverse ratio 

~;ii~i~!fS~t~~1~~~ 
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F . In epidemics, fubrile symptoms and dianhcea arc common. 1 In most 
cases the invasion is snclclcu, ;)ncl the disease is ushered in b_y a distinct ch ill. 2 

Generally the patient is seized with a chill in tho night. This chill is 
intense an~ prolonged, more so than in any other disease except pya:>mia 
and malanal fever. It lasts from one hnH nu hour to three hours. Its 
abruptness and v10lencc are characteristic. Ia children, headache, nausea, 
vomiting, delirium and couvulsious may usher in the disease, its 011set 
resemb1ing that of an exanthem; when these do not occur in all their in
tensity, the child is restless or stupid, and there arc thirst and anorexia, 
increasing towards night. Again, a child may a.wake in the middle of the 
night with a burning skin, bounding pulse, flushed face and lmcking cough . 
When, in children, the pneumonia. is ushered in by convulsions followed 
by a loss of consciousness, the consolidation is usually at the apex. 

A distinct chill is less frequent in the pneumonia. of old age_; yet when nu 
old person has a marked chill pneumonia may always be suspected; although 
less frequent it is more cliaguo.stic than in adults. A protracted fit or shiv~ 
ering and pain in the side are the two initial symptoms in about 50 per 
cent. of the cases of acute stllenic seoi le pneumonia. In the other hn.lf of 
the cases the onset is attended by slight increase in the frequency, and 
irregularity of the respirations, slight pyrexia, short 11acking cough, and a. 
feeling of great exhaustion. Intense weakness may be the only symptom. 
Nausea, vomitiog, din.rrbcea and co11apsc, or a semi ·Comatose condition, not 
infrequently usher in a senile lobar pneumonia. In a rery few cases, stu
por, coma, and disturbance of intellect may be the only early noticeable 
symptoms, and they may persist during the whole course of the disease. 
The initial chill (whenever occurring) is rarely repeated. 

With the initial symptoms there is a rapid 1·ise in temperature accom
panied by pain in the side, which is aggrava.ted by coughing and by deep 
inspiration . The breathing is accelerated, there is clyspnooa, cough, expecto
ration, the countenance is flushed nncl anxfons, there is headache, loss of 
appetite, and intense thirst. r.rhe urine is scanty and rfark. The bowels are 
constipated. The tongue is heavily coated. T he symptoms increase unti l 
the da.y of crisis, when they either suddenly remit and tbe patient breaks 
out in a profuse sweat, or they subside by lysis. 1'he dcfervescence is usually 
reached between the fifth and ninth day. 

The follow ing is an analysis of tho prominent objecth'e symptoms of 
pneumonia : 

The respiration is more constaotly increased iu frequency in pneu
monia than in any other acute disease, and varies from 30 to 80 per min
ute. Usually, ic acute diseases, the respirations increase with the pulse 
rate; in loba.r pneumonia tho ratio between pulse ancl respiration is early 
perverted. The respiration may be 80 per minute and the pulse rate not 
more than 100. The acceleration is not in proportion to the amount of 
lung inrnlved, and it does not depend on tho pain in the chest or the py
rexfa. It is panting, not "catching," in character. It may or may not lie 

~ ~~ ~;i:t~t~s:! ~~:·{11;,~rc~ gi\'ea by Fox, Louis, 1-lm!~, Grisolle aml Lebert as repreeenting the 
rrcqucncyofthe1nltiE1torycblll. 
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accompanied by dyspncen. In children accelerated breathing is more 
mnrked than in adults. The discrepancy between the pulse and respiration 
is not as nrnrkcd as in adults; in the former the pulse may range bctwcC'n 
150 and 160, and in the latter between 80 and 00. Expansion of the nos
f,ri ls is an early symptom in t he pneumonia o! children. Jn old age expi
ration is sudden, the whole act is "panting .. , The average number of rcspi
mtions per minute is 22, and the duration or inspiration is to that or expi
ration as G to 9. It is rarely accompanied by dyspnom. An exaggeration 
of (normal) senile "catching breathing" is one of the most frequent forms 
of abnormal respiration in senile pneumo11ia. 

Dyspncea, although frequent, is by no means const;int. It docs not de
pend upon the amount of lung involved, since double pneumonia may 
be nccompanicd by less dyspnooa than when only a single lobe is involrncl. 
It is often so great that the patient is unable to lie clown. T he grcnlcst 
dyf'.:pnooa. occurs where there is mn.rkecl nerrous prostration. In "second
ary" and complicated pneumonia the dyspnma is greater than in prinrnry 
uncomplicated pneumonia; it is panting, not labored. In cl1ildren, dysp
nwa. is most marked when the apex of the lung is involved. In old age 
dyspno)a is so infrequent that CYen with respiration at 70 they do not 
complain of difficult breathing. 'Then a patient O\·er seventy years who is 
asthmatic, or who has chronic brnnchitis, develops a pneu monia, the dysp
nooa Lha.t may ha.ve accompanied the prcvions condition diniinislies. lie 
simply feels exhauslcd, and usually dies suddenly. 

Pain follows the chill; ii is situated underneath lhc nipple o( the af
fected side. It is sharp and sblbhing, often located OH'r the pnenmonic 
spot, and is inlcnsificd by coughing, sneezing and deep inspirations. In 
central pneumonia there is no pain; it is the pleurisy that causes it. Pneu
monia.itself is a painless disease. Pain in the affected sirlc rarely continues 
beyond the third or fourlh clay. Ir it continues beyond the eighlh clay it 
is evidence of plcuro-pncumonia. It is present in 85 per cent. o( all cases. 
ln old age pain is never severe. It is rather a dull, uneasy feeling referred 
to the whole chest or to the nbdo1rcn. 

Gough is prrscnt in o,·cr 90 pC'r cent. or ~he cases. It comes on within 
twenty-four hours after the adrnnt of the disease. At first it is short, 
"hacking'' in character. ft may entirely cease just before a fatal issue. 
It is more constant in children than in adults; it is sometimes paro:t· 
ysmal. Old people with pneumonia oflcu ham no cough. ·when present 
it may be so sli.g!1t ns to C'Scapc the notice o[ both patient and physician. 
S~lo~il~l broncl11tis or aslhma. have preceded the pneumonia, the cough 
d1m1111shcs, and may wholly disappear on the achcnt of the latter. The 
expe<:to~·ali~n is characteristic. In the first forty-eight hours of the dis 
ease 1.t 1s simply frot.hy mucus. Then it becomes semi-transparent, viscid, 
gclatmous and tenacious, but never opaquC'. So tenacious is it that the 
cup containing it may be hwcrted without spilling the mass. It can be 
~ra.wn out between the ih.umb and finger into thin strings. This tenacity 
Ill great part causes ihe difficulty of expectoration . Its color ''arics. About 
~he. second. day the "brick-c.lnst" or "rusty" sputa may be observed. 
This color ts due to the presence or blood. 'l'hc sputa may be creamy and 
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yellow. or of a YC'ry dark or prune-juice color; the latter i~ indicati;c of a 
dcpntYed blood state, and occurs rspccially in alcoholic subjects. As death 
ap11roaches, the sputa. become scanty, less tenacious, more difilnent, and 
often of a grccnisli hue. Greenish sputa may occur in the middle of the 
pneumonfa::md during resolution, and in "bilious pneumonia." When res
olution occurs the sputum becomes abundant , and o[ a yellow, creamy color. 
•rhcre may be no sputum throughout; 01· it may not appear until the 
sixth or C\·en the twelfth day. 'I1he sputum may remain brick-dust till 
the ninth or tenth day. In pneumonia of the apex and in that compli
cating acute articular rheumatism the sputa are often entirely wanting. 
In children sputa arc usually absent; but brick-dust masses may be de
tectetl in the matters rnmited. In senilepneumonict expectoration is neYer 
:m early symptom, and is liable to cea~e suddenly during any period of 
the disease. Rusty sputa arc prc~ont in about 33 per cent. only of such 
case:;; ; frothy O!' "catarrhaJ ., sputa. are the rule. A chocolate-looking 
serous sputum, appearing soon arter the onset of n. pneumonia, shows a. 
depr:wcd condition and indicates" typhoid pneumonia." Examined under 
the micro.;:cope the sputum is found to contain swollen spheroidal red and 
white blood discs, minute fat spherules and the other clements described 
under morbid anatomy. 1 Jn a.bout. 75 per cent. of cases there will be found 
in the sputn. (when floated in water) casts of the alveoli and bronchioles. 
The chemical constituents of the sputa. arc albumen 1111d mucin. Ty-rosin 
and sugar are sometimes found in it. There are two explanations of the 

acid reaction of the sputa.: Vcrdcil 
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'!~11111111 to dcficienc.v in alkaline phospha.tcs.t 
toi ~a~~;~ i~J:r~~~~1~~1~~~\\~:~~ :~ ~~~1~~;:~~: 
td and it has been thought that, from tho 

rapid and excrS<ivc cell-transformation 
1ol in the lung. chloride o! sodium is at-
t(I/ tracted to thatorgan. 1 The expired air 

in pneumonia is colder than normal, 
/C(/ and there is a.diminution in the amount 

of carbonic acid excreted. 
9.f The temperature-range of a typical 

case of lobar pneumonia, indicates that 
98" it belongs to a remitlent or sub-remit. 

tent type, rather than to tho class of feb
rile disorders marked by a continuously 

Tempe~1~~:.1~~c1;~~:1~~na~ f.:j~~~.~~jc Lobar ~ft1:e!~~np;;~!U ~:~1p!~~t~!~~ i~i!!s ii~~~~: 
1 Dr. WaM1e amrm,. that 1ius cell~ are not round in the brick-du1Zt ~pulum. 
'Catarrhalsputacontain 10tollpercl.'ntoralknlinepho1Z1>hate.i: pncumoulcs1mtanone. Incntarrh, 

~a is to pota.~h 11~ 31 to 20: in pm!umouin, la to .it. There i~ 5 per cent. more sulphuric acid In pneu. 

mo!ii1~1"~1~1!'1c~l~:1~\il:~:\~~;~ 1~111s no chloriile or sodium In the urine, IO per cent. or the ~olid matcdul ol 
the ~puta cond11ted or thnt ~alt. 
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denly during the initial chill, nnd in two to lhrC'C hours after it mny range 
from 102° to 105° F. After the first twcnty-fonr hours the temperature is 
subject lo morning and c\·ening exacerbations an<l rc~issions; _b ut the 
morning temperature is rarely 2° F. lower than tbe cvcnmg-thc d1lTerencc 
in the sub-rcmittcut type may amount to only 1° or 1° ~--... At midnight a 
second exacerbation may occur, but not so mnrke<l as thnt occurring early in 
the eveniag. Rarely, remissions 
occur in the evening and ex~1cc rba
tions in the morning. The tem-
perature is usually highest on the . 
evening of the thi rd da.y. In some "".. 
cases Ll10 maximum is not reached /(f 

till a few hotus before the crisis. 
Just before death the tern pera
turc may rise very high, even to 
100.\ ° F. If, after the fourth day, "' 
a m;rkcd remission is followed by ttr' 

a high temperatu re, it indicates '(I: 
either an ~xtcnsion of ll10 pncu- 9 

monia, or the occurrence of some 
actirn complication. Ir, in a mild 
pneumonia, the temperatu re su<l-
dcnly rises, it indicates n gmve TFo~ff.t1~f,,~(~'bb~!~1t~o~!scc~~/yc~[~ t~~~ . Pn~~: 
complication. The sudden Call of 
temperature on the fifth or sixth 
day indicates a. crisis, nncl the beginning or convalescence : it may occur in 
the morning or after the eveni ng cxacerbnJion. In a typical case it is usual 
to find the temperature on the morning o[ the firth, sixth, or seventh day 
lwo or more degrees lower than on the preceding night. Then it falls 
gradually until a normal, often a subnorma l temperature is reached. The 
crisis may show itself by successively increasing remissions, while the tom. 
pemturc during the exarerbations Tiscs to the same height as before. It is 
usual !or the remission lo be exaggerated just before the crisis ; again, 
the IC\·cr may reach its highest point just be[orc lhc final fal1. When 
the temperature declines gradually (" lysis ''), a normal point is usu
ally reached by the nin th clay, sometimes not un t il the twelfth or 
fourteenth. A protracted, slow fall jg met with o[lcnest in the wenk, 
dcbililn trcl, and in those who have been blrcl or depressed hy trcntmcnt. 
A conti nuously high temperature after U10 tenth day indicates purnknt 
infil trat ion. (See Fig. 23.) Pneumonia at the apr'x has the higla1:.;t 
temperature range. rrho fiflh and seventh arc the days of crisis in the 
majority of uncomplicated cases. Of 867 cases, 677 ended before the 
eighth day. Neither the height of the fever nor lhc amount of Jung in· 
volved influences the day o[ crisis. In bilious pneumonia occu rring in mi
asmntic regions, the temperature is paroxysmal. In children the tempera
ture rises -very rapid ly, sometimes reaching 106° in the first twelve hours. 
'l'hc highest, recorded temperntu res arc in the pneumonias of children. The 
critical fall is remarkable, the lcmpcralure quite often reaching 2° to 2l0 
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below normal. This low lemperatnre may continue two or three days. In 
old age it is mainly by the temperature that the exact time of invasion is 
determined. rrhe rectal temperature may be 103° to 104° on t!1c first days, 
and then continue at the initial point for three or four days, with morning 
and evening oscillations of a degree or lt0

• The temperature: docs not be
gin to rise until several hours after the chill, if the chill occur. (See Fig. 
19. 

The pulse Taries with the seTerity, extent and ~tago of the pneumonia. 
In mild cases it ranges from 90 to 120; if it continues above 120 the case is 

... ,,,...._-y...-1 .,...2....,...J...,...,_..,......,...--6 .,..7....,...F_,..9..,.l_a.,..1-1 ,-,2-. ~:';rcfuuTI~~ p~~~:e ~nss~~~ 
and feeble. In severo 
cases, and when the ner
vous system is markedly 
implicated, it is rapid, 
small and feeble, and nrny 
be 130 to HO 01· lGQ at 
the onset. Iligh temper
ature is usually accom
panied by a rapid pulse, 
and vice versa. When the 
critical fall of tempera
ture occurs, the pulse 
fa 11 s correspondingly. 
After the third or fourth 

i··w.26. day the pulse exhibits 

~·ej.~~r~~~~1e1!~ci~fi\t~~ti'o~·;~?d 0:i1~~.~';u'i~"1tl1 1~1,~c~\:~12~1\ R:~:iug ~!icl;t:;m b~n j~~~j,, c~:~; 
compressible and intermittent. Just before death, it becomes markedly 
slow in many instances. It is not the most extensive pneumonia that 
is accompanied by the greatest flagging of the hart. Heart-failure may 
exist before, or just as hepatizatfon is commencing. The pneumonia 
with the highest temperature is not the one where heart failure ii 
most marked or occurs earliest. When the heart is failing, the pulse 
shows that the artery is uncquolly filled by each beat. First, the force 
varies; then waves occur, and finally true intermission. I have been able 
to detect heart-insufficiency by these variations in the pulse within twenty
/our hours after the onset of the pneumonia, and occasionally during the 
initial chil l. Jn children the pulse-rate is greatly increased : it may be 200 
per minute. It is small, unequal and irregular, but never intermittent. In 
senile pneumonia the pulse is not a reliable indication. Its average rate is 
73 to 78; rarely does it reacl1 120. In old age, both in health and disease, 
the pulse has a fictitious hardness, on account of arterial rigidity. It may 
not be irregular or intermittent when the heart is, nm] vice versa. Inter· 
mittence of the pulse in senile pnenmonia is common, inclcprnrlcnt of any 
cardiac clisturhance. Jn all cases of senile pneumonia., tlte pulse slwuld ba 
r,ounted at tlte lteart. 
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The skin is often l1ot and <lry until the crisio; hut it may be bathed in 

perspiration from the onset. A moist surface is regarded n.s a favorable 

sign, but whc11, at the acme of the r1iscase, the parched skin becomes moist 

and the patient is not relieved, it is an unfavornblc symptom. In mo~t 

cases, the eXJJression of tlie cou11lenancc is characteristic. The face is am:
ious, and o\·cr the mnlar bones is :.1 mahog:rny flu sh, not diffused as i11 ty. 

plrns fever, but wen defined and circumscribed; it is called the "1meu
monic spot.'' The rest of the face is pale. 1 Usually, one check is more 

flushed than the other; this is clue to disturbance of the vaso-motor sys

tem. When there is a great disturbance or tho circulation, or when rnso

motor disturbance is excessive, the lips become cy:moscd. At the time of 

the crisis the lips become pale. In about 50 J>Cr cent. of cases, pneumonia 

is attended by an lterpetic eruption upon the cheeks, nose, lips or eyelids. 

It is rare before the !'=Ccond or lhircl clay, nnd it may noL occur until the 

crisis is reached. llcrpes occurs with varying frequency in different years, 

and is more commonly met wiLh in pneumonia than in any other febrile 

disease. One winter, nearly e\·ory cnse of pneumonia in llcllerue Ilospital 

was accompanied by "herpes labial is." Sudamina may accompany profn::e 

swc<1tings. In cltildren, while the suriacc of the body is hot and dry, the 

exli'omilies aro cool, and the pncumonic flu sh is bluish or violet-colored. 

Cynnosis or lhe extremities is more frequent than in adult!'=, and herpes Ia .. 

bialis is more constant. All tl1e cutaneous symptoms arC' C'xaggC'rnted in 

chilclrcn. Jn old oge lhe pneumouic flu sh is often tho first objective sign 

of pneumonia. rrhe eyelids alone arc cyanotic. If the face is at first 

dusky, it later assumes a sallow hue, and the surface heat is succeeded 

by a cold, clammy perspiration. 
Tf'lte cerebral sy1111Jtoms arc not very significornt in tho early stages of 

pneumonia. ll eacfacho is the first to occur, aml ma_y continue throughout 

the entire course o[ tho disease. It usually climini$hos after the third day. 

Wh en sernre in thoC'\'Cni1)g there will be slight delirium at night, so slight 

as often to escape notice. Delirium and convulsions rarely occur except 

in the debilitated and 111 those of dissipated habits. It is most frequently 

mot with in drnnkards, and th en assumes tlrn chu,ractcr of delirium tre· 

mens. Sometimes in non-alcoholic pneumonia the delirium assumes an 

actirn. violent character. Whenever delirium is present it is important 

to make diligrnt search into tho former habits o[ the patient. Pneumonia 

or .tl~e apex is oftenest accompanied hy severe cerebral sym ptoms. The 

<le1mnm nrny pass into coma. When clC'lirium and hea<lnche arc markeil 

sy.mpt?ms, m~1scular tremors('' snhsultus~cndinnm '")are very apt to occur 

w1t11 111somni11 ancl frightful hallucinations. rrhese cerebral symptom~ 

oecur so ~arly and t~re rn mark('{] in alcohol d.J·inkcrs that they mask the 

pneumoma; :i physwal rxploration alone reYea}s the di:::ca.sc. When de· 

;~rinm ~s ,pre~out in tho weak aml feeble it is o( the low, muttering, 

typhoid type, an<l soon pusses into a state of stupor. Photopl10Lia, 
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dioturbanccs of vi~ion, and dcufncs.'3 are rare. In cltildren the cerebral 
symptoms are more prominent than in adults. St.upor and restlessness on 
the one hand, or headache, dc1irium aud convulsions on the other, nrny 
usher in pneumonia in children, and they may rapidly puss into a scmi
comatose condition. Convulsions are as common in children as they aro 
rare in adults. They may be general, resembling those of cpilcp:;y 
("Eclamptic Pneumonia''}, or they may attack single muscles or groups. 
Tetanus :md opisthotonos arc uncommon. Delirium and coma occurring 
late arc usually followed by fatal coma. The cerebra.I disturbances often 
strikingly resemble those of acute meningitis. In senile pneumont'a head
ache may persist throughout tho disease. It is usually accompanied by 
mild delirium, especially when the pneumonia is at Lhc apex. It is a busy, 
active delirium, and the patient has a constant desire to get out of bed. 

'rho symptoms referable to the digesti1:e t'ract are not imporlaut. 
Nausea and vomiting arc among tho initial symptoms, and occur in 
about 75 per cent. of cases. At first the tongue is coHred with a white 
iur; later it becomes dry. Anorexia is marked, nnd thir::;t is intense. 
The lips and tongue may become brown, dry and cracked, and sonlcs 
co11ect on the teeth. Diarrhooa. ma.y be an initial symptom; it usually 
accompanies nausea and vomiting. 'rhe bowds arc usually constipated. 
In cltildren nausea. and Yomiting nrc not only common, but in 25 per 
cent. usher in the pneumonin. They usually cease by tho second clay. 
Persistent diarrhQ>a often precedes death . In senile pneumonia lhe tongue 
early becomes dry, brown aml shri"vcllcd, and is protruded with difficulty. 
Although these patients may not complain or thirst, they drink with 
avidity when fluid is p1accd to their lip,.;. Dysphagia is frequent. At tho 
crisis critical clia.rrhrea is more frequent than critical sweats. Loss of 
strength occurs early, and is more marked in pneumonia than in any other 
acute disease except typhus fever. Recovery is rapid when convalcsccnco 
begins. 

The urine in pneumonia. is scanty, high colore<land of high specific gra,·
ity. The amount of urea. and uric acid excreted is two or three times 
niore than normal; it increases until the crisis. antl then suddenly dimin
ishes, falling below normal. Inorganic salts, chloride o( sodium especially, 
are constantly diminished and may be who11yab;:cnt. Rca.ppca.ranceof the 
chlorides marks t!ie approach or convalescence. At the crisis they aro 
present in excess . Urea and uric acid are also sometimes retained in ihe 
system ; and at the crisis there will then be a critical dinrrhooa followed 
by prolonged convalescence. B il e pigment and sometimes tho bile acids 
appea.r in tho urine . Slight albuminuria is present in 35 per cent. of Ll10 
cases . Tho severer the pneumonia. the more marked the nlbnminnria. 

Epistaxis may occur at any timC', but is most frequent at the onset and 
at the crisis. Swelling or the veins of the hands in children is an unfarnr
able symptom. When pnevmonia is to terminate fatally clyspnroa greatly 
increases:, tho patient suddenly "sinks," tho pulse becomes small, rapid, 
intermittent n.ncl dicrotic; moist r(dC's arc heard in the larger bronchi or 
lrachca, and ther0<are physical evidences of pulmonary cadem<.1.. ri1hesputa 
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beco me frothy, liquid, and blood-stained ; they may be entirely suppressed. 
The respirations are more a.n<l more hurried, and the radial pulse become~ 
impercepLibie. Tbe face is sunken and Jivid; the extremities become 
cold, and the capillary circula.Lion more and more imperfect. 'l'he body is 
bathed in a profuse cold sweat. Death is usually preceded by a semi-coma. 
tosc state. 'l 'Lie tem1)eraturc may steadily rise up to the time of death, or 
there may be" defervescencc ." Death may occur at any period of tho dis
ease. ln alcoholic pneumonia clcathis preceded by actire brniu symptoms. 
In cldldren death is often preceded by convulsions or coma.; sometimes 
exhaustion or collapse is most marked. CyanOsis and extreme rapidity of 
pulse arc common in children before death. 

Senile puemnonia may encl fatally within a few hours after tlw onset 
in a most unexpected and q u ict manner. In other cases sallowness of the 
skin, cold, clammy sweat, working of the auxiliary muscles of rcspiration1 

:1 feeble, rapid, irregular and intermittent pulse, and a sudden rise or fall of 
the temperature may precede the fatal issue . 

.d bscess.-Acute pneumonia terminates in abscess in l!· to 2 per cent. of all 
cases. It is met wi th oftenest in debili tated weak subjects. The spula. are 
copious and fetid, yellowish in color, consisting n.lmost wholly of pus. The 
fever is of the hectic type, and is accompanied by rigors and sweats. The 
patfont grows weak and emaciated, death result ing from exhaustion1 from 
asphyxia, or from discharge of the abscess into some neighboring cavity or 
organ.1 The physical signs of the cavity are the most reliable evidences 
of an abscess. Abscess is rare in children. In old age there are no wcll
marked signs. 

Gangrene as n. termina tion of pneumonia has been found in about 14 
per cent. of cases. This, howeYcr, is an exceptionally high percentage. 
Its occurrence is marked by signs of sudden collapse. The pulse is raJJid, 
feeble :mJ intermittent ; the face is pal e and "death-like;" there is pro
fuse expectoration of blackish-green masses containing shreds of decom
posed lung substance having a gangrenous odor. '£he breath is offen
sive and tho body has a cadaverous smell. The sickening odor of pul· 
monary gangrene is most perceptible after coughing. Gangrene has its seat j 
in the lower lobes of the lung, and it is here we must search for its ill-defined 
physical signs. In old a,qe when pneumonia is to terminate il1 gangrene 
tj•phoicl symptoms are present early ancl death occurs in collapse, usually 

wi~1it~l~;:td1~~l:::~~;o;:1~ a°sn~~·~1ptoms that differ bnt sligl1tly from those I 
of t.bc third sbge of pneumonia. Wh en resolution does not take place at 
the period of crisis and the temperature remains high, accompanied by 
symptoms of prostraJion and profuse purulent expectoration, purulent 
infi1tration may be suspected. Somnolence and mild delirium are quite 
frequent during" purulent infiltration." The sputum contains a Jarge 
number of cells in various stages of fatty degenerat ion. The fever baa 
regular evening exacerbations, and it may range higher than at any other 

1 Fox !\nil Gr11en elate that nbscese Is loc11ted preferably nt the apex; Dn CosL.a. says at the baae.-Goy't 
ao~pltal Reports. Ser. VII. 1848. 
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period in the disease. The tongue becomes brown ancl dry, and sordC6 
collect on the teeth and mouth . Rccornry is slow and convalescence 
tedious. Death results from exhaustion. 

Typlwid pncmnonia is a term that has been applied to a pneumonia 
attended by typhoid symptoms. It has also been called "asthenic,'' 
"low," or "nervous" pneumonia. It is marked by cxtrom.c prostration that 
may exist from the onset. In the majority of cases, well-marked pncumonic 
symptoms, after having been present for a short time, soon give place lo 
intense nervous prostration and a.dynamic symptoms. rrhcre is no sputa, 
no dyspnma, no pain, no cough. Sardcs collect on the teeth and gums. 
The tongue is thickly coated, and later, covered with black crusts. 'l1hcrc 
is incontinence or retention of urine. rrhe pulse is small and rapid. There 
is stupor, somnolence, and continual low, muttering delirium. This form 
is common in the aged. In some cases there is marked disturbance of Lhc 
special senses-the speech being most affected. rrrcmor and subsultus 
tenclinum are frequent. Typl1oid pneumonia may be accompanied by 
glanduiar swellings, slrnrp and darting muscular pains, arthritic symptoms 
or vomiting. It is not infrequent in epidemics, and ii may follow 
Bright's disease, erysipelas, alcoholismus, or phlebitis. Recovery is always 
possible, but is slow and tedious, and may not begin unlil the twelfth or 
fourteenth day. A modification of typhoid pneumonia sometimes accom
panies dysentery, intestinal catarrh or phlegmonous gastritis. There is 
great sweating, profuse colliquative diarrhcea and high fever. 

Bilious, or gastric pneumonia, is lobar pneumonia occurring in mala
ria! districts, and accompanied by gustro-enteritis with hepatic symptoms. 
It is sometimes called "malarial pneumonia." It has the characteristics 
of a severe pneumonia, but the fever is paroxysmal. 'rhc tongue is heavily 
coated; nausea and vomiting are common and may be persistent. The 
epigastrium is distended and tender, the skin more or less jaundiced; the 
liver is enlarged, and there is constipation or exl1austing diarrhcea; the 
latter is accompanied by greenish-black. viscid and in.odorous <.lischm·ges. 
"Bilious" pneumonia may be sthenic or asthcnic; but prostration is apt 
to be nearly as marked as in the typhoid variety. The symptoms of bilious 
pneumoni::!. have frequently Jed to t.he diagnosis of "typlwitlgastric 
fei-er." It runs a much more protracted course and has a much longer 
period of convalescence than the typhoid v:iriety; vomiting is "bilious," 
and somnolence and stupor may indicate a fatal issue. 

Latent pneumonia seldom occurs in adults unless it complicates some 
disease whose symptoms arc so severe that the pneumonia is obscured. 
Inter-current senile pneumonia is always latent; and Grisollc states that 
a physical exploration gh~es negative results in the majority of instances. 
Senile pnenmonia may run its course without expectoration, clyspn ooa, 
flushed face or physical signs. Its diagnosis is then difficult. It is to be 
remembered that of a11 phlegmasi::e of advance11 life, pneumonia is the 
most frequent; and of all the acute diseases of advanceU lifo it causes the 
highest temperature range and the greatest proairation. When an old 
person has a slight rigor, followed by a febrile movement attended by great 
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prostration !or which there is no explanation, pneumonia may be suspected 

even though all ii~ usunl signs arc absent. 
lntermilte11l 1mewnonia, which is by some described as n. distinct tn)(I, 

is a form of acute pneumonia in which a malarial element is so prononnetd 
thal all the :mhjcctive and e\'C'll the physical signs undergo distinct inter· 
mii;~ions, returning each day with increased ::;crerjty. H m:ly assume the 
quotidian or the tertian Lype. During the intermission the lempcmlurr 
1miy fall to the normal. Hecurring chills :tnd sweats arc oflcn prcscntj 
and the pneumonia is nol infrequently double. By some it is rega rded ae 
peculiar lo old age; it is very mrc at any other period. Those malarial 
influences that giro rise to this type of pneumonia arc more frcqucntlJ me! 
with in our Southern and Western States than in auy other part or the 
world. 

Physical Signs.-First Stage, or Stage of Gongestion.-Thc physical signs 
indicative of the first stage of lobar pneumonia arc usually present within 
twenty-four hours after its inva!:'lion. Ir the pneumonia commences in the 
central port.ion or the lung their appearance may be delayed till the third 
day. By studying these ::;igns in conncclion wilh the an;1Lomica.l stages of 
the disease their importance in diagnosis and prognosis can best be appre
ciated. 

ln8pection.-'l'ho movements of the :dTeetecl side are more or less rc
slricteJ. 'rho unaffected side moves as in hmlth. In double pneumoni1l 
the respiratory movements will a:;sumc the costal type, attcn<lccl by incrca& 
in the abdominal breathing. 

Palpation.-'fbere is more Or less marked increase m the vocal fremitus 
orer the aff€.clcd lung; the degree of increase corresponding to the extent 
of the congestion. 

Percussion.-'rhcro is slight dulncss over that portion of the chcsl 
which corresponds to the at:rectell portion of the lung. Jt is not well ma.rke<l 
until the end or this stage, although the pulmonary capillaries are engorged 
with b1~ocl from the very first . Even at the end of this stage there some
times remains a slight tympanitic note. Very extensive central pneumonia 
may fail to give any signs until the second stage is reached. Absolute 
clulness jn this stage is Yery rare. 

Attscultation.-During the "dry" stage-which, according to some, 
precedes tho exudation-there will be noticed a feebleness and uunatural 
dryness of the respiratory murmur. This murmur is sometimes harsh, 

sometimes weaker than normal, losing the "breezy," rustling quality of 
normal breathing. Elsewhere it is exaggcra.tcrl. As soon as the congcs· 
t~on is well marked, fine crackling sounds are heard at the end of inspira· 

~;~~fu~:t;·;;:;~~1~l1~.,~,~~i~~~~1~~~1 it~!~~l1J:v~>1~~~:~i~·e~~·~~t~t:n.cha~~1~::r~~~~~! 
resemble those produced by throwing salt on hot con.ls or rubbing the hair 
between the fingers. They arc as numerous as they are minute, are un· 
affected by coughing, and remain audible for from twelve to twenty-four 

hours. This r:lle is o.f an unvarying character, and continues, i.e., is not 
inter- or remittent. If the pueumonic stages succeed each other in rapid 
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succession, the crcpilant r(de may not be heal'cl. They are rare in pneumonia 
developed with acute articular rheumatism. The respiratory murmur is 
feeble or assumes a broncho-vesicular character. Bronchial breathing may 
be heard in this stage (Traube). The voice sounds are slightly increased 
in intensity over the engorged spot. In children the" pneumonic crcpita· 
tion" is usually absent; and though it may be heard at the cud of a full 
inspiration after crying, it jg ncrnr as fine or as distinct as in adults. 'fhcro 
will be no marked increase in vocal fremitus. In old age the physical 
signs are modified b.v a more complete bony union of the chest walls, by 
curvature of the spine, rigidity of the bronchial tubes, by the rounded 
form of the chest, and by senile rarefaction of Lhe lungs. 

Seconcl, or Stage of Red Hepatization.-The physical signs of this stage are 
more diagnostic than those of either of the other stages. 

I1zspection shows the expansive movements of the affected side more 
markedly diminished than in the first stage; while those of the other side 
are increasecl There may be absolute loss of motion over the aITectell lung. 

Paq1ation.-Tbcre is usually mnrked increase in the meal frcmitus ornr 
the consoliclation. In some instances this is so slight that no difference can 
bedetPclcd. Ver.v rarely it is less than on the normal side. rrhe heart 
may be slightly <lisplaced. Rarely can pulsation be felt over the inflamed 
Jung. The majority of authorities regard this pulsation as due to increased 
pulsation in the arteries of the infl::imcd spot, but there is no reason to 
doubt that the cardiac impulse itself can be tra.nsmittod through the solid
ified lung as well as the arterial impulse or the vibrations from the clwrdm 
vocales. In central pneumonia, vocal fremitus may be normal. Pleuritic 
effusions mask the signs. 

Percussion.-There is marked clulness over that portion of the Jung 
which is the scat of the pneumonia. Over the unaffected lung there is ex
aggerated resonance. 'l'he nearer the hepatization to the surface the more 
marked the dulncss. There is a sense of resistance accompanying the per
cussion. A pneumonic lung is more resistant than any other form of con
soliclated lung. When an entire lobe is consolidated its exact outlines can 
be defined. rrhe percussion may have a tympn.nitic quality anteriorly, 
but there will always be clnlncss posLcriorly. 'l'hcrc rnny be slight tympa
nitis just around the pneumonic spot. When an entire upper lobe is con
solidated a tympanitic percussion sound may be caused by vibration of the 
air in a large hronchus. The "cracked-pot sound" is occasionally met 
with in pneumonia over the relaxed and permeable parts of the lung in the 
immediate vicinity of the consolidation. When heard over the condensed 
portion it is caused by the sudden expulsion of air from the large bron
chus. This occurs most frequently in the young with thin chest walls. In 
basic pneumonia the percussion note under the clavicle of the affected side 
may be ampboric. 

Auscultation.-As soon as the air-cells are completely filled with tbe 
pneumonic exudation the crepita.nt r:iles cease, and bronchial respiration 
is heard over the affected lung. It often bas a metallic character ; or it may 
socnd like tearing a piece of linen. Bronchial respiration is more intense 
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in pneumonia than in :my other disease. 1 At the commencement of lhe 
second stage tubular breathing attends expiration only. Later, it accom
panic:; both acts. Pleuritic exudation may mask the auscultatory signs. 
Plugging of a large bronchus will prevent tubular breathing; a violent fit 
or coughing may all ow iL to occur when the mucus is dislodged. The 
voice sounds are increased in intensity, ancl bronchopbony is heard ove1 
the whole ol the consolidated lung. · Bronchophony has lhe same diagnos· 
tic significance as bronchial respiration because it is produced by the same 
physical condition of the lung. When the pleural cavity is partly filled 
with fluid, bronchophony is indistinct or absent Lelow the level of lhe fluid; 
while at the level t~e voice souuds may be oogophonic. Pectoriloquy may 

I
Diminisfted ·rerpiratory1nor:e11U!11la. 

~st stage. ~~:::,,::l~::,:~1=:~';:::·.-. ............... . 
I Cripitanl rtiltl ... -·· · · 

l Sliy/1ti.11crt<Ut(lft;oa:zl'·e.w11ance •. • 

Mcoudstage. 

Dlagratn Illu~lrnting the Phyi;ical Signs in the Three Stnh'Cll of Lobar PneumonlL 

be heard independent of fluid in the pleural cavity. The heart sounds anc 
abnormally intense. In children dulncss is especially marked in the infrB-
clavicular region. Some speak of a feeling of greater solid ity below than 
above tho scapula. which can be perceived before the eaT can detect dnlncss 
on percussion. Vocal fromitus may be increased, Lut this is not always 
to be expected. In old age, inspection and palpation give negative results. 
What is dull on percussion in old age might be regarded as resonant in 
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adults. Ilencc dulness on percussion is a rclati,·c term in senile pncumo· 
nia. When the pneumonia is superficial there is actual dulncss. Tubu
lar or bronchial breathing marks the second stage, and is even more intense 
than in adult life. Small gurgles or mucous r:tles are heard in this stage. 
Bronchophony is not rnry common, and never distinct. 1Egophony is fre
quent. By causing the aged patient to cough and expire violently tubular 
breathing may be heard. 

Tliird, or Stage of Gray Hepatization .-Thcrc is no abrupt transition 
frnm tho second to the third stage; the physical signs of early gray hopati
zatiou are the same as in the second stage. 

lnspection.-As resolution progresses, expansive motion on the affected 
side becomes more and more apparent. 

I'alpation .-Vocal frernitus gradually diminishes. 
Percussion.-Dulncss becomes less and less marked. Of all the signs 

this is the last to disappear. As the percussion sound becomes more and 
more resonant the tympanitic note is again heard in spots. It is a long 
while before normal pulmonary resonance is Te-established. 'l'he dulness 
may disappear in patches. AB the dulness diminishes tho pitch of tho 
percussion note rises. 

Attsc1tltation.-Thc broncl1ial respiration that wns present in the second 
stage gives place: to broncho-wsicular breathing, which soon becomes 
"blowing," then indeterminate, and finally normal. Bronchophony gives 
way to exaggerated vocal resonance. In connection with t.hese changes in 
the respiratory and vocal sounds the crepitant r3.le returns, but is soon 
obscured by larger and moister crepitating sounds-the "resolving sub
crepitant rd.le" of pneumonia-the "rtile reclux." Large and small mucous, 
sibilant, and sonorous rd.les accompany the sub-crepitant sounds, to disap
pear only when resolution is complete. Not in!requently the bronchial 
riles that are developed during the stage of resolution are "consonant" or 
ringing. 1 

The physical signs of this stage are all retrogressive, and they disappear in 
the opposite order to that in which they appeared. In rare cases resolution 
is so rapid that the sub-crcpita.nt dle is not developed. In this class ot 
cases bronchial breathing and dulness on percussion continue for some 
time after the crisis. 

If the consolidated lung becomes the scat of purulent i1~filtration, the 
temperature remains high and symptoms of great prostration arc developed. 
Bronchial breathing continues, and becomes more intense, dulncss persists, 
and when r3.les occur tbey a.re high-pitched, sharp, and resemble fine 
gurgles. The occurrence of abscess and gangrene is indicated by the 
physical signs which attend the formation of a cavity in consolidated lung 
substance. No one of the physical signs present during a pneumonia. is 
sufficient for a diagnosis; but the manner and order of their occurrence 
and their relation to tho subjective symptoms enable ono to reach a positive 
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diagnosis in all typical cases. The only diag1iostic symptom is the 

sp~~u~;iildren bronchial breathing rarely disappears before the seventh day; 
it 1s often accompanied by the sub-crepitant rUle. When resolution takes 
place, bronchial breaihlng aud lhe sub-crcpitant rtt.le w~ll disap_pea1: si1m~l
taneously. If pu,rulent injut1·ation occurs, large gurglmg crcp1tabon will 
be beard. Vesicttlar breathing is rarely heard before the eighth or ninth 

dai~ alil afle, ir:ispection, palpation and percussion give similar results to 
those in adult life. Auscultation shows the crcpita.tingsounds to be louder, 
and gurgles large and 1011d are often bea1·d at a distance from the chcsl 
The rate redux is nat distinctive of, or pccuJiar to the third stage of senile 
pneumonia.. 'l'hc_ sound heard at this st~ge is a muco-crepitating sound, 
i. e., a sound pTOdttccd in bronchi of medium size. 'l'he physical signs of 
pulmonary ab"scess in the aged are very generally wanting. Distinctly local
ized gurgliug and cavernous respiration may, with the rational signs of 
abscess, suffice for a diagnosis. The sputa. will also aid, but the diagnosis 
is only approximate. In old age the physical signs a.re subject to greater 
Variations than in. adult life. 

Dtlferential Diagnosis.-Lobar pneumonia may be confouudccl with pul-
11lonary congestion and wdema, JJleurisy, lt!.fpo.static congest·ion, catarrlial 
piieu1nania (in children), pulmonary infarction, aculejJltlhisis (especially in 
chlldren), meningitis and typhoid fever. _ 

Pneumonia begins with a chi ll , followed by a rapid rise in temperature 
and pain in the side; in pulmonary congestion and wdema, there is no chill 
o'r ris:e in tem1)eratnre, and no pain. The sputum of pneumonia is viscid, 
rusty and (microscopically) diagnostic; in pulmonary congestion and cedema. 
there is profuse watery, blood-stained expectoration. Pneumonia is com
cnoitly unilateral, and may occur in any portion of the ]ung; pulmonary 
cedema. is bilateral, and usually occurs in the most dependent portions of 
the hmgs. In pneumonia there is complete dulness on percussion, crep-
1tant rdles and bronchial respiration; in pulmonary rodcma Uie dulness is 
i10t complete, there is no bronchial breathing, aDJ there occur numerous 
large, liquid, sub-crcpitant riles. 

Pneumonia is ushered in by a distinct chill followed by fever; acutepleu-
1·isy begins with chil1iness or several rigors, and the temperature rarely 
rises above 100° Ii,. tho dry, hacking cough of pleurisy is accompanied by 
slight mucous expectoration, and the characteristic pueumonic sputum is 
absent. In pleurisy tbe face is pale and anxious, and the pulse is firm, 
small, tense ancl wiry; in pneumonia tbe face has a mahogany flush, and 
the pulse is full and compressible. The breathing in pleurisy is "catch
ing;" in pneumonia it is" panting." There are no critical days in plemisy. 
Vocal fremitus is diminished or absent in pleurisy with effusion, there is 
flatness on percussion 1 and tl1e soun<l of the percussion changes with a 
change in position of the patient. In pneumonia. voca.l fremitus is in· 
creased, and there is dulness-not flatness-on percussion. In pleurisy the 
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respira~ory sounds. are feeble, _and a grazing, r~1bbing or sticky friction
sound is heard; m pneumoma, lhere arc crep1tant rU.lcs and bronchial 
breathing. Broncho~)houy and bronchial breathing may exist in pleurisy, 
but they arc always diffuse-never sharp ilnd tubular as in pneumonia. 

H11postatic congestion is accompanied by copious, watery, blood-stained 
expectoration; it occurs in the most dependent portions of the lungs, dis. 
a.pp:mrs when the patient sits up, and is accompanied by no Tational symp
toms except dyspnrea and expectoration. 

Lobular pneumonia in children is always secondary; it is not ushered in 
by a chill, usually follows ri. bronchitis, and is developed in both lungs. 
There arc no days of crisis, and the physical signs of pneumonia. arc lim
ited to circumscribed spots. The range of temperature in the two forms 
of pneumonia differ; the two curves represented by Figs. 20 and 25 show 
the differences. 

Pulmonary i1~farction is tarcly met with independent of cardiac disease 
or pyremia.. It is a non-febrile disease, and intense dyspnroa, coming 011 

abruptly, is its prominent symptom. In pneumonia dyspnrea comes on 
slowly. 'rbe expectoration in infarction consists of small black coagula ; in 
pneumonia it is viscid and contains few blood-globules. 'l'he dulness of 
an infarction is circumscribed, and around it moist rUlcs arc heard; in 
pneumonia the area of dulness is extensive, and Lhere arc no moist r:1les. 
There is tt peculiar garlic-like odor to the breath, in pulmonary infarction, 
never present in pneumonia. 

When lobar pneumonia has its seat at the apex, it may be confounded 
with acute phthisis. But the history of a well-marked chill, followed 
by the characteristic pneumonic symptoms, will cna.ble one to exclude 
phthisis. :Moreover, the fever in phthisis is subject to irregular exa
cerbations and remissions. If the signs of consolid<Ltion persist with lit
tle or no change, if the temperature at no time falls to normal, if there arc 
night sweats. if emaciation is progressirn-theu the case is to be regarded 
as one of pbthisis, even though pneumonia may have complicated it. 

In children pneumonia is so often accompanied by cerebral symptoms tha.t 
it may be mistaken for meningitis. Meningitis comes on insidiously, tho 
temperature rarely rises above 103° F., the pulse is often lower than nor
mal, there arc no thoracic symptoms, no dyspnroa, the face is pale and anx· 
ious, and the physical signs of pneumonia arc absent. 

Sometimes latent pneumonia may be mistaken !or typliusfever, especially 
when typhus is prevailing. While in charge of the typhus fever patients 
on Blackwell's Island, I frequently saw cases where such a mistu.ke had been 
made during a. typhus epidemic. In these cases there will be dry tongue, 
clelirium, and high temperature. 'l'he countenance resembles that of pneu
monia, but the presence of the typhus eruption ancl the absence of the 
physical signs of pneumonia will establish the diagnosis. 

Pneumonia with typhoid symptoms is sometimes mistaken for typhoic_1 
fever. 'rhe differential c1iagnosis is not difficult, if one remembers that the 
pneumonia which complicates typhoid fever does not come on until Jato in 
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the fever, and lhe regular history of typhoid fever precedes its development. 

On the other hand, when the typhoid symptoms arc present from the be

ginning, or come on at the end of the second stage of pneumonia, tho phys. 

ical signs of pneumonia will precede the tn1hoid symptoms. If a patient 

over sixty years of ago, with this type of pneumonia, is not seen until the 

second or thirtl week of his sickness, although evidences of lung consolida

tion may he fonud, it wi11 be very difficuH to decide whether the pneumonia 

is or is not complicating a typhoid fcnJr. and under these circumstances 

the diagnosis will be difficult if not impossible. 

Prognosis.-The phenomena o[ the crisis of pneumonia are a sudden fall 

of temperature followed by }Jrofuse sweats and a diminution in frequency 

of respirations and pulse. Tbe cough becomes loose, the dyspnrea abates, 

the flush disaippears from the face, the sputum is more copious, loses its 

rusty hue, diminishes in viscidityand becomes "creamy," t hin and watery. 

Thirst decreases, the appetite returns, pain ceases and the patient 

:falls into a quiet sleep, waking extremely exhausted. Epistaxis, hre

maturia and hemorrhage from tho bowels may occur at the cri

sis. ACLer the crisis the amount of 'Urea in the urine, which was aug

mented before, becomes normal and the chloride of sodium reappears. The 

crisis iu cliilcl?-en is marked by a greater fall in lcmpcratnre and by a more 

profuse sweat. When cl1ildren have been restless or delirious the crisis is 

marked by a state of stupor. In olcl age lhe crisis is marked by a critical 

cliarrhcea rather than by a sweat. 
'l1he fatality of pneumonia is shown by the following statistics : o! 

12,421 cases treated in the hospitals at Stockholm, 11 per cent. died. In 
the Vienna hospitals 24 per cent. died. The Basic llospital Reports for 

thirty-two ymLrsgirn23 percent. of deaths. Orisol lc reports50 per cent.of 

deaths in those over sixty. In the" U.S. Medical Reports," ~fay 1st, 

18Gl, to July, 1866, of 61,~02 cases which occurred among the white troops, 

14,738 died-more than 24 per cent.; and of 16,133 among colored troops, 

nearl_v 33 per cent. died. The deaths from all olhcr inflammatory diseases 

of tl1e respiratory system for the same time were only one-seYcnth as many 

as from pneumonia..' Of 255 cases treated in Bellcrne Ilospital during a 

period of four yea.rs the rale o[ mortality was 34 per cent. The statistics of 

private practice arc very different: of Lebert's 205 cases, only 7--?u per cent. 

died. Ziemsscn lost only 3~- per cent. of his cases. Bennet lost none of 

his 105 cases. (lie says, however, that no complications ex isted.) Brnndcs, 

of C?penbagcn, lost over 2L per cent. of his 142 cases. Fox gives to pneu

monia the fifth, and Walshe the third place among fatal diseases. The 

average mortality-rate from all the published reports to which I have hacl 

access g ives 20--(0 per cent. of deaths. But the rate varies in different 
years. 

The prognosis depends more on tbe age than on any other single ele

ment. In infancy the mortality is greater than in early childhood . Be-

pe1ri~~ Confederate Hospitals' Reports give on:r 30 per cent. or dealbs from pneumonia tor the same 
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tween the ages of forty and sixty tho death-rate is ffom 10 to 25 per 
cent., while from ten to thirty years a.I most a.11 of the tmco0111Iicated cases 
recover. After sixty the prognosis is always unfavorable. Pneumonia is 
the most fatal of all acute diseases at this period of life; most " sud
den deaths'' in the old are from acute lobar pneumonia. Some oI the most 
reliable modern authorities state that nine-tenths of deaths after the soventy
fifth year are from ncute pneumonia. It is more fatal in females than in 
males. In some years the proportion of deaths is far greater in summer 
than either in the spring or winter; and certain-as yet unknown-atmos
pheric influences arc of the utmost importance in determining the death
ratc. The extent of lung involved influences the prognosis ; double pneu
monia is rarely reco,·cred from. When an entire lung is involved, the 
prognosis is not a::; good as when only a single lobe is inrnh,ed. Apical 
pnenmonia-especially in the old and very young-is more often fatal than 
basic. The feebler lhe patient the more unfavorable the prognosis . 

Complications render the prognosis unfavorable: o[ 225 of my own cases, 
87 were fatal and 168 reco•ercd. Of these, 124 were complicale<l and 131 
uncomplicated. Of the complicated cases, 75 died; of the uncomplicated, 
12 clicd. 1 The most d:.mgerou::; complications arc those which exert a 
direct influence on the heart, diminishing its 11ower ancl obstructing the 
flow of blood from the right ventricle. Acute infectious diseases are 
dangerous complications because they hasten heart failure. 

Pneumonia may be regarded as mild when the temperature is below 104°. 
When the fever ranges above 106° for two days, the case is unfavorable. 
A gradual rise in temperature after the fourth day is always an unfaror
able sign. A low temperature is dangerous only when the respirations 
are greatly accelerated. When the pulse i3 120 to 130 for two or three 
days, tlie prognosis is bad. IC the pulse reach 150 per minute, or if it 
becomes irregular, intermitting, or clierotic, the patient rarely recovers. In 
children a rapid pulse is of less significance, and in old age the pulse is 
neYer a reliable guide. Prune:-juicc expectoration is an unf1.worable sign, 
indicating extensive blood changes. \\"hen expectoration is absent in 
the second or third. stage, or i[ it l>ccome scanty and difficu1t, the prog
nosis is unfavorable. Sudden suppression of the sputa, with coincident 
tracheal r:llcs, indicates impc:nding<leath. Delirium coming on after the 
sixth day, convulsions in children, with jactilation and subsullns, or, in 
the aged, a tendency to coma, arc unfavorable signs. Exhaustion and 
prostration, accompanied by a sunken pallid face ancl cold, clammy sweat, 
are always dangerous. In children, bronch ial breathing, after the 
SC\'enth day, numerous snbcrepitant r{tles, copious and persistent cliar-



118 DISEASES OF TIIE RESPIRATORY ORGANS. 

rhrea, and swelling of the veins of the hands are bad symptoms. In 
old age a sudden rise or fall in temperature, apnthy, somnolence, and a 
sallow, anxious countenance are dangerous symptoms. Pulmonary con
gestion and redcma in the unaffected part of. the lung often precede a fatal 
issue. The occurrence of purulent infiltrat10n, abscess, or gangrene ren
ders the prognosis unfavorable. 

In pneumonia the fibrin-factors of the blood arc increased (ollen 400 
per cent. more than normal), the heart-power is diminished, so thaL 
the vcntric1cs cannot empty themselves, the columns and cords whip 
up Lhc residual blood (already prepared for clotting), and "heart 
clots" a1ways form when the death struggle is prolonged and carclinc 
contractions feeble. The "heart :failure" is the beginning of death. 
Post-mortem. results can never give aJl, or the true causes of death, 
but only the modes of death. li, on account of heart failure, pulmonary 
cetlem.a and congestion occur and heart clots form, tl10sc clots cannot ho 
called causes of death. Jiirgcnsen states that in fatal cases of pneumonia. 
cedema of the 1 ungs is probably always present, and heart clots are frc
quen t. Death may occur, then, from heart-insufficiency, from complica
tions (cardiac especially), or from as1ihyxia. Fatal collapse may follow an 
apparently regul:tr and well-marked crisis. 

Treatment.-If we regard pneumonia as n. general disease with a charac
teristic loca~ lesion, the treatment must be mo<lified by the constitutional 
condition of each patient and by ihc type of the pneumonia. If it is un· 
complicated and occurs at ccl'tain periods of life, it will terminate spon
t.aneously in recovery by crisis ; but when certain complications exist, when 
certain conditions are present, and at certain ages, it is almost necessarily 
fatal. 

Any plan of treatment in such a disease, if resorted to indiscriminately, 
will prove unsatisfactory. Although a 1argc proportion of cases will re
cover without treatment, yet well-directed therapeusis will save lives and 
renJer convalescence 1ess tedious. The pneumouic lung no more requires 
treatment than the intestinal ulcers of typhoid fever. It is the general con
dition of the patient, not the local changes, which is to govern us in the 
management of each case. Agents for the arrest of local inflammation 
have no place here; hence venesection, once generally practised, has been 
almost entirely abandoned. A careful study of the pathology o( pneumo· 
nia. not on1y leads to the conclusion that bleeding does harm, but it 
strongly contra-indicates the use of all those agents which have been cm
plo.ved !or the arrest of simple pulmonary inflammation. Hence veratrum 
\•iride, aconite, antimony, calomel, the tartrate of potash and antimony, 
iodide of potassium, and all so-ca.lied "cardiac sedatives" ]rnve been dis
carded, for it is evident that they add anew load to an already overburdened 
heart. They may, for a time, lower temperature and pulse-rate, but tlus 
will be accomplished at the expense of heart-power. Cardiac insufficiency 
will therefore appear earlier and be more profound. 

Counter-irritation by blisters, or other irritants. to the chest (in the 
early stages) is apt to do harm ; but blisters may be applied during the tl1ird 
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stage, to hasten resolution. Tho application of leeches, followed by a lin
seed-meal poultice or other soothing fomentation, will relieve the pain in 
the side, which is often so urgent at the onset, and, if the condition of the 
patient will allow, rna.y be of service. If extensive pulmonary roclema oc
curs, dry cups applied to the chest will relieve the clyspncea, and for a. 
time dispel the cedema. It has come to he a rn1e to incase the chest in 
a cotton-batting or flannel jacket, covered with oiled silk. This has no 
influence over the course of the pneumonia, but it promotes diaphoresis, 
protects the surface from sudden changes of temperature, and it is always 
grateful to the patient. Tho "jacket " is especially beneficial in children. 

Absolute 1·est is important; the patient should be mo1•ed as little as 
possible, and should not be kept in a constrained posture. If signs of 
heart fn.ilure occur, he should not be allowed to sit up or talk. The sick 
room should be large, cheerful and well ventilated, and its temveratnre 
should range between 65° and 70° Fa.hr. A most important adjuvant is 
a carefully-regufa.ted diet. The food should be fluid or semi-fluid, and 
highly nutritious, e. g., milk, eggs, beef-tea, and concentrated broths. 
Milk is preferable to all other nourishment. 

The nervous sltock which attends the onset of acute lobar pneumonia is 
greater than in any other acute disease, except, perhaps, acute peritonitis, 
and the important question presents itself: what measures shall be em
ployed to counteract, or mitigate, tho impression made on the nerve centres 
by the morbific agent which is operating to produce the pneumonia? The 
experience of the last five years leads mo to the conclusion that during the 
developing period of the disease, when the pneumonic blow is first struck, 
and until the infiltration is complete (usually for tbe first four clays), the 
patient is to be brought under the full influence of opiu,m aud held in a 
state of comparative comfort, by hypodermic injections of morphia, re
peated at regular intenals; and tliat by this course a pneumonic patient 
is placed in the best conclitiou, not only for sustaining the primary shock, 
but for resisting the pneumonia. Thus given, opium does not interfere 
with the employment of any stimulating or anti-pyrctic measures which 
may be demanded. And not only does it diminisl1 the chances of the 
occurrence of heart failure, but the great relief and comfort which it gives 
to the sufferer in the first four clays of his struggles are sufficient to com
mend its use. After the pnenmonic infiltnition is completed, opium should 
he discontinued, for paralysis of, anU a. consequent accumulation of secretion 
in the bronchi may grcn.tly increase the already deficient respirations. 

In all severe types of pneumonia there arc two prominent sources of 
clanger-ltea1rt-ins1tfficiency and Mgh temperature. 'J1he two }Jrominent 
indications for treatment are, thC'rc!ore, to sustain the lteart and to reduce 
lite temperatztre. A large proportion of deathS in pneumonia directly result 
from heart failure; alcohol, judiciously used, is the most efficient means 
for preventing oro\7 ercoming it, but its indiscriminate use is more da.ngerous 
than indiscrimjnate bleeding. Only a. few ounces of brandy may be re
quired to carry a pneumonic patient through a critical period ; or its free 
administration may be demanded to save life. In the old and feeble, ancl 
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in those wbo have been accustomed to the use of alcohol, stimulation may 
be necessary from the very onset. The indications in each case demand 
careful study; in no disease is so much discretion required in the admin
istration of stimulants. The pulse is the indicator of the heart's con
dition. A frequent, feeLle, irregular or intermittmg pulse calls fo1 
stimulants. The quantity required in any case is to be determined by itl'i 
eficcts ou the pulse. It is best to begin with small quantities, aud care
fully note the efiect of the first few doses. If it acts beneficially, a favor
able effect will be seen in a !cw hours; aud then the quantity administered 
must be varied to suit each case. It is seldom necessary to use more than 
six or eight ounces of brandy in twenty-four hours; but, when demandc<l, 
it is to be unspadngly given. A dicrotic pulse is always an indication for 
its use. The period immediately following the crisis is the time when 
stimulants are usually most required. Dclidum, muscular tremor and sub
sultus are indications for their use. Critical collapse in the aged must be 
combated by a very free use of stimulants. Carbonate of ammonia is 
cxtensiTely employed as a stimulant in pneumonia ;-it is claimed that 
lts use dimjuishcs the danger of heart clot, but there is no evidence in 
support of this statement;-aucl if given in sufficiently large doses to net 
as a stimulant it irritates the stomach. It is unquestionably inierior to 
alcohol as a cardiac stimulant. Camphor and musk are also iuferior to 
alcohol, and digitalis is only of service when there are evidences of extensive 
renal congestion. 

There arn two plans of treatment advocated for reducing temperature 
in pneumonia: (1) the application of cold in various ways tot.he surface 
of the body; and (2) the internal administration of some oue of the anti
pyretics. It is claimed that the temperature can be reduced by applying 
cold compresses to the chest; a cloth of some thickness is to be wrung 
from cold water and applied crery ten or fifteen minutes to the affected 
side. This not on1y relieves the local symptoms, but it lowers the body 
temperature 1111d hastens the day of crisis. Some prefer the "Esmarch 
ice-bag" to the colcl compress. When cold is used at all, [ prefer the coi l. 
There is no doubt but that tho pain in the side and fever will be relicrcd 
by this means, but the relief is only temporary; and my own experience 
leads to the belief that pneumonia treated in this way is more likely to 
extend, ancl , that there is great danger of chilling the patient. '!'he other 
methods of applying cold to the surface for the reduction of temperature 
in pneumonia are the cold bath, the cold pack, and cold sponging. 

Tbe experience of American practitioners is agninst the cold bath a.ud 
the cold pack. The shock of cold causes depression, which the feeble or 
old cannot rally from. And though fever is lessened, beart-faiJure more 
~apidl! follows, .and is more difficult to overcome. My own experience 
is demdcdly agamst the use of cold on the surface for the reduction of 
temperature in pneumonia. Cold "sponging" may be practised when it 
is grateful to the patient. 

Of the internal autipyrctics, antipyrin and antifcbrin arc largely 
employed. Of these, antifobrin is to be preferred. In many instances it 
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will effect a reduction of temperature not obtainable by other antipyretics. 
In the majority of cases of pneumonia, however, sulphate of quinine is 
more efficacious than either of the newer drugs. To act :mtipyretically it 
must be given in doses of from gr. x. to gr. xx. within a period of not 
more than two hours. 1 The very 1arge antipyretic doses of quinine wllich 
have been recommended seem to me to be attended with danger, for ju 

such large doses it appears to act as a cardiac depressant, and T believe 
tliat with gr. x.-xv. given in one dose we obtain as certain an antipyretic 
result as with much larger doses. No one of the antipyretics should be 
long continued or given in large doses. 

If there is great restlessness or wakefulness during the third stage, hy
dmte of chloral, or, better, small hypodermatics of morphia can be giYen. 
If there is even slight evidence of cyanosis, these remedies shon lcl be used 
with great care. When the pupils are small, belladonna or hyoscyamus may be 
given. For the relief of the distressing cough which is sometimes present, 
five grains of hydrate of chloral combined with one-twentieth of a grain ol 
morphia, or twenty.five drops of cblorodyne every two hours, may be given. 
If expectoration is difficult from loss of muscular power, stimulating 
u expectorants," such as senega and turpentine, are useful. But if this 
difficulty arises from great viscidity of the sputum, alkalies will be found 
of service, and, as alkalies and neutral salines also have a diuretic and 
diaphoretic action, they are especially indicated just before the crisis. For 
the relief of the delirium of chronic alcoholism, tartar emetic and digitalis 
are highly recommended by English authorities. 

In the first stage of senile pneumonia an emetic, when not specially con
tra-indicated, is given in the "Salpetriere Hospital." Ipecacuanha is re
garded as especially indicated. 'l.'hc nitrate of potash and the hydro
chlorate of ammonia. arc also highly recommended in senile pneumonia. 

In children the chest should be thoroughly protected, the diet carefully 
regulated. Leeching and blistering are both harmful, and should never 
be employed. Stimula.ting expector;rnts arc often indicated, and the mod
erate use of. stimulants in feeble children is alwa.ys required. During con
valescence, iron, quinine, mineral acids, cod-liver oil, and blood-making 
wines, should be given. 

Very reccntJy there has been advocated an antiseptic trealnient or pneu
monia, based upon the recognition of the specific character of the disease. 
Such treatment cannot be supposed to affect Lhe local etiological element 
in the lung, but may have the effect of neutralizing poison clements in 
the blood and thus reducing tbe eoustiLutional manifestations. It can
not be denied that a septic element exists in some if not in all cases; 
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hence tho sulphites and hyposulpbites (20 grniu doses every three hours) 

are recommended. Carbolic acid, from 1 to 5 grains, sulpho-oarbolate of 

soda (5 to 20 grains every two hours), have both been used quite extensively 

as antiseptics in the treatment of pneumonia. Thymol and salicylic acid 

have risen into favor because they are powerfully antiseptic and are almost 

physiologically inert. Quinine has also been advocated for its antiseptic 

power. rrbe antiseptic treatment of pneumonia has not yet assumed a 

definite aspect or been snlliciently tried for any definite statements to IJ'J 

made concerning it. 

LOBULAR PNEUMONIA. 

Lobular, calan·ltal, or bronclw-pneumom·a, is always secondary, c..tJbg 

preceded by, or associated with, inflammation and obstruction of the smaller 

bronchi, which lead lo the consolidated lobules. It may run an acute, sub

acute or chronic course, and differs very decidedly both in its clinical and 

pathological histot'y from acute lobar pneumonia. 
Morbid Anatomy.-The anatomical changes in lobular pneumonia are 

confined to scattered groups of air-vesicles, hence the gross appearance of 

the portion of hmg involved will vary with the duration and extent of the 

pneumonic process. In well-marked cases there will be found scattered 

throughout one or both lungs, small, circumscribed nodules of a light, 

deep·red, or bluish color, which do not inflate when the lung is inflated. 

If they are situated near the surface of the lung, they cause small, rounded 

elevations. When they are of considerable size, a reddish fluid oozes from 

their cut surfaces on section, and a small quantity of dark blood can be 

pressed from them. They are less tough thau healthy lung sulJstance, 

and break down easi ly on pressure. rrhesc nodules shade off into the 

surrounding zones of lung-tissue, which may be the seat of redcma, con· 

gestion, or emphysema. The nodules vary in size from that of a pea to 

that of a hazel nnt, and arc Ycry rarely granulnr. 1 When the lung is 

inflated these spots of consolidation are rendered more prominent, so that 

they stand out shai·ply defined from the adjacent lung-tissue. In some in

stances these isolated spots of consolidation become confluent and involve 

a large portion of lu ng-perhaps a whole Jobe-and become pale, firm, and 

dry, resembling in color the gray hepatization of lobar pneumonia. The 

smaller bronchi are congested ; their walls are often thickened, and they 

ma.y contain a thick, tenacious, pnriform secretion which, Inter, may 

become dry and inspissated. When a. section of the 1ung is made they 

often stand out prominently or even rise a little ltbove the level of 

the cut surface. A peri-broncllitis is very often associated with these 

changes. Cylindrical and fusiform dilatations of the tubes are not mfre

qucnt. Often, when a small patch of consolidation is cnt across, there 

will be found at its centre a dilated bronchiole filled with pus. Discolora

tion begins at this point and extends toward the periphery. The con

nective-tissue of the portion of lung involved is increased, nud this, in 

1 .Jtlll.'tm.Beol!ays: "Orauu111tionb,1tt'•rOb!erved." 
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long::.tanding cases, is often pigmentecl. Brouchiectasis may occur at 

rarious points. 
A microscopical examination of an affected lobule ma.y distinguish three 

stages in the inflammatory process. First, the air "resicles may be more or 

less completely filled with pus and scrum, containing swollen and gmnnlar 
epithelium. The capillaries in 
the walls of the air vesicles aTe 
usually elongatccl, and red glob
ules may escape into the air-sacs. 
In the unaffected portions o( lung
tissuc the epithelial cells appear 
large and more distinct than in 
healthy lnugs. In tho secorul 

a slagc the afl'cclccl lobuJcs become 
solid nnd airless. Their color 
changes to a pinkish gray. The 
other changes nrc sim.iJar to those 
that take place in the stage of red 
bepatization in lobar pneumonia, 
except that less fihrillatecl fibrin 

Akeolns rrom a Lu:~G;n~ulnr Pneumorua. ~:u:~~~d e1!:~h~~j:] C~~~~~t~~~l~~~: 
Thnapillariu <«) nrt di~te11dtlf u·UA blood, and 1citl1in abundant, and there are fewer red 
~a1~1;Z flf"( 1w~ 1u-olkn tpUfldla(bl 011d P'11t cdta blood globL1les. 1 The nnatomical 

differences between the second 
stages of acute lobar ancl acute lobular pneumonia. arc as follows: acule 

lobar pneumonia. involves a whole lobe ; acute lobular ouly porlions o[ a 

lobe. Lobar pneumonia advances steadily and uninterruptedly from one 

point, usually from the base upwards, until the whole lobe is involved; while 

lobular begins simultaneously in several lobules remote from ono another . 

.Morco,·cr, these lobules arc in different stages o[ the inflammatory process, 

e.g., one is dark, red ancl moist; another is grayish and quite firm. In lob

ular pneumonia. the small bronchi arc more or less filled wilh catarrhal pro

ducts; while in lobar pneumonia. the exudation is fibriuous and docs uot 

extend beyond the infundibula and minute bronchioles. 
'l1he tltird stage is the stage in which occurs either resolution, cheesy 

degeneration, or purulent -in.filtration. Abscess and gangrene ma.y both 

occur, but they arc very rare. When resolution occurs the contents oi lhe 

alveoli become fatty and granular au<l a.re absorbed, an<l the pulmonary 

epithelium is restored. Large confluent spots o( cafarrhal pneumonia. may 

undergo cheesy degeneration. And even solitary lobules may remain 

pale and yelloiv, looking like so-called cheesy tubercles; when cut into, 

a fluid escapes from their centres. Some lobules that look like cheesy 

• Many parhologi.l'l8 claim that the pulmonary alveolar epithelium t.nkea no acth·e part in the procell8ea 

tbatre11ulti.Dtheabove-descrtbedconsolidation. Rindftc.i!'cbassertsanactiveproliteration. 
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masses are soft, never grannlnr, nnd a pu1·ijM'll fluid flows from their 
cut surfaces. ·while the contents of the alveoli ure undergoing chenay 
changes, hyperplasia of the interstitial conncetivc-Lissue is taking plnctf, 
which leads to more or lcssjihroid £nd'uration or " sclerosis" of the lung. 
On the pleura covering the superficial noJules nu exudation of plastic 
lymph occurs; the Urouchial glands are swollen an<l hyperremic. Cu
tarrhal pneumonia in adults occurs independently of lobulnr collapse or 
atelectasi~. 

Etiology.-Lobufar pneumonia is always secondary to obstruction in the 
air passages, especially those or capillary size. It may be excited either by 
the gradual extension of infhi.mmatory processes Crom the tubes to the air
cclls, or by the entrance of inflammatory products from the tubes into tho 
air-cells. It is most frequently met with between the ages of one nnd three. 
The seni le period also seems to predispose Lo it. 'r he more imperfectly 
nourished the child, the more anti-hygienic the a.ir, surroundings and food, 
the more liable is it to develop lobulnr pneumonia. Debility a.ncl n. long
continucd recumbent posture predispose to it. Indirectly, any cause of 
bronchhtl irritation is a pre:disposing cause. The bronchitis of measles, 
whooping-cough, inflm•n za, and that which accompanies the acute in· 
Icctious diseases, often leads to lobular pneumonia. Jt occurs iu lung
tissne adjncent to spots o! hemorrhage, or pyremic infarctions; Lrauma.
tism lll<lY induce it. H is intimately associated with all varieties of acute 
and chronic phthisi~. It is claimed by some itutho1·ities thn.t caseons 
changes-whether primary, constitu t ing caseous pneumonia, or secondary 
to u. c:atarrhal process-arc a lways depeu<lent upon the presence of tuber
cle Lacilli. 

Symptoms.-Tbe phenomena which attend this form of pneumonia arc 
always more or less obi;;cured by those of the disense by which it hns been 
preceded. It has no cn.rly distinctive symptoms. From au arnttomical 
standpoint jt is evident Lhat its symptoms should resemble those of capillary 
bronchitis. It rarely rnns a regular cou rse,-lcrmina.ting after a definite 
period in either dea.th or resolution,-but may be protrac ted for weeks or 
months. A large number or cn.ses occur in the course of whooping-cough 
and measles or other discn.scs complicated by bronchiti s. The acute form 
is met with almost exclusively in children. In adults the disease usunlly 
runs a sub-ncule or ch:-onic course. 

After a diffuse capillary bronchitis has existed for a yariable period, 
attended by its ordinary symptoms, such as a cough with muco-purulent 
expectoration, sligh t rise in temperature n.ncl labored breathing, if lobular 
pneumonia is developed the labored breathing becomes panting :md ac
~clemtccl; the. respiration may be 100 per minute. Dyspnrea is greatly 
rncreased. It 1s rarely ushered in by a rigor or a di stinct chill. The tem
perature will gradun1ly rise to 104°-105°, 'unlike the sudden rise of lobar 
~neumoni a. . It runs no typical course ; though exacerbations and remia
s1.ons are mark~, they have no regularity; sometimes the morning, som~ 
times the evenmg lempNn.turc is the higher. It varies with the extent 
or lung involveU, and also with the rapidity with which consolidation is 
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developed. This steady rise in temperature, occurring in any disease iu 
which lobular pneumonia is liable to be developed, is one of its most valuable 
diagnostic suggestive symptoms. When death occurs early the temperature 
may rise to'l08°. The pulse rate often reaches HO to loO.' In twenty. 
four to forty-eight hours the pulse becomes small, compressible, anll feeble, 
though at first it is full and hard. Tho cough, which during the bronchi ti' 
was loose, "bronchial," and paroxysmal, now becomes dry, hacking, and 
non-paroxysmal. It is usually very painful. The expectoration is seldom 
seen in children; bnt we may find in the matters vomited clumps of tena
cious, often blood-streaked muco-pus. 

Temperature.RecordinacaseofAcuteLobulo.rPneumouiainacbild (Recovery.) 

. After a time the dyspncea becomes constant. The bre~thing is shaJlow, 
inspiration is short, the chest e:\panding but vei'y slightly. The auxiliary 
"D.uscles are called into play, and there is marked expansion of the nares 
during inspiration. The pale and anxious face becomes cyanotic, and the 
resHessness and jactitation give pln.ce to a lethargic semi-comatose state, 
interrupted by occasional but ineffectual attempts to cough. ~rowards t.he 
end the cough almost entirely ceases. Diarrhcea frequently increases the 
exhaustion; and vomiting which may accompany or follow t.hc cough, 
whi le rare at the onset of tho disease, is frequent in its adYanced stages. 
Anorexia is an early symptom, though young children will take the breast, 
while older children cannot be made to swallow even the blandest. liquids. 
fhe tongue may become dry; sordcs collect on the lips and teeth; aphthoua 
stomatitis is common. Emaciation is rapid. The sub-acute form ortcn 
occurs in the bronchitis of strumous chilrlren, and in that which accom
panies measles and whooping-cough . Its occurrence is marked by an 
elevation of temperature, but the rise is not so gren.t nor so sudden as in 
acute cases; it rises gradnal1y until it reaches 103° F. or 104~ F. The 
cough becomes more severe and metallic in character, and the respira.-

1Jo.rgeneeustatesthathch1U1fo1111dthepu.lseq/Unover200amloute. 
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tion changes from the labored respiration of bronchitis, to the rapid pant
incr respiration of pnr.umouia. 'rhe patient begins to lose flesh, becomes 
}Jale, bas profuse sweatings and fits of exhaustion; the. a~petite becomes 
capricious or is entirely lost; loss of strength and emaciat10n arc iuogres
sivc; the face appears bloated, small indolent abscesses a.ppea~ on the nates 
and back, the }Jatient assumes the appearance of extreme anrom1a, and finally 
death slowly comes from wasting and exhaustion. 

Perhaps, when hope of recovery has been abandoned after a prolonged 
illness, resolution oi the consolidated lung takes }Jlace, and a slow though 
complete recovery is reached. When the disease is to end fatally the tem· 
perature rises rapidly, cyanosis increases, the respira.tion becomes irregular 
in rhythm, and the comatose state is interrupted by convulsions in which 
death occurs. Death may occur suddenly in the midst of a violent fit ol 
coughing. The disease may terminate with symptoms which resemble thoSf 
of well-marked tubercular meningitis. When recovery occurs, it is very slow, 
pulse-rate, temperature, cough, ancl dyspncea all imperceptibly diminish
ing. There is no rapid fall in temperature, such as occurs in croupoua 
pneumonia. In a !ow cases, especially in older children, slight delirium 
will occur at night. The 1irine contains chlorides and slight traces of 
albumen. 

(!/ironic lobular JJneumonia differs from acute in the severity rather 
than the character of its sympLoms. When it supervenes upon some ca
tarrhal affection of the bronchi of modcr;;~te severity- a whooping-cough or 
an attack of measles-the temperature gradually rises until it reaches 102° 
or 103° Falu. Exacerbations and remissions then occur which are more 
irregular than in the acute or sub-acute variety. rrhe respirations increaso 
in frequency. The increase in the pulse-rate, the clyspnrea, the anorexia, 
the loss of flesh and strength-all arc more marked than in the acute form 
and muc11 more persistent. The interference with respiration is greater 
than in lobar pneumonia. As muscular weakness increases the auxiliarJ 
and normal respiratory muscles become more and more enfeebled, and tho 
supply of oxygen becomes, in some cases, so much diminished as to cause 
complete muscular paralysis. :From all of these causes, and perhaps from 
the prolonged fever, the heart becomes feeble . Should recovery occur, the 
fall of temperature and the decline of the other symptoms are gradual, and 
there is great liability to a second attack during the protracted convalescence. 
A spot of consolidation often remains after recovery is apparently complete. 
Bronchiectasis, fibroid indumtion of the lung and emphysema arc frequent 
scquelre ; and in children as well as in adults, pllthisis is a not infrequent 
sequoia. The pncumonic symptoms are much less pronounced in adults 
than in cl1ildren, except when, in the hitter, the disease supervenes upon 
diphtheria. In the old and feeeblc, especially when they have lain in one 
position for a long time, lobular pneumonia occnrs as the result of hypo· 
stasis, independent of bronchial catarrh. In senile bronchial catarrhs 
gravitation determines the lobular pneumonia, and it is not infrequently 
unilateral. If epidemic influenza is comp1icater1 by lobular pneumonia 
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the sputa, in adults, may be quite free and blood-strenked, lmt never 
rusty. 

Physical Signs.-lnspeclion. In well-marked cases the expansive move
ment of the chest is diminished; the diaphragmatic depression is dcepcne<l 
and the lowerribs may appear retracted. Should there be extensive pulmo
nary collapse the chest walls will be retracted. 

Palpalion.-Slight increase in vocal frcmitus may exist over isolated s1>ots, 
if the pneumonic nodules are Jurge antl near the surface. 

Percussion.-There is slight dnlness over tho consolidated spots. The 
dimmished pulmonary resonance in lobular pneumonia. is not easily distin
guished from lobular collapse, and since collapse is symmetrical, usually 
involving both posterior bases, the difficulty is increased. One should 
therefore percuss, in succession, over similar areas on cithc1· side of tho 
chest, !or if a spot of dnlncss on one side has no counterpart on the other, 
one may be sure that it con·espou<ls to a spot of pncumonic consolidation, 
and not to collapse. The upper part of the chest may he extra resonant 
and ereu tympani tic if there is mucl1 emphysema. 

Auscultation.-On auscultation, small mucous rtilesrescmbling sub-crep
itant rtt1es, having a fine, crackling and metallic clrnracter, are heard over 
the spots whore there is duluess. These I'ii.lcs arc ancliblc both with inspi
ration and expiration. They 'are not as fine as, aucl arc more superficial 
tban ordinary pncumomc crepitatiou. In children, during and after a fit 
of crying, fine crepitating sounds may be heard which were not audible 
during quiet respiration. The breathing is less vesicular and may even be 
broncho-vcsicular. There is increased vocal resonance and perhaps bron
chophony. 'l'he respiration in unaffected portions of the lung is more or 
less exaggerated. \Vhen there is an extensive bronchitis with the pneumo
uin, moist, dry and bubbling dies, varying from the finest to the coarsest, 
may be heard all over the chest. 

Differential Diagnosis.-Lobular pneumonia may be confounded with 
rroupous puewnonia, acute tuberculo~is and pulmonary collapse. 

The differentiation between lobar and lobular pneumonia has been 
given . 

Acute tuberculosis is accompanie<l by a higher temperature than lob· 
ular pneumonia and the pyrexia. precedes the physical signs of bronchitis; 
whereas in lobular pneumonia fhe Rignsof a bronchitis precede the physical 
evidences oI consolidation. Lobular pneumonia occurs oftenest in tho 
child (1to4 years); tuberculosis occurs in early adult life. Acute tuber· 
culo:iis is attended by more rapid exhaustion and emaciation, itncl hremop
tysis is not infrequent. Tho presence of brain symptoms is in favor of 
tuberculosis. 'fhe history of an inherited tendency to tubercular disease is 
rarely absent in tuberculosis. 

In collapse of tlte lung there is a tympanitic quality to the percussion 
note over the unaffected portions. The affected sicle is IPOl·e retracted, 
\nd sinking of the ribs and elevation of the diaphragm arc more marked 
thmi in pneumonia. In collapse the respiratory mururnr is feeble or absent 
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and has no bronchial clrn.ractcr. Rttlcs arc rare in a. co11apscli portion of 
Jung. Vocal resonance and frcmitus arc diminishcd. 1 

Prognosis.-Thc prognosis in lobular pneumonia is determined almost 

entirely by the conditions which precede and attend its development. In 
children under five the average mortality is one in fire. rrhe younger and 

feebler the subject, the more unfavorable the prognosis. The progno.~itr 

is better when it follows measles than when it occurs after whooping. 

cough and scarlatina or when it complicates renal or heart disease. When 

the initial bronchitis is severe and extcnsirc, when the temperature rises 
rapidly to l 05° tO 106° Falu., when the1·e is cyanosis, muscular paralysisi 

a.nd the pulse is feeble and frequent, the prognosis is very unfavorable. 
Lobular pneumonia occurring in a rachitic subject is always grave. The 

g reater the extent of lung involved the more unf;i.vorablc the prognosis. 
The lllore abrupt the onset the better the prognosis. The average duration 
of acute lobular pneumonia is from ten to fourteen days; death may occur 
within the first week. Chronic lobular pneumonia may be complicated by 

capillary bronchitis, fibroid incluration o[ the lung, tuberculosis, plcuri!'y, 
cmphyscrrnL and pncumothorax. A very frequent complication is acute 
intestinal caLanh. It may }Jc complicated by pyremia and pulmonary 
infarcts non-pywmic in origin. Death may result from asthenin., asphyxia, 

or from complications. 
Treatment.-It must be borne in miml in the treatment of this affection, 

that it is a secondary disease and that its occurrence indicates tbat the pa· 
tient ia in an enfeebled condition. All depressing remedies must be avoided; 
eve11 when lhe disease assumes a. very active form depiction is not allow
able. When the bronchitis is extensive, vapor inhalations and the internal 
use of muriate of ammonia arc to be employed in accordance with the plan 

proposed in the treatment.of capillary bronchitis in chil<lrcn. The patient 
shonlcl be kept in a warm room, the temperature o.f which shou ld ncvc1 
fall below 60° F. The ventilation should be as thorough as possible, but nil 
draughts and sudden changes oi temperature should be ~woidcd. The air 
should be kept moist nncl the body should be covered with 8anue1. Some 
recommend cold compresses to the chest; t.110 cold pack is likewise adrncatcd. 

Colcl baths or baths from 77° to 8G0
, which arc subsequently lowered to GO" 

F:thr., arc a.lso advocated CYcn for young chi ldren . Jurgensen recommends 
that a small stream of cold water be thrown just over the upper part or th 
back or the neck, the irrigation o[ which produces the most violent respira
tory efforts. ~Iy experience hns been altogether against cold applications; 

and I regard the application oi counter-irritants, blisters, etc., especially t(l 
young children, as productive of more ha.rm tha.u good. I prefer that thl' 

chest. should be enveloped in linseed or mild mustard poultices. Or, in 
very young children, it may be mbbed two or three times a day with a 
stimulating liniment and wrapped in cotton-batting coyered with oiled 
silk. 

~\f ~f I~i;~~m~i.:t~~~1rnE~:~~g;itf.~~0y~;:i~:~:~:~~~g2~~1~::;~.:~~~ 
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During the whole course o! the disease the food i;:hould be fluid, 
nutritious, and administered in snrnll quanlities and at short inlcr\•als. 
Brantly or gin in milk, ten to lwent.y drops every three or four hours, 
may he ginn to a very young infan~, and the quantity may be incrc:1:scd 
until the pulse is increased iu force, the respirations become Jess .frequent, 
and the distress and cyanosh; diminish. As a rule stimulants must be 
commenced at the very onset of the disease and coutinued throughout 
its entire course; the quantity to be administered is to _be determined 
by the necessities of each case. The drug which has most power in 
reducing tl'mperaturc and combating astbcnia is the sulphate of cpti
ninc, which may be giren in lull closes during the period of fever; and 
as an aid to resolution it is most serviceable in sm111l doses during the 
active period of the disease. If the attendant bronchitis is extensive, 
and the accumulation in the lubes obstructs the enLrancc of iur into 
the lungs, emetic doses of ipecacuanha will often afford great relief. 
Apomorphia is advocated by some, but the danger of its pro<lucing 
collapse is very great in young children . Under no considrratiou is 
opium to be given. Oil of turpentine, five drops CYcry four hours, is 
often beneficial in chronic cases. While a patient with acute lobular 
pnrumouia should always be kcpl in bed, it cannot be too constantly 
borne in mind that he shou ld not constantly lie upon his back, for collapse 
and hypostasis are apt to occur in a lung whose power of resistance is 
diminished. Conr<tlesccncc should be managed with the greatest care, for 
fatigue and exposure may induce bronchitis, a seco1id attack of lobular 
pneumonia, and quite probably the advent of phthisis will be hastened, if 
a t;:mdcncy to Lhat disease exist;;. If the disease is prolonged and emacia· 
tion is marked, cod-liver oil, iron by hydrogen, or the syrup of the iodide 
of iron should be given, with a change of air. 

INTERSTITIAL PNEUMONIA. 

Interstitial pneumonia is a fibroid induration of the lung clue to chronio 
inflammn.tion inrnlving its fibrous framework. Multiplication of Lhe con
ll"C'liYe-ti~suc clements in the pulmonary septa takes place, which leads to 
progrcssirn obliteratioa of tho alveolar cavities and conversion of portions 
of the lung into callous fibrous masses. It has been called chronic fibroid, 
unll chronic interstitial pneumonia; also scirrhus and cirrhosis of tho 
'ung.1 

llorbid Anatomy.-The 11cw tissue formation in this variety of pneumo
ma may involve the walls of tlic air-vesicles, the bronchi, the blood-vessels, 
and the pleura. It may be arranged in the form of nodules, bands, or ir
regular patches, and it may involve an entire lobe. The lung is sometimes 
,hrunkcn from one-thircl to one-quarter its normal size. The first change is 

m 1!~:~/0~1n!it~r~:~~~:=~c b~htn~:!~c;~71~~:C~iC:'::!~i~~~ 1:~:. i.~~l!~~; ~t~~ t~'?t8 1~t :: ~~= ~fc~i: 
"'oat frequent pulmooarydJ~co.scs. 
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hyperremia of the iuterccllular and interlobular tissue, followed by the d .. 
velopment of fibro-nuclcatcd tissue from. lhc alveolar and br?ncbial wallti, 
an<l from tho interlobular connectirn t.i!:isuc. At the same time the alrco
lar epithelium undergoes more or less pro
lifcnition. As the uew tissue contracts, it 
slowly replaces and obliterates the alveolar 
strncture. As a consequence, the calibre of 
the air-cells is diminished. The new tissue 
clcrelopment may reach such an extent that all 
of the air-cells of that portion of the lung 
which is the seat of the process may be oblit
erated, and no trace of lung-tissue remain. 
This is not infrequently observed in the sub
pleural tissue, and at the apex of the lung 
in chronic pleuritis. Tho a1reolar cavities, 
when not obliterated, arc empt.y or contain ex
udation 11roducts. FreqL1ently. dense fibrous 

Fie. 30. 
Interstitial Pneumonia, 

bands pass in from a thickened pleura, --!~ii'.10f_~1~;:!~~:";_'fiti(ilu-;;;,,;,,;;.; 
and the changes arc more localized. The 

nuclei of the capillaries participate in these ~f;~'.t~i~f~~~f~i~~:~~·,:~~ 
fibroid changes. 1 In a .few instances the proc· ,/'. 
ess begins, and is chiefly located, in the 
tissue about the bronchi and the blood-
vessels. 

On section of a lung or portion of a lung that is the seat of interstitial 
pneumonia, there is a creaking sound with the movement of the knife, ac· 
!ompanied by a sense of resistance that normal lung never offers. The 
,nng substance tears with difficulty. The cut portion is firm., dry, hard, 
solid and shining, its color varying: at times it is of a dull, glistening, 
slat.y blue; at others whitish, resembling a11 amyloid organ; or it may be 
yellowish reel.' The bluish-colored lung is callccl by some" grny black
fibroid incluration." s Sometimes the cut surface presents a marbled appear· 
ancc, due to the irregular pigmentation of the interstitial tissue. The bron
chi are usua1ly dilated in U10:$C portions where the fibroid changes arc well 
marked. The dilated tubes may form cavities of considerable size, and 
their mucous surfaces arc often ulcerated, or llle scat of intense pa:-;~i,·e 

bypermmia. Bronchial dilatations rarely occur unless there has been a JlrC· 
ceding peri-bronchitis, which bas diminished the elasticity of the brnnchial 
tubes. As the new connectirc-lissue develops nt different points, the weak· 
ened bronchi become constricted, and as a result of this constriction bron· 
chicctases form, the dilatation being increased by the Yiolent inspiratory 
efforts lhat attend the fits of coughing which arc so common in interstitial 
pneumonia. It has been maintained that with tl1e diminution in sizo of 
the lung, there is compensatory retraction of the chest-walls; but that thio 

'l<'oxln •·Rcynolds'~y«tem." 
2 "Hcdlnd11rationofchro11icpne11monia,"-Fo:c. 
3 Reynold11' Syijtem. Art. PMu11wula. 
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compensation being inadequate to the loss in size, dilatation of the broncln 
')ccurs, to restore the equilibrium. 1 

Microscopically, the new tissue is seen as a dense homogeneous, or ob
scurely fibrillateLI mass, containing comparatively few cells. .Pigmentat.ion 
is especially marked about the vessels, and shades off gradually into Lhe 
new tissue. The arteries arc not oblilemlccl, but when cut across stand 
gaping in the section . ~ The pleura of the affected lung is thickened and 
adherent. rrhc bronchial lymphatic glands nmy be hypertrophied, indu
rated, or cheesy. rrhe heart is somewhat hypci Lrophicd, and nearly alw<lys 
displaced when there is consiclernble retraction. Granular kidney and 
granular or cirrhotic liver are frequent accompaniments; and all these 
changes are ascribed to the existence of a " fibroid diathesis." 3 

Etiology. - Interstitial pneumonia is alw;iys secondary-a conservatirn 
process in many instances. All protracted inflarnnrnfory processes in the 
lungs are attended by more or less interstitial pneumonia. All pulmonnry 
phthisis, unless it rnn a very acute course, is attended by it. It is the 
limit of progression in mnny cases of peri-bronchitis, and occurs in all lung 
tissue which is the seat of neoplasms, iufal'ctions, encapsulated abscesses, 
elc. Chronic bronchitis inducing a dry pleurisy, with tho gradual devel
opment of thickenings and adhesions, is a frequent determining cause of 
interstitial pneumonia; it progresses more rapidly when starting from the 
pleura, than from any other centre. Interstitial pneumonia is more apt Lo 
develop in the gouty and rheumatic, aitcr pleurisy or bronchitis, tlrnn in 
any other class. Niemeyer states that it may result from simple "col· 
lapse." 

Symptoms.-The subjective symptoms of interstitial pneumonia nrc at 
no time well defined; and it is imposaible tp determiuc the exact period of 
its commencement, for in the majority of cases its symptoms are continu
ous with those of the pre-existing disease. If, after a lobula1: or plcuro
pneumonia, the dulness on percussion, bronchial breathing, absence of tho 
vesicular respirntion, slight elevation of temperature, cough and dysp
nooa. continue beyond the period at which resolution should occur, the de-
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'elopment of interstitial pneumonia may be suspected. Dyspncea is a con 
stant symptom, and is increased by actire exercise, and b} 1ving on the 
unaffoclcd side. Cough is rarely abscnl, and, as the disease p1vgrcsse!I, it 
becomes paroxysmal. It m<LY be ttccompaniecl by a copious muco-purulent 
or gray-bJack feLid expcctorntion. Sometimes it will ocparatc, on standing, 
into three Jayers:-the lowest contains the solid matter, and is yellow in colurj 
lhc middle is a. greenish fluid; and the surface is frothy, containing mucus 
and fat-granules. If there arc deep-seated brouchicchtses, the cough is har
a:ssing and painful; when ulceration of the bronchial mucous membrane 
exists, h::cmoplysis is not infrequent. The pyrexia. has no regular or typ
ical course ; the tempc1·atnrc is often high est in the evening, rarely rising 
above 102° F. '11he morning temperature may be normal. 'l'he respira
tions and pulse are but sl ighlly accclcrntccl, there will be gradual loss ol 
flesh nnd strength, nigl1t-swcats, dyspeptic symptoms, and not infrequently 
diarrhc:ea. ':l1he fever assn mes a hectic type, and the consequent anremia 
and interference with lhc pulmonary circulation lead lo general dro1lsy. In 
some instances a large portion of lung may remain induratecl for a long 
time, without giving rise lo any symptoms except clyspnc:ea. The patient 
always lies on the affected side; any other position increases dyspncna and 
cough. 

Physical Signs.- Inspcction. After retraction DI the lung has occurrc(I, 
inspection will show retraction of the chest-walls over the indurated por
tion of lung, with marked Joss of expansion on the affected sicle. With
out these signs the diagnosis of interstitial pneumonia cannot be ma<lc. 
rrhe younger the patient, the more the chest-walls are retracted. There 
will be bulging of the healthy side, and increased respiratory movement. 
'L'hc apex-beat will be clisplacei! to the right or left, according as the right 
or left lung is the seat of induration. In some rare instances it is so dis
placed as to he seen under the 1·igltt nipple or under the left clcwicle. 1 

Palpation.-Vocal fremitus is usually increased over the affected portion 
of the !nag, but it ma.y be diminished. 

Percussion elicits a dnll note, "toneless" or "wooden" in character. 
'l'he note is high pitched, and somewhat tubular. A sense of resistance is 
imparted to the hand in percussing. The normal lung may overlap its 
shrunken, induratcd fellow; hence, dnlness will not be as well marked an· 
tcriorly as posteriorly. It may C\rcn be normal in front and dull ancl wooden 
behind. 'J'he percussion note over the opposite Jung is extra-resonant. 

Auscullaliou.-There is a loss of Yesicular cprnlity in the respiration over 
the af-foctccl portions of lnng, and the breathing is more or less bron· 
chin.l in character. The bronchial sounds are loud and sometimes nm
phoric. Bronchophony and pectoriloquy arc not infrequently wesent. 
HAies arc heard, Yarying from the 1nrgc, moist, metallic, lo the high-pitched 
bubbling. The rales may only be audible after coughing. The respiration 
in the unaffected side win be exaggerated. 

Differential Diagnosis.-Intcrstitial pneumonia. mn.y be confounded with 
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vleu.risy with retraction, cancer of tlte lung, collapse of one lung, and pul
monary phtliisis. It is often difficult to distinguish fi.Uroid pneumonia. 
from pleurisy with retraction, and without the aid of an intelligent history 
it is impossible: There will be retraction of the chest-walls in both. The 
retraction from pleurisy is uneven, the ribs are twisted, and the spine more 
or less cunced. In interstitial pneumonia the retraction is uniform, and 
there is a general diminution in size of the affected side. lfremoptysis, fetid 
rxpectoration, and pyrexia may be present in induratiou of the lung, but 
not in pleurisy with retraction. Bronchial respiration is usually present in 
pneumonia, while the respirntory 8ot111ds arc feeble or entirely absent over 
the affected side in pleurisy. 

In d istinguishing fibroid induration of the lung from cancer of tho lung, 
although the physical signs of the two conditions are similar, the history of 
the two diseases is so different that by it alone a differential diagnosis can 
be made. Then the existence or non-existence of cancer in other parts 
or the body is important, for primary cancer of the lung or pleura is ra.rely 
met with. After the cancer has become sufficiently extensive to simulate 
the physical signs of pneumonia, there can be Uut 1ittle difficulty in the 
diagnosis. For, at that late period, the cousLitution::d disturUances attend
ing the development of a cancer, as manifested hy the cachoctic look and 
the glandular enlargements, will make tho way to a correct diagnosis quite 
plain. If the disease has lasted two years 01· over, cancer is excluded. 

Collapse of an entire lung is C'Xcecdingly rare, and can only be caused by 
a tumor pressing on a main bronchus. In collapse the respiratory sounds 
would be feeble or absent, and there would be no cough, expectoration, or 
constitutional symptoms. If vrcssure on the trachea 01· a main bronchua 
is long continued, the Jung supplied by the compressed bronchus will be 
studded with hepatized lobnles, collapsed lobules, and interstitial pneumo
nia; the diagnosis wdl be determiued, not by the physical signs, but by the 
presence of the tumor. 

Prognosis.-lnterstitial pneumonia is never a direct cause of death . 
Such patients live for years, and suffer only from dyspncea. As it is a sec· 
ondary disease, the prog11osis wi1l be determined by the primary disease. 
Extensive indura.tion of the lung, following a slowly resolving croupous 
pneumonia and accompanying rt chronic bronchitis, may continue for ye1us 
a(tcr bronchial dilatations have occurred. 'l'hc dangers and causes of 
<lea.th are intereurrent pulmonary affections, marasmus, hremoptysis, and 
secondary right heart dilatatiouJ accompanied by tricuspid regurgitation. 
If gangrene occurs in indurn.tecl tissue, it ra.pidly extends, and ca.uses death 
by ex)rn.ustion or se1)tic:umia. Somo cases or su,ldcn and unexpected de~;,th 
occur from thrombosis of the pulmonary artery. 

Treatment.-Advaneocl interstitial pneumonia is incurable. Cicatricial 
tissue, once formed in the lungs, remains during the life of the patient. 
Something may be done to prevent its further development; if it is devel
oped from a bronchif,is or a pleurisy, it is important to guard against the 
recurrence of the bronchitis or pleurisy. Under these circumstrmces, the 
hygienic and climatic conditions arc all important, and the individual 

should liYe in the climate best suited to his condition. lligh altitu<l'JS arc 
always indicated . 
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B~sides residence in a proper climate, the patient should be warmly clflcl, 
r.nd efforts shoulll he made to improve the gcnernl hcalLh . Cod-liver oil 
::nd iron arc serviceable in most cases. 

PNEUMONOKONIOSJS. 

Poeumouokouiosis is a general term implying deposit of dust in the 
lungs. 'rhe specific term antkracosis is usually employed i_n the general 
sense, nnd the secondary inAa.mmatory changes nrc included m the disease. 
'rhe more frequent forms are, ((,nthracosis, from coal and carbons; sidero
sis, including all metal dusts; clwlicosis, covering mjncral dusts; tabacosi.~, 
from tobacco; and byssinosis, induced by any vegetable fihrc; commonly 
these diseases are known as stonecutter's phthisis, miller's lnng, pottel''s 
asthma, and r: scooper's" pneumonia.. 

Morbid Anatomy.-Undercooditions of gradual inhalation, all the mineral 
a.nd insoluble forms of dust slowly infiltrate the lung until the bronchial 
walls, interlobnlar septa, lymph channels, and 1ymphatic glands arc more 
or less completely filled . Infianunatory changes are induced which are 
largely fibroid in character, and which can be differentiated anatomically 
from fibroid pneumonia. or fibroi<l tuberculosis only by the presence of the 
13xciting dust clements and the absence of tubercn lar tissue. Tubercular 
changes may supervene, but are not frequent. 

'fhe morbid appearances of the lnngs arc the same as in fil>roicl pneumonia, 
with the addition of grades of pigmcntalion ranging from a light brown 
or bluish black mottJjng, and stri<~tion, to a uniform black, with the pig
ment so abundant as to stain the fingers and fill tJ1e secretions with pig
ment particles. '!'he bronchia.l glands ftl'C always more or less a.ffected, and 
may cut like lumps of co:tl dust. Acute inflammatory processes may be 
induced by long exposure to peculittrly irritating particles. 'rhe changes 
fl.re those of a.n acute plenro-pneumonia. The pleura is red, thickened, and 
covered with plastic exudation; the consolidated lung is soft, pulpy, and 
deeply congcstccl; the ah·eoli are filled with exudation products which 
extend to the smaller bronchi; and elements of the exciting irritant may 
be found with the microscope. 

Etiology.-All forms of dust not soluble in the bronchial secretion may 
induce pnemnonokoniosis. Mineral and metal dusts are usually inha\e<l 
slowly and intcrmittingly, and induce fibroid conditions. Vegetable ele
ments cause bronchitis primarily ; tobacco induces constitutional rather 
than local symptoms; and lhe dust from grain, more particularly outs. is 
the most common cause of acute pneumonic conditions, owing to its pecul
iar properties and the unexampled duration of single exposures. Grain 
"scoopers" work in confined places, as the holds of vessels, often for 
thirty.six hours, and at t imes for three or four days, with intermissions 
of only 1~ few minutes for food and rest. 

Symptoms.-The symptoms all depend upon the form of secondary 
inflammation. lo the acute cases an acute muco-purnlent bronchitis is 
f?llo\~Cd in one or two days by the local evidences of pulmonary cousolid11-
t1ou m both lungs, attended by asthcnic fevet· of 103°-105° F. Delirium 
is a prominent symptom. The pncumonic sputa are at Un;t "rusty 11 or 
hemorrhagic, then purnlent and exceedingly offensive. 
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ThC' cl iscase lasts from ten days to two weeks, and recovery is prolonged 
over one or fwo months. 

Cough and dyspnooa are the only symptoms of simple dust deposits. 
L'lter, both tho physical and rational signs of fibroid pneumonia, compen· 
satory emphysema, and bronchieclusis will develop. Tubercular compli· 
cations are rare, but may be present. 

Diagnosis.-This can be nrncle only from the history, as the physical 
signs of the pnemnonic and fibroid conditions are not modified by the 
etiology. 

Prognosis.-The prognosis depends upon removal of the cause and the 
extent of changes already present. 

Recovery from the acute condition is the rnlc, while death is unfortu
:~:~;. long delayed, even in the most distressing forms of ti.braid pneu· 

Treatment.-Prophyla:xis is of paramount importance. Free ventila.· 
tion must be secured so far as possible, and further inhalation of dust 
prevented by respirators. A large, fine, flat sponge forms one of the best~ 
ns it can be frequently remm·ed aucl cleansed. Treatment of the acnto 
pneumonia is tonic and symptomatic; for the chronic condition it is the 
same as for bronchiti!::i, emphysema, and fibroid pneumonia, when united 
from other causes. 

HYPER..EMIA OF ~'HE LUNGS. 

Hyperoomia of the lungs is a condition in which there is an excess of blood 
in the lungs; it ruay be local or general, active or passive. Active hyper
remia, or fluxion, is not of so frequent occurrence as passive hyperremia or con
gestion. The former is due to increased afllux of blood; the btter to ob
strncti,"'e causes which slow the current and favor accumulation of the blood 
in the pulmonary capillaries. Active pulmonary hypcrromia may be associ
ated with violent and accelerated action of the heart. Tt may be developed 
in young persons with contracted chest by violent exercise, like running or 
jumping. It may follow sudden checking of an habitual How, mental ex
citement, or the drinking of large quantities of alcohol. Sudden diminution 
of the atmospheric pressure (as during a ,-iolent inspiration), e.g., in crollp, 
laryngitis, or whooping-cough, may cause active hyperromia. It may be 
de\-eloped by the inhalation of stim uln ting gases or a highly rarefied atmos~ 
phere such as is met with at high elerntions. 

Passfre hyperrernia, or pulmonary congestion, depends upon an obstruc
tion Lo the return circulation. It occurs with varying appearances and 
anatomical characteristics tha.t haYe led to its subdivision into splenization, 
brown induration, and ltypostatic cougestion. A form of active hypera:imia 
has, because of its physiological ca.use and situntion, been called com,pen.rra
tory hyperromia. Other ditisions are sometimes made, but all the varieties 
can properly be classified under these heads. 

:Morbid Anatomy. -In active hyperremia. the lungs contain more blood 
than normal. On section a bright reel frothy fluid flows, and if the active 
hyperremia be local and compensatory, extensive rodema may result. 'l'he 
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mncous membrane of the bronchial tubes may bo minutely injected. 'l'ht 

alveolar epilhelium undergoes nutritive changes, and becomes swollen and 

granular. The pulmonary capillaries slantl out turgid and dislinct in the 

alveolar wall. 
In passive hyper:::emia tl1e lungs, who11y or in part, are distended, or a 

dark blue or dark reel color·, crepitati ng little, and are heavier and 1ess eln.c;

tic than 11ormnl The process begins in the lower lobes and then becomes 

general. On section, dark blood, often in considerable quantity, flows freely 

from the cutsurf:tee, but the lung-tissue retains its dark color because much 

blood still remains in the capillary vessels. The interstitial tissue is often 

mclcm:1tous and studded with points of cxtrarnsation. The bronchial tubes 

and plcurre show post-mortem, slaining. Epithelial changes are nr.v com

mon, and ihe alveoli may contain many swollen and granular cells that have 

become delached. Even fibrin and lcucocytes are found in the air-cells in 

simple congestion. 1 

Splenization is a form of congestion which has received its name from 

the close resemblance which the affected portion of lung-tissue bears to the 

spleen. 'l'he portion of lung which is the seat of th is form of congestion 

is of a darker color than normal, and scattered throughout its substance 

will be seen li ttle red or yellowish.whi te points; these little points are sim

ply blood extravasations. Lung-tissue, in a condition of spleniz~tion, is of 

a dark reddish-blue, brown, or black color, airless, firmer than normal, 

crepitatcs less freely, has a more uniform homogeneous appearance upon it~ 

cut surface, and is less moist" than normal lung-tissue; a dark fluid will 

sometimes ooze from its cut surface, but not so freely as in the other forms 

of hyperremia, and the fluid is more watery in appearance. In splenization 

there is swelling of the alreohLr walls, dilatation and tortuosity or the 

vessels, and a more or less collapsed state of the lung ; and when a con· 

gested lung is also deprived of air it looks like muscle, and the condition iE 

then called "carnificn.tion of the lung." In the development of this con

dition hyper::cmia occurs and is followed by interstitial ooclcma; it is 

this interstitial cedcma that distiriguishes splenization Crom hypcrremia. It 

occurs in con ne<'tion with typhoid nnd t.yphus fever, measles or any disease 

in which there arc certain blood changes, and it is always developed 

slowly. 
Hyposlatic congestion is a term applied to that form o[ hyper3'mia which 

occurs in the most dependent parts of the lungs; it is usually bilaternl in 

1~:
8c~·:~;~~c~: r~::~el:sw~~>~:

1~i~1:t~~n~0~:~t:1~e ~~~:~t;~st~:c~s f~~r~ ~~.~~gb:!
1~1~: 

stead of doughy, and the little whitish or reddish points which are seen in 

splell.ization are absent in hypostatic congestion. rrhe Jung texture itself is 

but little altered. Low forms of pneumonia are liable to occur in hypostatio 

congested parts or the lung, and hence some call it "hypostalfo pneumo

nia, " aucl others agaill' call it splcnificalion (differing from the above de· 

seribecl splenization ). 

Compensatory, or co1lateral, congestion, is that form of congestion which 
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recurs in one portion of the lungs, because of obstructc>d circulation in some 
other porlion. 'l1he pulmonary congestion in unn.ffectcd portions of the lung 
iu pneumonia. and pleurisy is an example of this form . The same kincl 
occurs in coll:ipscd lung-tissue, a.nd about points of rcnous obstmction, 
tumors, emphysema, etc., etc. 

Brown, or vigment, ind111·ation1, by some ca1lecl the 1meumonia of liem·t 
disease, is a form of congestion especially connected with obstruction or re· 
gurgitation at the mitral orifice. rl1he Jung is distended, firm, heavy, seldom 
very pioist, of a dark brown or red color, and usually contains only a modC'r· 
ate amount of air~ It is dotted with yellowish or brownish spots, usually 
of small size, while its own color is generally red. The capillaries of tho 
Jung arc exceedingly enlarged, both in width and length ; sometimes they 
nre three times as long as normal, and encroach on the lumen of the al· 
veoli. The brown or yellow spots nre due to old blood oxtraYasatious which 
have undergone granular and pi_zment degenerations: reel spots from recem 
extravasations are often found UiJside the old ones. Some parts of the lung 
may present these changes very markedly, while others arc but little 
affected. Within the air-cells arc usu:1lly found large cells which hare un
dergone more or less pigmentation. In and around the conncetive-tis~me cells 
are seen these pigment granules in great number. All of these changes 
result from prolonged interference 
with the return circulation. Inter
stitial connective-tissue thicken
ings occtir in this form. The 
pigmentation which is present is 
the result of the long-continued 
retention of blood in the parts, 
and the consequent changes in the 
blood itself. Minute blood extra
vasations, or even diffiise imlmo
nary hemorrhage, may occnr with 
brown incluration. The pulmo
nary arteries and veins are enlarged 
nm! congested, noel the smoolh 
muscular fibres of the parcnchyma. 

;!l~~IC ~nb~.;~'~S;~n~~l~~O S:~l~~~·~~~~ Section or Lung @hoJ~1itJ\7r~S~~~le Alveolus In Brown 

flows from the cut surface (Vir- ir. 

chow's " brown ccdcma ''). 
Etiology.-The causes of lhe dif

ferent varieties of pulmonary hy
pcrremia I have sufficiently cons_idered in con~c~tion _with their 
anatomy, so that they do not reqn1rc separate eousJClcra.tion. 

SymptomB. -It is difficult. to distinRuish the sympto1ns of pulmonary con
gestion from those of pnlmonary oodcma, and als_o from those of diseases 
in which it is liable to occur n~ a complication. II the congcslion is C'on-

--; Fin;t'dc1:1crl~t.lby\'il'chow,iu!S.l1. 
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siderable, there is more or less dyapuooa, cough, and expectoration . Blood
stained, watery expcctoralion is lhc prominenl objcctire symptom of put. 
monary congestion. The adrnnt of active liyperroit1ia is usually very 
sudden. Dyspnooa1 more or Jess marked, is l)rcscnt in both active and 
passive hypcrremia .: it arises from decreased alveolar capacity and conse
quent climinisbed supply of oxygenatccl bloocl to the system. Th e clyspnooa 
is often urgent if the congestion is extensive, but in many cases of passive 
hypcrrem ia there will be little change in the respiration; the patient be. 
comes accustomed to habitual dyspnooa and suffers no special incouven· 
ience except moderate shortnessof breath on physical exertion; especially is 
this the case in brown induration of the lungs ;-a feeling of tightness or 
oppression is often experienced in lhe chest, but pn.in is rarely present. Jn 
extreme cases of passive hyperremia there is usually lividity of the lips and 
extremities, and a sense o[ prostration; al1 tho s.ymptoms which attend 
imperfect at:ration of tho blood a.re developed, and the patient dies as in 
pulmonary cedema. The temperature may be elevated; in pigment inclu· 
ration it may be 100° to 102°, according to :Fox, and even in other simple 
form s sligh t pyrcx.ia is not uncommon. • 

The Physical Signs of pulmonary hyperremia are not well marked; the 
movements of the chest are increased aad the respiration more or less Ja. 
bored in character. rr110 jJercussion sound is a.t first abnormally re.sonanl, 
perhaps tympauitic, but as ooclcma is developed in the congested portion and 
in brown incluration of the lung, it becomes somewhat dull. On ausculla· 
lion, the respiratory murmur is feeble or harsh; in brown induration of 
the lung there is a feebleness ol the normal Yesicular murmur, the inspira
t ory sound becomes harsh, ancl the expiratory becomes prolonged. Abundant 
small, bubbling rftles arc heard when ccdema accompanies the hypcrremia, 
ns is almost always the case when it is active. 1 The physical signs in hy· 
poslatic congestion depend ou the position of the patient, but a.re best 
marked, as a rule, behind and in the infrascn.pular spaces. 

Differential Diagnosis.-rrhe diagnosis of pulmonary congestion is not 
difficul t if one considers the ci rcumstances under which it occurs, and the 
two prominent symptoms, viz. : the dyspncea, and the copious, watery, 
blood·staincd expectoration. If, in the progress of acute pneumonia, watery, 
blood-slaiuecl expectoration is present, and the clyspnooa. is severe, pulmo· 
nary congestion and ?3dcmn. may be recognized as ha.ving occurred in that 
porL10n of lung not mvolved by the pneumonia. 'I1hcre is a. bloocl·staincd 
expectoration present in pneumonia, but it is of a. Lenacions character, and 
entirely unlike the copious, watery, bloocl-stn.inecl sputum of pulmonary 
congest ion and cedema. 'r he ex istence of pulmonary oodema being estab· 
lished, it is impossible to determine, either by the rational or physical signs, 
whether the attendant hypcrremia is active or passi\'e in character; but in 
the majori ty of cases the circumsbmces under which it occurs will decide 
the 9-uestion. Pulmonary congestion is readily distinguished from spas· 
mocl1c asthma by the absence of the characteristic r:\les of asthma. 



Prognosis.-Actire pulmonary hyperremia is nsnally rapicl in its course, 
and cilhcr terminates in complete rccorery, in pneumonia and pulmonary 
hemorrhage, or destroys life in a few hours. Recovery from acute h_yper
remia is attended by sero-Irothy sputa. Patients suffering from the disense 
can generally be relieved at its onset foJm the dangers whicl1 atten'l it. 
The prognosis in passim hypcrremitt depends altogether upon the condition 
with which it occnrs. When \t occnrs with heart disease the prognosis 
will vary according to the exact condition of the heart, it may then last for 
years, or i[ the patient is in tho ad,'anced stages or heart disease, and an 
intense pulmonary congestion comes on suddenly, the prognosis is unfavor
ahle; in brown induration, the prognosis is uncertain. Extensive pulmo
nary congestion in the form of splenization leads to unfarorable results. 
fil a rule, pulmonary congestion nnd cadema arc very SC'l'ious affectious, 
because they complicate alrea.dy existing dangerous conditions. 

Treatment-In cases of active hyperremia coming on abruptly, and rap
idly assuming a threatening aspect, an effort must be made to lessen the 
quantity of blood in.the pulmonary ves>els. This is best accomplisbecl by 
the application of wet or chy cups over the entire chest, ot· over the sent o[ 
the congestion, or, perhaps, in extreme cases, by opening a vein in the 
arm; these remedies to be followed by steam inhalations, poultices, and 
warmth to the extremities ;-saline purges arc beneficial. Digitalis may be 
given in active hyperremi<L from cdcohol. In congestion the attention must 
be turned to the condition in connection with which it occurs, and the 
pulmonary circulation must be regulated by orercoming or controlling the 
cause of the congestion. H it <lepcncls on feeble action of the heart, adminis
ter stimulants; as stimulants, ammonia, quinine and ether are especially 
1aluttble in addition to alcohol. Stimulants are cspC'cially demanded in 
J1ypostatic congestion, and the position of the patient must be constantly 
varied. Deep, full inspirations arc of service. IC the hypcrremia is caused 
by forcible heart's action (the organ being diseased), give aconite in lull 
doses. llydragoguc c::::.thartics arc indicated when pulmonary cadema is also 
present. When dependent on Yalvular lesions, the treatment indicated for 
these lesions must be cm ployed. 

PUL)fONARY CEDE)rA . 

Pulmonary mdema is a secondary affection which may be complicated 
by pulmonary congestion or may occur indepcnclenily of it. 

Morbid Anatomy.-rrhe anatomical lesion o[ pulrnouary cedema consists 
in the presence of serum in the cavity of the nh-eoli and in the intcrstiLia\ 
tissue of the lungs; if it is associated with pulmonary congestion the senim 
will be blood-stained; if there is no pulmonary congestion present, the 
serum in the cavity of the alveoli and interstitial tissue will be light colored. 
Lungs which arc Urn seat o[ pulmonary cedema do not collapse when tl10 
thoracic cavity is opened. Unlcs.s congestion is present, that portion or lho 
lung which is the seat of the cedema is paler than normal lung-tissue. 
When the ccclematons portion is pressed upon wilh t he finger the indenta
tion remains. rrbc weight of the lung is increased. 
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On.~ection, seru m exudes or can be easi ly expressed from the cnt surface. 
'fhc scrum is usually frothy unless the air ceHs arc filled with semrn. By 
t his means we nrc able to cleLerm ine the amount o[ o:>clcma present. 
CEdrma may occur in any portion of the Jung, hut it is most frcqucnlly 
met with in tho most dependent portion . The pleural surfaces arc moist, 
anU the pleural cavi ties may contain some i::c rnm. When cedema or the 
lungs is round at a post-mortem examination, it is impossible to decide, by 
si mple inspection, whether it occurred before or after death. In order to 
determine its exact import it is necessary to know the physical signs and 
symptoms present previous to death. 

Etiology.-Pulmonary roclema, as has already been stated, is a secondary 
affection. It may be caused by hydrrenUa resulting from general dropsy 
depending upon Bright's disease, scorbnlus, pnrpura, anremia, etc. It 
occurs in portions o[ lung which arc the seat or pulmonary hyperremia 
(a..:tive or passive), but especially when the hyperromia. is due to heart-foil· 
ure. It may be found in lung-tissue which is adjacent to parts that are 
the seat of inflammatory or initativc processes, as pneumonia, capillary 
bronchitis, miliary tuberculosis, etc. When the circulation hns Leen 
ohstructcd in one portion o! the lung, cedema 1 may arise in another portion 
or the same lung; its occurrence in connection with pneumonia is not 
infrequent under such circumstances, nu.cl is often an early indication of 
tho necessity or prompt an<l careful attenti011 in order to avert its fatal ten· 
denrics. Want of" tone" in the vesse1s, from pressure on thevagus or the 
pulmonary plexus, may cause it. It occurs in the course of a.cute general 
diseases, such as typhoid, typhus, and scarlet fevers, with feeble hc:1rt 
action, especially in the aged and feeble. Under such circumstances the 
posterior portion of the lungs is usually the seat of the ccdema, and its pro-
<.luction is aided by gra.rita.tion. 

Symptoms.-'rho prominent rational symptoms of codema of the lungs 
nre increased frequency in the respiration and dyspncca. Frequently the 
dyspn<.ca. is sudden in its advent aud extreme, amounting to orlhopurea. 
'rhe temperature remains normal. 'rhe pulse, if increased in frequency, 
is feeble. There is more or less cough attended by a frothy, watery cxpcc
tora.tion, which is colorless unless pulmonary congestion is present; then 
~t is more or less hloocl-stainecl. 'l 1he cough often has a peculiar "retch. 
mg" character. H the Cl.'de mn. is extensi\'c, or if it complicates some puJ. 
monnry. disease, the lips become blue, the extremities livid and cold, and 
tile pa.lieut presents a more or less cyanosed appearance. 

Physical Signs.-'l'he signs furnished by inspection and palpation are 
ncgatirn. Tb ere is more or lei:;s dulneRs on petcusst'.on (ne\·er complete), 
O\'er the ~at of the cedcma; usually the dulness is equally diffuscJ over 
the posterior surface of tho chest on both sidc:s, nacl is best marked at the 
most dependent portion of the lungs. It is usually more extensire at one 
Lase t ~1an at t l~e other. On auscultation the respiratory murmur is feeble, 
sometimes enti rely ::ibsent, or harsh in character. With inspiration and 
the commencement of expiration, srna.11-sized bubhling r{des are heard over 
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tlrn seat of the ceclema. Sometimes these r:Ucs greatly resemble pncumonic 
crepitation, but they may generally be distinguished fron1 it by their Jiquitl 
character. 'rhe absence of any brnnchial character to the respiratory 
sound excludes the presence of pncumouic consolidation. Yocal fremitus 
and resonance may be increased or tliminishcU; both arn quite unreliable as 
a means of diagnosis. 

Differential Diagnosis.-<Ederna of the lungs may be confounded with the 
first stage of1meWJtonia, and with h,11drotl1ora.c. It is distinguished from 
pneumonia by the absence of a chill Iol lowct.1 by febr ile symptoms, by tho 
liquid character of the l'illes, and by its occurrence on both sides at the 
most depernlent portion of the lungs. A patient in tho last stage of 
Bright's disease may suddenly de\'elop high temperntnre and a cough, but 
in such a case the absence of a chill, as well as the bubbliug character 
of tlie r:iles, will enable one to rerognize the condition as pulmonary 
u•demni not pneumonia. 'fhe expectorntiou in tLc two <liseases is very <lis
sim ilar. 

The physical signs of pulmonary ooclem::t and liydrothorax are quite 
distinctive. CEdema may be cli!Stinguishecl from hydrof.horax by the 
presence of r(Llcs, and by the fact that the level of dulness is not changed 
by a. change in the positk.n of the pqticnt, whi le in 11y<lrothorax the 
upper border of the area. of dulncss, recognized by percussion while the 
patient is sitting or standing, will immediately shift its position when the 
patient stoops forward. 

Prognosis.-This mainly depends upon the condition of the patient at tho 
time of the occurrence of the rodema. A large 1mmber of persons die 
(often suddenly) from pulmonary cedema in connection with general 
dropsy; especially is there daugcr when it occurs with the general dropsy 
depending upon renal or cardiac disease. When one lung is the scat of 
pncumonic inflammation, not infrequently cedcma is suddenly developed 
in the other lung and destroys life. In continued fevers, phtbis1s, and 
other exhausting diseases, pulmonary oodemn. due to carrliac insufficiency 
often occurs as the immediate cause of the fatal issue. Extensive pulmo
nary mdema. sufficient to give rise to extreme dyspnroa and a cyanosed con
dition of the face and extremities, is of serious import and sho.uld not be 
lightly regarded ; it necessitates a very guarded prognosis. 

Treatment.-The treatment of this affection will depend almost cxc1us~ 
ivcly upon the condition with which it is associated. If it occurs in con~ 
nection with Bright's disease, the excretory function of the kidneys must 
be increased, and the vicarious excretory power o! the bowels and skin 
brought into actirn operation with hyclragogne cathastics, diuretics and 
cliaphoretics; a11 of these eliminating forces must be crowded to th('ir ut
most. Dry cups must he applied over the thoracic and lumbar regions as 
often as the patient will bear them, in numbers vnrying from twenty tv firty 
nt each applicatio11. If it occurs in connection with typ~rns or typhoid fever, 
stimulants are indicated, for it does not generally make its appearance in con
nection with these diseases until symptoms of heart exhaustion arc present. 
If the heart's action is feeble, its power must be increr..sed ; under such cir· 
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cumstances, the administration of digitalis will be of service. When the 
oodemn occurs in connection with pulmonary congestion, counter-irritation, 
rcgula.tion of the hearfs acti~n, or any means which will have ~L .tcnde11~y 
to r~licve or arrest the congcstwn, should be cmployrd. In those discuses in 

which there a.re feebleness of the circulation and depression of tho vital 
powers, it is important that the patient should not remain constantly in ~no 
position. Ile should frequently be moved, in order to prevent gravitat10n 
of the blood to the most dependent portion of the lungs. Care musl 
also be taken that the Jung• arc filled and emptied ao frequently and fully 
as possible. 

PULMONARY INFARC'.l'ION, 

(Bmbolic Pnemnonia.) 

'rhero nre two well-defined varieties of hemorrhage or extravnsation of 
blood into the lungs, the cfrcnm.-.·cribed and the d(ff1.tsed. The latter con· 
dition is more properly denominated pnenn1orrhagia. Circumscribed pul
monary hemorrhage is called lwmorrlwgic nodular -infarction, nodular Jml
monary aJJOplexy, and, recently, Jiirgensen has giyen it the name of embolic 
pnewnonitis, names that ure certainly misleading. The lung-tissue is not 
torn or reut in circumscribed pulmonary hcmonhagc. In describing this 
condi tion, I shall adopt tho term Hpulmonury infarction." 

Morbid Anatomy.-Lung-tissuc, which is the scat of infarctions, is l1cav
icr than normal and has a tough feel ; if the infarctions arc near the sur
face of tho lung, they can readily be felt. 'rhcir more frequent scat is at 
the centre of the inferior lobe, near the root of the lung and at its periph· 
ery, for at the surface the anastomoses a.re fewer and the circulation feebler 
th:rn elsewhere in the Jung. 'l1hcy often occupy the sharp border of the 
lung. The pleura. over these spots is congested or covered by a fibrinous 
exudation. In extensive infarctions, a sero-fibrinous or a scro-hemorrhagic 
cITusion takes place in tho pleui·c.il cavity sufficient to somewhat compress 
tbe lung. The lLrng-tissuc immediately surrounding the infarction may bo 
normal, congested, ccdemalous or blood-stained. 

On section of a fresh nodule it is seen to be wedge-shaped, the apex of 
the wedge looking toward the root, and the base toward the periphery of 
the lung. 'L1he nodules vary in size from that o.f n. pin's head to an inch 
or more in diameter. There arc usually several in each lung. rr1rn cut 
surface of n. fresh infarction is firm, maroon-colored, moist, and airles.~; 
and from it flows a considerable quantity or bright blood . Older nodules 
cut with a cbeese-likc section and resemble in color a dark blood clot, they 
arc di~linctly granular and quite dry, firm pressure causing onl_y a smnll 
quanti.t,y of blood to flow from their cut surfaces. They arc readily broken 
down 1~to small masses. The brownish colored triangular spots l1a,·e a 
snarp lme of demarcation which distinguishes them from the normal lnug
tisst~e. An en:ibolus will nearly always be found obstructing the artery 
leading to the rnfarcte<.l portion of the lung. 1 These nodules may undergo 

ca~,~~~~~;:;~::~~~i: ~~l~~tatc that a J>lug docs not necessarily ex.1st in all casee: tba~ cn!ecblH 
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s. variety of changes. Resolution jg the most frequent, ancl takes place ns 
fo11ows :-the alveoli and terminal bronchioles fill with blood and become 
comp1etely airless; the blood rapidly coagulates, and its color changes 
from the nrnroo11 ot a recent clot to a chocolate, yellow, red, or gray color. 
The fibrin, if present, becomes granular and 
fatty. The bloorl globules undergo clisorg>m· 
ization, showing well-marked fatty changes, 
and all that remains of them arc hrema.toidin 
and hrematin crystals, the amount of which 
left after partial absorption, determines the 
color of the infarction. The infarction is 
now in a condition to be gm.dually and com
pletely absorbed or expectorated. 'l1hc re
stored lung mt1y be but little damaged, a 
pigmented stain alone remaining to mark the 
site of the infarction. After a varying length 
of time air again enters the air-cells that 
were :formerly filled with blood.' 

wl~~;~';:s~f~i~:~f ofu~~ocl~1~~~.ioi~1ia~·~ti~~e s l11~~:! f 
the c~pillarics ~l i sten~e_cl .with blood; and the Diagrum shnwl:~o~e~::~rrhagic Infarct. 

nrtenes an cl. vcms J.dJommg are .obstructed by A tery. 

:~~~~~I~~ :~~cl~]:::~ 1~e: ~;11 ~~~~1~:tt~~~:.ut,R~~~ cZ: %~iV u·irhconda~ t:::: 
yellow, .or brownish -black pigment granules /)U8. fter H'eticr.) 

are mingled wltb the granular and vesicular elements that fill the air 
cells, and the alveolar septa are thinned from pressure, and contain a n ry
ing number of red blood corpuscles "Coagulation-necrosis" is said to 
diminish the number of nuclei in the alveolar walls. 3 

·when resolution does not occur, a cyst may form whose walls finally con
tract and form a dark pigmented cicatr icial spot, in whose indurated tis
sne arc found cheesy masses or calcareous plates. Again, infarctions may 
excit(' adjacent pneumonic inflammation, which in some instances may be 
so intense as to ca.use gangrene. Gangrene und er such circumstances is rather 
a resnlt of compresi::ion of the nutrient vessel (the bronchial artery). Usually 
gangrene only occurs when the em bolus arrives from a gangrenous region. 

When an embolism occurs in pywmia, or some allied state, and is starnpc<l 
with pyremic infection, the infarction wi ll suppurate nnd an abscess will 
be formed whose anatomical characteristics do not differ from those o[ ordi
nary abscesses.• 

1 Rokiti1n~ky claims that ''the matters extrava~ated muy become flnicl a[!'.ain, am] Lecomo partly ab 
:~~~;l ~:~iSi~~~~'.~.xpelled through the bronchi. The parenchyma of the tung then gradually returns to its 

2 K1ittner 11tates that"cmboli do nota/w,,y1ca11se iuf11rcts: for, altl1011~h U1cpuJ'llonary,·csselH arc or 
thc'trrminal'cJn.q!<,yetbloodmay reach the plugged veseele from bronchio.lveeselstbatcnterthclung 
O.ndfromsurround!ngcapillariee." 
~Cnhnheim noel Weigert. 
4 Cohnheim statee that "when wc find in thelungeinfurctsandahsce!l!!es an embolus has lodged on 

the hither fJl~e 6f t:J~ ooin! or obstruct!or. ar.:l ~ ".:!"'>Cti ~l!'! !!.bS!'"-qll · while inrarctiou depends purely 
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Etiology.-Pnlmouary infarctions arc either tho result of rupture o[ lhe 
capillaries or small veins from augmented pressure following intense (me
chanical) passim hyper:::emia (as in mitral disease); or of the plugging of 
a branch of lhc pulmonary artery by an embolus. Jn the first variety lhc 
mechanism is simple: from too great pressure the capil1aries are distended, 
stasis results, a.ntl an infarction is formed. In the second variety the plug 
causes arresL o[ the current, and the corresponding vascular area becomes 
filled with stagnant blood that is forced back into it from tho adjoining 
veins and capillaries-" venous regurgitation." The arteries do not aniu;. 
tomosc. 'l1he arrangement of the vascular distribution determines the pyra· 
midal or ·'wedge-like" slrnpe of the infarct. Specific infectious emboli 
induce pulmonary (so-called pyremw) abscesses~·-nou -spccific rmboli producl' 
hemorrhagic infarction. Col111hcim states Lhat a, specific pJug can ncvl'r 
}ll'OdUCC bofft inf"arcts and abSCCSSCS. rfhis YiOW is not taken by other o}). 
~cncrs. Disease of the valves of the right heart and feeble heart power are 
lhc two chief causes of the formution of coagulum within the heart, which, 
breaking off, plugs a branch of the pulmonary artery. Any foreign body 
sufficiently small in size, or a. clot from any part of tho system ic venous 
~yslcm, may fiud its way to the right heart and thus cause an infarction.~ 
H is supposed that thrombi may form in tho pulmonary artery in cases oC 
heart disease, i.e., be of "independent" origin. Blood from the na:-:al or 
buccal cavities, or blood from the bronchial tubes, may make its way into 
the bronchioles and alveoli, and induce an appearance difficult to distin
gu ish from omholic infarction. It is adm itted as possible that thrombi 
formed in the left heart may break off, go the round of the circulation and 
finally lodge in some branch of the pulmonary artery. 

Phihisis, scun•y, purpura. hcmorrhagica, gangrene of the lung, cholera, 
acute ye11ow atrophy, tnlhoid and yellow Icrcr are not infrequently accom. 
pauied by pncumorrhagia of the circumscribed variety. Sometimes no 
en.use can be fonncl Lo account for a pulmonary infarction. Recent experi
mcn ts have shown that infctrction does not take place mi less arterial 1Jloo1l 
ji·om some source 1's still sent into llie part alter its main supply is cut off.' 
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Symptoms.-Thesubjcctivc symptoms of pulmonary infarction arc few and 
indefinite. A small infarction will only be attended by the expectoration 
of small blood clJts. When one large or several small infarctions occur in 
the lungs of one who has had chronic heart disease, the" cardiac " dyspncca 
will be increased ; there will be a sense of constriction a.bout the chest, 
1.ttendcd by an ill·defined sense of the occurrence of some severe pulmo· 
nary lesion; irregular, intermittent and disturbed heart action nearly always 
precedes this occurrence. These symptoms are more apt to occur during 
or after some severe pl1ysical exertion or intense mental excitement, and 
are accompanied by the expectoration of small airless blood-coagula mixed 
with tenacious mucus. During the first three duys the temperature somc
timed rises to 101° and 102° F. Cerebral symptoms are frequently present. 
Syncope may occur in patients with weak hearts. If tho infarction is 
large, or if a number occur at the same time, collapse, intense dyspncea and 
convulsions may immediately follow its occurrence. If the infarction 
involves the surface of the lung and gives rise to local pleurisy, pain will 
be a prominent symptom. Dark, scanty luemoplysis is the patltognomonic 
sign of pulmonary infarction. The rational symptoms of" pyremic,, infarc
tions are less marked than those of hemorrhagic. The cough and expec
toration, the increase in the frequency of the respiration out of proportion 
to any rise in .the pre.existing temperature, tho constriction across the 
chest, and the dyspnma taken in connection with the physical signs and the 
history will generally lead to the diagnosis of what some now call embolic 
pneumonia.1 

Physical Signs.-Inspection and palpation girn negative results, but there 
may be increased vocal fremitus over a Jarge superficial infarction. 

Percussion may-in the case of superficial and large infarctions-give 
localized dulness corresponding to the site of the infarction. 

Auscultation may give bronchial breathing or bronchial expiration, espe
cially in the mammary and mid-axillary regions; and sub.crcpitant and 
erepitant rftlcs may be heard in the immediate neighborhood of the infarc
tions. Co-existent peripheral mdema and pre-existing emphysema may, 
and frequently do, prevent any morbid physical phenomena from being ap
preciated. 

Differential Diagnosis.-The etiology, the sputa, and the spots of localized 
dnlness are the diagnostic points ; of these the etiology is tho most impor· 
tant. The sputa of cancer and of echinococci of the lung may be similar to 
that of infarction; but the Jong duration and the attendant signs of cancer, 
and the microscopical examination for booklets, in the case of hydatids, 
will soon decide the question. 

Prognosis.-In the slight circumscribed pulmonary infarction dependent 
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upon or accompanying heart disease, or occurring with <t. condition 
that is not pyremia, tl10 prognosis is good. Non-embolic inCarctio1:p1 

and even small non.specific cml>olic inf11rcts may be absorbed. Tho 
}aJ'gor and more numerous the infarctions Lhc worse the prognosis. A 
large infarction may quickly terminate fatally by colbpsc.' In all pyromic 
infarctions and in those occurring with cardiac Ll1rombosis, the prognosis 1s 
bad. 

Treablent.-Tbe treatment of pulmonary infarction is, for the most part, 
expectant. When valrnlar lesions of the heart exist, the main thing is to 
regulate the heart's action and increase its power. Absolute rest in b('d, 
and the administration of stimulants combined with small dosesoI digitalis,• 
arc indicated, but they must be given with great care and their effects care
fully.watched. Stimulation may be made to Lhe extremities, such as hot 
water or mustard sitHLpisms, and dry cups arc to be freely applied OYcr tho 
chest. Vcnesection is contraindicated. But collateral hyperremia und 
redema, attended by great dyspnooa and lividity, may demand wet cups and 
even bleeding from the arm. Both gi,·e temporary relief and they arert 
danger. The constitutional condition of the patient is always to be con· 
sidcrcd. In pyremic pulmonary infarction the treatment consists in sup
porting the patient by free administration of stimulants, quinine and iron. 
Dry cups may be frequently applied over Lhc chest. If pleurisy and pneu· 
monia occur they arc to be tr.::mtcd as complications. 

DIPFUSE PUL>IONARY APOPLEXY.' 

Jn diffuse pulmonary hemorr1mge or apoplexy the Jung-tissue becomes 
torn and infiltrated wilh blood, which may be either fluid or coagulated. 
Ir situated near the surface of the lung the pleura may be lacerated. Gen· 
emlly the cavity made in the lung-tissue by the extravasatiou is of eonsid· 
erablo size, and the coagulated or semi-coagulated blood in this cavity hns 
all tho characteristics of a blood clot. These apoplectic extravasa.tions are 
never circumscribed, arc usually of much larger size than infarctions, 
and greatly resemble apoplectic extravasations in the brain, being a mnss 
of bloocl in shredcly rodcmatous ancl infiltrated parenchyma. They may 
prove immediately fatal, especially when the plenra. is perforated. If the 
patient survives the shock of the accident, recovery usually takes place 
either by adhesion of the tom surfaces of the lung after absorption of the 
extravasated blood, or by the formation o[ a connective-tissue capsule 
a:otmd the clot, aftct· which the latter undergoes a cheesy, cre'".aceous, or 
r_1gmcnt de~encration, and remains permanently imbedded in the lung· 
tissue. It 1s rarely transformed into a serous cyst. This form of pul· 

~~;~pe~:;:~:t~~~ea~;::,~t~~i;~!~~Q~~::::e ~~~~~~~~::: ::!~!et~t ~~~i~~· ~~dc:l~~D:~t!::i~;:. 
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monary apoplexy is much less frequenlly met with than the circumscribed 
form. 

Dijj'used pulmonary a]Joplexy may occur from a very large infarction, but 
this is comparatively rurc. H generally occurs as a result of changes in 
the walls of the arteries. A branch of tho pulmonary artery may be tho 
scat oI an aneurism, usually of small size; or the hemorrhage may occur in 
connection with an nncurism of some other vessel, as the aorta, which has 
ruptured into tho lung substance. It may occur as the result of a fall or 
shock; it may also be of traumatic origin, resuliing from fracture of tho 
ribs, gunshot wounds, etc. Its most frequent cause is the rupture of tho
racic aneurisms. Disease of the pulmonary artery other than aneurismal, 
baa caused it. Erosions from cancer, gangrene or abscesses, may induce it. 
(llcrtz.) It occurs oftenest in males (throe to one), and ufter the twenty. 
first year. 

Symptoms.-Profusc hremoptysis, dyspucea, lividity, or a sense of oppres
sion, and often a condition bordering on collapse, arc the chief symptoms 
o[ "diffuse pneumorrhagia." Convulsions occur, and the patient may suf
focate from the bronchi becoming filled with blood. 

Physical Signs.-The symptoms which mark the occurrence of diffuse 
pulmonary apoplexy are usually not well defined, and it may be difficult 
to positively determine its existence. There may be a proCuse hemorrhage 
with the development of extensive pnenmonic consolidation, but this 
will not distinguish it from other diffuse pulmonary hemorrhages. This 
form of apoplexy often goes unrecognized until the post-mortem exami. 
nation. 

Prognosis.-This is always gram. Recovery is only possible when the 
extra.vasation is of small size and the rent in the lung substance slight. 

Treatment.-The diffuse variety of pulmonary apoplexy is not amcnabJc 
to treatment; in most cases tbe patient dies before he rallies :Crom Uw 
shock of the hemorrhage. Cold internally and externally, ergot hypoder
matically, and a solu tion o( chloride of iron-all may be given if 110 rallies 
from the shock. During the collapse which fo llows tho shock, alcohol und 
diJiusible stimulants must be freely administered. 

G.ANGHENE OF THE LUNGS. 

There a.re two varieties of pulmonary gangrene: the circumscribed and 
the diffused. Oircumscrlbed gangrene of the lungs is of much more fre~ 
quent occurrence than tl1e diffused variety. It usually involves the periph
ery of the lower lobes. If a bronchus opens into a. gangrenous patch, in
flammation of the bronchus results. 

Morbid Anatomy.-In circumscribed gangrene, small isolated portions of 
lung-tissue, usually of a single lobe, become converted into bluish-green 
fetid sloughs, which at first nre firn;i nnd snrro~mded b!' ~dematon_s lung
tissue, but soon decompose into an 10horous Jlmd contamrng pns, pigment, 
crystals of ammonio-magnesian phosphate, tyrosin, margarin, leucin, 
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Yibrioaes, and bacteria., which may be discharged through a. bronchus and 
leave a raggc<l, sloughy cavity surrounded by inflamed lung-tissue. Com. 
monly, one gangrenous palch is solid, while another is becoming clifllucnt 
at its centre. A zone of c:tlarrhal pneumonia nearly always surrounds a 
cir::mmscribcd patch. Vessels may traverse this cavity, but, as coagula 
rapidly form in them, hemorrhage rarely occurs. Sometimes, by the gan
grenous process, an opening is formed into the pleural cavity and eausce 
ac·utc pleurisy or pyo-pncnmothorax. Sometimes a spot of circumscribed 
gangrene becomes the centre oI diffuse gangrene. In exceptional cases, 
the disorganized portion is expelled, a fibrous capsule forms, nod healthy 
pus is produced. In such cases, the cavity may ultimately close up and 
c icatrizc. Sometimes the pulmonary, but oftener the Lronchial, arteries 

arc pl ngged. 
In di:ff"use<l gangrene of tlte lung, an entire lobe is not infrequently involved, 

and eomctimes an entire lung; unlike the preceding form, there is 110 Zins 
of clemarcation; the gangrenous processes a.re not abruptly Jirnitecl, but 
gradually merge into ooclcmatous or hcpatized lung-tissue. The affected 
pulmonary tissue is more or less decomposed, _and converted into a. putrid 
mass within an anfractuous cavity, containing, also, swarms uf bacteria, 
floating in a grayish-black fluid; as the gangrenous process reaches tho 
pleura this membrane becomes destroyed. Recovery under these circum .. 
stances rarely, if ever, takes }Jlace, the patient dying of septicremia or pyre .. 
mia. Secondary gangrenous patches may be found in the same or opposite 
lung. 

Etiology.-The conditions under which gangrene of lung-tissue may oc
cur are numerous. Pulmonary gangrene ltas resulted from inhalation of 

noxious gases. In children it has fo1lowed cancrmn oris. It may occur ns 
the result of certain local pulmonary diseases, such as acute or chronic 
1mcumonia, cancer, hydatids, bronchial dilatation, hemorrhagic in!arc
tions, obstruction of the nutrient vessels lending to the gangrenous por
tions, or from the entrance of foreign particles, e.g., bits of food swallowed 
by those wit.h bulbar paralysis. It may result from erosive proces.ses, e.g., 
abscesses, ulcers or cancer. Pntrefaction in bronchiectatic or phthisical 
cavities may lead to it. 'fmumatism not infrequently causes it. Pulmo-
nary gangrene may occur in connection with blood-poisoning, such as is 
met with in low fevers, pyromia, septicremia, glanders, etc. Gangrene 
of the 1ungs sometimes occurs in certain nervous diseases, as dementia, soft
ening of the brain, epilepsy and chronic alcoholismus. It is difficult to 
explain the occurrence of diffuse pulmonary gangrene in lunatics and 
drunkards. 

Symptoms.-Thc symptoms of pulmonary gangrene, at its commence· 
n.1C'nt,_ arc often very obscurr. When it develops from hemorrhagic iafa~ 
t10n, its presence cannot gcnera1Jy be diagnosticated until the gangrenous 
process reaches a bronchial tube of considerable size. There may be dysp-
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nam, cough and pain. The two symptoms which most positively indicate 
the existence o.f pulmonary gangrene, are an extremely fetid breath, and 
the expectoration of gangrenous material ; sometimes the fetid breath pre-
cedes the characteristic expectoration. The expectomtion has usually a 
dirty black or brown color, and contains small black masses, and in rare 
iustances wavy elastic fibres of lung-tissue are to be found in it· more 
or Jess blood is often present, and death may occur from lrnmorrbag~. The 
sputa arc yellow, or brow11 : i. e., purulent or bloody; alkaline at first, but 
acid on standing; and in a test tube they form three layer.s: an upper of 
gray froth ; a middle, clear a.ncl watery; and a lower containing shreds of 
lung-tissue. In some cases there is but slight constitutional disturb· 
ance, and the gangrenous process goes on for weeks before there are any 
general symptoms to indicate its presence. In other cases the greatest 
prostration is experienced from the beginning, the pulse becomes small and 
frequent, and the vital powers rapidly give way before the septic fernr. 
Dyspnrea is in proportion to the prostration. Occnsionally, death takes 
place from the exhaustion resulting from slow hectic fe·rnr. When diffuse 
gangrene of the lung occurs in connection with pneumonia, its occurrence 
is marked by a suddea prostration, accompanied by a sma.11 irregular pulse, 
a disturbed, anxious countenance, a fetid breath, and a black liquid expec~ 
tora.tion having a gangrenous odor. If the gangrenous material is swal
lowed, as sometimes happens, severe dia..rrhcea and tympanitic distention of 
the abdomen occur. Gastritis sometimes results from swallowing puh·id 
masses of sputa. In some cases of gangrene the temperature runs very 
high. 

Physical Signs.- The physical signs of pulmonary gangrene are olten ob
scure, and never distinctive. Thev are those of local consolidation followed 
by the evidences of breaking dow~ of lung-tissue, and the formation of en.vi· 
ties in the lung substance. Percussion elicits a dull or tympani tic note; 
nnd after loose crepitation, gurgles and amphoric breathing are heard. 
There are no special signs indicating the nature of the disorganizing proc
ess; sometimes it is preceded by the signs of pneumonia, generally it is 
accompanied by signs of bronchitis, nnd in the luter stages of the disease 
there nre physical evidences of the formation of cavities in the lung-snh
stancc. 

Diff'erential Diagnosis.- The diagnosis of gangrene of the lungs rcsls 
almost entirely on the characteristic oclor and appearance or the expectorn
tion; prior to their occurrence the existence of gangrene cannot !Je deter· 
mined. Gangrenous expectoration, accompanied by the physical evidences 
of softening and excavation oi pulmouary substance, is sufficient for its 
diagnosis. Certain conditions may arise in which it will be difficult 
to make a differential diagnosis; for example, in some cases of feti~ bron
chitis there may be a profuse, greenish, sero-purnlcnt expectoration, at
tended by an extremely fetid odor, not distinguishable from that o_f ga1~
grcne, and yet no true gangrene of the lung exists. But as bronch1ectas1S 
is nearly always present with fcticl bronchitis, the physical signs of the lat,
ter would be very different from those of a gangrenous focns. ( Vide p. 77.) 



150 DISEASES OF THE RESPIRATORY ORGANS. 

Again, gangrene of the lung may exist without any perceptible fetor to the 
breath or expectoration, or any of the other attendant symptoms of gan
grene. Under such circumstn.nccs the gai.1grenous portio.n of the lung docs 
not communicate with a patent bronchial tube. Agam, local gangrene 
may occur in a. phthisical caviLy; when it docs it is very difficult to distiu. 
guish it from true gangrene of the 1ung~ cspcci~lly if th.e patient is se~n for 
the first time just as the gangrenous process 1s established. In this C'1S-O' 

the previous history would a1onc enable one to make a diagnosis. A fetid 
abscess is generally distinguished from true pulmonary gangrene not by the 
character of the Cetor, but by the fact that the signs of excarntion precede 
the occurrence of the fctor, while in true gangrene of the Jung the signs of 
excavation iollow the gangrenous expectoration. The sputa in abscess arc 
decidedly purulent, and fetor does not usually occur until some time ofter 
they arc expectorated. In all cases, in order to make a correct diagnosis, it 
is necessary to have found, in addition to the fetid breath and expectora
tion, decomposed pulmonary tissue in the expectorated matter. 

Prognosis.-Th c prognosis is always unfarnrable, although the circum
scribed form is not regarded as absolutely fatal. Recovery can only take 
place in those cases where tho gangrene is circumscribed and lim ited to a 
small portion of the lung-tissue. Under such circumstances it is possible 
for the slough to separate and be discharged, and induration and final cica
trir.ation or lung-tissue to take place. Circumscribed gangrene may be 
latent, and it often progresses slowly, simulating anremia. Diffuse pulmo
nary gangrene is always fatal. Sometimes death is the result of profuse 
hemorrhage; at other times it is due to perforation of the pleura; but 
more frequently the patient dies from the exhaustion which attends the 
septic infection. Gangrene may terminate by an external opening. It 
may be complicated by emphysema of the cellular-tissue, hemorrhage, 
pneumotllorax, or 1mritonitis. Death often occurs within three days after 
the first gangrenous expectoration. 

Treatment.-Under no circumstances are depressing remedies to be gircn. 
On the contrary, the vital powers of the patient must be sustained in c,·ery 
possible way by the administration of stimulants, tonics, and a most nutri 
tious diet. Opium may be given in moderate do es lo alleviate pain, allay 
the cough, and overcome constitutional irritation. Quinine is to be given 
for any !ever that may exist. I have never found antisept ic inhalations to 
produce the beneficial effects claimed for them by some authorities, nor hnre 
I b~cn able, by tlie internal administration of chloride of potash, to obtain 
satisfactory results. If antiseptic sprays are used, thymol and salicylic acid 
ar~ the best. Traube gives acetate of lead and tannin preparations with 
opmm. Charcoal, carbolic acid, creosote and chloride of sodium arc recom· 
mended as deodorizers and internal disinfectants. Bromine, chlorine, oxy
gen, and perm~nganate of potash are similarly giYen. My own experience 
leads me to believe that all remedies of this class are powerle66 either to 
arrest the gangrenous processor even mitigate its unpleasant effects. It baa 
been suggested that the lung-caviLies shou ld be tapped and washed out. 
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PUL1IONARY AN£MIA. 

Anremia of the lungs may be due to local or general causes. In general 
anreu11a from any cause, tne lungs nrc paler and lighter than normal. In
dependent o! senile atrophy, it is nerer met with except in condilions of 
extreme gen~ml anremia. Local pulmonary an:rmia may be caused by 

~~e;;~!.'~;:·~~~,n~~!~~al emphysema; and by obstruction of the pulmonary 

Symptoms.-Dyspnroa and palpitation are its only signs. 

ATELECTASIS. 

(.Pulmonary Collapst.) 

Pulmonary n.telectasis is a condition of the lungs where there is partial 
or total absence of air in the alYeoli. When acquired, it is denominated 
~ulrt~onary co~lapse or compression. of the lung. Atelectasis is physiolog-
1cal m fcetal life, and may be described as absolute absence of air from the 
alreoli. 

Morbid Anatomy.-In the new-born, atelectnsis is usually lobular; rarely 
is more than one-half of a lobe involved. The lower lobes arc oftenest the 
seat of atelectasis, then the tongue-like prolongations of Lhe upper left lobe 
and the middle lobe of the right lung. The affected portions appear as 
sunken mnssc~ of violet or blue-red color; they do not crepitate, have a soft 
feel. but are tough, and resistant, and sink in waler. In the atcdcctatic 
spots little yellow tubercle-like masses are found,-so-called "bronchial 
absrr.f/srs," i•esiculm· bronrldtis, and granulations pnrule11/es. 

On section, the atclcctatic part is brownish-red, smooth (not granular), 
airless., and in the em·lier stages dilatable; later on, not. The walls of the 
alveoli arc approximated, touch, ancl, according to some, grow together. 
Fatty degeneration and cell proliferation occur in the collapsed spots. A 
whole lung may be im7 ol-red. but usually only a. lobe or a portion ofa lobe. 
The collapsed portions contrast strongly with thesurrouncling parts. Its seat 
is most often in the periphery and the lower lobes or the lung. The affected 
portion has the same tough, "liver-l ike·· characteristics as in congenital 
atell'rta ... i.~, the difference being that in acquired collapse the lobular points 
are cli-.~cminated. The collapsed portion m;1y be engorged and cedematous. 
a condition sometimes called "splenization. ,. 'l1he bronchi lcaUing to 
the collapsed lobules arc usually congested aucl plugged. When collapse 
occurs from pre~snre-rompression of lite lung-the part involvecl and 
its extent depend on the site and extent of the pressure. The air cells in 
the collapsed portion mny or may not be wholly mid oi air. It is flcsh
hke; and for a time can be inflated ancl caused to return to its normal size 
anrl condition. Jf the inspiration is insufficient ancl the expiratory efforts 
normal in force, after a time all air will be expelled, and the dry, tough 
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gray-red mnss assumes a. condition known as "camification"; and in time 
only a fibrous or connective-tissue cicnfrix remains. Small blood-clots may 
be found in the affected lobes, that are frequently dccolorizcd and perha1~ 
adherent to the walls of the vessels, whose calibres are impervious or oblit
erated.1 

Etiology.-Congenital atelectasis occurs in feeble infants, in those born 
prematurely, and in those whose bronchi, narcs or other parts accessory to 
respiration are plugged with mucus. Pulmonary collapse is rarer in adults 
than in young children. Any disease or condition that weakens or ob· 
structs the power of inspiration may induce it. Brain diseases are sorm.i.. 
times accompanied by it. Too tight clothing about the chest of fccblo 
children may 1ead to it. Paralysis of the vagus is said to cause it, nnd 
muscular paralysis from disease of the cord may lead to it. The most 
frequent cause is some catarrhal condition of the 1'espiratory tract that 
induces the formation of a plug in a small bronchus; e. g., capil. 
lary bronchitis, catarrhal pneumonia and bronchitis with tenacious seerGo 
tion. Twenty-five per cent. of the total mortality of very young in
fants may bo safely set down to pulmonary collapse, following bronchitia 
CoHapse from compression of the 1ung results from fluid, pus, air or blood 
in the pleural cavity ; from mediastinal tumors, from rachitic and spinal 
deformities, and, rarely, from abdominal tumors. 

Symptoms.-ln the new-born, atelectasis is shown by feeble breathing, 
slight motion of the chest, a low, almost inaudible, "whining" cry, lividity 
and coldness of extremities, constant sleepiness, and often muscular twitch
ings aud convulsions. The child cannot nurse. Since tlic foramen 011ala 
and du.ctu.s arteriosus so often remain open in congenital atelcctasis, 
anomalies of the circulation may cause asphyxia, convulsions, suffoca
tion and death. Blood clots may form in the cerebral sinuses.' In 
collapse there is labored breathing, dyspnrea, frequent respirations (70 
to 100 per minute), and a cough with muco-purulent expectoration. Chil
dren utter the low, whining cry. Passive hyper:Emia and cedcma of tho ex· 
tremitics and central organs are common results of pulmonary collapse. 
The pulse is sm:~ll and feeble, the skin cool, the urine scanty. There is 
an interval between inspiration and expiration, instead of after expiration. 
The whole act is ''sl1allow." 
. Physical Si_gns.-lnspection shows compensatory retractio11 of the most 

yield mg portions of the thorax during the act of inspiration, and the inter· 
costal spaces retract. On percussion precordial dulness is increased; there 
may be dulness when there is much condensation, but if emph,ysematous 
pateh_es dev~lop about the collapsed lobules the dulness may have a tym
pamtw quality. On auscultation respiratory souncls may be feeble or air 
sent. Later there may be broncliial breathing and hronchophony. R:\les 
may be due to associated bronchitis; they are coarse and sonorous. The 
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physical signs of compression are merely tliose of the causative condition, 
e.g., hydrothorax, pleurisy with effusion, etc ., etc. 

Differential Diagnosis.-Pneumonia is distinguished by the fever, flushed 
face, fine rltles, lobar instead of lobular outline of dulness, pain, and ab. 
sence of "inspiratory retraction." Milia1·y t·uberculosis is distinguished 
by the fever, cough, ancl wasting, all of which will precede the physical 
signs. The history of the parents will here aid us. In pleurisy witlt 
e.ff'usion the flatness and change in line of flatness with a clrnuge in the 
patient's position will establish the diagnosis. 

Prognosis.-Extreme atelectasis is rarely recovered from. Occurring 
with whooping-cough it is especia1Jy fatal. Emphysema, bronchitis, lobu .. 
lar Jmeumonia, tuberculosis and pleurisy may complicate it. Asphyxia or 
complications cause death. When compression occurs from tumors, 
hydro- or pneumo.thorax the prognosis is more unfavorable than with 
other causes. Cheeay pneumonia or })hthisis may follow atc1ectasis or 
collapse. 

Treatment.-In the new-born the treatment should be that described in 
works on diseases of children and obstetrics. Efforts at full inspira· 
tion should be encouraged. Cold water may be poured over the neck a.nd 
chest. A stream of water thrown on the nuchal region is said to excite 
vio1cnt and strong inspiratory impulses. Counter-irritation and stimulating 
embrocations are recommended. The catarrh that induces collapse must 
be treated with stimulating expectorants, or, in children, with emetics. 
Arsenic, belladonna, and salts of potash and ammonia are recommended, 
In compression remove the cause when possible, e.g ., the emphysema and 
hydrothorax. In all cases tonics and stimulants with good nourisl1ment 
are demanded ; the H dep1etory" plan is never indicated. Inhalation of 
compressed air may do good. Never let the diaphragm's action be im· 
peded by clothing or a distended abdomen. 

PUL}!ONARY EMPHYSEMA. 

Pulmonary emphysema is seldom met with unless associated with more 
or less bronchitis; and emphysematous persons arc cspecia11y liable to at. 
tacks ofspasmodic asthma. Emphysema is essentially a clironic affection; 
it comes on slowly, ancl when once developed is permanent. 

By the term is understood either an abnormal accumulation of air 
within the air-ccl1s or an in-fil tration of air into the sub-pleural :ind intcr4 

stitial connective-tissue. There are two recognized varieties, termed, 
first, vesicular emphysema ; second, inte1·Zobula1· emphysema. The first 
is by far the more frequent ancl more important affection . There are 
no definite rules for the diagnosis of interlobular emphysema, and it rarely 
occurs except in connection with advanced vesicular emphysema. When 
the uuqualified term emphysema is used, reference is always had to the 
vesicnlar variety. 

Morbid Anatomy.-In emphysema, there may be simple dilatation of the 
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air-cells without rupture of their walls; or there may be dilatation of the 

air-cells with rnptnre of their walls. 'l'he rupture of the air-cells leads to 

tho formation of what may be called air-sacs, which vary in sire from that 

of n. pin's head to tlrnt of a pigeon's egg, and even larger. Both forms of 

the a.fTeelion, tho vesicular and the interlobular, arc generally pr~ent in 

cases in which these larger air-sacs have iormod. 'l'he changes which tako 

place in t.hc anatomical stmcture of the lung in this affection arc ns fol. 

lows: in slight Qases there is dilata.tion of the infundibula, and a dimin

ished prominence of tho al"eolar walls, followed, later, by their rupture and 

partial disappearance; as a result, a small air-sac is formed, in which lit

tle ledges and filam ents of tissue alone mark the site of the alrcolar septa. 

At this time there is no well-marked line of demarcation beL\veeu the 

in!undibulum and the alveoli . As t.hc disease advances rupture of the 

walls of these little air.sacs occurs and estabJishes a communication between 

their cavities. 'l1he openings thus made between the air-sacs are at the 

very central portion of the sac, where the wall is thi1mest. By this grad. 

ual enlargement and the union o! many small sacs, a Jarge air cavity is 

:iormcd, across and along the wa11s oi which exist remains of the original 

tissue. These larger air-sacs communicate wit.h the bronchi, wl1ich are 

sometimes enlarged. The result of 

this destruction of the a.lvcolarsept:l 

is the abolition of the ca~illary 

plexus which is normally spread over 

the walls of the air-cells. At times 

ovoid collection~ of fat granules arc 

seen in the thinned septa. 'YllCther 

'0~t\:f")t1,it.'.::~d:\1_\ these fat cells arc in the nuclei of 

the capillaries, or in the inter.capil

lary cells is undetermined ;-prob

ably they are in both. This fatty 

metamorphosis as a rule precedes the 

dilatation, an cl is not constant. Fatty 

Pulmonary Emphyilenlfl, nrst@to.ge. granules arc found in the protopla~m 

~~~8&J0f ~Jft{,~'~~~~(J.f:/K.of tlie il!fu11d1buta, a, a, •. ~~l~~1 ~n t1;~ ~.1~~ciai~~~}l:~1y~~~:~~~~ 
pulmonary a~ery are the longest retain;~s;i~~~~y ~!~:n~~

1~!~a~~~11:1~1c~s1:!~~;~ 
a?d ~ommun1ca.te by anastomosis with the pulmonary vein, and thus the 

circmt of the pulmonary circulation is kept up, hut it is i1ot nearly so free 

~r abundant as tl~at w.hich exi~ts normally. 'l,he pulmonary circulation 

is therefore ~a.ter1ally mtcrfered with by this st ructural ch:inge. 

Well-~arked emphysema generally affects both lungs; it is mo:<t 

marked m the upper Jobes, especially along their anterior borders. 

Emphyscmat.ous degeneration throughout both lungs is rare. If tho 

~mphysema is com,r~nsatory its site will vary with that of the produc

mg cause. When it is the result of strong plcnritic adhesions, it most fre

quently affects the anterior border of the Jung. In partial collapse of the 
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lung following obstruction of the bronchi, or in inexpansibility from 
disease of its structure, emphysema will usually be limited to the vicinity of 
the bronchial obstructions or the structnral disease. When emphysema is 
the result of forced inspiration with closure o[ the glottis, as occurs in vio
leut spasmodic croup, etc., the apex and anterior borders of the lungs are 
mainly involved. 

Emphysematous lungs do not collapse when the thoracic cavity i.; 
opened. In well-marked cases, the lungs meet and overlap each other 
in the median line. The left oveTlaps the superficial cardiac region, 
both extend lower than normal, and the heart is pushed downwards and 
nearer to the median line than normal. Th~ diaphragm may also be 
pushed below its normal position, and all of the abdominal viscera crowded 
out of their normal situations in consequence. In some cases the liver has 
been so displaced as to lie entirely below the free border of the ribs. The 
lungs removed from the thoracic cavity bear the im1;ress of the ribs as 
furrows on their surface. Indentations made by pressure of the fingers on 
the surface of the lung are permanent, showing a loss of elasticity. The 
dilated alveoli may at times be seen on the surface of the lung through the 
pleura, or on section may be found distributed through its substance; they 
ti.re, however, much more apparent after the lung has been blown up and 
dried. They appear as whitish or gray prominences, or as spherical vesic
ular appendages filled with air. When the air-sacs are large they protrude 
beyond the surface of the lung, and generally have a globular form ; in 
some cases they seem to be separated by a 11eck from the rest of the lung, 
looking like appendages to it. In well-marked examples of emphysema, 
the whole anterior surface of the lungs may be covered over with air-sacs, 
sometimes resembling the ]ungs of reptiles. The color of an emphy
sematous lung is usua11y abnormally pale; it is soft and cushion-like to 
the touch; it crepitates but little when pressed between the thumb and 
Enger; it sinks in water less readily than healthy lung-tissue, for though 
its volume is increased, its weight is diminished. By pressure the air can 
be forced out of the larger and smaller sacs into the bronchi. The ovi
dences of bronchitis are usually present in the bronchi<il tubes. The pa
renchyma of the lung may present lesions which may be either a cause or 
a complication of emphysema. Phthisis and pneumonia, although of mre 
occurrence, are not as infrequent as many writers would have us suppose. 
As a rule in advanced cases of emphysema, the right heart will be found 
hypertrophied and dilated ; ns soon as the systemic circulation is mter
fered with, the left ventricle becomes hypertrophied, and this hypertrophy 
will for a time compensate for the obstruction to tho return circulation, but 
as a result of this interference when it is long-continued, anatomical changes 
take place in the liver, kidneys and spleen, which arc similar in character 
to those which occur in connection with valvular heart lesions, and give 
rise to general dropsy; changes of this class, however, belong to the remoter 
lesions of emphyrnma. 

Senile emphysema differs from the variety which has just been described 
in the followiug respects: the lungs aro not only diminisl1cd in weight but 
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very markedly in size ; the lobes are usually united, and thei~ fissures di
rected vertically instead of horizontally; the lower lobes havmg lost the 
most in bulk, their surface is irregular, and their structure is composed of 
enlarged air vesicles and sacs which are the result of the natural atrophy 
of the lun~·tissuc which takes place in old age. In the aged the walls of 
the emphy~cmatons cavities arc usually deeply pigmented. 'l'he lung often 
consists merely of a number of large cavities. 

In interlobubar empltysema an air-vesicle or sa.c ruptures, so that the 
air escapes into lhe interlobular cellular-tissue,. formin~ sacs of large or 
small size. These sacs, or rather these collect10ns of air, may form be
neath the plema., or, extending between the lobules of the lung and along 
its vessels, reach its root, spread into the mediastinal cellular.tissue, and be 
distributed over the neck and subcutaneous cellular· tissue of the body. The 
size of the air-sacs beneath the pleura may be only that of small vesicles, 
an<l these limite<l to the circum(erence of a lobule, or they may reach the 
size of the stomach. "They look like a. membrane uplifted by foam." 
They may be distinguished from the vesicular dilatations by being 
freely movoblc beneath the pleura. Perforation of the pleura, produc
ing pneumothorax, is a rare result of interlobular emphysema. More 
or less interlobular emphysema is always present in advanced vesicular 
emphysema. 

Etiology.-The causes of emphysema may be divided into primary and 
secondary, or compensatory. Primary emphysema may exist independently 
of, or be associated with bronchitis. Among its causes are forced expiratory 
efforts, the glottis being closed or na.rrowed as in violent coughing, strain· 
ing at stool, etc. In a few rare instances the emphysematous distention is 
produced during strong inspira.tory efforts. In both instances the disease is 
developed in the upper Jobes of the lung. Another cause of this variety of 
emphysema is, that there exists in many persons either an hereditary or nn 
acquired impairment of the elasticity of the lungs which renders them more 
readily dilatable and more easily torn. There are three prominrnt theories 
which have been advanced to account for this: first, that it is due to fa.tty 
degenera.tion of the alreolar walls. 'rhe constancy of this change has not 
as yet been demonstrated. It is true that molecules of fat are sometimes 
seen in the alveolar septa, but they may be the result rather than the c311se 
of the emphysema. Secondly, there is a theory that the weakness of the 
alveolar walls is due to the growth of the inter.capillary nuclei. Thirdly, 
that it is dnc to the fibroid degeneration of the alveolar septa. No one of 
these theories has as yet received full confirmation; a co-operation of all of 
them, more particularly of the Jast two, is necessary in many cases to satis· 
factorily explain the production of the disease. Recently another cause for 
the development of this form of emphysema has been advanced, viz.: an 
abnormal increase in the capacity of the chest, due to excessive growth of 
its walls. This theory as yet lacks proof. 

The ca.uses of secondary emph)'Sema are conveniently considered under 
three subdivisions, in all of which the emphysema is best denominated com
pensatory. The first of these subdivisions comprises all cases in which the 
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emphysema is developed around small portions of Jung rendered inexpausible 
by disease of its tissue, as, for example, lobular collapse from obstruction of a 
small bronchus, a lobular pneumonia, a pulmonary infarction, etc. ; the lob
ules adjacent to those that are thus rendered inexpausible become over-dis
tended by a forced inspiration or a forced expiration during a violent fit of 
coughing. Some would make these obstructions, operating in different pa1'Ls 
of the lung, a primary cause. A second subdi\'ision comprises those cases 
where a large portion of lung, either from some internal cause, as pneumo
nia, hypostnsis, atelectasis, etc., or, from some external cause, as pleurisy, 
etc., is rendered inexpansible, and emphysema is developed in healthy por
tions. In both of these subdivisions the capacity and mobility of the chest 
remaining normal, the usual, and especially forced, inspiratory efforts 
require extra distention of the alveoli to compensate for those rendered 
more or less useless. A tldrd subdivision includes those cases secondary to 
croup, lobular pneumonia, whooping-congl1, pressure on the trachea or 
main bronchi. 'fhe emphysematous distention in this class of patients is pro
duced during inspiration. It is questionable, however, whether compensatory 
emphysema is ever developed when the walls of the air-ce1ls have not been 
enfeebled. Interlobular emphysema is produced by forced expiration with 
narrowed glottis, as during severe cough, parturition, straining ·at stool, 
etc. It is usually preceded by vesicular emphysema. It may also occur 
from perforation of the lung from without, as in fracture of the Tibs. 
Senile emphysema is mainly an atrophy of the alveolar septa, which become 
obliterated, so that vesicles coalesce. It is due to impaired nutrition, which 
affects the lungs as well as other organs in old age. 

Symptoms.-The prominent and most constant subjective symptom of 
emphysema is dyspnoea. It is a dyspuoea which is increased by physical 
exercise, by the occurrence of fresh attacks of bronchitis, and by spasm of 
the bronchi, such as occurs in spasmodic asthma. When the emphysema 
is well marked, very slight exertion will give rise to dyspncea; when the 
emphysema is slight, only violent exertion will be followed by it. It is 
mitigated by a warm atmosphere, and returns with increased severity during 
the cold of winter. 'fhere is often a "smothering,, sensation in the chest, 
and when present it is constant. In congenital cases the only symptom 
during childhood and early adult life is a moderate degree of dyspuoea. In 
advanced cases of the disease the dyspncea is liable to be paroxysmal, the 
paroxysms depending upon a tendency to spasm which emphysema in its 
development seems to impart to the bronchi. A cough is usually present, 
but it is due to bronchial irritation, and unless bronchitis exists the cough 
may be wanting. The expectoration varies with the extent and character 
of the.accompanying bronchitis, and it iR not uncommOnly a. part of the his
tory of the emphysema; if it occurs independently of bronchitis it will 
have nothing characteristic about it. Usually there is no pain in the chest 
dependent upon the emphysema. In advanced cases the countenance is 
peculiar and somewhat characteristic ; it is of a dusky hue aacl has a puffy 
appearance which contrasts remarkably with the wasted appearance of the 
rest of the body. The nostrils are distended, thickened, and vascular, and 
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expand with each inspiration; the angles of Uw mouth arc drawn dQwn. 
ward the voice is feeble, the patient stoops m the act of walking, and n1~ 
who!~ body has a cachcctic appearance; the capillary circulation of the 
extremities is markedly imperfect, as showu upon the slightest exertion. 
There is a gradual, though steady loss of flesh and strength. Usually, tho 
disease is not attended by febrile excitement; the pulse is not accelerated, 
but is markedly feeble, and the temperature of the body sub-normal. 

The other symptoms observed in connection with emphysema.are indirect, 
and due to interference with the circulation. Not ouly is there always dis. 
turbance of the capillary circulation in the extremities, but the face and 
neck present a fulness or e1·en a turgidity of the blood-vessels altogether al,. 
normal. 'fhe distention of the jugular veins, and the lividity of tbe faco 
and hands, are unquestionably clue to the h1terfcrence with the circulation 
through the right heart, but do not occur until that stage is reached 
in which there is more or less hypertrophy a.nd dilatation of the right ven
tricle. Patients who haYe reached this stage become very purple in the 
face after and during fits of coughing, often presenting the appearance of 
impending suffocation. The paroxysms are perfectly characteristic; an 
attack of coughing comes on, grows more and more severe, gathers more 
or less of the spasmodic element, and when it has reached its climax the 
face and hands become livid, and the patient is completely exhausted. 
Vertigo is a common symptom in advanced emphysema.; it is most apt to 
be developed during a fit of coughing, and depends upon the interference 
with the return circulation from the head. Slight hremoptysis may occur. 
Emphysema of itself does not give rise to dropsy, although in advanced 
cases the feet and ankles are almost always redematous. Tbe cedcma. is the 
result of cardiac or renal complications. Ordinarily, there is more or less 
disturbance of the digestive organs in these ad\'Unccd cases; the disturbance 
is due to catarrh of the stomach, the result of passive hyperremiaof the mu
cous membrane of the stomach from failure of the right heart. For a like 
reason other functions arc more or less disturbed. Emphysematous pa.ticnta 
are especially liable to hemorrhoids, and very often have profuse bleeding 
from the rectum. As has been already stated, the development of emphy· 
sema is almost always slow; in rare instrmces it advances rapidly, and it is 
then caUcd acute. If, from the rational symptoms, there is any doubt as 
to the drngnos1s of emphysema, the doubt will disappear after a physical 
exploration of the chest, for the physical signs in a well-marked case are 
characteristic. 

Physical Signs.-On inspection, it will be noticed that there arc alteratioDB 
in the shape and movements of the cbest. There is an unnatural elevation 
and arching of the sternum (as if from congenital deformitv), and an un· 
natural bulging of the infm-clavicular and mammary regi~n, which gires 
to the chest a more rounded appearance than in health : this has been 
termed "barrel-~liape<l. " The scapulre are brought forward, and there may 
b.e antero-pos~enor curvature of the spine, which gives to this class of pa
tients a stooprng posture which is habitual. 'l'he muscles of the neck are 
uunaturally prominent. The lower portion of the chest seems contracted, 
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and the intcrcostal spaces arc depressed and wider than above. If the em
physema is extensive, lhc apex of lhe heart will be found beating lower 
down than normal and more toward the median line; if the right side of 
the heart is exteusirnly dilated there will be an epigastric impnlse-thi1:1 
impulse is due to an increase iu the size of the heart, and lo its being 
crowded to the right, and lower down in the thoracic cavity. In some in
stances, when the general symptoms of emphysema arc well marked, the 
lungs are atrophied instead of abnormally dilated, and no bulging o! the 
chest (either general or local) occurs. The mo,·cments of the chest walls 
are also altered ancl peculiar. At the upper portion expansion au inspira
tion is duninished or entirely wanting ; the whole chest moves vertically 
up and down with inspiration and expiration, as if it were passhTely lifted 
from tho shoulders, and composed of one solid piece; while below, Lhechcst, 
instead of being dilated wilh inspiration, is conlracted. The respimlory 
efforts are labored, and tho breathing is chiefly abdominal. The diaphragm 
seems to be more acth·e1y engaged than the chest walls in the process of 
respiration. In cases far aclvanced, the existence of emphysema can be 
made out by inspection alone. 

Ou palpation the vocal frcmitus varies: it may fall below, or equal, or it 
may exceed that in health. In senile emphysema, tbe vocal fremitus is 
usually increased. 

'fhc intensity of the percussion sound is increased, the pitch is lowered, 
the pulmonary quality of lhe sound is greatly diminished, and it becomes 
i1esiculo-ty111panitic-that is, there is added to the vesicular element a tym
pani tic quality which is the characteristic percussion sound of emphysema, 
an<l is not met in connection wilh any other pulmonary disease. The per
cussion note is not materially affected, eitl10r by forced inspiration or by 
forced expiration. The precordii1l region is usually resonant, owing to tho 
distended lungs coming between the heart and the wall of the chest. 

On auscultation, the inspira.tory sound is either short or feeble, or act
ually suppressed, while the expiratory is greatly prolonged, the ratio of the 
two being as one to four instead of four to one. As ~~ rnle, the pitch of 
both the inspiratory and expiratory sound is lower than in health . In some 
extreme cases of emphysema, the respiratory sounds arc of equal length, 
greatly cxaggcrate<l in intensity, and of a lrnrsh, sibilant or sonorous quaJity, 
the harsh quality undoubtedly being due to diminution in the calibre of tL 
minute bronchial tubes. In some cases, when interlobular and vesicular 
emphysema. are combined, a. crumpling sound is heard, which has been cles
ignalecl as the "crumpli ng sound of emphysema." 'This sound has been 
&1icl to resemble the crcpitant die, but it more nearly resembles the sound 
of crumpling parchment, than the crackling sound of tho crepitant rdlc; 
but "Laennec's rdle "-a. modification of the snb-crepitant rile-is very 
often heard. The vocal sounds rnry greatly; they may be climjnished, or 
altogether absent, or their intensity may be greatly increased. The heart 
sounds are feeble. The sphygmogra.ph may afford valuable information. 

Dllferential Diagnosis.-Slight emphysema cannot ho dingnosticateU with 
certainty; but those aclvancecl emphysematous cases which give rise to SO· 
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vere dyspuooa and cyanosis are readily distinguished, by a physical exami
nation of the thorax, from other diseases which manifest similar symptoms. 
The disease wiLb which emphysema is especially liable to be confounded iB 
pnewnothorax. If tho physic:tl signs of the two diseases arc properly ap
preciato<l, it is not difficult to distinguish between them. In emphysema 
the percussio11 sound, although somewhat tympauitic in character, still re.. 
Gains a pulmonary quality, and there is a vesicular element to the respira
tory sound, while in pneumothorax the percussion sound has a well-marked 
purely tympanitic character, and the respiratory sound, if audible, is am
phoric in character with no vesicular element. Emphysema affects both 
sides, pneumothorax only one side. The symptoms of pnenmothorax come 
on suddenly. while those of emphysema are slowly developed, and are never 
so urgent as those of pneumothorax. A diagnosis of compensatory em
physema may not be made out during life, but the fact being well estab
lished that it does almost invariably exist in cert.'lin conditions, the proba. 
bility of its existence should always be borne in mind in the study, exam~ 
ination, and treatment of those pulmonary diseases in which it is liable to 
occur. 

Prognosis.-Emphysema rarely if erer destroys life; but, when once de
veloped, is never recovered from, and incapacitates the person to a greater 
or Jess degree for active exercise, rendering life at least uncomfortable. It 
strongly predisposes to bronchitis and renders existing bronchitis severe. 
Acute bronchitis of the smaller tubes is an extremely grave affection when 
it occurs in an emphysematous person. Again, emphysema develops heart 
disease. The impediment to t110 pulmonary circulation, which exists as 
the result of emphysematous changes in the lung substance, gives rise to 
an overloaded state of the right cardiac cavities, which in time leads to 
their permanent dilatation and to hypertrophy of their walls; insufficiency 
of the tricuspid valves follows, and the resulting regurgitation through the 
tricuspicl orifice into the right ventricle causes obstruction to the systemic 
venou.s circulation, and as a result there is congestion and a permanent dis
turbance of the function of the kidneys, liver, etc. In giving a prognosis 
in any case of emphysema, the liability to this complication should be con
sidered. Emphysema also predisposes to fatty degeneration of the different 
organs and tissues of the body, the result of an impoverished state of the 
blood. The occurrence of these secondary affections renders emphysema a. 
serious disease. It is undoubtedly a more serious affection when it occurs 
in childho?d or adult life, than in old age. Pleurisy, asthma, bronchitis 
and anrom1a arc the most frequent complications. 

Treatment.-'l1he treatment of this affection will be briefly considered un· 
der two heads: first, the treatment of the disease itself; secondly, the 
treat~ent of .secondary changes in other organs, which changes are more or 
less d1rectlymd_uecd by the emphysema. Accepting the view tbat the 
lesions m th1_s .disease m the lung-tissue are the result of imperfect or dis
o.rdered nutnbon, we may reasonably expect that, by improving the nutri
tion, the progress of the degeneration may be checked or arrested, and per· 
haps even the elasticity of the unaffected portion of tbe lung may be re-
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stored . The most rational methocl of treatment is that by wl1ich we aim 
to remedy faulty nutrition in other organs and tissues. Witl1 this object 
in view, the drug which is of the greatest service is iron. This remedy 
should be taken dai ly with meals, for a long period, by persons wl10 have 
emphysema or in whom it is developing. In this class of cases, the prepa
ration which I prefer is the ethereal tincture of tho acetate of iron ; sul
phate of quinine in small doses may be given with the iron in most cases 
with benefit. Strychnia, which has some reputation in the treatment of 
this disease, I am confident has no power in arresting its development, and 
it has E:eemed to me to increase the frequency and violence of tho parox
ysms of dyspncea, and thus hasten rather than retard the emphysematous 
development. If an emphys01rn1tous patient has dyspeptic symptoms the 
mineral acids in combination with bitter vegetable infusions will be found 
of service. When there is a tendency to great emaciation, I have fonnd 
cod-liver oil of service. Stimulants, vinous and spirituous, when taken 
in small quantities after or during meals, often give beneficial results, and 
when their use is followed by marked improvement iu the general condition 
of the patient, they should be used in the treatment of the disease. 

The regulation of the diet, and the general management of the cmphy
Mmatous patient is, however, of much greater importance than the medical 
treatment. The diet should be of the most nutritious character, and com-
1iosed largely of animal food ; overloading the stomach should be especially 
avoiclecl, as well as everything which has a tendency to produce flatulence. 
The food should not be bulky or watery in character, and should be as di
gestible as possible; the quantity of liquids taken into the stomach should 
always be small. Exercise in the open air should be taken systematically, 
but fatigue should be avoided . All sudden, vfolentexcrcise, or great physi· 
cal exertion must be strictly prohibited. The condition of the skin should 
be carefully considered. Emphysematous patients should not expose them
selves to cold. AU localities where attacks of spasmodic asthma are liable 
to be developed should be carefully avoided, as also everything which may 
develop dyspncca or predispose the patient to asthmatic attacks. 'l1he rnle 
for all empl1ysematons prrsuns is to change their residence to that locality 
where they suffer the least and are not troubled with dyspncca. The treat
ment of those complications which accompany, or are induced by, the em
physema is a]so O[ importance in arresting the }Jl'Ogress Of the disease. Of 
these accompaniments, bronchitis (generally chronic) stands first. 'I1here is 
one drug which I have found especially serviceable, viz., iodide of }JOtassium. 
It should be given in closes varying from five to twenty grains, three times 
rl uring the clay, and its administration shonld be continued nt intervals 
over a long period . The treatment of diseases of the heart, liver and kid
neys, which occur as complications or accompaniments of emphysema, wiB 
be considered in connection with the history of cardiac, renal and hepatic 
diseases. 

PULMONARY TUMORS. 

Carcinoma, sarcoma, endothelioma, and enchonclroma are the tumors 
most frequently met with in tho lungs. They may be primary or second-

11 
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ary . Of these carcinoma is the most frequent. Eudothelioma usually 
arises in the pleura or lymphatic vessels of the lungs. 

Morbid Anatomy.-Priruary carcinoma appears at first as a single growth 
ia oae lung, though later it may extend by metastasis to the other. 

Secondary carcinoma occurs as disseminated nodules of varying i;izc, 
which are scattered usua11y throngbout both lungs. Small multiplcgrnwth.s 
may be found in the pleura, and the lung be unaffected. They are often 
accompanied by an ahnndant hemorrhagic effusion. 

Structurally, the secondary deposits resemble the original tumor Irom 
which they were t.lerived. 'l1110 same degenerative changes take place iu 
cancers of the lungs as in other situations. The bronchial glands are often 
extensively involved . Further consideration of pulmonary neoplasms will be 
lefl to the special works on pathological anatomy. 

Etiology.-A few cases of primary carcinoma of the Jnngs have been re
ported. Its most frequent seat is in tho lower lobe of the r ight Jung. 
Pulmonary carcinoma, however, is usuf!lly secondary to a tumor clsewlicrc 
in the body, e.g., the mammary gland, genito-urinary tract, resopl1ag-us, 
stomach, liver, etc. It occurs most frequently during and after middle 
life, and affects females more often than males. 

Symptoms.-Canccr of the luug usua11y comes on very insidiously, with 
few subjective symptoms. rrherc is usually pain lu the chest and a cough 
nccompanied by a muco~l1emorrhag10 expectoration resembling currant-jelly, 
which occasionally contains cancerous elements. 1\Iore or less clyspuooa is 
present, especially if mcdiastinal tumors co-exist. 'l.1he cancerous cachcxia 
may or may not be present. As the disease advances, emaciation, fever, 
night-sweats, with fa ilure of strength, become more and more marked, and 
this steadily increasing weakness and emaciation is one of the most constant 
rational symptoms. rrhe ''pressure effects" producing lividity, redema, dys
phagia, and laryngeal symptoms, are like those of a thoracic aneurism. The 
glands in the axilla. and above the clavicle are nearly always enlarged. I! 
dyspncea, cough, hremoptysis, pain in the chest, rapid emaciation, and 
cachexia should come on in one from whom a carcinomatous breast had 
been extirpated, there woulcl be reason to suspect the development of cancer 
of the lung. Signs of pleurisy, bronchitis, emphysema, or catarrbal pneu
monia, may mask the signs of pulmonary ca,ncer. 

Physical Signs.-These will vary according to the seat and extent of the 
cancerous development. If the lung is extensively involved with nodular 
cancer, inspection will show enlargement of the affected side with widening 
of the intercostal spaces and deficiency or entire absence of respiratory 
motion. Vocal fremitus may be diminished or absent. On percussion 
there will be complete dulncss attended by friction over the space corrc· 
sponding to the cancer. 'rhe signs of a cavity are sometimes present. 
On auscultaHon the respiratory sounds may be feeble or absent, or, if a 
large open bronclrns is intimately connected with the cancerous mas.', 
bronchial respiration may be heard. Disseminated cancer of the lungs 
cannot be distinguished, by physical examination, from general bronel1itis. 
In the infiltrated form the lung is often contracted, and, as a consequence, 
there is retraction of the ohest-walls on the affected side. 
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Differential Diagnosis.-Pulmonary cancer is liable to be confounclerl with 
pleurisy with .. effusion. In cancer, the percussion dulness usually begins at 
the upper portion of the chest, while in pleurisy it begins at the lower 
portion. In cancer the dulness is most marked in front, in pleurisy it is 
most marked behind. In cancer there arc isolated spots of resonance in 
the area of dulness, while in pleurisy the duluess is uniform over all the 
space occupied by the fluid. In pleurisy the line of dulness cllanges with 
the position of the patient; this neYcr varies in cancer. 

It may 1ilso be mistaken for thoracic aneurism and for JJltthisis. ~l1he liis
tory, the long duration and the physical signs oi the latter will soon enable 
a. diagnosis to be made. It may also be mistaken for fibroid induration of 
the lung, but its secondary character, more rapid course, greater marasmus 
and emaciation, and the absence of wooden dulness over an extensive tract, 
with retraction of the chest-walls, will suffice to make a diagnosis. 

Prognosis. -The prognosis is al ways unfavorable, death occurs either 
from local or general causes in from six months to two years. 

Treatment.-This is altogether palliative, and is restricted to the relil."f of 
symptoms. 

SYPHILITIO DISEASE OF '1'111<~ l~U"NG. 

The most common and certain changes in the lungs which can be ascribed 
to syphilis are gu mmata. 

Morbid Anatomy.-They vary in size from a pen, to an egg, and are single 
or multiple; they appear in the lungs as well-defined rounded tumors, often 
surrounded by a fibrous capsule, aud arc usually situated in the deeper pul
monary structures. Syphilitic fibroid infiltration originating abont the 
interlobular blood-vessels, aUout gummata, or from an ulcerating peri
bronchitis docs not become caseons, but may ulcerate or become gangrc· 
nous. "Syphilitic pneunwnia, of the new-born," wllile llepatizution, or 
"epitlleliorna," as it is variously called, is a diffuse infiltration of one or bolh 
lungs. 'fhc organ is heavy, enlarged, dense, resistant and indented by U1e 
rib.s. White dry spots are seen on section. 'l'here is thickening or the alve
olar walls and minute bronchi, and thickening and obli tcmtion of ihe pul
monary vessels. Syphilitic affection of the bronchial tubes is, in such cas('s, 
extensive. Gummata may be developed in the nodules of syphilitic pneu
monia. The bronchial glands are enlarged and often cheesy. Abscesses 
may form from suppnration in gummatolls patches. The plenroo may show 
fibroid th ickening. Senile syphilitic gummafa bear a close resemblance to 
cnseous tubercle, but are much less fri:tble--syphi1itic patiefitS often become 
phthisical, and there are good grounds for the belief that the phtbisical 
developments commence in a proliferation of the pulmonary conncctiYe
tissue which terminates in the formation of gummala, and thal; these gum~ 
mn.ta have a coimm and results similar to those of tubercle. 

Symptoms.-The symptoms are either the physical signs of a tumor, or of 
interstitial pneumonia. The diagnosis is reached by exclusion . The treat~ 
ment is ant isyphilitic. 
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.ATROPHY 01'' THE LUNG. 

This may be general or partia~. . . 
Morbid Anatomy.-An atrophwd lnng 1s small, dry, anremw, and somo. 

what pigmented; it pits readily and can be com prcss~d jnto a very small 
soace. In extreme old age the lungs atrophy, they crcp1tate less, the pleura 
0·vcr them is less moist than normal, and they cannot be inflated as normal 
lungs can. 'l'hey lie close to the vertebral colun.m, an? .their surface is un
even and "crumpled;" the fissures change their position; the lobes may 
be attached to one another by pcdiclcs; the alveoli have no definite form: 
and the cells arc enlarged. The change in the lobes may bring the apox 
down to the base ol the thoracic cavity. Atrophied lungs are "marbled" 
by lines and dots. The pulmonary artery and its branches are diminished 
in size, and the bronchial tubes arc thinned. The first step toward atrophy 
is a general disappearance of the ctt.pillaries in the alveolar septa. Somo 
fatty degenera.tion is always present. When it is the result of pressure by 
tumors, or liquid in the pleural cavity, the atrophy is generally limited to 
one lobe, and the atrophied pn,l't presents the lesions of interstitial pneu· 
monia. Pigmentation and atrophy, whether local or general, are usually 
associated. It is commonly best marked in the superior lobes. Sometime!l 
the lobes appear Lo he adherent to one another. The riyltt heart is gen
erally found in a condition known as "brown atrophy." Bronchitis nearly 
always complicates it. The diaphragm is th in, flabby, and pale. 

Etiology. -Old age, pulmonary emphysema, and general 1!1arasmus are 
frequent causes of pulmonary atrophy. Pressure of a tumor or fluid ac· 
cumulation within the thoracic cavity may induce loca.l atrophy. 1 

Symptoms.-Dyspnc:ea, cyanosis, and cedema and coldness of the extrem· 
ities are its only constant rational signs. 

Inspection reveals a small thorax; the lower ribs are approximated, giv
ing a "pigeon-breasted" appearance. 'rho whole thorax moves as if it 
were one piece, as in emphysema, and the chest movements are restricted. 

Percussion.-The percussion note is particularly loud, clear, and resonant; 
but the pulmonary area is less than normal. The extent of the precordial 
dulness is incre:ised. 

Ausc1tltation.-The respiratory sounds lose their vesicular character and 
arc feeble. 

Atrophy of the lung admits of no treatment. 

IlYDATIDS OF TIIE LUNG. 

In this country bydatids of the lung is a rare disease. '11hcre is usually 
one tm~or, and its most common seat is the lower portion of the right lung. 

Morbid Anatomy.-Tho cysts vary in size from that of an egg to that of a 
cocoa-nut. They are usually single, but may be multiple. They may be 
situated wholly within the lung, or be an outgrowth from the liver into the 
pleural cavity. Tho walls of the cysts vary iu thickness and density. They 
develop in the interstitial tissue to which the parent sac is firml.v adherent. 

~~;t~£:l~~:~~~~~l~~t~i~ ::!~£i~:c~~:~l~~:r;hnc 1E:~~~~!~~~~ ~ ah~~l:~r~~~fc~=u~ 
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'1 hese cysts may cause serious pulmon ary complications by their pressure. 
They mt~y suppurate and be discharged in to the bronchi, n.ncl then a cavity 
may remain. In many cases a pulrnon::iry hycla.ticl cyst is the resu lt of an 
hycla,tid of the lirnr which has rnptured through lhc diaphragm. Somo 
authorities state that primary hydn.ticls of the lung is a condition yt:t to bo 
met with. General pleurisy is of rare occnrrcncc; for the slow growth of 
the tumor excites local adhesions rather than a general pleurisy. In some 
instances an hyclatid cyst ruptures into the pleural cavity and causes 
empyema. Bronchitis, pnenmo11ia, and gangrene may be excited in the 
surrounding tissue by the pressure of the hydatid tumor. 

Etiology.-Hyclaticls of the lung are nearly always secondary to hydatids 
of the liver. The affection is met with most in the Norse countries of 
Europe, where men and animals li ve together. 

Symptoms.-Hydatids of the lung, when small, give rise to no symptoms 
by which they can be deteeted ; but as they enlarge 

:.~~o-~~:~1~~~enbtr0e:~:~~~'ra:i~~~~~~n bfn ~~1t:gl:,he:~~tl~ ~,g _;} .~ 
sense of suffocation, hremoptysis, night sweats, pa1lor .J\A • ~ 1 • • ~ 
and emaciation. When blood is expectorated goose- ~ \ ~~~.Ji 
berry-like skins (the sacs of echiuococci) or hook- .11-/.~ • ~ •••• 
lets may bofound in the expectorated matter. U nless ---1'tz ~!JI •;i) 
~l~=g~~~~I~=~-~;:;:~ o~~ l;:s~!~!; are,;~:~c!~r~:;~3t~tc~ --~00 g Ji 
altains any consiclerab]e size it may cause bulging 
of the chest wall and displace the mcdiastinum and Tiydatids ot the Lung. 

~i~~;,h~v~~;b m~~eexc:;·~~~~c~~~~c~igt~l 1:1~s 1:~ po~·c~;ls~ ··;i<minl<f<;;;nil;<;;;,;,;;,1u"' 

median line, with absence of respiratory sound and 
vocal fremitus over the area of du1ness, is a strong 
eridence of pulmonary hydatids. 

Differential Diagnosis.-The rupture of the cyst and the escape of its con
tents into a bronchial tube are its only diagnostic features and will prerent 
i t from being confounded with any other condition. 11 an hydatid is super
ficial a portion of the fluid may be witl1drawn by aspirat ion, and a micro
scopical examination will establish the diagnosis. It is im possible to dis
tingu ish between hydatid tumors at the base of the r ight lung and those in 
the right lobe of the liver. 

Prognosis.-These tu mors sometimes disappear by spontaneou s retrogres
sion, or by discharge into a bronchial tube; or stlppuratiou may be estab
lished in the cysts which afte rward undergo calcification. Reco,·ery occurs 
in fifty per cent. of cases. Rarely clo patients die from emaciation or ma
rasmus. They may die from suffocation, when the cysts rupture into the 
bronchi, from long-continued suppuration, or from an empycma. estab
lished by the rupture of a cyst into the pleural cavity. Inflammation of 
any of the three ad jacent serous membranes may cause death, or this may 
result from extensive hemorrhage and from ga.ngrcne. 

Treatment.-They should be treated as hydatids of the liver. It is • 
question if they shoald be injected with iodine. 
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PLEURISY. 

Pleurisy is a ci rcumscribed or di~u~c infl.arnmatiou of one or bo_th JJ!cur~. 
l lpon a clinical basis, it may be d1n<led 111to acu te and chrome. Ar ntc 
]Jleurisy may be plastic, s~rojibrinous, or pnndent. Chronic pleurisy may I.Jo 
dry {(,nd adhesive or ej}'i.ts ii·c. 

It is infrequent thut the inflammatory products are confined to. any one 
element. It is rather the preponderance or either the serons,_ .fibrrnous, or 
ce1lular element of t he exudation that gives character to the disease. Most 
cases of pleurisy present at different stages, in rnried proportions, all the 
inflammatory products except. pus. 

ACUTE PLEURISY. 

f' laslic l'ariety.-In th is variety the symptoms are well defined, the 
course rapid, au<l the exudation principally fibrinom:. 

Morbid Anatomy.-'rhe first stage of the inflamnrn.tor.r process fa marked 
by a reddening of some part of the pleural membrane from hyperre mia of 
ti1e capillaries of the serous and suh-serous tissue with degeneration or the 
endothelial cells. The pleura loses its natural glistening appearance on 
account of a slight fibrinou s exudation and tho swelling ancl increa!'c in 
number of its fixed connective-tissue cell s. 'rhese changes take place dur· 
ing the first for ty-eight hours. F ollowing this, the fibrinous exudation 
increases and the free su rface of the pleura assumes a rough, shaggy ap· 
pcarancc. If an.r serum exudes it gravitates to the most dependent por
tions of the pleural sac. In the substance of the pleura and in the tibrinous 
exudation new <'ells arc now fonnd which are young connective-tissue or 
pus cells. These cells are at first more numerous on the inner surface of 
the pleura. As the inOammation progresses they increase in number 
and collect on the free surface of th o pleura under the fibrinous exudation. 
By the fifth day of the pleurisy new blood-vessels arc formed in the fibri
nous exudation and become connected with the original Yessels of the pleura. 

The nature of the subsequent changes will depend upon the intensity of 
the inflammatory process; in the milder types the fibrin gradually dimin
ishes and disappears, some of the cells become fatty and are absorbed, and 
the remainder enter in to lhe for mation of a basement substance which grad
nally increases and finall y a permanent new connective-tissue forms upon 
the inner surface of the pleura. If the inflammatory process subsides with
out much serous effusion, the opposing surfaces of the pulmonary and costal 
plcurre come into contact and adhei;;ions arc formed between them composed 
of permanent con nective-tissue containing long, slender vessels. Thr:-c 
adhesions follow the general law that governs all new connecfrre-fo:suc: 
they may be permanent. or- thei r blood supply becoming insufficient
thcy may undergo faU;y degeneralion and be absorbed, the thickened pleunl 
alone remaining to tell of the past iufiammntion. When an individual has 
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once had this form of pleurisy he will al ways have a pcrmanenl lesion. 
'I.1his pathological process may be completed in two weeks, or a scrofibrin
ous effusion m:ly not be absorbed for months, and then the pleuritic thick
ening becomes very exleusi ve. 

Etiology.-The etiology of plastic pleurisy is sometimes very obscure. 
Exposure to wet and cold has been regarded as one of its most f1'Cf1uent 
causes, but it is very doublful if it ever occurs as the result of simple expo
sure to wet and cold . In an cases that have come under my observation 
where it has followed such exposure, I ha,·e been able to find some previously 
existing predisposing cause. It may be t110 resna of a penetrating wound, 
or blows upon the chest walls. Fracture of the ribs, if the broken ends of 
the ribs ])Cnetrate the pleura, may cause lt. It is o(teu a complication of 
other diseases, such as pyremia, the exanthcmatous fevers, acute and chronic 
alcoholismus, acute rheumatism, Bright's disease, pneumonia, etc. Some
times it is the result. of extension of iafiammation from adjacent organs and 
tissues. While a certain proportion of cases of a.cute pleurisy are undoubt
edly 0£ tubercular orlgin, the claim that all pleurisy is tubercular has not 
been sustained. It may occur at any age. Although it has been claimed 
that it never occurs in yonng children, my experience leads me to believe 
that it is 0£ quite frequent occurrence in children of two or three years 
of age, and pus is usually formed in the plemisies of children which 
occur as complications or sequelre of the exanthematous fevers. When
ever acute-pleurisy occurs on the right side, it is important to determine 
if it i1l, or is not, tbe restLlt of an extension of inflammation from the 
liver. 

Symptoms.-Plastic pleurisy ma.y be mild or severe; in either case it is 
ushered in by well-marked symptoms. '11he most prominent and constant 
at its onset is a sharp stitch-like pain in some portion of the chest; it usu
ally is referred to the nipple of r-----.--r--.--,--r-..,...,...~T""::";~7.:I 

::~~' ~~~~~:~e~~~~ se~:~;;;ns~l;;~~ [o_a.:~1.1·1·1
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1.'JI' ·1'~ patient, to prevent motion of 
tlrn affected side, assumes a pe
culiar position, leaning forward 
and toward that side. At first 
the countenance is pale ancl 
anxious; after a few hours it 
becomes flushed. 'fhe pulse is 
accelerated, beating from 90 to 
120 per minute; it is firm, 99_ 

small and tense in character-
in this respect differing from 
the pulse of nil other pulmonary 
diseases. The respiration is '/'('mperalure in a case ~~i;:;:/iewiry. Patient lllt. 24. 

hurried and difficult; each in-
spiration is jerl-ing in character; as soon as tbe general symptoms of 
pyrexia are present, the pain, in most cases, climinisl1es-in a. small pro-
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portion of cases it maintains its intensity throughout the attack. The 
temperature follows no regular course and has no fixed relation to the pulse 
or respiration; in ordinary cases it rarely rises above 100° F.; in very severe 
cases it may reach 104° F. There is a short, dry, tearing cough, which 
is very distressiug; the patient restrains it as much as possible on account 
of the intense pa.in which it produces. In very severe cases of acute pleurisr, 
where the fibrinous exudation is very abundant and takes place rapidly, 
causing compression of the lung, the primary symptoms are very violent, 
resembling those of pneumonia. A distinct chill is followed by high 
fever, the temperature often rcachiug 105° F . '11he countenrrnce assumes 
an anxious expression, the pulse beats 120 per minute and is feeble, but the 
pain in the side is not so severe as in the milder cases. Under these circum
stances, at the onset of the attack it is difficult to distinguish it from crou1r 
ouspneumonia. Such severe cases arc rare; when they do occur they are apt 
to prove fatal. There are occasionally very mild cases of acnte pleurisy which 
are attended by few of the subjective symptoms of pleurisy : the febrile move. 
ment is sUght, the pain in the side is not severe, and cough ancl dyspnrea may 
be entirely absent. These patients contiaue their ordinary occupations, com
plaining only of au uneasy sensation in the side, and the disease would 
pass unrecognized but for the physical signs. Although the rational symp
toms of plastic pleurisy ma.y vary in different cases and iu some be very 
obscure; the physical signs at once d1spei all doubts. 

Physical Signs.-During the first twenty-four hours of plastic pleurisy, 
inspection will show the movements of the chest wall on the affected side 
to be more or less restricted. Palpation, percussion, and mensuration will 
gi\'C negative results. On auscultation the respiratory murmur will be 
fonncl feeble over the affected side, and jerking in character botl1 on in
spiration and expiration, and a grazing friction sound will be heard; this 

Normalrcspiratorysound8 ... 

friction sound will be most intense 
at the end of inspiration. 

As the plastic exudation takes place 
inspection will show a greater loss of 
expansive motion on the affected 
side; and on palpation there will bes 
diminution of the vocal fremitus oYer 
its seat. On :percussion there will 
be slight dulness over the seat of the 
pleurisy. Tl10 amount and extent of 
the dulness will correspond to the 
amount of the plastic exudation. 
Upon auscultation the respiratory 
mmmur will be distant ancl feeble 
or entirely absent, and a crepitating 

n~Wr8~t~u~~~:1t~nga~~r1~:~a~rsJi1~\~.Cc~~t~:~~ ~:isc~~~:ti:o~1n~~~ill e~~~11~::~~nb~th i;it~ 
~osta. . usually most intense with inr.pirution; 

this sound sometnnes very closely resembles the so-called crepitaut rile and 
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may be mistaken for it . . At times this sound loses its crepitant character 
and becomes rubbing and sticky; it is always due lo the rubbing together 
Of the Lwo roughened pleura.I surfaces. Often it will not be heard unless 
the pi1ticnt cough or take a deep inspiration. I.f the pleurisy is confined 
to the diaphragmatic or mediastinal pleura the friction sound wi11 not 
be heard. 

If a considemble fluid effusion accompany the plastic exudation, the 
expansive movements on the affected side will be more 'restricted, and 
the vocal fremitus at the bottom of the pleural carity will be markedly 
diminished. Upon vercussion there will be flatness over the region occu
pied by the fiuid . It is difficult, however, to recognize the presence of 
a. small amount of flu id effusion, ior the level of the fluid is i10t appre
ciably changed by changing the position of the patient. On auscultahon 
the respiratory sounds will be a.Usent below the 1evel of the fluid, and 
feeble aborn it; and both respiratory acts will be accompanied by the 
friction sound. 

During the period of absor1)tion of the fluid and plastic exudation there 
will be a gradual return of the pulmonary resonance and of the normal, 
vocal, and respiratory sounds, and as the roughene.<l p1eural surfaces play 
upon each other, the friction sound will assume more 9f a rubbing clrnr
acter. In some instances the fric~ion sounds remain audible for a Jong 
time after the disappearance of all the other signs of ]Jlcurisy. Retraction 
of the affected side does not follow acute pleurisy except in rare instances, 
when the inflammation bas been very severe and a large plastic effusion 
has taken place. In t hose having extensive plastic exudations in aculc 
pleurisy which compress the lung, the respimtory sound may assume a 
bronchial character and be mistaken for that of a pncumonic condition. 

Differential Diagnosis.-In the majority of cases the diagnosis of plastic 
pleurisy is easily made. Acute pneumonia, is the only disease with which 
it is liable to be confounded. In both affections there are dyspncea, fever, 
and cough; but in pleurisy the temperature rarely rises above 100° F., 
while in pneumonia it usually reaches 103° F . within the first twenty-four 
l10urs. The cough of pleurisy is short and hacking, and is attended by 
little or no expectoration, whereas in nearly every case of pneHmonia expec
toration is present, and the substance expectorated is clutracteristic of lite 
pne1ononia. The countenance at the onset of pleurisy is pale and anxious ; 
in pneumonia it is flushed and the cheeks haven purple hue. There is al ~o 
3. very marked difference in the physical signs 0£ the two diseases. Jn ]J!CU 4 

risy the vocal fremitns over the affected portion of tl10 pleura is somewhat 
diminished; in pneumonia it is more or less increased. Ju pleurisy llie 
respiration is feeble; in pneumonia it is rnde or bronchial. In pleurisy a 
grazing, rubbing, or crepitating friction sound is heard wiLh both res1)il'a
tory acts. In pneumonia the crcpitnnt rd.le is heard at the encl of inspi rn. 
tion. Sometimes it is difficult to distinguish a crcpitating fri ction sound 
from a. snb-crcpitant rfilc, but. as the sub-crepitant rlilc is not present unLil 
the last stage of pneumonia, the question will not arise if the pa.tieut is seen 
before that period h as arrived. 
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Occasionally it is difficult to make a cliffer<'ntial. diagnosis between inter· 
costal nettralgia or pleurodynia, aucl acute pleurisy. lnlercostal neuralgia 

or pleurodynia may be attended by many o! the ushering-in symptoms of 

acute pleurisy. They may come on after exposure, be attended by violent 

pain in the side, jerking respirations, anxious countenance, nn<l often by 
considerable fever. On physical examination the respiration may be as 

feeble as in the first stage of pleurisy. The presence or absence of a pleuritio 

friction sound, and the painful points on pressure, are the principal poinbJ 

of difference. 
Prognosis.-Thc prognosis m plastic pleurisy is g~nC'rally good. Its natu

ral termination is in recovery within two or three weeks after its commence

ment. 13ut it is to be remembered that pt1tients even wilh the milder form 

of the disease arc liable to have frequent plcuritic thickenings and adhesions 

between the pulmonary and costal pleurre. These thickenings predispose 

to other attacks of pleurisy, and each new attack interferes more an<l more 

with the expansion of the lungs and leads to the development o! intcrsti. 

tial pneumonia or bronchitis, and finally to fibrous phthisis. H this form 

of pleurisy complicales any grave form of disease, as septicremia, pyremia, 

Bright's clisease, etc., there is a liability to acute ernpyema. In some rery 

acute cases, where there is a. large plastic exudation, death may result in a 

few days. 
Treatment.-Thc only remedial agent which has seemed to me to haven. 

controlling power over acute pleurisy is opium. The best method of admin. 

istering it is by the hypodermic injection of morphine. It bas been claimed 

that free blood-letting at the commencement of an acute pleurisy will arrest 

its progre~s. 13ut the!acts cleclnccd from recorded cases are strongly against 

this statement. A free general bleeding will undoubtedly relieve the pleu
ritic pain with great promptitude, but no more so than a hypodermic of 

morphine, and the morphine does not increase the liability to a large serom1 

effusion, as does general bleeding. For lhe successful management of 

ordinary acute pleurisy all that I ha.ve found necessary is to place the 

patient in bed. 'fhis is important, howernr mild the attack may be. The 

sick room ·should be well ventilated and kept at an even temperature of about 

65° F. The pati_ent should be allowed to assume that position in bed which 

he finds most comfortable. Uc should be forbidden to talk, and should bo 

prevented from making any unnecessary movements, and a nutritious diet 

without stimulants should be given him. If he is robust, three or four 

leeches may be applied over lhe scat of pain, and followed by an anodyue 

poulLice. Hypodermics of morphine must be given in sufficient quantities 
to relieve all pain. After the first week the morphine can usually be dis

continued and the patient will be able to sit up, and, at the end of three 

weeks, to resume his ordinary occupation unless it requires great pl1ysical 

exertion. U there is an abundant plastic or serous exudation the convales

cence will be reached more slowly and the recovery will be less complete. 

In s~ch cases there will be some crippling of the lung, aucl pain and unea~i · 

ness m the affected side will continue for months. After recm·ery it is well 

t~ inform the p_at.ient thnt he may expect pain after actiYe physical excr· 

c1se. If the patient present::; the signs of anremia, the syrup of the iodiJe 
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of fron should be given in teaspoonful closes three or four times each day. 
Stimulants should rarely be allowed before the third week. Oountcr-irri
tat1011 by means of cups aud blisters is rarely of service in the treatment of 
lhis form of pleurisy. I ha.rn found in some cases, when the pain in the 
side continued after the friction sound had clisappeared, that the use of the 
constant current over the affected side for twenty minutes at a time gives 
almost instantaneous relief. 

SEROFIBRINOUS PLEURISY. 

(Pleurisy with Effusion.) 

This is the most common form of pleurisy, ancl the inflammatory process 
usually invades the whole of the pleura on the side affected. It may 
commence at any point on the pleural surface, but it most frequently com
mences on the costal portion. 

Morbid Anatomy.-rrhe anatomical changes in this form are simi lar 
to those which take p1ace in acute pleurisy, except that tbe new tissue 
formations are more extensh-e, the plenral membrane more uniformly 
thickened, and more frequently the seat of tllbercle, and there is more 
abundant serous effnsion containing fiocculi of lymph. rrhe pleural 
cavity may be partly or completely filled with fluid. 'l1lrn entire pleura 
becomes coated with a layer of fibrin varying in thickness, usua1ly most 
nbnndant on its costal portion . New connective-tissue cells and base
ment substance are mingled with the exudation. Somelimes the serous 
effusion contains blood globules from the rupture of the thin-walled 
vessels iu the new connective-tissue. It is the large amount of serons 
effusion, containing more or Jess cellular elements, that distinguishes 
sub-acute from acute plemisy. This indicates a difference in the grade 
rather than in the nature of the inflamma.lory process. When the cell ele
ments are abundant it is characterized as a sero-purulent effusion. If the 
pleural cavity is not filled with fluid, the effusion will occupy the most 
dependent portion of the pleural cavity. It may be confined to circum 
scribed portions of the pleural cavity by adhesions. If it occupy the most 
clepen<ling portion oi the cavity the adjacent lung-tissue will be compressed 
anrl pushed upward. When the pleural cavity is filled wiLh ftuicl the in
tcreostnl spaces will be more 01· Jess bulging, U1e diaphragm will be pushed 
downward, and the abdominal viscera upon either side may be displaced 
downward; the heart will be displaced either to the right or left, accord
ing as the flnid occupies the left or right pleural cavity. The lung on the 
affected side is compressed eitlier toward tl10 vertebral column or upward 
and inward against the mecliastinum. Occasionally the lung occupies 
the anterior portion of the pleural cavity and the fluid the posterior 
portion; the direction ot tho compression is inOuencecl by the location 
nncl extent of pre,·ions pleuritic adhesions. If no adhesions exist the 
inng may Le compressed to one-eighth of its normal size, and assume a 
pale-red or greenish color, have a tougl1, leathery feel, and be entirely 
void of aii'. With the compression of the lung there may be compression 
uf the bronchi, but the larger bronchial tubes usually remitin penious. 

U iecovery takes place the fluid disappears by absorption, the fibrin 
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undergoes fa.tty metamorph osis, liquefies, and slowly disappears. As the 
fluid disappears the thickened pleural surfaces come in contact, and more 
or less extensirn adhesions form between the two surfaces. On account of 
the changes wh ich take place in t he pulmonary pleura the lung-tissue does 
not expand to its norm al dimensions, but more or less retraction o! the 
chest walls on the affected side takes place. The longer the fluid remains 
in the pleural cavity the morn exteusi\'e will be the retraction. As the 
fluid disappears, the organs which ha\'C been displaced by its pressure re· 
turn to their normal positions. If the retraction is considerable they will 
be displaced upward, and the heart may be drawn from its normal position 
to the right or left. 

Etiology.-The causes of this form of pleurisy may be the same as those 
of plastic pleurisy. In a large proportion of cases it is secondary to some 
form of organic disease, as chronic Bright's disease of the kidneys, pulmo
nary pbtbisis, etc. Occasionally it seems to occur icliopathica11y, or at least 
from causes not well understood. It is a clinical fact familiar to every 
carefnl observer that sub-acute pleurisy is not infrequently tbe first step 
to the development of ph tbisis. It is claimed that serofibri11ous pleurisy 
is always of tubercular origin. While it is undoubtedly often indllccd by 
tuberculosis of the plcul'a, it is at present not proven that such is its sole 
cause. Tbc weak and eufeeb1ed, rather than the strong and robust, are 
liable to attacks pf sub-a cute pleurisy. 

Symptoms.-Thi s form of pleurisy may come on suddenly with active 
sy mptoms, or insidiously with very mild sy mptoms. In the majori ty of 
cases tlie symptoms are mild. 'l1l1crc is no chill of in vasion; it comes on 
insidiously after exposure to wet, cold, and Ia.tigue, in the enfeebled or in 
those who arc suffering from some clironic discasr. It is rarely attended 
by any noticeable pain iu t he side, or at least not by the severe pain which 
attends acute pleurisy. On close questioning the patient will state that 
some time before exposure an unensy sensation in the affected side, attended 
occasionally by a sharp pain of short duration, was experienced. 'fhis 
form of pleurisy is often so insidious in its approach that the patient will 
be unable to tell when he commenced to be sick ; for a period of several 
weeks he will have gradually lost fl esh and strength, yet will have been 
able to attend to his ordi nal'y avocat.ions if they required but litHe phyai
cal exertiou. There will be slight dyspnooa on exertion, with slight febrile 
excitement at night. Sometimes t here is an almost continual cough with 
a scanty muco-purnlent expectoration; at other times the cough will be 
entirely absent. Usually when this class of patients consult a physician 
the only subjccti\'e symptoms will be a frequent, small , feeb le pulse, and 
slight heat anU dryness of the ski n, the temperature rarely rising above 
101° F. The countenance will be pale and anxious, and the breathing s~ort 
and catching in character. On speaking, especial ly after cx0rcisc, the ~n
tences are uttered in a broken, interrupted manner. The patient will be un
able to lie comfortably except on his back, or on the afff'cted side with his 
head slightly elevated. The pulse, usually small and feeble, will vary from 
110 to 120 beats in the minute; in fact, t11ere will be no subjective symptom 
which wi ll enable one to reach a positive diagnosis. 

In those cases which are ushered in by active symptoms the invasion will 



resemble that of acute pleurisy. There will Uc rigors followed by a tem
pera.turn of 102° or 103° F . ; the pulse will be full and frequent, the pain 
on the affected side well marked aucl lhe breathing rapid :lllCl shallow. 
Patients will sometimes ascribe the pain to the lumbar rcgiou, as in 
nephritic colic, for which it is sometimes mislaken . After a few days the 
febrile symptoms abate, but do not entirely subside, aud the effusion steadily 
increases, then remains stationary for a number of days or even weeks, anU 
then there is a sudden renewal of the febrile symptoms, the dyspnooa is 
greatly increased, the cough becomes more coustant and harassing, the 
patient is unable to lie down, and tho fluid rnpiclly increases; in twenty
four hours the pleural ca,,ity,-which previously has been only half full of 
lluill,-becomes entirely filled, and the dysporea becomes so urgent, and 
the clanger from collateral congestion and ccdenrn of tho opposite lung so 
imminent, that immediate relief is demanded by paracentesis. With the 
rapid increase of the effusion the pain in tllC side subsides. llowcver ill
clefined the rational symptoms may be in serofibl'inons pleurisy, its l1hysical 
signs are more distinctive than in any other thoracic disease. 

Physical Signs.-Thephysical signs of pleurisy with effusion will vary with 
the amount of the fluid effusion. At its onset, before there is much fluid 
effusion, a friction sound will be heard over the affeclcd side with more or 
less feebleness of the respiratory sound. Aft~r the pleural cavity partly fills 
with fluid, the vocal !remitns will be diminished er a.Osent at the bottom 
of the pleural sac below the lm·el of the fluid; there will be flatness on per
cussion, and nn absence of vocal and respiratory sounds. A change in the 
position ol the patient will change the level of the fluid and the line of 
flatness. AboYe the level of the fluid the percussion resornmce will be nor
mal or exaggerated, and in some cases tympanitic in qua1ity. rrhe respira
tory murmur will be exaggerated, and at the level of the fluid it may as
sume a bronchial character. The vocal sounds may be intensified, or a 
distinct bronchial voice may be heard. All of these physical signs are 
most marked posteriorly. 

When the pleural cavity is completely filled with fluid, and the lung is 
compressed backward against the spinal column, important modifications 
in the physical signs take place. 

Inspection will show an enlargement of the affected side, and a bulging 
of the intercostal spaces. The respiratory movements on the affected side 
will he changed from an up-and-otlt movement to a direct up-and-down 
motion, while on the unaffected side the expansive respirntory movements 
are increased. If the effusion is in the left pleural cavity the heart will be 
displaced to the right, and the apex beat may be noticed under the right 
nipple; if it occupies the right pleural ca.vity the apex beat will be carried 
to the left, beyond its normal position. 

The circumference of the affected side at tlle end of expiration, will be 
one or two inches greater than that of the healthy side; but at the en<l of 
inspiration the difference will be but slight. The expansive moLion in in~ 
spiration on t110 healthy side may be two or three inches greater than on 
the affected side. 

Un palpation there is usually diminished or absent vocal fremitus over 
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the affected side. In exceptional cases, however, tlle rocal frnnitus persists 
and rnay be 'increased even w!ten tli.e cavity is .filled 'IVi/h fluid. 

Upon percussion there will be flatness over lhe whole or theaffecLed side, 
and the Haincss will extend below the normal limits or tho lung. 

On auscultation, there is usually entire ab~ence of tbe respiratory sounds 
over the a.f!cctecl side, and lhc vocal sounds will be dislant and inclii.;tinct. 
Not infrequently, however, at the upper and posterior portion of the 
}Jlenra1 carity distant bronchial respiration and broncho1Jhony will be hcal'd. 
'l1he bronchial rc8piration and the bronchial ''oice are sometimes diffuscll 
and hca!·d orer the whole of the posterior portion of the affected side. 

As the fluid subsides in the pleural cnvity, inspection shows that the en
largement of the affected side is decreasing, that the intercostal spaces 
are regaining their normal condition, and that the respiralory moYements 
are returning. Afensnration shows a gradual diminution in the size a[ lho 
affected side ttntil it bccomc-s smaller than the other. On 11ercussion the 
pulmonary resonance will gradually return, first at the upper portion of tho 
pleural cavity; but it is not completely restored until some time after 
tho fluid has disappeared, C>specia11y orer the lower portions of the pleural 
cavity. 

On auscultation, as the fluid disappears, the vocal and respiratory sounds 
will gradua11y return. At first, the respiratory sounds aru feeble and <li!i
tant; gradually they become more and more distinct. As the two rough
ened pleural surfaces come iu contact and move on each other, a creaking, 

Ab8tn1 rtepiratory molJon • . • 

Diagram@howingPhyeicalSignsinPleurii'ywith EIIuslon; pleuralcavityfillodwithflnid. 

rubbing, friction sounU is heard. These rnbbing friction sounds are often 
audible for months after the fluid has disappeared. If, as sometimes hap
pens, the lower portion of the affected lung remains permanently imper· 
vious to air, ihc upper porl ion of the 1ung becomes emphysematous. Un· 
dcrsuch circumstances the emphysema. is compensatory, and the percussion 
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note in the jufra-c1avicular space on that side will have a tyrupanitie 
quality, and the expiration in this space will become prolonged, harsh, and 
blowing in character. 

Differential Diagnosis.-The diagnosis in uncomplicated cases of sub
aeute pleurjsy is usually very readily made. rrhe diseases with which it is 
most likely to be confounded are pnewnonic or phtMsical con..,olidaUon of 
the lung, enlargement of tlte liver or spleen, cancer of the lung and pleura,, 
and intra-tltoracic tumor:i . 1t is hardly possible fo1 a thoracic ancurism to 
be developed in such a manner as to Ue mistaken for scrofibrinous pleurisy. 
Pleurisy with effusion may be distinguished from phthisical and pneu
monic consolidation by the history of the case, by the absence of the charac
teristic expectoratiou~ and by the lower range of temperature. Upon phys
ical examination it may be clistingnishcd by the enlargement or retraclion 
of the affected side, by the diminution or absence of vocal fremitus, and by 
tbe fiat note of the percussion sound. If the cavity is partly filled, by 
Lhe change in the line of flatness on change in the position of the patient, 
and by the feeble or absent respiratory sounds over the fluid. The bron
chial respiration which is somet imes heard over a pleural cavity tillecl with 
fluid differs from the bronchial respiration of pneumonic or phthisical con
solida.tion, in that it is more diffused and less tubular in quality. Jn 
phthisical consolidation the progress of the physical signs is usually from 
aborn downward; in plcuritic effusion they advance from below upw;trd. 
Phthisis of an entire lnng rarely exists without the other lung being in
volved, while any amount of pleuritic effusion may exist in one cavity, and 
the other remajn unaffected. If doubt exists after considering all these 
points of difference, it may be removed by the use of an exploring 
trochar. 

Serous effusion into the right pleural cavity is distinguished from an 
enlargement ~f the liver upward, by the fact that when percussion is made, 
the patient being in a sitting posture, the line of flatness in liver enlarge
ments is 11igher in front thnn behind. The liver does not enlarge in such 
n manner as to fill the pleura] cavity posteriorly and anteriorly to the same 
level. 

Serofibrinous plenrisy of the left side will rarely be mistaken for enlargc
me~it qi" tlie ,1:pleen, for when the spleen is sufficiently enlarged to encrnach 
upon the left pleural cnvity the enlargement will be dOwnward as well as 
upward, the splenic t umor will be readily felt in the abdom inal cn,vit.r, and 
the flatness on percussion at the lower portion of the pleuml cavity will 
be continuous with the tumor in the abdomen. 

The diagnosis between pleurisy with effusion nncl cancer of the lung or 
pleura is often very difficu1t, and in some instances, if one relies only upon 
the rational symptoms and physical signs, it will be impossible. All such 
doubtful cases can only be decided by tho nse of the exploring trochai·. 
The needle of the exploring trochar can be introduced into the thoracic 
cavity without the least clanger, whether tho needle enter a pleuritic effusion, 
a hepatized lung, a cancer of the pleura or lung, or an aneudsm. 

Prognosis.-rrhe prognosis iu serolibrinous pleurisy varies greatly iu differ
ent eases. \\'bile the majority will terminate in recoYery, sndden cleatb occurs 
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in a. limited number without:. lesions to account for. it.. A large ~cro~1s cfJu. 
aion may lake place suddenly, and cause death by its mlerfc1:cucc with re . ..; 
pi ration and circulaliou. Cased may be protracte~ over a period of month!\ 
and fin:1lly <t sero-fibrinous effusion may change into a s~ro-i:u ~·ul enL one, 
and :i sub-aculc pleurisy may thus become an cmpycma; 10 giving a prog
nosis it is to be r~mcmbcrcd th;.tt in most cases that ~·cco.vcr, more or less 
e:xtcusiYC adhesions rcsull, which cause permanent cn11pling of the lung, 
and lead to the dc,Telopmcnt of more or less e:xtensirc compens:itory 
emphysema, chronic bronchitis, and fibroid_ incluration of lung-ti~suc\ 
" .,.hen the new tissue formations arc extensn•c, and the general hc:ilth 
much impaired, 111 those who have a strong hereditary 01· acquired 
tendency lo pulmonary phthisis, there is always ~auger that lhe m•w 
tissue m:Ly become tubel'cuhir, even when t..hc plcunsy was not ol tuber
cular origin. 

Treatment.-'l'he main thing to be accomplished in the treatment of scro
fil..11·inou::; plcurisJ is to remove the fluid effusion as rapidly as possibll', at the 
same time taking care to sustain lhc patient. The principal means which 
have been employed for lhc accomplishment of this object are hydrngoguc 
cathartics, diuretics, diaphoretics, and blisters applied in succel:ieion over 
different parts of lhe allected side: On account of the :ma-'mic condition 
of the 1najority of these patients, general or local bleeding, as well 
ns the use of mercury, is now very rarely employed; for a like reason I 
very much question lhc beneficial effects claimed for cathartics, diuretics 
and blisters; it is very questionable if the condition which farors the ab
sorption of the flnill in the pleural carity can be reached by the employ
ment of any of the so-called dcpuratiYe remedial agents. It is claimed that 
tho use of hydragogue callrnrtics and diuretics quickly remo,Tcs large quan
tities of fluid from the body, and consequently the fluid portion of tho 
blood is greatly diminished, and that whenever a cavity contains fluid, the 
absorbents and blood-vessels of the part take it up to replace that lo't by 
the blood, and thus fluid in the pleural Cavity iR absorbed. rrhere is liUJO 
doubt but that hyclragoguccathartics and diuretics will hasten tho ab.~orp
tion of non-inflammatory serons effusion in simple hydrothorax, but there is 
no C\•idcncc that they have power to promote the absorption of inflammatory 
products from the pleural caYity in sub-acute pleurisy. It is certain that 
by the action of lbcsc depurati\'c means the ,·ital powers of the patient arc 
greatly enfeebled and the processes of digestion and nutrition seriously in
terfered with. It is also well established tha.t when the nutritive proceflscs: 
arc going on most rapidly absorption takes place most rapidly. Conse
quently anything that interferes with these processes is contra.indicated in 
lhc treatment of this form o[ pleurisy. There a.re also other conditions 
which greatly impecle the absorption of the fluid effusion in pleuri~y. 
When tho pleural caYity is clislcndecl with fluid, its absorption is impeded 
or prcventecl by the obstruction offered to the flow of blood through the 
pleural and snb-pleural vessels by the pressure. Under such circumstances it 
lS useless to resort to diuretics and hydragoguc cathartics. The mechanical 
withdrawal of a. sufficient amount of liquid to relieve the tension of the caYity 
and remove the pressure from the lung and the snb·pleural veins is an abs<> 
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lute necessity before the processes of absorption can commence. If the surface 
of lhe pleura is covered by a thick layer of exudative malerial, this layer is 
in tcrpo.scrl between the sub-pleural vessels and the fluid effusion, and must 
greatly interfere with the absorption of the liquid; as it becomes thicker 
and thicker by successive deposits of fibrin, it is obvious that the Jonger the 
liquid remains ·in the pleural cavity the thicker the fibrinous deposit be
comes, and the less is the probability that the liquid will be absorbed. 
Against these conditions cathartics and diuretics are powerless. 

For many years I lrnrn rarely employed any depurative agents in tlrn treat
ment of sub-acute pleurisy. The remedial agent which seems to me to have 
tbe grc;ttcst power in promoting Uie absorption of an effusion is the syrup 
of the iodide of iron. In connection with the administration of iron the 
patient should take the largest amount of the most nutritious food, with 
wine or some form of alcoholic stimulant. The principle of treatment 
is to employ all those remedial and hygienic measures which improve 
nutrition. 

As so little can be done by medication to excite or hasten the absorption 
of pleuritic effusion, the question of the employment of mechanical means 
for its removal presents itself. There is some difference of opinion in the 
profession upon this point. One class of obserrers claim. that a single re
moval of the fluid is of little sen-ice, anu that the danger of admitting air 
into the pleural cavity is so great that if the operation is f requently per
formed a serons effusion is very apt to be changed into a purulent one, thus 
jeopardizing life. On the other hand, the advocates of the operation main
tain that. if the fluid is permitted to remain in the pleural cavity it becomes 
purulent. The causes which impede or render impossible the absorption of 
the fluid seem to me reasons in favor of its early mechanical removal, es
pecially as the practice of aspiration has inaugur:ited a new era in the 
management of these cases, and ha.s removed all objections to such early 
removal. When a perfect instrument is used and a small needle intro
duced into the pleural cavity, the entrance of air is impossible. In any 
case of pleurisy, when the accumulated fluid remains stationary for one 
week, or is increasing after the cavity has become half filled, and especially 
when the cavity is completely full, there should be no delay in aspirating. 
With every day that the lnng remains compressed, and with every addition 
to the plastic deposit upon the pleural surfaces, the chances of its absorp
tion are diminished, and the danger that the lung will be permanently 
crippled is increased. 

'l'he following rules should be observecl in the })et'formance of aspira
tion of the cliest. Place the body of the patient in Lhe erect posture, lean
ing somewhat forward, with the arm of the affected side thrown partly 
across the chest. This position of the arm jg preferable to any other for 
the reason that the integL1ment is not made unnatnra11y tense over tl1e inter
costal spaces. Select a needle of small size for the first tapping, and in
troduce it to the depth of at least one inch iuto the fifth or sixth intcr
costal space, at the junction of the axillary and infra-scapular regions. 
After the needle has been introduced tlie fluid may be permitted to flow 
througr~ the instrument until the patient complains of a sense of con· 
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striction about the chest, when the withdrawal or the fluid must be 
stopped. The amount or fluid that can be withdrawn at the ~r~t asp.iration, 
if the cavity is disle11ded, will depend upon the length of tune which the 
fluid has remained in the plClml.l cavity. IT it has accumulated r:t})idly, 
the cavity m~~y frequently be emptied without giving rise to any un
pleasant symptoms; if, however, it has been sl~w in its accumulation 
and the pleural cavity has contained a large quantity of fluid for a consid
erable time, only a small amount can be withdrawn without producing a 
severe attack of dyspnrea. When this is the case the patient may be per
mitted to remain quiet !or a few days, and then the operaLiou should be 
repeated as often as it can be without producing unpleasant symptoms. 
Tho sense of constriction about the chest always indic.i.tea that no more 
fluid should be withdrawn at that time. It is claimed by some that aspira
tion of the chest in pleurisy may cause death suddenly or within twenty-four 
hours after tbe aspiration, nnd that the cause of death under such circum
stances cannot be accountecl for, as there are no lesions found after death 
wbieh are sufficient to produce it. I cannot understand how this is pos
sible i( the aspiration is performed with sufficient care; it certainly has 
never happened in any of my cases. I can conceive how the sudden with
drawal of a. large quantity of fluid from the left chest might cause a. serere 
attack of syncope from which a crippled heart might not rally. I 11:ne no 
hesitation in recommending this operation in all cases, provided it be done 
according to the rules just given, and I am not disposed to delay aspiration 
long after the pleural cavity has once become filled with fluid, for I am 
convinced that its early removal tends to promote a more rapid recovery, 
and prevents those changes in ll10 pleura. which lead not only to a tedious 
convalescence, but also to an incomplete ultimate recovery. 

SUPPURATIVE PLEURISY. 

(Empyema.) 

This i~ a suppuratire inflammation o( the whole pleura, usually confined 
to one side of the chest. It may be primary or secondary. " 'hen it is 
primary it usually commences as an acute affection ; when secondary, it is 
sub-acute or chronic from its commencement. 

Morbid Anatomy.-'fhc pathological changes in this form of pleurisy arc 
~ost exte~1sive and best marked on the costal, diaphragmatic, ancl medin:3-
turn.l ~ort1ons of the pleura.I membrane. In primary suppurative pleurisy 
tl~ere 1s poured out a l~rgc. amount of plastic material which undergoes 
!11stol?g1Cal transf?rmallon 111to pus, and thus a large amount of thick pus 
is rap~dly form~d 111 the pleural cavity. In the secondary variety of snp
purat1ve pl~unsy a. sei·~-purulent effusion will slowly accumulate in the 
pl~ural ~av1ty, var~mg 111 consistency in different cases, sometimes being 
quite. tl~m and rnnm~y composed of serum, at others extremely thick and 
c~ntainmg comparatively little scrum. This purulent fluid usually occu
pies the n:ost dependent po1:tio11 of the. pleural cavity; it may, however, be 
confined either t~ the i:ostcrior or anterior half of the chest by old adhesions. 

The manner m which large purulent accumulations are formed in the 
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pleural cavity is as follows :-in acute suppurativc pleurisy with sero-fibri
nou:; exudation, a large number of pus cells form in lite connectiYc-tissuc o( 
the pleura and also on its surface, from which they arc wushcd into the 
cavity, along with the fibrinous exudation, by the serous effusion. Some
times the accumu!ation is very large and takes place very rapidly. 'l1his is 
characteristic of the pleurisies which occur in connection with pyremia. A 
&:ro-fibrinous exudation may become purulent when a fresh cause of in
flammatory irritation gives rise_ to an actirn cell-exudation; the new irrita
tion may come from the admission of air into the pleural carit}', or from 
some change in the fluid which has previously occupied the cavity, or. per
haps, from sudden ly developed sepsis. Under these circumstances a variety 
of cell-!ormatiYC processes are established. Some arc produced in the plas
tic exudation, and some in the pleura itself. The clear scrnm becomes tur
bid, shreds of fa.lse membrane are loosened from Lhcir connection wilh the 
underlying ti ue and undergo liquefaction, and the whole, or a large por
tion of the pleural membrane becomes a suppurating surface, anU thus n. 
large amount of pus is formed in the pleural cavity. If tbe pleura.I caYily 
is aspirated at the commencement of the purulent process in such cases, the 
first fluid removed will be found to contain a. modemte number of cells; at 
a second operation, a week or two later, a Jnrge number of celJs may be 
found, and it is usual under such circumstances to attribute the increased 
number of cells to the effects o[ the first aspiration. This is not, howernr, 
a legitimate inference, for the increase in the cell development is the 
natural result of the morbid process which was in operation at the first 
aspiration. 

Purulent accumulations in the pleural caviLy may become so large that 
death may ensue in consequence of the depression caused by their lJro
cluction. The tendency of snppuratiYe pleurisy is ncrnr toward convales
cence, unless by spontaneous openings. The inflammatory process is not 
limited to the pleura; it may extend from the costal pleura to the com1ec
tive-tissne underneath, to the periosteum of the ribs, causing necrosis, 
or it may perforate the walls of the chest and be disclrnrged externally. In 
some instances the lung ma.y be perforated and the discharge take place 
through a bronchial tube, or the diaphragm may be perforated and the pus 
find its wav into the abdominal cavity. If the patient survi,~es the empty
ing of the i>leural cavity, repair is accomplished by the rapid and abundant 
formation of cicatricial tissue ; the pleural cavity is contracted in every di
rection like a huge cicatrix, the chest walls on the affected side rcLract to 
~heir fullest extent, and tllC thoracic and abdominal viscera are dragged out 
of their normal positions to help fill the s1iacc formerly occupied by lung
tis~ue. In some cases of circumscribed empyema the fluid portion of lhC' 
pus is absorbed and the sol id constituents undergo cheesy transformation. 
the salts of lime are deposited and the thickened pleura becomes calcifi ed. 
'rh(' bony or calcnreons plates which are occasionally found in the p1('un:l 
cavity at post mortem exnm inations usually have their origin in an 
empyemn. 

Etiology.-Thc cause of suppurativc pleurisy is not al ways readily dc
t.erwi11ed. It roay be of traumatic origi!l . . When it occurs spontaneously 
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it is always nssoci~tcd with some v~~e of constilution, such as resu1t~ from 
some cxhausling disease, or the cleb1l1ty which attends chronic alcohol1smus. 
It often complicates acute and chronic iufcclious diseases. ln the en
feebled it is frequently developed from a scro-fibrinous pleurisy which has 
continued for a Jong time, but in most instances, under such circumstances, 
the occurrence of the suppuratirc process is due to some new infection1 

or to some new local excitement of plcuritic inilammation. Chronic> 
tubercular pleurisies arc very apt to be suppurntivc in character. It may 
be secondary to abscess o! the liver, or to the opening into the plcurul 
cavity of a "omica in the lung in chronic phthisi.s .. An abscess in the 
ab<lominal ca"ity or in the chest walls may open mto the }Jkura, and 
establ ish a suppurativc jJlcurisy. 

Symptoms.-The rational symptoms of cmpycma will vary with its char
acter. Those cases in which the inflammatory processes are acule at the 
onset, accompanied by the rapid production of fibrin and pus, will be 
ushered in by chills, followed by a rapid rise in temperature, and a. rapid, 
full pulse. rrhcre will be severe pain in the affected side, with the signs of 
great prostration. '!'he prostration is greater than in acute fibrinous pleu
risy, and the countenance early assumes an anxious expression ; if Lhe in· 
flammatory products become gangrenous the prostration is extreme, and the 
patient, presents the appearance of one suffering from peritonitis; typhoicl 
symptoms manifest themselves very early; and these cases usually termi
nate fatnlly within two or three weeks. In other cases the active symptoms 
subside after a week or ten days, and symptoms of the more chronic form 
of empyema are developed. The symptoms of chronic empyema are often 
very obscure; the presence of pus in the pleural cavity in these cases can· 
not be determined either by the rational symptoms or by physical signs. 
rl1hc patient ra,rcly suffers Irom local pain-there is simply a sense of un
easiness, or weight in the affected side ; there is a gradual loss of flesh and 
strength; the countenance assumes a pale, anxious expression ; and there 
is an irregular diurnal chill followed by profuse sweats. Ordinarily tho 
patient has a cough with a scanty muco-purulent expectoration, the voice 
becomes weak and there is more or less dyspncea. and the patient gradually 
assumes the appearance of one in the last stages of pulmonary phthisis. If 
empyema occura as a complication of septicremia or p~·remia, its commcncc-
ment is also, at times, very insidious. In these conditions patients some-
times pass into a semi·comatose state. Not infrequently pyremic patients 
make no c?mplaints which would direct attention to the pleura, and the 
plenml cavity may be found two-thirds full of pus, without having gh·en 
a single symptom of its presence. 

If an empyema is about to open externally, it will usually make itself 
manifest by a protrusion between the ribs, which gi,·es. a sense of fl.net. 
nation, and alter a time grows red, and finally a valvular opening is 
formed and pus is discharged. If the opening takes pince through the 
lung into a bronchinl lube, the discharge of pus is ordinari ly wecedcd 
by symptoms or pneumonia; the patient will have a chill, followed by 
n. ?ough and a, more or less profuse expectonition containing blood, which 
will be followed by a profuse purulent expectoration, which will afford 



SUPPURATI\'E PLEURISY, OR EltPYEMA. 181 

marked relief. The profuse purulent expectoration will occur two or 
three times a day; the chest walls gradually retract, and finally the ex
pectoration will cease al together and the pleural ca Yi ty bcqome obliterated. 
If the opening takes place into the peritoneal cavity, its occurrence is 
usually followed by a rapidly fatal peritonitis. If the communicatiou 
is established with the intestinal canal, pus will appear in the discharges 
from the bowels. If the pa.tient survi,res the establishment of either 
an external or internal opening, spontaneous or artificial, a conncc
tiYe-tissue development takes place in the pleural cavity, and as the con
tents 0£ the cavity arc being discharged retraction 0£ the chest and dis
placement of the abdominal and thoracic viscera take place; this process is 
necessarily s]ow, and years may elapse before it is completed. 

Physical Signs.-Thc physical signs of cmpycma arc essentially the same 
as those of plctuisy with effusion, except that the level of the fluid is not so 
readily changed by a change in the position of the patient; if, however, 
the physical signs indicate the existence 0£ fluid in the pleural cavity in 
one who is very much debilitated, who has a. constant cough with muco
purulent expectoration, hectic Icrer with profuse sweats, and whose history 
indicates that the fluid has existed for a long time, one may be almost cer
tain that the fluid is purulent. 

Differential Diagnosis.-Un1css a fistulous opening exist, a positive diag
nosis of empyema is impossible, except by an explorative puncture. 
When such a puncture has been made, and some of the contents of the 
pleural caYity ba\"e been drawn off and subjected to microscopical ex
amination, it is not possible to confound an empyema with any other 
thoracic disease. 

Prognosis.-The prognosis in empyema is unfavorable. In acute sup~ 
purative pleurisy death may occur at the end of one or two weeks. In the 
more chronic cases it may take place from gangrene produced by decompo
sition of the iu.flarnmatory products in the pleural cavity. Statistics show 
that in empyema of slow development, where spontaneous openings occur, 
about one in five recover, while in those in whom artificial openings arc 
established the rate of mortality is greater. This class of patients die 
from the exhaustion produced by the accumulation of large quantities o[ 
pus, and from the exhaustion which attends a prolonged and abundnnt 
purulent discharge. A large number of these patients live for ::t yea!' or 
more. The judicious use of the aspirator will tend to render the prog
nosis more favorable in the acute cases. I nm confident that the early in
troduction of a. drainage tube into the pleural cavity in chronic cases will 
save many lives. In estimating the prognosis in this disease, t110 treatment 
to which the patient is to be subjected must always be considered. 

The majority of empycmic children recover, while in adults, although 
for a time recovery seems almost certain, phthisis is sooner or later 
developed . 

Treatment.-In the treatment of this affection it is useless to attempt to 
produce absorption 0£ the purulent accumulation by remedial agents. Its 
removal can only be accomplished by mechanic;.1} means--either by aspira
tion or by making a permanent opening in the chest walls. If aspiration is 
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resorted to a large-sized needle should be used, and no &ltempt should be 
made to empty the cavity at the first opcratiou. Remove only a small por

tion of the accnmulation, being governed by the snme rules which have been 

given for the removal of serous effusions, and allow from three to six dnys 
to elapse between successive aspirations. At each aspiration something in 

excess of the amount which was taken at the previous seance should be 
removed. Never continue tho removu.l of pus in cmpyema after tho patient 

compfains of couslriction iu breathing, even though only three or four 
ounces ham been removed. If the aspiration is to be successful the fluid 

will become thinner at each aspiration, an<l retraction of the chest wall will 
be noticed. JI the Ou id becomes thicker and emits an unpleasant odor, a 

permanent opening should immediately be made. In empyoma occurring 
with septicremia ai:d pyremia the n.ccumulatiou will exceed in quantity tlrnt 
removed, unless the aspirator is used dai ly. Under such circumstances a 

free opening should be made. If a permanent opening is to be umde, let it be 
made in the axillary line in the seventh or eighth intercostal space. After 
a. free opening has been made into the chest cavity, a quarter-inch rubber 
drainage tube should be introduced, and so fastened that it wilJ remain. 

Often when there is little space between the ribs a. portion of bone should 
be removed, that the tube may not be compressed during respiration. A 
double drainage, by making two openings in the chest cavity, is rarely 
advisable. As regards the washing out of the pleural cavity after lhc intro
cluctiou of the drainage tubC', although it is strongly advocated by some, my 

rec('nt experience is very positively agctinst -it, even when the purulent dis
charge has an oftensive odor. rrhrice have I had reason to believe that my 

paLienls lrnve died from the direct effects of washing out the IJ1eural cavity 
with a weak soluliou of carbolic acid. From the commencement empyemic 
patients must l'eceive a most nutritious diet with mo<lcratc stimulation. 
'l1onics, such as quinine and iron, arc always indicated; cod-liver oil will l>e 
of service if it does not interfere with stomach digestion. The patient 
mnst be kept in the opeu air as much as possible, and a clrnnge of clima.le is 
often attended by very marked improvement. rrhe majority o[ cases of em
pyemic children will recover if aspimtion is performed early and repeated 
at short inten-11ls. In most adults it will be necessa.ry to ma.kc a permanent 
opening in the chest wall. 

CIIRONIC PLEURISY. 

Ad/Je.r::fre T"arie/y.-Interstitial p1curiSj' may commence as a primary di~· 
ease, or be the sequela of an acute:, plastic, or a scrofibrinous pleurisy. Ju 
any case there arc more or less extensive new connective-tissue formations 
over a greater or less extent of the pleural surface. 

llforbid Anatomy.-Theessential lesion in this form of pleurisy is the for. 
~atJon of new connective· tissue over the pleural surfaces. This hyperpla

sia may o~ may not have its origin in a pleurisy which gives flbriu, serum, 
or pus as its product. As a. result Lhe pleura hC'comes tbickenccl sometimes 
lo the extent of half an inch; an equally important and constant lesion 
is adhesion between the costa] and pulmonary pleurre. These adhe8ions, 
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bowev~r they originate, are progressiYe, and, after a time, become very 
extens1,·e. In some cases the two surfaces may become closely agglutinated 
to each other througho~lt their whole extent, and Lhcu the entire space be· 
tween thmn may be obhternted. As a result of these adhesions tho expan
sive ruot1ou of the lungs 1s mtcr!ered with, and sometimes to such au extent 
as to cause constant dyspuooa. The heart may be displaced to the right and 
backward. ~n. one case where .the adhesions were extensive over both lungs, 
th~ hcartcaVlhes were m.uch dilated, and, a lond ventricular murmur always 
berng heard, valvular disease of the heart was diaguostioatod by good ob
sen·ers who saw the case during life. This form of pleurisy often leads to 
the developu;eut of fibrous phthisis. 

Etiology.-It occurs most frequeutly in rheumatic ancl gouty subjects. It 
ts often associated with general fibroid degeneration. When it occurs as 
a sequeht of sero-plastic pleurisy it is developed with tl.10 disappearance o[ 
tbe scro-plastic effusion. 

Symptoms.-Its de,elopment is always slow and often intermittent. Its 
most constant early symptom is a dull pain O\'er lhe affected part, accom
panied by a sense of constriction. An early symptom is dyspncea on exer
tion, which steadily increases with the advance of the disease, and becomes 
so severe that even slight exertion, such as going up stairs, wi ll give riso 
to such severe paroxysms that signs of collapse sometimes follow. There 
is usually a dry, hacking cough, frequently attended by free bronchial 
hemorrhages. I have frequently found these pleuritic adhesions the only 
apparent cause of qaitc profuse bronchial hemorrhage. As the adhesion 
becomes extensive, the patient loses flesh and strength, and in some cases 
the ordinary symptoms of chrouic phthisis are present. If there is much 
displacement of the heart the patient will be troubled with cardiac palpita
tion oa slight excitement or physical exertion, so that his dyspnooa and 
cough are often supposed to be due to some obscure cardiac lesion. 
Often after this class of patients have suffered much and seem to be stead· 
ily getting worse, periods of remission occur, during which for months and 
perhaps years they will seem to be recornriug. The appetite retums, they 
gain flesh and strength, the dyspncea becomes less, and then, while they are 
apparently recovering, they suddenl.v get worse, all their aggravating symp
toms return greatly exacerbated, and they rapidly pass into a <lecline. 

Physical Signs.-InSJJection shows diminished expansive motion of the 
affected side, or of the entire chest if both pleurre are affected. 

Palpation shows diminished vocal fremitus over the seat of the adhesions. 
Careful mensuration of the chest will often establish the diagnosis when 

doubt exists as to the exact character of the changes. 
On percussion there will be slight dulness, which will be most markt::d 

at the part where the adhesions are most extensive. 
On auscltltation the respiratory sound will be feeble, sometimes scarcely 

audible even during a full inspiration; friction sounds will be heard. These 
friction sounds are creaking or crepitating in character, very loud, and 
often resemble mucous rtiles and gurgles, for which they are sometimes mis
taken, but the loss of chest expansion and the feebleness of the respiratory 
sounds will readily correct the mistake. 
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Prognosis.-The vrognosis in this form of pleurisy varies with its dura. 
tion and extent. If the adhesions are not extensive and are of recent <lute, 
the process may be arrested and complete recovery is possible; but if they 
arc extensive and tbe inflammatory process has continued for a long time, it 
is generally progressive and recovery is impossible. If it is attended by 
great emaciation and progressively failing health it may cause death with
out complications. The majority, however, die from the complication of 
chronic bronchitis, emphysema, and chronic interstitial pneumonia(" fibrous 
phthisis"). In some cases the disturbance of the general circulation from 
dilatation of the right ventricular cavity leads to general dropsy and ull 
the conditions which result from heart insufficiency. 

Treatment.-'l'he first and most important thing to be accomplished in 
the treatment of this affection is to improve the nutrition of the patient. 
In accomplishing this the diathesis of the patient must be carefully consid
ered. The diet must be regulated according to the indications; thedictor 
gouty subjects must be very different from that of the enfeebled, brokcn
down alcoholic subject. While iron and the mineral acids will be indicated 
in one class, cod-liver oil and the hypophosphitcs will be indicated in tho 
other. In all cases, the bich loridc of mercury in minute doses will be found 
of service. Climatic conditions are very important in its successful man
agement; as a rule high altitude with a warm, dry atmosphere, such as is 
obtained in New :Mexico, will be found most favorab le. The external ap
plication to the chest which has seemed to me to have a desired effect in 
arresting its progress and removing its results, is the oleate of mercury
its use must be continued for a Jo11g time, care being taken not to bring 
the patient under the constitutional effects oft.he mercury. 

B/f'usive Variety.-Chronic effusive pleurisy is met with in two forms, 
serojibrinous and purulent. 'l1hese conditions have received sufticieut co11-
siderntio11 in connection with their acute forms. 

CANCER OF THE PLEURA. 

Cancer of the plema autl sub-pleural tissue is never primary, and is only 
met with iu advanced cancerous infection. lt appenrs either as circum
sc:ribed grayish thickenings of the pleura or in the Iorm of distinct papular 
elevations on the pleural surface. Accompanying these developments thm· 
is interstitial pleurisy, attended by the effusion of fluid into the pleurnl 
('~\\ ity. 

Etiology.-lt most frequently complicates cancer of the mamma, medi· 
astinum, and lungs. 

Symptoms.-The signs of pleural cancer are always obscure. The history 
o_f the case is always important. lf the tumors are large, or the fiuid elfu
s1ou abundant, so as to cause compression of the lung, there will be dysp
nooa, cyanosis, and vertigo, with the physical signs of fluid accumulation 
and the slow development of solid tumors in the pleura. Should the evi· 
deuce of a tumor with slow accumulation of fluid in the pleural cavity OC· 

cur in n. case of long sta11ding cancer of the breast, accompanied by gr:\Clual 
emaciation and dyspnooa on sligl1t exertion, cancer of the plenrn. may ha 
suspected. If a cancerous tumor is de,'elopcd in the pleura posteriorly, with 
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the aorta in front, there may be a pulsation and brnit which will cauisc it 
to be mistaken for thoracic aneurism. 'rho prognosis is always untavora
ble, and the treatment is only palliative. 

PYOPNEUMOTIIORAX. 

This a condition characterized by the presence of both air and fluid ln 
tile pleural cavity. The entrance of air into the pleural cavity is usually 
promptly followed by the effusion of liquid, for it excites suppurative in
flammation of the pleural membrane. 

!forbid Anatomy.-The morbid changes which may occur in the pleural 
membrane and in the pleural cavity in pyopneumothomx very nearly cor ... 
respond to those describetl as occurring in empyema; they are increase of 
tissue, granular appearance of the surface of the pleura, ancl the dernlopment 
of pus. By the entrance of air into the pleural carity, the lung is allowed to 
collapse, to contract toward its base near the spinal column, in the same 
manner as when the cavity is filled with fluid, although the opening (as from 
rupture in an emphysema) may be no larger than n pin-bole.• 'l1he henrt 
may be considerably displaced. The quantity of fluid varies in different 
cases; at one time the cavity will be nearly filled with finid and contain 
little air ;- again it will be distended with air and contain little fluid. 
\Yhen extensive and firm adhesions of the pleural surfaces exist prior to the 
entrance of air into the pleural cavity, collapse of the entire Jung does not 
take vlace, but the escaped air is contained in a small space enclosed by ad
hesions on all sides. This condition is usually present when pyopnenmo
thorax is developed from the perfora.tiou of au empyema, or snppLuative 
pleuritis. The air in the cavity is aJways deoxidized and rich in carbon 
dioxide; it may a.lso contain sulphuretted hydrogen. 

Etiology.-Regarding the source of the air in the pleural cavity different 
views hare been entertained . Some have claimed that gas escapes into the 
pleural cavity from the tissues or blood, in the same manner as it is claimed 
to escape into the intestines from the mucous membrane; this may be pos
sible, but it is by no means probable. Others, again, have claimed tha~ 
it is the product of decomposition of fluid in the pleural cavity; this ii:. 
rarely, if ever, the case, for fluid effused into closed cavities resists de
composition in a surprising manner, although when taken from such cavi
ties or exposed to the contact with air within them, it rapidly decomposes. 
Pus or serum will resist decomposition in a pleural cavity so long as it is not 
exposed to air. . 

There can be little question but that m pneumothorax and pyopneu
motborax there is always an opening between the air-passages of the lung 
and the pleural cavity, an opening wllich is the result of an ulcerative proc
ess which may begin within the lung and work outward, or in its pleural 
surface and work inward. In rare instances air E'nters the pleural cavity 
through an external opening in the chest wall. Hydatids sometimes rupt
ure into the pleural cavity. In most cases of traumatic pneumothorax 

lt,1 l~:! ~~~~t~~~ ~;~pleurisy : although a ll«Qndary pleur1ti::1 may light up around the opening and clo&e 
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air does not enter the pleural cavity through the opening in the chest wall, 
but comes from the lung through an opening in lhe pulmonary pleura, tho 
Jung being torn at the same time that the opening is made through tho 
walls of the chest. The commonest example is in connection with fracture 
of the ribs, in which the Jung is sometimes torn by the br?ken end of the 
bone, ancl air escapes through the rent mto the pleural cavity. Entrance or 
air into the pleural cavity usually occurs either in connection with pulmo
nary phthisis, gangrene of tho lung, empyema, or pulmonary cmph)·sema. 
It is most frequently met with in connection with pulmonary pbthisis. Air 
sccss of the broncl1ial glands, and ulceration of the resophagus or stomach, 
may lead to it. When an empyema has existed for a long time an opening 
may be established by ulceration through the lung into a bronchial luue, 
thus permitting the fluid to be expcctornte<l, and air to enter the pleural 
cavity. In pulmonary emphysema, a sac containing air wl1ich has bccn 
formed upon the surface of the lung may rupture, and air enter the pleural 
cavity and develop pneumothorax; the consequent pleurisy will rnpiclly 
develop rt })yopueurnothorax. At the post-mortem examination of one who 
bas died of pyopncumothorax, it is often difficult, and sometimes impos
sible, to find the opening in the pulmonary pleura, for the reason that in 
some instances it becomes covered with a fibrinous deposit, and in others tho 
opening has been closed some time before death by an inflammatory process 
in the lung substance about the opening. 

Symptoms.-Thc symptoms which attencl perforation of a lung, and the 
escape of air into a pleural cavity, are usually weU marked, but they nrc 
somewhat variable. First, there is a c]ass of cases in which the symptoms 
arc severe in character, the patient is suddenly seized with a sense of faint
ness followed by hurried respiration and great clyspnrea. Pain may or may 
not be a symptom; its ex istence indicates inflammation. The dyspncea is 
in part mechanical, in part reflex. It is extreme, comes on suddenly, is 
soon followed by well-developed cyanosis, the patient passes rapidly into a 
state of collitpse, and, in some instances, death occurs in a few hour&. 
Usually, howm•er, the patient survives tho shock of tho perforation, nnd, 
after a time, becomm1 comparath'ely oom!ortablo, suffering, howe\'er, from 
more or less dyspncea. lie is unable to lie down, able only to recline upon 
the affected side. Some say they experienced a sense of "tearing," and 
felt as if a fluid "were being poured inside the chest.,, 

As the pleural cavity becomes filled with the fluid effusion (which may re
su lt from the attending plcuritic inflammation), the dyspncea and cynno~is 
increase, and general dropsy gradually develops. Aseptic air a.lone will not 
cause inflammation or rise in temperature. It is a purulent accumulation 
in the pleural cavity which proves fatal, and not the pneumothor:ix, for with 
its development the temperature rises and the patient becomes more mani· 
fes~ly hectic, if hectic 11as prerionsly existed. When the purulent accumu· 
lnt10n becomes very abundant the patient dies from the exhaustion produced 
by the intensity of the fc1·er or from collateral hypcrrernia and ce<lema of the 
opposite lung. Ia some cases the symptoms which attend tho entrance of 
air int.o the pleural cavity come on more insidiously. The difficulty of 
breath mg may be gradually developed, and the existence of air in the pleu· 
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ral cavity may not be recognized until after considerable fluid has collected 
in the pleural cavity. When pneumothora.x occurs in connection with pul
monary phth'isis, its occurrence is marked by very active symptoms, pain 
being prominent, followed by all the evidences of collapse. When oc. 
curring in connection with pulmonary emphysema its development is very 
insidious. 

Physical Signs.-The physical signs of pyopneumothorax are very clrnmc
teristic, and, if properly appreciated, will always enable one to recognize its 
existence. By inspection there will be noticed a bulging of the intercostal 
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spaces and an increase in the size of the affected side, which becomes promi
nent an<l has a "rounded" look. There will be displacement of viscera 
when the pleural cavity is d istended with flnid, and there will be absence of 
motion on the affected side, while upon the unaffected side tbc respiratory 
movement will be also decreased in force and frequency, but to no such 
great extent, the breathing being almost wholly abdominal. 

Upon palpation there will be entire absence of vocal fremitns upon the 
affected side, unless there are old adhesions. The heart, at the same time, 
is felt pushet.l from its normal site. Thus far there is no difference between 
the physical evidences of pyopnenmothorax and serofibrinou: pleurisy. 

On percussion, when the patient is sitting or standing there will be tym
panitic resonance from t he summit of the affected side to the level of the 
finid. Below the level of the fluid there will be complete flatness.' A 
change in the position of the patient wil1 change the level of the fluid, and 
also, of course, the character and site of the percussion note. 

Upon auscultation there will be found an entire absence of all respirator) 
and vocal sounds below the level of the fluid; but, as soon as its level ieo 
reached, if the opening from the bronchial tube which admits the air into 
the pleural c..'tvity still remains pervious, amphoric respirn.tion or "echo" 
will be heard, and it will be metallic in character. llletallic tinkling is al
most uniformly associated with amphoric respiration, and is produced jn a 

1 Exceptlnpyopneumotbora.xithrare toilndanexaclly/10rtz<mlatlineofdemarcationwithpleural 
e1fuatons. 
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variety of ways. It may be produced by agitation of the liquid from the 
vibration of the voice, or by coughing and full inspiration, or by dropping 
of liquid from the walls of the cavity uvon the surface of the fluid. It is 
more frequently produced by agitation of the fluid from speaking nod 
coughing. rrhe characlcristic physical sign of this disease is the succussio" 
sound, which is a metallic, splashing sound, produced by abruptly shnk:ing 
the chest while the car is resting upon the surface. Over the affected side 
no vesicular breathing can be heard, while over the healthy side the vcsicu. 
lar breathing is exaggerated. 

Differential Diagnosis.-"'hcn pyopnenmothorax is fully developed, it is 
scarcely possible to confound it 1vith any other disease, but it is po'8ible lo 
confunnd pnenmothorax with some other conditions. The only physical 
evidences of a perforation which permits the entrance of air into the pleural 
ca.vity, are tympanitic percussion, absence of all respiratory sounds on tho 
affected side, aud intense clyspncea.; the same development ol signs might 
oc:cur in connection with complete obstruction of a large bronchus. Again, 
it is said that pneumothorax may be confounded with extreme pulmonary 
e1nphysema. Patients suffering from these diseases present a somewhat 
similar appearance; in both classes there is tympani tic percussion, but in 
the emphysematous p<1.tient the tympani tic percussion is present over ~otl1 
lungs, while in a patient suffering from pueumothorax it is present onlJ 
upon the side on which the perforation has occurred. Besides, there iru 
"Vesicular element to the tympanitic note in emphysema. never found in 
pncnmothon1x. In emphysema there will also be heard some respiratory 
sou ads. The expiration is prolonged and law pitched in emphysema; not 
so in lmeumothorax. 'rhe breathing is broncho-vcsicular in emphysema; 
not so in pueumothorax, where respiratory sounds n.re absent. Succussion 
is present in pyopneumothorax; not in emphysema. If errors in the dif· 
fercntial diagnosis of the8e two conditions are possible, they will be mnde 
at the commencement oC tho attack 

A large cavity in the lung substance may be mistaken for pyopneumo
thomx. I ham never met with a pulmonary cavity of sufficient size nnd 
with the conditions to produce the succussion sound. Amphorie res· 
pi ration and metallic tinkling may be developed in a large cavity, but the 
succussion sound will be absent; on the other hand, when a.mphoric re& 
piration and metallic tinkling are present in hyclropncumothora.x the suo. 
cussion sound will also be present. In a cavity dies would be loud nnd 
numerous; vocal frcmitus is very often exaggerated; the chest wall above it 
would probably be slightly depressed, and finally, tho heart, etc., would not 
be displaced. 

With a knowledge of the history of the patient ancl a proper appreciation 
of the physical signs, it is hardly possible to confound pyopnenmotbonu 
with any other form of disease. In no other disease are the physical eigm 
so ~haracteristic and unequivocal, and in a large proportion of cases the 
ratwnal symptoms are equally diagnostic. 

Prognosis.-The prognosis in pyopncumothorax is always unfavorable. 
Al, authorities agree that when it occurs in connection with advanced pul· 
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mona.ry phthisis or gangrene it generally proves fatal within five or six clays; 
but in pneumotborax without pleurisy the prognosis is favorable. E very 
day the patient lives betters the outlook; the majority of fatal cases 
l\ie within two days, the period of survi,Tal in the remainder rarely extend
ing beyond the sixth day. When recovery has taken place in cases of 
pyopneumothorax, either they have been of traumatic origin, the rcsu1t 
ol great muscular strain in connection with extensive pulmonary em11hy
sema, or an empyema has discharged itself through a bronchus. There is 
record of a few recoveries where the rupture occurred in the early stage 
of phthisis. When recovery does take place it is reached in the following 
manner :-plastic material is poured out in the tissue surrounding the open
ing in sufficient quantities to completely close it; the air and fluid are thus 
imprisoned iu the pleural cavity; the air is rapidly absorbed by the pleural 
membrane, and if the closure is sufficiently firm to persist after the air has 
been removed, the case will be thus changed fi·om one of pyopneumo
thora.x to one of empyema. Cases have been related in which perforation 
of the lung and pneumothorax were present without any fluid collecting in 
the pleural cavity. Such cases arc of such rare occurrence that they can 
hardly be taken into consideration as regards prognosis. 

Treatment.-The treatment of this affection is almost necessarily pal
liative. At the very onset of the attack, when the patient is suffering from 
the shock of the perforation, a fu ll hypodermic injection of morphino 
will be found of service, and it may be repeated once or twice a day for 
the first few days. If the patient survives for a few days, stimulants 
may be advantageously admi nistereil, and he must be sustained by a 
most nutritious diet. Among drugs, musk and chl oroform are recom
mended by so good an authority as Dr. Walshe. Ilot poultices and sooth
ing fomentations give relief when applied over the chest. The que
bracho bark is now given for relief of the dyspnooa. When the dyspnroa 
is extreme a.nd the distress of the patient is very great, and a considerable 
quantity of fluid has accumulated in the pleura.I cavity, the question will 
arise whether a free opening sl1all be made through the chest walls. As a 
n1Je, this must be regarded as a palliative measure, and should be resorted 
to only in extreme cases. If it be resorted to, a fine trochar should be in
serted into the chest, and the air permitted to escape through a connecting 
tube under water, until an equilibrium has been established. It may gi·Ll 
relief for a t ime, and it is justifiable to resort to it when the fluid collec
tion is abundant and the febrile excitement is intense. It may delay the 
fatal termination. Walshe recommends general bleeding or dry cnpping.' 

IIYDROTHORAX. 

Hydrotkorax is a non-inflammatory fluid effusion into one or both pleural 
cavities; it often accompanies general dropsy. The fluid is generally clear, 
of a ye1lowish-grcen color, and may be sufficient in quantity to compress to 
a c01,siderable extent one or both lungs. It may occur in any chronio 

l.DilJ.Qflleart, ett;. 
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exhausting disease which causes general bydrrornia. It rarely occurs as the 
sole morbid process in the human body. In a. large number of autopsies 
a smn.11 amount of clea.r or bloody sernm will be found in the pleural cavi
ties, which is merely the result of post.mortem changes; such conditions 
should not be regarded as evidence of hydrothorax. 

Etiology.-Any disease or condition .(e.g., mitral disease especially) that 
impe1les, and raises the pressure in, the venous circulation will cause it. 
Thus it may be caused by the pressure of enlarged glands; tumors and 
venous thrombi may induce it; also diseases of tho heart and kidneys, tho 
cancerous and other oaohexire. Hydrothorax generally occurs iu connec
tion with general anasarca, such as is developed in Bright's disease. 

Symptoms.-It genera1ly comes on insidiously, and its development is 
attended by no febrile symptoms. Its occurrence is marked by steadily in
creasing dyspnooa, until the patient reaches a condition of extreme distress, 
and orthopnooa; the lips become livid, the finger-ends blue, and the res
piration gasping. Ho is unable to lie down and can speak only in mono. 
syllables. On physical examination there will be found the signs of fluid 
in both pleural cavities. rrhere ma.y be a short, dry cough. If the effusion 
is large, tbe action of the heart will be embarrassed, as shown by a small, 
feeble pulse. All the phenomena which attend this condition are due 
to mechanical pressure caused by the presence of flu id in the pleural ca vi. 
ties, and patients die cyanosed as the result of diminished breathing 
capacity. 

Differential Diagnosis.-Orclinari1y the cliaguosis of hydrothorax is readily 
made. It may be confounded with serofibrinous pleurisy, but generally the 
history of the case will determine tho character of the effusion. Then, its 
simultaneous occurrence 011 both sides in connection with general dropsy, 
without any irritant or attendant fever, will be sufficient to enable one to 
make the dfagnosis of hydrothorax. It may be mistaken for pulmonary 
redema; the two conditions are very likely to occur together, but in pul· 
monary cedema a crackling sound will be 11eard over the cedematous Jung, 
which sound is not present in bydrothorax, and there will be copious, 
watery (perhaps blood-stained) expectoration, which is absent in hyc\ro
thorax. In empltysema the increased resonance, and in broncltitis tho 
sputum and rtiles, will suffice to differentiate the three conditions. An 
enlarged (painless) liver will not he mistaken for dropsy of tho chest. The 
physical sign of hydrothorax is fluid in both pleural cavities which is freely 
movable by a change in the position of the patient, and is not attended by 
friction sounds or vocal fremitns. The introduction of a trocbar and with· 
drawal of the fluid will decide the case. 

Prognosis.-The danger attending hydrothorax will depend to a great 
extent on the general condition of the patient at tlrn time of its occurrence. 
When it occurs in connection with general anasarca in Bright's disease, or 
in extensive heart disease, it may prove the direct cause of death. The 
majority of cases yield readily to treatment, and liie may be prolonged I 
months, even years, by judicious management. 

Treatment.-The general treatment of hydrothorax correSjlonds to that 
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for the removal of dropsical accumulations in other }>arts of the body. It 
is a simple dropsical effusion, and can be removed by the administration o! 
remedies which diminish the quantity of water in the blood. Such reme
dies are the bydragogue cathartics, diuretics and that general class of 
agents employed for the removal of fluid from the areolar tissue. Elaterium 
is the best. Digitalis should be given (F. Anstie), and as soon as its effects 
show, lhe muriated tincture of iron (gtt. xx every six or seven hours) should 
be given. In many cases it will be impossible to wait for the effects of din
retics and hydragogue cathartics, as the patient will die unless immediate 
relief from the pressure of the fluid is afforded. Under such circumstances 
the aspirator may be used with advantage. Those remedies may be em· 
ployed which are of service in the treatment of general ana;;area. 

II.iEMOTIIOR.A..X. 

Hamwthorax is the escape of blood into the pleural cavity ; it is never a 
primary affection. The escape of any considerable quantity of blood into 
the pleural cavity may occur in connection with syphilis, mincer of the lung 
or pleura, from the bursting of an aneurism, t.he rnpture of the pleura f11l
lowing an extensive pulmonary apoplexy and accompanied by escape of 
blood from the lung, and the rupture of a rnsscl. It may be due to trau
matic canses, a Yessel being injured, as in fracture of the ribs. Sometimes 
blood is mixed with pleuritic effusion, the product of plenritic infiamma. 
tion in those of a scorbutic or purpuric diathesis. Fluid blood in the 
pleural sac soon excites inflammation, whose products are usua11y serum 
with a variable admixture of pus. 

The symptoms of hrernothorax are those of liquid accumulation in the 
pleural cavity, with the accompanying evidences of internal hemorrhage, 
pallor, syncope, etc. In hremothorax, clyspncea is sometimes greatest at 
the onset, diminishing gradually. 

In those cases where there is no appreciable traumatic cause for the bleed
ing, all that can be done is to keep the patient at rest. Opiates are not 
contra-indicated. Stimulants ma.y be necessary. In some instances relief 
may be obtained by the performance of paraccntesis. 

PULMONARY TUBERCULOSIS. 

(Pldltisi8.) 

Recent investigations have established a pathologicitl unity in the morbid 
processes of pulmonary phthisis, based on the development of tubercle 
tissue. 

While all forms of tubercular disease must be considered identical in 
their origin, and the primary lesion in each to be tubercle, the wide varia
tions in the morbid changes which are found in the lungs of pbthisical 
subjects, as well as the marked differe11ces iu their cJinica.1 history, corupel 
us to recognize clinically two distinct Yaricties of pulmonary tuberculosi.:i i 
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I. Acute tubcrculo.'\is. 
JI. Ohronic luberrulosis. 
The pathological changes which chnrnctC'rize pulmonary tuberculosis 

depend upon the followrng factors: 
1. The amount of infective material received, and the rapidity with 

which it enters the lung. 
2. rrhe channels hy which it reaches the pulmonary tissue. 
3. The inherited or acquired predisposition of the affected person to the 

clcrnlopment of tubercular tissue. 
4. The constitutional diathesis predisposing to either suppurativo or 

fibroid changes in connection with inflammatory processes. 
When large numbers o! bacilli enter the lung through the blood-vessels, 

the resulting disease is usually part of an acute general miliary tuberculosis. 
When modcra.tc numbers ;u·c received more gradually, or through tho 

air-passages, tbe resulting tubercular development is composed, in vnry· 
ing proportions, of gray milinry tubercle and foci of caseous (tubercular) 
pneumonia. The succeeding phthisical procesS<'s may be rapidly necro
tic, (acute phthisis); gradually destructive, with suppuration and \'Urjing 
amounts of fibroid development, or largely fibroid in character (chronic 
phthisis). As the bacilli make their way through tbe air-passages to the 
alveoli, they may become fixed at any point on tho epithelial surfaces or 
within the pulmonary tissues. The more frequent seats of their primary 
location are (1) the junction of the terminal bronchioles and the ah•colar 
walls, (2) the bronchial, and (3) the alveolar surfaces. Many remain at 
these points, others make their way, or are carried by the leucocytes1 to 
the substance of the tissues, becoming finally fixed in the perivascular 
lym11h channels, or the interstitial spaces of the IJronchial and alveolar 
walls. 

'I111e prjmary changes induced by their presence are hyperplasia o! the 
fixC'cl cells, and round cell in01tration. rrhese result, within the lymph 
channels and interstitial spaces, in the formation of gray miliary tuber
cle, and, in the aheolar cavities, in the development of larger masses of 
tubercular tissue, forming the tubercular pneumonia, which, under la.ter 
changes, l.x!comcs caseous pneumonia. In both cases the round cell infil
tra.tion affects the adjacent tissue to a greater or less degree, and is the 
first indication of subsequent inflammatory pmcesses. 

It is this secondary jnfiammution which Jargely determines the morbid 
anatomy in the several forms of phtbisis, and which, in connection witl' 
the tubercular tissue, results in that pulmonary consolidation so cbarnc· 
teristic of all phthisis. 

The second effect of tubcrole bacilli is manifested in the marked tendency 
shown by all tubercular tissue, as well as the products of the associaterl 
inflammation, to undergo "coagulation necrosis," granular and caseou5 
degeneration, so that only the ncw1y formed products show the tran~lucent 
appearance so clrnractcristic of gray tubercle, while all older tuhercufor 
tissue has become necrotic or converted into cnseous foci . Degenerated 
miliary tubercle may not be distinguished from that which was primarily 
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pneumonia or disseminated. The tubercle bacilli themselves arc found 
disseminated throughout the tubercle tissue and less abundantly in the 
inflammatory products. When cascous foci become exposed to the air, 
their development is rnpid. 

The mechan10al effects of the tnbercnlar developments h:we an especially 
important bearing upon the nutriti\·c clrnngcs in the lung. Direct com
pressiou ,__4 the parcnchymatons clements is associated with obstrnction of 
the lymph channels aud vessels, and occlusion of the smaller bronchioles, all 
of which incrcuse the necrotic tendency. 'rho vascular obstruction is 
augmented by thrombosis, by endothelial proliferation, and by enrlartcritis 
and e11dopltlebitis o/Jlitemns. 

The inflammatory changes of phthisis are prominently necrotic, snppu
ratire, and fibroid. They affect all the tissues of the lung. Tbe fibroid 
changes, which are present iu greater or Jess degree in ~Lll cases, cause 
thickening of the vascuJar wa1ls, iucluration, and subsequent wcake11ing 
of the bronchial tubes, and a development of fibrous tissue in and about 
tubercular foci and throughout the pulmonary tissue. Extreme degrees 
of fibroid change result iu fibroid phthisis. · 

Necrosis and suppuration are nssociatcd processes. When necrosis is 
acute, it precedes marked suppuration ; when more gm.dual, it follows a 
diffuse or localized purulent infiltration of the tubercu lar and infiamma· 
tory products. 

Necrotic masses seldom remain long intact. rrhey break down gradually 
or in sloughing masses, le;wing, as they arc thrown off in the sputa,. the 
typical cavities. When fibroid changes hn.ve been slight, these cavities will 
have soft, sloughing, }JUS·infiltrnted walls, and will continue to enlarge by 
ulceratiou. Jf fibroid developments have !::icen more abundant, the walls 
will be firmer, and granulation may take the place of ulceration aud the 
cavity be healed, or its walls converted into a firm, smooth, pyogenic 
tissue. 

Casitics by dilatation may be formed at points in the bronchial walls 
where tubercular fibroid degeneration has occurred. 1.1hesc bronchiectatic 
cavities are more abundant in fibroid pbthisis. Aside from tho purely 
tubercular lesions, adjacent parts of the lung may present the evidences 
of simple bronchitis ancl catarrhal pneumonia. Secondary infection may 
occur in other parts of tbe lung, tho bronchi, larynx, or intestinal canal, by 
direct contact of the tuberculous secretions; wl1ile nlceration of a cascous 
focus into a vein may be followed by a general infection, and an irruption 
of gray tubercle throughout tbc body. 

A tubercular pleurisy is always present when phthisical lJroccsscs are 
near the surface. It is plastic in form and results in adhesions. If a 
tubercular nodule ulcerates into the pleural cavity, a sero-purulent exuda
tion will be rapidly developed. 

Two stages can be recognized in the anatomical changes in tho lungs : 
1. The stage of consolidation, corresponding to the primary tubercular 

developments aud the infiltration of the lung by inflammatory products. 
2. 1~e stage of softening and excavation; beginning with the lique-
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faction and removal o! the necrotic li:::sncs, including IormaJion o{ cavi· 

t.ies. 
A consideration of the pathology o! the disease makes it pat('nt that 

these two stages will always be found side by 1;ide in the 1;ame lung when· 

ever cavities have formed . 

.ACUTE "P UL.MONARY 'l'UUERCULOSlS. 

(AcutePhtltisis.) 

Morbid Anatomy.-rrhe development of tubercle in a(!nlc pulmonary 
tuberculosis mmally occurs at the 
apex of the lung, either iu !rout vr 
posteriorly. 

When resulting from a rapid in· 
fectiou, as the rupture into a Imm. 
ch ns of a cascous gland, the c.:on~uJi . 

elation assumes U10 form o[ :t ca~cous 
broncli o-pneumonia. In most ca11cs1 

however, while the pt1enm011ic con· 
solidation is prominetlt, more or lt•i-• 
miliary tubercle is formcU. 'The in
flammatory processes arc :tcntc; but 
li ttle fibrous tifisue is formed, and a 
coagulation necrosis may break down 
tho affected parts even before caseous 
changes arc prominent. '11he vascu· 
lar .~s well as the less resistan t ti.~

sues may be included in the necrotic 
change, and profuse hemorrhages fol
low removal or Lile uffccted mass. Jn 
less uc:ulc conditions, cascous chang('s 
are more prominent, and may include 
the areas of congnlation necro~is a5 

well as ot.!:~r tubercular tissnc. Ow· 
iug to the slight amount o( fibrous 
change, the cavities formed usually 
ha\'C soft sloughing walls. The atten
dant pleurisy is usually well markcJ 
and plastic in character. 

On removing the lungs of acute 
phthisis, the surface over the affected 
portion may appear normal, or mot
tled by yellow-grny areas, correspond
ing to points of solidification. ~ore 

Lung In Acute Pulmonary Tubcrculosl,,.. frequently it will be COVCred by :l 

SJiolL'lnq areas of conaolldation and cauitiea. plastic pleuri tic exudation. The con· 
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solidatccl portions may include an entire lobe of one lung, or h<' scattcrcll 
in smaller masses throughout one or both luag~. On section, the con
solidu.te<l portions are better marked. 1rbc cuL surface bas much the 
appearance of the red hepatizaliou of lobar pneumonia. Sc:attcrcd here 
and there, more ot· lcss abundantly, on the dark reddish-gmy background, 
may be seen gray miliaTy tubcrclel3; yellow, or yellowish-w hite masses of 
nir_ying size, representing degenerated gray lubcrclC' or cnseous pncumonic 
foci; sharply outlined areas of coagulation nccro~is, which are still dark 
red<lish-IJlack or a. dirty yellow, from cascous change; and finally, h<'re 
and there a dirty sloughing cavity wilh ragged, pu s- inliltraled wulls, :md 
containing remnants of thl' dead tissue or soft clots. Under the micro
scope the <liveoli arc seen distended by frc8h or degenerated tubcrclr, 
which mav extend into the sm;,d lcr Lubes. Smaller bits of the same 
lissuc stu~l lhc bronchial walls, an<l in the vascular lymph spaces arc 
seen obstructing the lumen of 
the vrs~el. Round cell infHtra-
tion is pn•scnt throughout the . 

aft~1~tc:~1!u 1;l~~ipheral zones the J':.. :_:. -
primary changes of epithelial (! 

proliferation and cellular i111il- · ~ 
tration may be the only ovidcnccl:l A ; 

~~1e~~~;l~~~~1 ~~t!~~~~~~ic ~~~~shir:;~~ . 1 ~.~' I 
bronchial ulcers and sub-cpithe- ·~-!_.· -==-..... , 
lial abscesses may mark the .o 
points of proliferation in lymph 
follicles, or softening and rupture 
of tubercle nodules, but cica
triceti an cl fibrous-tissue forma
tions arc never prominent and ""'""' •f""'"'"'"'''"9 '!.'''!fit•· •fr"'""""""''' •f 
Ecldo_m appreciable.. . . ·;,: p;;i!:~£{~;'.J#~~£f/4:;~:;;;;,::::.:~'·•~:1 1 ,, 
ca::C0!~s;~-:-;!'';1~ ~1;1'~ft ~~~:1l~i~1 tJ, n. FL 
tuberculo8i:s is the bacillus tubcrculosi~. This bacillus is received dirt·ctly 
or indirc('tly from some otlwr tuberculous subject. 

The channels of commnuicntion arc numerous and rnrie<l. 'l,lic most 
fre<1ucnt are by particles of rlricJ sputa floating in the air; by the ui:;e of 
dishes, napkins, harnlkerchicfs, n1Hl other personal belongings of phth1si
c:al ~ubjecls ; by the use of milk of tuberculous women or cows, and 
}JOtiliibly by tuberculous meat. Other unique methods of contagiou :ire 
occ:asiona11y uoticed. 

Although the bacillus is acccptc<l as the ~ole exciting cause of phthisis, 
its omnipresence, and the impossibility, under the present social condi
tions, of avoiding a. more or less intimate conlact with il, render the prc
dis1ms111g causes of ib; dc,·elopmcnt, without which it is inactive, of 
paramount clinical 1mportauce. These causes are gcnoml and locul. 'rho 
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most important general rauses arc an inherited or ac.:11uired feebleness of 

coustjtution, anti-hygienic influences, climate, and soil. 

The local causes are fonnd in inflammatory conditions or tho pulmonary 

tissues. 
Inherited Tendency .-At present proof is wantii1g that tho bacillus is 

ever cOiweycd to the f<X'tus in 1.tlero, nlthongh some obserrnlions ap1)('ar to 

show that such may exceptionally be Lhe case. The supposition thal the 

bacilli are present ju the tissues at birth, and remain latent, to become 

acth'c later in Jifc, is based upoa the frequent dm~elopment, in cbil<lrcn, or 

tuberculous lesions of the joints without previous disease o[ the Jung. 

The fact of an inherited Yice of constitution, and its influence in deter

mining tubcrcuh1r growth, are so decided that many observers have claimeJ 

that pbthisis can never be developed by those who havo no such tendency. 

Every-day experience disproves such sweeping statcmeuts. We have no 

knowledge of what constitutes the tubercular diathesis, although it is 

grossly manifcsteJ by certain well-marked sigas to which we give lhe 

name "scrofulous." 
1\Iy own statistics show that such a predisposition is inherilcd in nwre 

than eighteen per ccn t. 
Mothers transmit phthisical tendencies more certainly than fathers. 

Bnt when one parent alone is affected, the mother is more npt to transmit 

to the daughters Lhnn to the sons, and vice 1•ersll. 'rho stronger the 

hereditary predisposition, the earlier will be the deYcJopment of the clisca~e, 

and tbc more :1cute its course. A phthisical vice of constitution may be 

inherited by the children of tho aged, of drunkards, of those enervated by 

excesses, and of those who at the time of the birth or their children were 

suffering from some form of constitutional disease, such as cancer, syphilis, 

or gout. It is therefore necessary, in order to fully determine lhe influence 

of an hereditary tendency in any giYen case, to know the condition of the 

parents at the Lime of the iudividual's birth. Children of consanguineous 

maniages arc especially liable to pulmonary pht.hisis. 

Anti-hygienic Surrowuli11gs.-Second only lo hereditary influence are 

aati-hygicuic SutTonndings. lmpnrc air, improper quality and insufficient 

qnantiLy of unfrilious food, nre among the most prolific of this clai-s of 

causes. Bad ventilation and impure air, an indoor life, especially when 

large numbers nrc crowded into a small space, arc strong predisposing 

causes. rl1bc frequency of phthisis in clerks, printers, tailors, milliner::, 

seamstresses, factor)' employees-who lh·e in a hot, close, dust-laden ntmo:;

pherc-prorns this. Of iadoor workers those are most l iable lo phtbis:is 

who exercise Jcast at their vocations. Compositors suffer oftener than the 

press-lmuds in the same room. Prison and cloister statistics show a mor· 

tality from phthisis of from forty to fifty per cent., while that among the 

people at large is only fifteen per cent. Careful examinations of the dmt 

and air of prisons !or lmcilli have shown that this difference cannot lit! 

accounted for on the theory of contagion alone. The moister the air and 

the higher lhe temperature of the apartment, the more liable is phthisis to 

be developed. If, in addition to these au ti-hygienic conditions, are added 
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insufficient and impro1Jer clothing, want of cleanliness, alcohol drinking, 
prolonged lactation, and repeated miscarriages, it is evident that the feeble
ness of constitution which predisposes to phihisis can be acquired as well 
as inherited. 

I nm cmwinced, from a careful annJysis of my records, that the phthisi
cal developments depend as much npon the anti-bygienic influences under 
which childhood has been passed as upon hereditary tenclCncies. These 
predisposing anti-hygienic influences embrace the important problem or 
mfantile diet. Few mothers, especially among the wealthier classes, are in 
a condition properly to nourish their own offspring. The habit which prc
Yails of feeding children until they arc one, two, or even three yen.rs of 
age npon barley-water and })ap, bas a great influence upon t.hc future 
physicnl development of the child. In determining the influences which 
have predisposed to phthisis in nns case, it is important to consider not 
only the condition of the parents nt the time of the birth of the inclivid
nal, but also the hygienic influences under which his childhood nncl early 
life were passed. One of the gl'cat objects of early physical training should 
be to overcome hereditary physical tendencies; t.his cnn be accomplished, 
in the majority of cases, by good hygienic surroundings and systematic 
]Jhysical training during infantile and early life. It is cspecial1y important 
that the children of phtbisical parents should be placed nuder such infin
cnces, dming infancy and childhood, as sb .. 1ll ensure the greatest physical 
vigor. All these predisposing influences tend to ancst physical develop
ment. 

Climate has long been regarded as an important factor in the develop
ment of phthisis. We know of no climatic condition which renders its 
development a necessity, or that makes its de,·elopmcnt impossible; yet 
tl1crc is no question but that it occurs with greater frequency in one climate 
than in another. It is rare in the torrid and frigid zones, and frequent 
in the temperate. Al!it,ude is more important than climate, for most high 
el<'valions arc antagonistic to its dC\'elopment. rrhc condition of the soil 
of a. region or locaJity fa,·ors, or is antagonistic to, phthisis: light, snn<ly, 
porous soils arc antagonistic; while heavy, hard, clayey, and impermeable 
eoils nre favorable. A damp, cold atmosphere, au impermeable soil, and 
snclden changes in temperature, arc the most fovorahlc conditions for dm·cl
oping phtbisis. Want of sunlight acts ulso as a strong precljsposing cause. 
It seems probable that lhc climatic mHl telluric conditions influence both 
the resisting power of the individual, and the vitality of such bacilli as 
arc distributed through the air. 

Local Ctvuses.-Onc who carefully studies the c1inical features of a large 
number of cases of phthisis must be convinced t.lrnt bronchitis of the 
sm::iller tubes and chronic lobular (catarrhal} pneumonia arc the starting
points of a large number of cases of pbthisis. Some call these "excep
tional" catarrhs. 1 That an apparently simple catarrh leads to the devel
opment of tuberculosis in one case and not in another may be explained by 

1 Willl.amsfound lnl,OOOcu.se;eor JlllthH i1 thu.tbroucl1itiewaathcorlgin iu 12 per cent 
reprdellrouebltisuetheprlmaryu.ndee8entlaldeveloplngcu.uselutbcmu.jori1yofcases. 
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the fact that one individual is in a condition to resisL the hronrhitis, while in 

another all the predisposing causes of tuberculosis arc in operation, nnd the 

catarrh then furni:-;hcs the farnrable soi] for the development of bacilli, 
while it dccrcnscs the resisting power of tho tis::mes. 'The relation which 

pneumonitt bl'ar.s to the devc1opment of phthisis has been i;ufficiently con. 

sidered under tho head of its morbid anatomy. From a. clinical slamlpoiut 

t Ii ere sccmi-l Lb be no question but. th al a non-resolved pneumonia. is the 
slartiug-point oI phthisis in qnitc a large proportion of cai:;cs. Tbe qu r~

tion which it seems difficult to decide is, Are such pneumonias Lubcn:u
Jar ? 

That pulmonary phthisis not infrequently dates from :t 71leurisy is e\·i

clcnt to m·cry careful obscn·cr. Pbthi i:; is which is pl'cceded hy pleurisJ is 

often n.tlenclcd by un extensive dc\'elopmcnt of fibrou s tubercular tisot1L't 

and it m:ty be assumed that the primary pleurisy in all such caf.:es is also 

tubercu1ar. Broncl1ial hemorrhage is frequently lhe f1rst and only sign of 

pbthisical development~. H is ch1im ed that tuberculosis precedes uud 

cau~cs the hemorrhage. Unquestionably such bronchial hemorrhngt•s imli

catc a. vice or conslit.ntion which favors phthisical dC\·clopmcnts; but it 

requires no nrgurnent Lo prove Lhat the hemorrhage is nol or necC'ssity au 
Hiclcnce lhal tubercles exist m lhe lung at the time of the hemorrhage 
rJ1he COUllCCtion which C\ists between phlhioic1.1l dc\·ciopmen{s and broil· 
chial hemorrhage is not always clear. 

'rhc mechanical frritalion of the bronchi produced by tho constant inhn
la.tion of an atmosphere laden with dust leads to phthisis. 'L1hc phthisis 

of knifo-grindcTs, stone-cutter:-;, potters. and coal-miners, arc cxamplefl 
of fhis. l t must he stated, however. that the primary fiUroal changc:J 

in the lungs or snc:h peri-:ons <lo not always bec:ome tubercular. The 

constant inhalation of noxious g~1scs, snc:h ai;: are generated in on:r

crowd ed, badl; \'Cnt ilatccl npartmcnts, is :1 frequent prl'tfosposing c:ause 
of phlhisis. 

Pregnanc.11, instead or preventing vhU1isis, as was at one time snppo:<cd, 

predisposes lo it, and renders its course n1orc rapid in those who arc already 
phthisical . 

Emph.11sema and goitre have been by some supposed to afford an immu

nity agaim;t phtliisis, but my ohscrvations lead me to the conclusion that 

if, is a. very frequent attendunt of both these conditions. 1'he notion that 
malaria. and marsl1 fevers are antagonistic to phthisis is disproved by enry
clay experience. rrhe relation between diabetes 11iellitus and pulmonary 

phthisis is not well understood, but that one complicate::; the other very 
frequently is a clinical fact. 

The factors which determine whether a particular pulmonary tnbcrcn

losis shall rcsuJL in recornry, or acute or chronic pbthisis, arc found in the 

manner of the infection and the diathesis or the patient. Sufficient quun

titics of infecti""c material may be reccirncl by those of high resisting power 
lo dc,·elop an acute phthisis, and smaB amounts in those: o[ istrong tuber~ 

cular tendency may induce u. simi lar condilion. Patients in whom nll 

influm.matory processes tend lo necrosis aml suppuration are more liable 



A.CUTE PULMONARY TUBERCULOSIS. 199 

to acute phthisis, while those o_f a strong fibroid diathesis are not only less 
liable to tubercular disease, but, even when infected, qnite certainly develop 
chronic forms of llic disease. 

Symptoms.-A JOnng adult who for some time 
has had a dry, hacking cough, with a gradual B 
but steady emaciation, is suddenly seized witb a 
sharp pain in the side; tbe pulse becomes rapid 
and feeble, and the temperature rises to 10±0 in ::.~ '9~~ · 
~~c ~:~.~:'.:r' w~:~1;1i~n'~~o:~~~~ 11te;11~,1~~~~~;; ,~,:~ P'/,.:;~'•W~ :,i. ~~~ 1 
tempcratnre the skin becomes pungently hot. ' ;,tJr=~~\ \'\,f\~-A 
'fbe lernr alternates with night chills aDCl pro- / \i \ 
fuse sweats. The cough is soon nccompaniecl l"m. 4.1. 

by an opaque, purulent e:xpectoralion, in which Tubercle Bacilli from Phtlii~icnl 
arc fouuLl numerous tubercle bacilli and yellow Sputum. Sto.ml'd with fo'uchsin 

elastic fibres. rrhere is rapid loss of flesh and 
strengtb ; the patient becomes extremely arne- Tlu< ~;,,1·~;~i<i''!h0•~;,;;;;.·'Jio><•3! 
mic i and the constant liarassing cough causes 
lo~s of sleep and C'Xtreme cxh;rnstion . The expectoration is usnnl1y not 
abundant until after the breaking clown o[ the lung-tissue has occurred. 
P<Ltients ascribe the emaciation and weakness to the profuse sweats. The 
respirations nncl the pulse.rate increase in freqneucy wjth the fever. The 
pulse ranges from 120 to 135. Carcliac palpitation and sudden accelera
tion of the pulse-rate follow excitement. In some cnses the chill, fever, 
ancl sweat occur with such regularity that malarial fever is suspected, or a 
malarial element is regarded as the prominent feature. Nausea, vomiting, 
nnd diarrhcea. are often prominent symptoms, and greatly add to the ex
haustion which is so marked a. feature of the disease. The skin assumes 
n pearly pallor, the hectic Hush is present, and the eyes arc bright and 
glistening. Hremoptysis may nin.rk the advent of the disease ancl recur 
at inlerrnls during its course. It is rarely absent during tho entire course 
of the disease. Anorexia is always a marked symptom. Not infrequently 
the destructive processes are so rapid ns to cause pnenmothorax. Acute 
phthisis usually pursues a steadily ]Jrogressirn course, but it may assume an 
intermittent character, and have period::; of arrest and apparent amend
ment followed by periods of exacerbation and rapid progress. 

Physical Signs.-The physical signs will vary with the seat and extent of 
pulmonary consolidation, and with the rapidity with which destructive 
]Jroccsses arc csbtblished. 

Inspection, during its early stage, shows rapid respiration and imperCcct 
expansion of the upper part of the chest during a deep inspiration; as the 
disease arl.vanccs, tbc loss of expansion becomes more and more apparent, 
lrnL there is no infra-clavicular retraction. 

On palpation the loss of motion in the infra-clavicular spaces is more 
apparrnt; and if the pleuritic cUaugcs arc noL extensive, there will be 
increasC'd meal frcmitus. 

On percussion there will be more or less dullness over the· infra.-c1avicula.r 
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spaces. If there arc large superficial cavilies which contain Jittlc fluid, 
there will be amphoric or cracked-pot resonance. 

Upon auscultation, in lhe early stage, expi~·ation is not~bly_ prol~nge<l 
and high-pitched, and fine mucous rU.lc~ w_1lh _fine crep1bt~10n will be 
heard_ over the affected district.. The resp1rat10n is wavy and mterrupted. 

Do.y ./ ~ J"' v & ? , 7 /O///.J/J/~/S/~/7 
111 I 111 r: " r: M r: M r: M r: M r: M r: M £ " £ M £ M e " II! V E M t " £ " t 

/8 /f .• U .2/ .IL .. U -2J 2.! ~J; .:z.r 3i .2._f JP.(// JZ JJ kJf JS ~ 
M f M IE " £ 11 £ 10 £ " IC ,. E M E M £ IO £ " E .. f. IO 1' IO f. " £ M Ir M I M t ,. ~ 

There may be distinct bronchial breathing and broncho1,bony over n 
circumscribed spnce posteriorly in t he scapular region.. Excava.tions take 
place rapidly in the consolidated portions of tbc lung; they are of varying 
size and are situated at varying distances from the surface o! the lung. 
Deeply-seated cavities, when filled, give deep-seated <lulness, and, when 
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empty, an exaggerated percussion rcsonn ncc. Over sma1l ca"ilics with 
In.x walls low-pitcbcc1, puffing-, cavernons respirnfion will he heard. 'J'his 
is very frequently hearrl in acute phtlii.sis where soft /fielding 'walls result 
from rapid pulmonary necrosis. Amphoric brcnthing, gurgles, aml 
metallic t inkliugs will be hea rd O'\"Cr large cavities which commun icate 
freely with bronchial lubes. The sub-cla.vin n murmur (discussccl in 
chronic phthisis) is not so liable to be heard in nculc as in chronjc phthisis. 

Differential Diagnosis.-Aculc phthisis may he mistaken for c1·c111pous 
pneumonia, b1'oncldectasis, and acute general capillctry b1·oncMtis. 

In 2memnonict the prolonged ushering-in chill, lhe continuous high 
temperature, the characteristic sputum, the cln1n css limi ted to :i lobe, and 
the pueumonic countenance, arc S)'mptoms which readily distinguish it 
from ncute phthisis. In some cases the differential diagnosis cannot be 
made during the first week. Broncltiectasis acco mpanied by wasting, 
fetid cxpectorntion, hremoptysis. and night sweats, with lhe physical signs 
of consolidation. may well be mistaken fo r the ndv:mcccl stngc of acute 
pbth.isis. In phtbisis the signs of consolidationJJrececle those of cavities;
in bronchiectasis they follow them. Fever and emaciation arc always 
greater in phthisis than in bronchiectasis, and the symptoms am more 
stead ily progressive. In capillm·y broncliitis there is no dulncss on per
cussion, i::; nbcrepitant rilles arc heard on both sides of the chest, a.nd there 
is no bronchial character to the respirations. The temperature range is 
lower than in phtbisis. Emaciation is rapid in phthisis, a1Jd the signs of 
the formation of cantics occur enrly. 

Prognosis.-The prognosis in acute vhthisis is always unfavomblc. l ts 
average duration is f rom fhe weeks to five months. A sudden ameliora
tion of the symptoms may occur before the ca,•ities arc formed, but t he 
n.mclioralion is one of short duration, and is usually followed Uy a more 
rapid progress of the di sease. It may be complicated by pleurisy, puen. 
mothorax, hy<l rothorax, peritonitis, and, rarely, by pericarditis. Death 
may occur from exhaustion, asthenia, or compli cations. Acute capillary 
bronchitis and pulmonary cedema and congestion often lead to a n1pill ly 
fatal termination. 

Treatment.-i\fost cases are hopeless; the dietetic and climatic methods 
employed in chronic phthisis ham no place in the management of acute 
pbthisis. 1 Morphia in small doses-one-twentieth oi a grain hypoder
micaJly every six or eight hours-has., in my hands, been more satisfactory 
in staying t he progress of the disease, prolongi1Jg life, an<l keeping the 
patient comfortable, Urnn any other plan. 

OIIRONIO PULMONARY '.fUBERCULOSIS. 
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cally, three well-marked rnrictil'~, dependent upon thr form of the tulx•r. 
cnlar dc,·clopment and the character or lhe ~cc.:ondary inUammation. 

'l'hoy may be designuletl :is: 
1. Pncurnonic iulicrcnlosi~. c11SC'OUS puN1111011i11. or catarrhal phthiis1A. 
2. D1~srminatcd tuberculosis. 
:3. ~'ibrous lubcrculo:-:is, or fibroiLl phthisi~. 
Aside from the:-:e distinctive !orms. many C!t~C'~ will br seen in which the 

several tuhrrcnlar de\'('lopments arc varion~ly <'omminglrtl. 
Morbid Anatomy.-Pneumonic /11berculo.1;i.~. 
'L1hc primary tnhcrcular dl'velopmeuts occur in the bronchi and ahTeolar 

c-avitirs, and not only may be, but often arc.:, prrccde<l by localized lmm
chitis or calarrhal pneumonia. 

The tubercular tissue fills the air-cells in one or two wnys : (1) hy poly· 
paid outgrowths from the alveolar 
walls, comdsting of round and pol~·g. 
oual CC'lls in :t ba.,cmcul subshrnet'; 
(2) by mas.;;cs of Eimihn cells-'' ith or 

d without giant cells-not in connection 
with the ahcohu· walls, which partialls 

JJ fi\I ~he VC':iiU!l'S or the n.ff~cted lobul~·t:, 
th~ 111trn·en1ng :-;pace berng filled with 
inflarnm;Ltory pmduct~. These ma~ses 
vary in sizl» They may Uc limited to 
a single lobule, or may attain the i;izc 
or a walnut. 

Aflcr a time masil:CS of cells oh~truct 

~'.:/,'.,'./:i::~~~ ;;~:';'.;-:,:,;,~,~·:,;:;;:;, '"'·'""· ~J11~~n~;~t~~h~,::~~i: a:r~;:c u;~~r:t~~n t~,1~ ~I~~ 
;;~;;;~:~~i;:~{~r;1~i :~:;~ffi'.~~~~#,~;\:; ~'::~~~:: 1~1 t~: tlj :11~~~~tl'~~ <t'\~~J;; b~·~~~C:l\~:j~ 
j,).ill"

11
"

1
·"-

11
""""" 11"' 1"" ""'' wau er ::1;~1~::.~~~l)~:~ber~::~~~·, l~~·!tr~~~~~ic~:~·ii; 

~.'./:1,(e~~u~~~~"!ta~~;~ necrotic and snppurativc or fibrous 
Early in tho process lymphoid cells 

infillr~ttc the ahrolar srptn, thr hronchial walls, ancl the al molar content ... 
Pressure on the \'C'sscls in ronncclion with endothelial proliCeration in their 
lumen, aml thrombosil-l, as well 11s the direct action oi the bacilli, induce 
caseation or the tnbercular nnd inflammatory products. As caseation 
ac~vanC'es, till the elements become grauula1· and arc ~1gglutinn.tcd by a 
slighlly transparent subslance which glistens like Bbrin upon the addition 
of acetic acid. These cheesy masses arc found in patches; they are fri
able. a.ncl present a gra.y homogeneous appearance, forming the So·cullrd 
yellow tubercle, and contain bacilli. Before cli:stiuctly necrotic proce::~cs 
supervene, ulcerations mav occnr in the bronchioles. Ulcers thus formed 
in tho tubes are usually .sharply defined and slrnllow : sometimes they 
involve adjacent lung ti:s1·mc as well as ihc bronchial h1bes. 

'fhc gros:3 appearance o( lung.tissue involvc<l in Lhi:s form or phlhisis, 
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before necrotic changes supervene, variC'~. It nrny Uc of n gra._y color, hard 
and glistening, described by Laennec as .: fjtay i11fillralion, ., 1 or iL may 
appear as a colJoicl jelly-likf' mass(" gela!inifonn infiltration'' of La.Cnucc, 
01· the "colloid caseous pneumonia" oC Timon). 

When n few lobules only arc involved, they may hccomc enca.psulatcd, 
or may undergo resolution. It is n11:t', howeYer, for a lnng lo return to 
its normal condition unless the nodules nrc small nnd few in number. 
EYen should the masses be rrmorcd, obliternLion of the ah'coli wliie;h they 
occupied is apt to occur. lf a cheesy nodnlc is encapsufoted, crct:iccous or 
chalky material is fonnrl in the centre or the fibroid tis . .::.uc. The lung
tissne between these nodules may be anremic, hypcrremic, rodcmalons, or 
emphyscmntons, or the scat of atelecLasis. The larger the nodule anti the 
more rnpidly it h:ls forrnC'd, the more liublc is it lo soften. Cheesy masses 
may ~o(le11. and by a process of ulceration be rrmo,·cd through the bronchi. 
Absorption of caseous malter by the lyn1phatic}) is ;1ttcnded by more or less 
adenoid hyperplasia, and :t group of mi\inry granules may he dcvclope<l 
about it cc1seo11s centre, lhe rerna.iudcr or the lnug not beiug invoh'ed. 
Somctimrs sofleaing and ulcemtion are so mpitl that the procrs~ bcromes 
distinctly gangrenous. 

l'twities.-Thc walls of a phthisica] c:n·ily nrc nlways i1wgulnr. Al first 
the.v arc soft a11d friable; lalcr they become tough, smooth 1 and fibrous. 
Bands of dense connccliYc-ti:;sue t1·n,\·crsc them, sonietimcs covered by 
a l<l)'C'I' or grannlation-
lissne, and ves;;els and A 
h1T·ge bronchi often 
extend acro::s them. 
Sharply" cut-off n stubs 
of hronch i often projecL 
hali an i neh from t hci r 
walls ; portions of t.he 
wall may stand out like 
the columnre carnere of 
the 11cart; or the sur
face may be une\'Cll or 
ragged . 'l1hc connec
tive-tissne tnibcculre ex
tending across a. cavity 
freq u en ti y contain 
Llood-rnssels, w h o s e 
rupture ma.y cause fatal 
hannoptysis. W h e u 
cavities nre formed, the A. 
luag-tissuc nrouncl the 'tl;;:;'!;,::;,,;';~·;,.;;-;;;:~~:;;-;;."·L;· ,.;;,;;_,7,~ :!a!ili;;·;µ,~;,,9·;;;;.":, 

cavity will be iuduratcd. 
~1 the cavities will be separated from one another by lnu1ch; or firm 

1 The infiltrated tubcr<:lc of La{;nnC'c 1;, com.idcrt>d us daup11111wtiu 1me1111w11i11 hy Uuhl, and b·C1'Qfulous 
i'l,/lum111utio11byHindlle1sch "' 
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fibrous tissnc, and tho peri -bronchial and p('ri-Yascular connective-tissue 
sheaths an<l the thickf'ned ]Jleum will all be inrnlrncl in an rn<lurativc 
process. Cavities increase in size by peripheral disintegration, or several 
small ones may coalesce and form one large, irregular excavation. Phthi.s
ical caritie::; contain air :rnd a grumous purulent fluid of a ·'7 cllowish or 
greenish color, with which shreds of lung-tissue may be mingled. lf the 
growth of :t phLhisic .. 1\ cnvity becomes ancstecl, :t "lim1ling membrane 
forms on its inner surface." 'l'hc pumlcnt secretion from it at fil'st is 
abundant, later it diminishes, and the case becomes one of a." quiescent 
cavity." A large cavity may, by conlraction of the fibrous tissue aroun<l 
it, husc lls wnlls ~pproximated, but not united . True cicatrizatiou of o. 
chronic cavity which has a distinct lining membrane rarely if eve1· occurs. 

Ulcerating cavities arc those which, h:tNing been long quiescent, tnke on, 
for some reason, an ulcerative process. A small cavily at the surface of the 
lt1ug, after ha,·ing caused a localized pleurisy and a thinning o( the friaLlc 
wall of consolidnted lung-tissue whi ch separates the pleura. from the cavity, 
may break through into the plenral C<tYity and cause pyopnenmo~horax. 
Pleurisy is rare1y absent in this variety of chronic phthisis; firm adhesions 
Corm, and the pleura may be from three-quar ters of an inch to one inch 
thi.ck. These changes-pulmonary aud pleuri tic-are best marked at the 
aplCeS. 

The bronchial glands may be softened, cheesy, chalky, pigmented, and 
enlarged. rrhe right heart is frequently hypertrophied or dilated. 

Disseminated luberculosis is characterized by gray tnbercle grannlcs 
sca.Uercd more or less abund<mtly throughout the affected portion or t1ie 
lung, or by masses of them agglomerated by fibrous tubercle-tissue. 

rrhe lungs arc large, emphysematous, a,ud pale, unless pneumonia, con
gestion, or rodema is present. The surface of the lungs is often marble<l. 
Th.e apex of the lung is studded with firm, har<.1, gray, or cheesy nodules, 
varying in size from a pin·s head to that of a pea. 

U1Jon section of a. lung which shows these changes, muco-pus flows from 
the cut bronchi . Peribronchitic ant.linter-alveolar interstitial pneumonia 
is developed Lo a greater or ]ess dcgrne around these nodules, with irregulnr 
dilatation of the alveoli. These nodules originate chiefly in the lymph
sheaths of the arterioles, in the pcribronchial adenoid tissue, or in the 
small masses of cytogcnic tissue in the alveohir walls. 1 These bloodless 
nodules arn incapable o( suppuration, resorption, or organization. As lhe 
tubercle-tissue about the ressels increases, it causes occlusion of tlieir 
Inmon. The lnmen of the occluded vessel is occupict.l by gmnular fibrin, 
and on transverse section a row of white blood-corpuscles and of endothe
lial cells is often seen between the coagulum and the vessel wall. In recent 
cases the walls of the vessels arc very easily distinguished. But if the 
centre of the tubercle has become caseous, the vessel wall is also altered 
and is Yery indistinct. Thickening of the alveolar walls may also result 

1 Rindfleitich statrs ttmt fllf' 11<>ints at wltich Ute smallest b1v>1U'lmJles fNcam~ con till !fQf1.>1 witlt alvoolar lfJa 

r1re tlie situafion,; ofl11e}irtter1111lionofl/1£ /11/Jercles,uudtllattlletlrstlesionlsutuberculousinfiltrtltlonol 
11Jttheangles untl1irojcctio11ssituatedatthcsc poluts. 
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from the de"clopment of tubercle-tissue in lhcm. Many claim Uiat 
the commeuccmcnt 0£ the process is a small ce11u lar projection on one 
side of :m alveolus, which, as 
it grows, pushes the ca.pi11aries 
and the epithelium with it into 
the alveolar cavity. The bron
chioles are thickened and di
minished in calibre; somrtimes 
tbcrc arc complete peribronchial 
cylinders of new embryonic or JI 

tubercle-tissue. rl1IJC alreolar cas
ity rn:iy be filled by the new 
formation, the walls remaining · 
intact; or the wall may be de-
stroyed by the growU1 0£ the pro- . Fu;. 1!>. 

jccting nodule, and thus com- &ctwn Qf 1~~??!~?,~t~g ~11f,~<;},fa~~~~l'i':'btt'br1Ue, u·ith 

mt~n_ic:_ttion. op~ncd bet we c n B t rctP, 

ad~;~1~1 ~~i:~::1~~l=s~~ masses 0£ c. c. e:,~(,u 
tubercle-tissue, amemic necrosis nn.n 
occurs; the cellular elements Uccomc granular, atrophied, and fatty, and 
form cheesy yellow masses. These caseous masses arc easily removed from 
the parcnchyma in which they arc imbeddcd. Surrounding these masses 
arc found groups of gray miliary tubercles. The mode of the formation of 
cavities and their appearance arc the sanie as already described. Between 
the ulcerous cavities the lung-tissue may be emphysematous, engorged, or 
pneumonic. The bronc/ti are filled with muco-pus; then· mucous mem
brane is the scat of a catarrh, and is congested a11cl trabeculatcd. Their 
walls arc thickened, tubercle-tissue is found iu them, and ulcers are not 
infrequent. 

The JJleura is congested, and covered with fleshy, soit vcgctat.ions O\'Cr 
the parts invol\'cd in the chronic phlhisical processes. Organized aclhe
sious are common; in them tuberc1cs may be found, aod also in the pleura. 
Tubercles may be found in the Jarynx, trachett, mcsenteric and lymphatic 
glands, and in the mucous smfaces of the alimentary tract, the perito
neum, spleen, kidney, liver, brain, b1addcr, and testes. Fatty heart is not 

Thus a chronic local disease of slow and seemingly inler
is found associated with evidence o.f general infcctioo. 

is that chronic tuUercnlar growths may heal. .Many, 
that, once cstabJisbcd, ihe process can never become 

dilatation the bronchi, and formutiou of 
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Fibrous tnbcrrulosi.'?, or fn/erslilial /ubm·ntla.r pnc111nonia, is ~hnr
acterizcd by the diffuse de\"Clopment, in the hrngs, of dcn~c fibrous ~issue 
associated wjth tubercles. The fibrous changes may be pnrnary, an mter
stitial pneumonia, with subsequent tubercular infiltration, or the in

flammation secondary 
to tubercular develop
ment may assume the 
fibrous charaelcr, un<l 
involve not on1y the 
tnbcrclc, uut tbc pul
monary tissue as well. 

) rrhe aticctecl lun g 
is diminished in size. 

s 'rhe pleural surfaces 
~ arc ad h c r en t. ;.rnd 
,,.. greatly thickcnetl. A 

section of a portion of 
Jung that is the sent 
of this variety of 
phthjsis presents a 
smooth or gr:rnular sur
fnce, or it has a st ri
ated appearance. If 
granular, the grannies 
me imbedded in the 
fibrous mass. The fi. 
brous tissue conl11ins 
more or less ]Jigment 

E, "·~ 1~:;;J,5:,;~~~;7~~!':~iit,:•1'::J,;'.i,'a1~~:·:;;fU;''!U;:,'.:J;";1;:!;/"';a,;;z" whic:h. gives 
to the cut surface a 

bluish or gray color. If Lhc process is olcl, Lhc lung will Uc tough; i[ 
recent, it. is lci-s rcsisLant aml lcs8 leathery. When the disease has existed 
for a long time, the apex, and sometimes the whole Jung, is conVL'l'lcd 
into fibrou:::; fo;suc, all lraccd oI the normal luug-tissuc hciug ohlit.crnlcd. 
The indurat.ed tissue may be sluddctl with nodules. The nodules may be 
small m:1sscs of dense fibrous tissue containing a few coils at their ccnlrc, 
masses of tubercular tissue, gr11nnlatio11-t issnc cnvclopiug tubercles, or 
cheesy ma~scs wilh tubercles and interlacing fibrous bands. Giant cells 
may or may not be present in tlic nodules. The connccli\"C-Lis:snc growths 
may begin in the walls of the bronchi, alYeoli, o r blood-vessels, in the 
septa, or in Lhc pleura. The alveoli arc :Lt times dilated, at times nar
rowed; they arc always deformed. The alveolar epiLhelinm 11nclergocs 
sl ight multiplication and swelling. New cells also form in the walls. 
Cheesy masses, specks of cretaceous material, and cavities of Yarying size1 
are found in the hard Jung. 

~~~~~~~~ 

bronclics. Spaces or all !!b~cs nre l!een-nn Ecction -connected with one ::mother. Riudflch!ch ~tatc,; 
tbal a .. dcsqunm:lli\'C pneumonic procc~s" accompanies thii! peculiar form of tuberculosis of the !ung~. 
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The bronchi nrc at timcfi thickened, at times thinnf'11. Bronchicclatic 
cavities (cylindrical, fusiform, or saccnlate<l) are found, ch icily in the apex. 
The n1)pcnrancc of these cavities is similar to Lhnt described in chronic 
interstifo:.l pneumonia. Through ulcerative processes, cn.vities, often of 
l:trge size, result from these bronchiectascs. As t.he disease progresses, 
more and more of the tubercle-tissue is changed into connective-tissue. 
But while the growth of connective-tissue is cxtnt-alveolar, the tubcrclc
tissue is both extra- and intra-alveolar. The early stage of conncctivc
tissue clcYelopment consists iu tl10 accumulation of n. large number of small 
cells looking like granulation-tissue and lymphoid cells; while, in Lhc later 
stages, we find dense fibrillated tissue containing a few cells-nnd thocie 
spimllc-shnpctl-nncl an abundant supply of irregular blood-vessels. Tuber
cles may also be found in the pleura. 

Etiology.-The same factors arc conecrnccl in the dc,·elopment of chronic 
as of acute tuberculosis. Local inflammations, however, play :.i more 
prominent part in rendering the pulmonary parcnchynHL less resistant to 
bacillary inrnsion. 

Some a1tthorities state tbat bronchitis, catanhal pneumonia, or pleurisy 
do not predispose to phtbisis. .1Iy own experience is lo the contrary. 
The only possible inference lo be dra.wn from the fact that, of two per
sons )j,·ing ullClcr similar conclitious, one suffers from phthisis and l110 
other docs not, is that the failure of the bacilli to develop in the one case, 
aucl their success in the other, depends npon the vital power of thA tissues 
to resist I heir invasion and to pt·ernnt their growth. 

It is well determined that inlfammatory processes decrease the power 
with which the tissues resist the invasion of other bacteria.; und P t only 
analogy, but all the well-established principles of pathology as w'.'ft as clin
ical facts, prove beyond question that inflammatory, and particularly sup
purativc processes, favor tbc development of tubercle bacilli. 

Pulmonary irritants which lead to fibrous formations arc uot only less 
liable to he attended by tubercn1osis, but tend to prolong ils course, and 
eren to result in arrest or cnre of the disease. Ant.hracotic chnngcs show 
but litt1e tendency to bc:come tubercular, and when infect.ion does occur 
fibrous phthisis re~ults. 

Symptoms.-Therc a.re certain sym1>toms which charactel'ize the early 
stages or each variety of tuberculosis. 

Pneumonic tuberculosis usually commences as a bronchial cata.nh. The 
cough is paroxysmal and accompanied by tenacious rnuco-purulent sputa, 
now and then blood-stained. There is a gradual but slcady loss of flesh 
and strength; the patient grows pule and has an occasional night-sweat. 
These symptoms a.re accomp1111iec1 by the ph)•sicu1 signs of slight consolida
tion at the apex of one or both lungs, with tbosc of localizctl bronchitis 
of the small Lubes. A localized pleurisy is YCry certainly present in t.bese 
cases. Sometimes this variety begins with more acute symptoms, and the 
physical signs of apical lobulnr pneumonia are present. In such cuses the 
pneumonia does not resolve, and the fever takes on a distinct.ly remittent 
type, with a more rapid loss of flesh and strength, and a copious purulent 
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rxprC'loration, oftrn blooll.i;;lreaked. Night·:-;wrat:-; hrcomr profn~e nnd 
exhausting, and there tll'C lhe phJSica! e;ignti of }ll'0£1'C'SSi\"C CO!l!:'Olidalion o( 
lung.fo:sue. At any timr during the early slage the physical procel'lbC'S ma3 
be r11Tested, nnd durjng lhe period of :urcsl there may be a great impro\C· 
mcnt in the general co1uliLion of the patient, and complete recovery is 
possible. But in a forge proportion of cases u return to the anti-hygienic 
conditions in which its primary clerclopment occurred, or a fresh bron
chiti~, lighls np anew lhe phthisical process. 

Dis.~e111i11ated tuberculosis may Ior a Jong period give no <lislinctive ~igns; 
for interstiLial pleurisy, chronic !.Jroncbitis, and rmphysema nearly nlway~ 
accompany it, their promineut symptoms masking those of tubC'rculosis. 
Patients with this form become emaciated; their dyspncea resembles that 
of emphysema. The ex11ecLoraLion is in the earl ier stages mucous, and 
lalcr it becomes urnco-purulcnt. llrornoplysis is common; and hectic 
Icn•r is more pronounced than in any other variciy. There are no periods 
o[ improvement. though there may be periods during which the disca~t· 
remains stationary. Pleuriti_y, Jaryngitis, and intestinal catarrh arc more 
marked than the pulmonary symptoms. As the disea:-:e advances, its symp· 
toms resemble those of fibroid phthisis. 

Fibrou:s tuberculosis-or fibroid plttltisis-cornes on very insidiously: it 
may be ushered in by one or more attacks of hremoptysis. In most C:lt;CiJ 

iL commences with the physical signs oi a localized bronchitis and plcmi.sy 
at the apex of one lung. Cough. nnd a muco-purulcnt expectoratiou with 
n1oro or lc.:;s puiu in the affected lung, may exist for a Jong time before there 
is nny marked impairment or the general health. After a nniable period 
the patient begins lo lo~e nesh and :slrengtb, the cough increases, and the 
rxpectoration becomes more :ihundnnt. 'I'herc is a progressive loss or 
appetite, but at no time is lhe temperature high or the pulse rapid. Uyi;Jl
na>a becomes more alHl more marked, especially on exertion. Retraction 
of the chest wans umlcr the c1nxic1c commences quite early and is steadily 
progrc:;;sivc. The limited play of the chest walls is lhc most 1.fo;;tinctivc 
cal'ly :-igu. This variety of phlhisis rarely occurs in young persons, nncl it 
is often nssoeiated with n. rheumatic, gouty, or syphilitic taint, or is the 
resulL of mechanical irritation. 

or the s.rrnptoms which arc common to all ·varieties of tuberculosis, the 
8ignificance which i~ to he attachecl to the presence or absence of bacilli in 
the oputa h; of 11:mnnount imporlancc. 

" "ithont entering upon a discussion of this 'JUCstion it may he st:itcd 
that single oxa.minaL.ions or the spnta cannot determine either the prei-:cnce 
nr absence of tnbercn1osi~. 1l 1hc presence of small numbers o( bacilli may 
be possible after J1rolongcd exposure to infection, when tubercle has not 
formed. Persistent absence or presence of bacilli, or large numbers in the 
sputa, J1owernr, are almost po~ith-e eYidence of the character of :my pul
monary disease. rrhc 1111mbcr o[ bacilli in any gircn r-:pecimen has little or 
no diagnostic significance, ~incc the rupture of a cascous focus may hare 
filled the r-:puta temporarily when there is little actual disease in lho lung . 
. Few of those who rely least upon the presence of bacilli for prognoslg 
woultl care to fincl thrir own sputa persistently loaded with them. On tbc 
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other hand, bacilli may be absent for a considemblc poriofl from the sputa 
of those who arc unquestionably suffering from extensive pnlmon:uy tuber· 
cu1osis. Tbcy may be present at one time, and absent at another in any 
given case. We arc often able to recognize phthisical consolidation before 
bacilli appear iu the sputa. 

In analyzing the symptoms which arc common in all varieties of chronic 
phthisis l sha.11 first consider the couglt. It is the enrlicst and most con
stant of all the phthisical sym1Jtoms. It is present early and continues 
throughout tho whole course of the disease. At first it is dry and hack· 
ing. It may exist before there are any physical signs, and then there is 
little or no expect~ration; it may RfI?Otmt 011ly to a. "clearing of the 
throat." The sernr1ty of tho cough witlwut expectoration is a measure of 
the extent to which the pleura is involved. The younger and more excit
able the patient, the more paroxysmal is the cough. It is usually worse in 
the morning on rismg, or just after lying down at night. Lying on the 
affected side of-ten bring~ on violent paroxysms. Some cough after the 
slightest exertion ; others have a varying number of paroxysms during the 
day, and can estimate how long an interval of rest they wi11 have between 
the paroxysms. The loss of sleep occasioned Ly the cough may add much 
to the discomfort and wasting of the patient. In advanced pbthisis, when 
cadties have formed, the cough becomes "hollow" in character. Expec· 
toration may accompany cough from its commencement. At first it is 
tenacious, glairy, frothy, and mucous; then yellow purulent spots arc 
found in it. It is always jmportant to ascertain whether pallor, fever, and 
emaciation have been preceded by cough and expectoration, or whether 
emaciation was the primary ssmptom. The sputa are gelatinous and 
faintly pink when the infiltration is extensive. Vitreous, gelatinous, 
ronndecl masses may be mingled with yellow catarrhal expectoration, and 
these arc CYidenccs. of a recent pneumonia. Dots aucl streaks of blood in 
catarrhal sputa indicute a lobular pneumonia; and when this occurs, fatty, 
swollen, and grnnnlar bronchial and alveolar epithelium will be found 
intermingled in the mass. The sputa, in the earlier stages-often for 
months-arc muco-purulent. When shreds of elastic tissue are found, it 
indicates softening and destruction of lung.tissue. Elastic fibres arc gen
erally found in compact, airless, uneven masses, which readily siuk in 
water. As cavities form, the sputa become more purulent, sometimes 
being wholly composed of fluid pus, which may be fetid and greenish, and 
contain elastic fibres coming from the alveolar wall, organic matter, fat. 
crystals, pigment, young cells, and small masses of cheesy matter, and the 
tubercle bacilli ; the fatter arc present. in the Rputa of all varieties of 
advanced phtbisis. The quantity of matter expectorated varies with the 
extent of the bronchial catarrh aud the number and size of the cavities. 
It may be expectorated readily, or only with difficulty. Usually, the more 
feeble the patient the more difficult the expectoration. In rapidly formed 
cavities the expectoration may contain fragments of bronchioles and blood·· 
vessels, with shreds of lung-tissue. 

Hannoptysis is a very important symptom of phthisis, and may occur 
during141y stage of the disease; the blood may simply streak the sputa, 
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9r a. pound or more may be expectorated at one time. Ilernorrlrnges tlmt 
occnr in the early stage of pulmonary phthisis are, in the Ul<LjorilJ of 
instances, bronchial, and Lhe blood expectorated is arterial in color. Whrn 
streaks of blood appear in the sputa, the bleeding wsually comes from the 
ressels of the a1vcolar w:dls. Pro!nse hemorrhages in lbc later Rtagcs of 
pbthisis lui.ve their origin in caviUcs in the lung snbslance. 11emorl'irngr:i 
that occur in the early :slagcs 1rn1y be profuse, but they arc rarely dang('r
ous; hemorrhages in adnincecl pbthisis may be the immediate cau~c of 
death. Ilmmoptysia usually comes on with coughing. There is a. H.'ll

Ration as if a flnicl were trickling underneath t110 sternum, and there may 
be violent cardiac palpitat.ion , oppressed breathing, and a. peculiar SWC'Cli.;h 

taste in the mouth. Jn profuse hemorrhage the ra.pid flow of l)lood into 
t he mouth may excite vomit ing ancl be mistaken for hrematemcsis. For 
some time after the primary hemorrhage blood is coughed up, and the 
co1or or the spitting becomes darker and darker. Sometimes without 
warning there is sudden filling of the mouth with hot arlerial blood. 

Many English writers dcscribc a hemorrhagic phthisis. In thii! variety 
an apparently bealthy man has a sudden and profu:-;c hemorrhage, recurring 
daily for some time, and followed by cough and slight expectoration for 
a few clays, with no physical signs or consolidation. These case.-; oftm 
continue for years without any other phtbisical symptoms, but sooner or 
later phthisis is developed . 1 llremoptysis often occu rs in lhose who hitre 
no physical or ra.t.ional signs of phthisis at the time of its occurrence, and 
who do not become phthisical afterward. Although hremopt3·sis occnri; 
more frequently in phthisis than in any olher pulmonary affection, and 
there are few phthisical subjects who do not have one or more hemorrhage~, 
yet its occurrence is bj' no mea.ns a certain indication that an indi\'idual 
afterward will deYelop phthisis. 

Fever.-Rise in temperature is so constant n. symptom of phthisis that 
it has Jed to the express ion, "there is 110 consumption without fever;., 
but iu no two cases is the fc\'cr course exactly the same. Jn some ca~l'ii 

the temperature in the morning may be subnormal, only reaching normal 
in Lhe evening; in others the ri!:ie commences at 2 P.M., continues until 
8 P .. u., and then falls until 5 in the morning. Between 10 and lLu1. 
the temperature is nearly normal. As cavitica form, the post-meridian 
rise occurs later; L e., 10 to 12 a.t night. Toward the end of the dise:1se 
t he fever type resembles that of pyremia. N ight-sweats temporarily lower 
the ternperatm·e. When tho alveoli arc invoh·ecl in tubercular pneumonie 
processes, the tempera.Lure rises rapidly to 103°-10-1° P. Hectic fever may 
occur in a.ny stage of phthisis, but is usually confined Lo the stage of soflen
ing and excavation. It has three stages: jfrsl, at some time during the 
<lay there is a well-marked chill or chi11y scnsalion, which may last from 
hall an l1our to an honr, followed (second) by a drsuess and heat of the 
surface, Lhe temperature rising from 10:t° F. to 10-1° F., the face as~uming 
a peculiar brilliant appearance, and the cheeks ha,·ing a peculiar ro:-:.y tint 
ca.lied the H hectic flush." Alter a time the fever gradually subsides, :ind 
some time in the night (it may be toward morning), the tliirtl or swent-

1 Tuben::ular disease or tho vn~cular wall,; is the 11rimtuy and chief event in e;uch casu. 
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mg stage comes on. The night.-sweats arc usually proinso and exhausting, 
and always inclicatc the existence of hectic fever. The chilly feeling may 
be absent. the subsequent fever may be so slight as to be 0\1erlooked, but 
sweats :ue constant. A steady nncl continuous low lcmpera.ture indicates 
that the phthisica.1 processes are rclrogt·css1vc; a steady and contim10u:; 
high temper<~lure indicates lh:tt lhey arc progressive. In Rbroid phthisis 
the temperature rarely rises more than a degree or two above lhc normal. 
In the 01bsenec of local symptoms, the thermometer alone nrny detect pul
monary phthisis in the nged. 1 An intermittent tempemt.nre iudicates a 
milder process thnn a rcmittent or continuous febrile action. 

The pulse in chronic phtbisis bears no uniform relation Lo the Lcrnper
n.ture; it is always feeble. It raries greatly in frequency and force, b11L 
rarely in rhythm ; it is acceleratecl by slight oxciLiug ca.uses. Iu the early 
stages its excitability is one of its most characteristic fcaLurcs. 'L1hc 
arterial tension is below the normal. In the early stage or fibroid phtltisis 
it is rarely OYCr 100. In a few cases it jg abnormnll.v slow. An improve
ment in the other symptoms is not always accompanied by an improvement 
in the pulse. In the last stage of all varieties of pbthil:iis the pulse becomes 
very rapid and feeble. 

rrhc respirations arc more or less accelerated, nnd exertion there 
is clyspncea. When the patients are quiet, unexcit~d, resting in bed, 
tl10 respirations may be norrnal or bnt slightly increased. But on ex
ertion the breathing becomes accelerated and labored. The accelerated 
breathillg is due to the fever, the diminished breathing area, to bronchial 
obst.ructiou, and to pa.in in the chest. Anremia and heart failure may also 
contribute to it. In the absence of fever the dyspnrea and accelerated 
breathing diminish. Tho extent to which the lungs are involved influences 
the frequency of the respirations. In young subjects the dyspnrea is frc
<1ue11t1y veriodical. During Lhc whole course of fibroid phthisis, shortness 
of breath on exertion is a constant symptom. 

Pain in the chest is not a prominent or constant symptom of chronic 
phthisis, except in connection with pleuritic changes. Dry and inter
stitial pleurisies are common ; yet they seldom cause severe parn, but 
rather a sense of tightness and conslriction Oil ta.king a full inspiration. 
lntercosta1 neuralgia is frequent ancl may be confounclecl with the pain 
or a localized pleurisy. Dragging pains in the side arc most marked in 
fibroid phlhisis. Pnin on swa1l1..wing should always cause one to carefully 
examine the Jaryn.x. It usually announces Lhc co-existence of laryngeal 
phtbisis. 

Emaciation is an early and constant symptom of phthisis; but it is 
no~ a1wass progressive_ Fever is the chief cause of the wasting and pallor 
that arc so common in a11 varieties of phtbisis. rrhe higher the average 
range of temperature, the more rapid the emaciation. The pulmonary 
change may be pr{'cerled by progressive emaciation, but in all such cases 
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tho arnragc temperature is a degree aborc the normal. Emaciation ma.T 

be a part of the constitutional tendency o( the individual, but suclt 

emaciation forms no part of the pbthisical wa.-;ting While emaciation, 

loss of strength, aud progressive anromia ltrc recognized prcmonilory 

symptom~, they cannot be regarded as diagnostic. Emaciation mny not 

be continuous in all ca::es; there are periods when the patient may C'ren 

regain lost weight and muscular slrcnglh . The auorexia, d_rsp('psia, 

diarrhcea, profuse expectoration, and h~moptysis arc nil causes or lhl' 

emaciation. Phthisical wasting occurs not only iu the fat and muscle, 

but in the organs and blood as well. 1 Slow, gradual wasting belongs to 

the history of.fibroid philiisis. 
The symptoms indicating disturbanres in the alimentary tract ar{l 

important. Anorexia is often for a long time one or the most prom1 

nent symptoms. It may be accompanied by nausea, vomiting, and pain in 

the stomach, dne either to l'Cflex can~es or subarnte or chronic gastric 

catarrh. At the autopsy we often fincl a. normal gastric mucous membrane 

in ouc who during life ga.ve the symptoms of acute g~1stric catarrh. The 

most common cause which acts inn. TCflex manner to produce vomiting is a 

violent fit of coughing. It is important to distinguish betweon the vomit

ing due to rcf1cx causes and that clue to gastric catarrh. With dyspeptic 

symptoms the tongue and pharynx arc frcqnently COYered wilb aphthre. 

rrhe mo~t important interference with digestion which occurs during the 

progress of phthisis is due to changes which take place in the smnlland1arge 

intestine. These intestinal changes arc runrkccl by more or less tyrupnni

tis and by t.liarrhroa. wh ich is often very lroublcsomc and difficult to relieve; 

few altogclher c;.;cape these symptoms. Diarrhrea may occur in any ~tagc, 

but it is more IikcJy to occnr during i hc later stngcs; in some CrliiCS 

it altcrnaics wilh hectic .fever. It is nsuaUy most severe at night. rrhc 

profuse walery cliarrham. which comes on hi.le in pbthisis jg callccl colliqua

ti·ve diarrll(ea. I femorrlioids and jislulce in ano nrc frequent trouble

some complications of phthii::is, and should always be relieved by surgical 

interference in lhc early stages of the disease. The cure o( a fi:stula in 

ano or the healing of an o]d ulcer is often followed by phthisical clc-

vC'lopments; and scrofulous joint disease, psoas and lumbar abscci::ses in 

children arc oilcn followed by phthisis in car1y adult life. 

Cerebral 8ymploms are rare ly pronounced in any stage of phihisis; there 

is no chronic disease in which the mind is so clear. The hopefulness and 

buoyancy of spirits which attend its development nrc remarkable. The 

least improvement is hailed hy the patient as an indication of commencing 

rccoYcry. He speaks lightly of his unpleasant symptoms, and is rcry 

reluctant to admit that his disease is of a serious nature; rarely will a 

pbthisical patient admit that recovery is not. possible. 

Laryngeal symptoms of phthisis have been consinered under the head of 

Chronic Laryngitis. The pharynx is sometimPs the sent of tuberculous 

processes. ArrC'~t. of menstruation is a very frequent occurrence in femal('S 

~i.~~~0~::~~~'t§:~:'.~~~~::i:;~i~:~~l~,~:~;::·~~;~~~~,:"~=~:;~~=~:;~~~:~:~~ 
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who are consnmpthe. In young females this is sometimes the first 
noticeable symptom. Its occurrence in advanced phthisis indicates extreme 
exhaustion, and it is often followed lJy a more rttpid progress of the disease. 

rrhc skin is pule, and traversed by prominent blue veins. Sudamina and 
pityriasis versicolor arc often obserred. rrhe nails curve nnd become claw
likc. 'l'he terminal phalanges of the Ungei·s become "clubbed,'" and t11is 
is by some regarded ~s an important diagnostic symptom, but it occ11rsfre
ciucntly in other chronic thoracic affections. H has been regardetl as (1) a 
[onn of sc:lcroclerma beginning iu Lhe phalanges and extending centrally 
o\•cr the body; (2) as dne to interference with peripheral return circu
lation ; an<l (3) as an hypertrophy of connectiYc-tissnc. 1 rl1 he hair becomes 
thin, dry, gray, and falls out. CEdcma of tlie feet and legs is not Hn infre
quent symptom dnriug the last sLagc. and Hs gr:wHy is well recognized hy 
the non-professional. Its occurrence in<licalci; that, ft fatal issue is not far 
distant. It may be due lo secondary changes in Lhe vessels, but in a large 
proportion of cases it is due to tlirom bosis of tbe veins of ibe lower extrem
ities, the result of an enfeebled heart. 

Physical Signs.-Tbere are two recognized stages in ch rouic pbLhisis: a. 
stage of consolidation, and a stage of softening and excavation. 

As the disease advnnces, e"idences of the two stages will be found in 
dose juxt:Lposition, arens of consolidation surrounding cavjtics aucl points 
<if commencing softening. 

The physical signs of the st:1ge of consolidation vary with the extent of 
the consolidation according as it involves large areas or sma.11 disseminated 
patches. 

Inspection reveals diminished expansion-on inspiration-in the snpra
and infra-clavicu lar regions of the affected side. Ir there are extensi"e 
plcuritic thickenings and adhesions, or if extensive fibroid changes exist, 
flattening and retraction, most marked at the end of n full inspiration, 
will be fomHl on lhe affected side or over the scat of the pbth1sic1:tl <lC\•el
upmcnt. 

Palpation shows more distinctly the loss of expansion on the afiect.ed 
side. Vocal fremitus is slightly increased over the nffecLe<l lung, ll.1though 
extensive pleuritic changes may render the voc.:al frcmiLus less clistincl. 

Percussion.-Thc percnssion sound will Tary with the extent of the 
consolidation and the condition of the lung-tissue surrounding lhc con
solidated portion. There is always more or less pulmonary resonance. If 
the consolidation is slight, the percussion sound may remain normal, and 
localized emphysema may gi\'e rise to exaggerated resonance ernn when 
consolidated lung-tissue exists. When practising percussion, to recognize 
a slight conso1iclation nt the apex of the luug, it is important to percuss 
from the trachea ratl1cr than toward it. In all cases percussion should be 
performed at the end of a full inspiration and at the cud of a full expi
ration . Dulncss usually appears first under the scapula, next orer the 
sternal end of the clavicle, and gradually extends down, being limited, for 
a long time, to the apex of the Jung. If the dulnc~s is .sligl1t al firsL, it 
~dually increases and may reach cumpleLe flaLncss. 

I ln 1,77Gcases Pollock rou11dclubhiugofthetl11gcr-endsinaboul25JICrC~llL 
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Auscullation.-The anscultatory signs vnry greatly in different CM-Os, 

ftnd at di:ffercnL limes in the same case. Over t be affected port ion the res. 

piratory sounds may be feeble or exaggerutecl, interrupted, "cog-wheeled," 
or wavy. 'l'he breathing may be rude or bronchial; or, when rude in 

character, it may be rude and wavy, rndc and interrnptcd, at the cam<.: 

time being exaggerated, or it may be feeble and rude. At the commence

ment there may be only n. loss in the vesicular character of U10 inspira
tious, with a slight rise in tho pitch of the expiration. 

The pitch of expiration ns compared with that of inspiration intlic:ltcs 

the eA-tent of the consolidation. 
Prolonged expiration, wlten hiftlt-pitclted, is very significant. The cxpi-

Jru:rttUtdi'OCalfrtmilus..... . ..... ra.tiou is prolonged in emphy· 
Sliglttdulnm 011percussion.... sema, but low-pitched. Wavy or 

~~=:~~~=n:::;::;~:11~:.~~:a·1~~~ jerking respiration is regard(.'() 
.lfrli.strJlumayormayiUJt!Jepre.s- by some as a friction sound, Ly 

ant... .................... others as the result oi a 1rnrrow
iug of the bronchi which inter
feres with the entrance of air into 
the lung substance. Aecom. 
panying or preceding changes in 
the respiratory murmur, rrepitaf... 
ing sounds are heard ; they may 
be crumpling or creaking in 
character. Small mucous and 
snb-crepitant rUles, if present, 

f'1,;. i1. arc 11card loudest after cough-
llm~"'m llh1stratingch~;~;~11f,~{gf~~s~r the Finst Stage or ing, and, if the consolidation is 

Parlialinjlltl'(fti0flall/1eapuoft//tlun9. extensive, they have a metallic 

ring. It is claimed by some that all the riilcs that arc heard in this 

stage of phthisis arc produced upon tl1e surface, and not iu the sub

stance of the lung. This statement is too sweeping, for these sounds 

are usually circumdcribed. They can be changed by coughing, and arc 
often entirely removed by violent coughing, and can be heard before 

the inspiration is completed. U they were pleuritic, they would remain 
alter coughing, and would rofnin their distinclly crepitating chnractcr at 

different examinations. PJcurilic sounds arc present in a. large proportiou 

?f cases, but lhcy ca.n be very readily distinguished :Crom riles produced 

m lung substance. Carefully conducted post~mortem examinations show 

that, in a lnrgc proportion of cases of phthisis, the pleuritic changes an• 
seconda.ry to the changes in the lung substa.ace. Besides, by i11flating 

phLhisical lungs after they arc removed from the body, sounds ~imilar tu 
those heard during life arc distinctly audible if a stethm:copc is pressed 

firmly upon their surface. A systolic mnrmur over the snbcla.vian artery 

of the affected side, he.ml loudest during expirnlion, indicates that 

~~~c~~le~::!u~~~:c~: ~1:u~~~y :T1~:rt'~~c~~ 1einlu~~o1~~:.t~~~t t~d~h:re ~:~.~::::~t~ 
dulucss. 

ln the second :stage, or slag(' of ,;;ojlening mu! exral'alion, iLe phyi;icaJ 



CHRONIC PULMONARY TUBERCULOSIS. 215 

signs of consolidation become more marked, and new auscultatory signs 
are developed. 

Jn,-pechon shows a greater frequency of respiration and a more marked 
depression above and below the clavicle on the affected side, as wen as an 
increased difficulty in local expansion . In fibroid pbthisis the retraction 
is more marked than in any other variety. 

Palpation shows a more marked diminution in expansion of the affected 
side. On forced inspiration-both hands beiug placed on the chest equally 
far from the median line-the fingers that rest over the affected lung will 
morn hut slightly compared with those on the opposite side. Vocal frem
itus is increased. 

Percussion elicits more m1iform and widely-spread dulness, which 
assumes a wooden or tubular character. 

Auscultation.-Bronchia\ breathing and broncophony become more dis
tinct; numerous moist, crackling rAles~ unchanged by coughing, arn heard 
oYer <t circumscribed space, and have a distinct, sharp, metallic character, 
unlike the crepitation ancl bubbling sounds which were hcaJ'd during the 
first st.1ge. 

As excavation becomes more marked, inspection shows greater depres
sion in the infra-clavicular region than existed in the preceding stage, and 
there is more complete absence of expansive movements during the respi
ratory acts. 

Palpation gives results similar to those of the early part of the second 
stage. Over large Ct~vities containing air and communicttting with a bron
chus, vocal fremitus is intensified. 

Percussion.-The percussion sound will vary according to the condition 
of the cavities and their surroundings ; over large superficial cavities partly 
filled with liquid there wi11 be amphol'ic or "cracked-pot" resonance, if 
there is a free communication with a bronchial tube. Deeply-seated cavi
ties, when filled, will give deep-seated dulness, and, when empty, an exag
gerated percussion sound. A metallic amphoric note is obtainable only 
from a cavity whose transverse diameter is at least l;f to 11- in. 1 Occasion
ally, crackecl-poL resonance will disappear and remain absent for some 
rime, and no evidence of a cavity can be found where one was known to 
hiwc previously existed. This happens when the bronchial tube which has 
communicated with the cavity becomes obstructed in such a. mallner as 
to prevent the ingress of air and the egress of fluid. 

Auscultation.-Ovcr small cavities with lax wa11s, ]ow-pitched, 1mffing, 
cavernous respiration will be beard. When ca:ritics are surrounded by 
firm, tense walls, and are of large size, communicating freely with a. larger 
bronchus ancl are situated near the surface, a. musical, or a.rnphoric, res· 
piration is heard. The amphoric echo is sometimes most marked on inspi
ration ; at other times on expiration. The cleamess of the amphoric 
note is no way influenced by the presence of a. moderate amount of 
fluid in the cavity. .But when the fluid in the cavity bas its level at or 
above the opening of the bronchus, the incoming air may bubble up and 
cause gU1·gles. These have a metallic quality, and vary according to the 

1 Merbach11.11dLeichtenMem. 
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character of the fiuid,-the thinner and more watery the fluid , the more 
bubbling the souuds; the thicker the fluid, the more crackling are the 
sounds. Gurgles are always most distinct and abundant durrng and after 

(Jrachd·pot t"e80nana ... .. 
Cai·ernQ'll8f'eGpiralion. 

l'avt>rMuswltisper 

cough. When very large cin
ities with rigid walls contain 
thin liquid, metallic, tinkling 
sounds may be produced by 
cough ing and speaking. Tho 
vocal sounds over large cavi
ties have a mctnllic or musi
cal quality. Whispering pec
toriloquy is a diagnostic sign 
of a cavity. 

Differential Diagnosis.-1'he 
early stage of chronic pblhisis 
may be confounded with bron
cMtis, pulmonary infarction, 

Fio. ~· . . . . pleurisy, acute lobm· pneu -
Dlagram illuetro.tk~~g~~);Bb~~:o~1if'; 1?!hi~~Vltles m tl1c Thu'd monia, lltl.(!Jtnia with COUgh 

and expectoration, and cancer 
of the lung. rr110 evidence of consolidation of lung-tissue is essential to the 
diagnosis of phthisis. So Jong as broncMtis is accompanied by a tem· 
perature of 100° F. , and tho physical signs show that tho bronchitis is 
general, phthisis is readily excluded; but if the temperature rises to 103° 
F., and locali zed crepitant rd.Jes develop at tbe apex of either lung, accom
panied by dulness on percussion over the scat of the riles, with a bronchi:1l 
character to the respirations, then there is reason to beJie,'c that phthisis is 
being developed. If, with these signs, there is gradual loss of flesh :rnJ 
strength, the cough becoming hacking iu character, and the expectorn· 
tion coutaining fine ye11ow streaks and blood-stains, it is almost certain 
that phtbisis is developing. The diagnosis between chronic bronchitis 
and fibrous phthisis rests upon the evidences of consolidation and rctrac· 
tion in phtbisis, and their absence in bronchitis. 

Infarctio ns are attended by hremoptysis and localized areas of dulness. 
'rbeir etiology, however, is very different from phthisis, heart disease being 
their chief cause. The blood expectorated in phth isis is of a bright scarlet 
color; in infarctions it is dark and in the form of coagula. Infarctions are 
most frequently situated in the lower lobes; in plithisis the dulness is 
apical. The temperature ;u infarction is usually lower than in phthisis, 
seldom exceed ing 102° F. 

In pleurisy witlt effusion, flatness will exist from the base of the lungs 
to tbe level of the fluid; the line of flatness will change with a change in 
the position of the patient; the breathing will be exaggerated above the 
line of du1ness ; the range of temperature is lower and does not undergo 
such marked diurnal changes as in phth isis. The cough is more hacking 
and is not accompanied by expectoration, and vocal frcmitus is dimiu
isl1ed or absent. If, after Lbc disa.ppcaraDcc or the flu icl, the lung remains 
compressed and bronchial, or brouclio-vesicular breathing is present, witi' 
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feebleness of the patient, hacking cough and "short breath," the ilifieren
tinl diagnosis between it and fibrous pbthisis is difficult. A localized 
pleurisy at the apex of the lung, not the result of " general pleurisy, 
is indicative of tubercular developments. 

Anmmia with cough and expectoration is attended by no febrile symp
toms, and by nono of tho physical evidences of pulmonary consolidation. 

In cancer of tlle lung there is nsna1Jy bulging of the chest at tbe sent of 
the cancerous development; in phthisis there is 1·ctraction. In cancer 
the temperature is often sub-norma.l, in phthisis it is more or less elevated. 
'l1hccurmnt-jellyexpectoration of cancer is diagnostic. Pain is consklnt in 
cancer and intermittent in phthisis. The cnncerous cacbexia. and swollen 
lymphatic glands also aid in the diagnosis of cancer. 

Whenever cn.vities ham formed in phthisis the diagnosis is not difficult 
if the physical signs are properly npprecin.ted ; they can be confounded only 
with those of bronchiectasis. The rules for the diagnosis of bronchiectatic 
cavities are given under the head of chronic bronchitis. In n.ny case the 
presence of baci1li in the spntn. renders the presence of phthisis probt1ble, 
and their persistence establishes the diagnosis. 

Prognosis.-Chrouic pulmonary phthisis is not necessarily :t fatal disease. 
Its morbid processes may be arrested in their early stage iu a large propor
tion of cases. Ju the advanced stage, or stage of cavities, proper treatment 
will prolong life, and in some cases permanently arrest the progress of the 
disease. RecoYCry bas occurred in one-sixth of my recorded cases during 
the past ten years. Its duration depends on the val'iety and tre:1tment. 
In Latinncc's and Bay1e's statistics, its n.Ycrage duration is from one to two 
years. My records of chronic phthisis give an average duration of three 
years and four months. The younger the subject, the shorter its duni
tiou. Phthisis can in no sense be rC'garded as a self-limiting disease. 
Some cases, after a period of activity, become stationary and then slowly 
recover; others slowly but steadily progress lo a btal termination; others, 
again, pursue a more rapicl noel fatal course. The course that any case will 
take is cleterm.iued more by the conditions under which iL is deYCloped than 
by the natural history of the disease. If au indi,ridual bas suIIcred from 
phthisical developments from which he has apparcnUy recovered, his chances 
for recovery from a. second attn.ck arc greatly diminished. 'l'he history of 
phthisical ma.nifestations in early lire renders tllc prognosis unfavorable 
wht:n the disease develops during midcllc life. 

The prognosis is unfavorable when there is a strong hereditary tendency, 
when phthisis develops early in life, when scrofulous or glanduJa.r disease 
has existed in childhood, when the patient is narrow-chested, when the 
ordinary pulse-rate is high, and when there is great variation in weight 
without any apparent cause. Opinions in regard to bremoptysis vary. 
Many think its occurrence renders the prognosis favorable, and that there 
is a larger percentage of recoveries when frequent hmmoptysis occurs. 
My own experience leads me to the opinion that frequent hmmoptysis in an 
early stage of the disease is not unfavorable. When mdema. of the feet and 
lower extremities comes on in advanced pbthisis, the prognosis is very 
unfavorable, and a fatnl issue is not far off. The following complications 
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render the prognosis unfavorable: pleurisy, pneumothorax, emphysema, 
pneumonia, secondary irruptions of miliary tubercles. pericarclitis, menin
gitis, cliarrhooa, intestinal ulceration, peritonitis (with or without perfora
tion), sub-acnte gastric catarrh, amyloid degeneration of liYCr, intestines, 
spleen, or kidneys, chronic laryngeal catarrh, and bronchitis. 

But there is no general law that can be appliecl to all cases. The general 
condition of the patient, the rapidity of the emaciation, the pulse-rate and 
temperature, the amount of consolidation, the age of the patient, a. knowl
edge of the progress of the disease in other members of the family, and tho 
character of tho plilhisicnl process, will indicate tho probable course of the 
disease. Jn chronic phthisis of long standing the fntnre course ma.y be 
c1cterminccl in some degree by the past history of the case. It must be 
remembered that phthisica.l patients who seem to be progressing favorably 
may suddenly develop some complication which rapidlyterminntes the case. 
Again, a case that i1rescnts symptoms which indicate a rapid course may 
suddenly be arrested and a retrogressive process be established. Advanced 
cases ma.)' die suddenly from heart failu re or syncope. The majority waste 
lo a skeleton, but the miud is perfectly clear and the patient is hopeful of 
recovery, and makes plans for the future us if perfectly well. 

Treatment.-! shall consider the treatment of pulmonary }lhthisis under 
three heads, viz_: 

(1) Prophylactic; (2) 11fedicinal-internal and local (as inbalatious); 
and (3) Hygienic, inclnding the climatic treatment. 

Propltylactic. -During the period when prophylaxis cnn be successfully 
employed it is possible to prevent the derelopment of phthisis. In one 
who is delicate and leads a sedentary life, or is engaged in an occupation 
where the surroundings are unhealthy a.ud depressing, or whose family 
hi story strongly predisposes him to phthisical developments, the occurreuce 
of emaciation or loss of strength should immediately lead to such 11. change 
in haUit of lire, occupation and surroundings as shaH arrest defective nutri
tion, invigomto his constitution, and thus counteract his marked tenden
cies. Children born of phthisical or decrepit parents should not be nour
ished iu infancy by their own mothers, but should be placed with henlthy 
wet-nurses. During childhood they should be fed chiefly on good cow's 
milk, and the greatest care should be taken in lbcir exercise ancl general 
hygiene. Change of climate and surroundings is often of the greatest pro
phylactic importance in this class of children-let the cbilcl be removed 
from t?c city t.o . the country. There is no other agent so powerful in 
correctmg phth1s1cnl ten<lencies in childhood as systematic physical exer
cise ~n the open air. This training should be commenced in infancy and 
contmuc to adult life. All those agencies which tend to develop pulmo
nm·y h311erremia. and bronchial catarrh should be avoided. Individuals with 
pht~isical tendencies should not breathe air laden with foul vapors or fine 
particles of dust. Sudden changes in temperature must be avoided, also 
hot crowded apa~·tments. 'rhey should have the largest amount of fresh 
iur, not only <lurmg the clay, but also at night; their sleeping apartments 
should be large and well ventilated. Pulmonary hyperromia may be the 
result of speaking a few hours in a crowded and badly ventilated apart· 
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ment, and then may be followed by broncho- or lobular pneumonia and 
phthisis. Flannel should be worn next the skin the whole year. It is 
important that such individuals should not engage in excessive physical 
exercise-as jumping, running, and riolent gymnastics. 

The diet should be simple and nutritious, and taken wiLh regularity~ 
nnd the digestive process should never be overtaxed by tnl'ing a large quan
tity of food into the stomach at one time. Alcohol is not to be taken, 
except after scrnre mental or physical work, when there is a sense of 
exhaustion, or after the body has been chilled. Tho functions of the skin 
must be most carefully preserved. The soil OH which the dwcl1ing-housc 
is built must also be carefully chosen; n. sandy, porous earth is lhc best. 
All bronchial catarrhs must be carefully and promptly treated until co111-
11lete recoYery is reached. I know of nothing so certain to assist in the 
rt'moval of bronchial catarrhs, iu this class of subjects, ns a change of 
cliurnte. Those living in the mountains shonlcl go to the sea; those at 
the sea to the mountains. The" milk-cure., and "grape-cure/' so strongly 
ndrnc:ttcd by some for the arrest of early pbtbisis, will often be useful in 
those who baYe feeble digestive powers. The primary object of prophy
laxis is to sustain and improve the nutrition, and to guard against bron~ 
'ilbial, pleuritic, or pulmonary complications. 

At present we arc unable to assure abFolnte immunity from the recep
tion of the bacillus, but all possible means should be employed to avoid 
rontact with sources of infection. Unless its source is known to be abso
lutely free from contagion, all milk fed to children should be boiled, and 
they should not be allowed to come in contact with pbtbisical parents, 
except nndcr the most guarded conditions. For older persons the air of 
crowclc>d public places not only induces pulmonary hyperremia, but is 
peculiarly liuble to be loaded with bacilli when dnst is stirrcrl up. A 
persistent use of a respirator by persons of a phthisical tendency is theo
retically desirable, but clinically it is found that only a few of those sub
jected to the worst forms of dusty occupations can he induced to submit 
to _the annoyance 

It may be remembered that lhc bacillus is not iouncl in tl1e breath o( 
phthisical patients in appreciable numbers, or thrown off from moist sputa. 
1'he possibility of tubercular inocnla.tion hy wounds of the skin at once 
sugge:;;ts the proper prophylactic measures. When a patient becomes 
affected, the face (in men) should be cleanly shaved, the cxpcctoratiou 
received in paper cnps or old cloths, and both burueU nfter use. The dis
charges from the bowels should be disinfected, and the utmost cleanliness 
obserrecl in cYery particular . 

. Medicinal :J'realment.-Thc most constant symptom of phthisis 1s fever, 
and its reduction is thereforn one of the most important things to be ac
complished in the management of the disease, for the wasting, the cough, 
the expectoration, and the rapidity of the phthisfoal processes, are closely 
connected with the fever. In some cases sulphate of quinine is one of the 
most reliable and satisfactory anti-pyretics. I have often found that wben 
quinine had little anti -pyretic power while the patient was "taking exer
cise," a reduction of temperature was effected by the same dose ii he were 
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put to bed. Even when cavities arc forming, its administration will often 
be followed by n. lower temperature. One-tenth of a. grain of morphine 
combined with quinine increases its a.nt i-pyrctic power, so much so that 
now Ira.rely give quinine as nu anti -pyrrtic to phthisical patients without 
it. Reccnlly it has been my practice to give phthisical patients, whose 
temperature ranges much above the normal . 11vc grains of auti-fcbrin two 
11r lhrcc times in the twenty-four hours. I find that their appetites are 
1111provecl during its use, and that they suffer nry much less from tho!;C 
ncnous symptoms which nsua11y distress such patients. Digitalis exer
cises no auti-pyretic power, a.ncl only temporarily increases hcart.1Jowcr in 
phthisis. Salicy!ate of soda. is recommende<l as an anti-pyret ic by Engli~h 
physicians, but my experience docs not favor its use. Arsenic will a0t ru:; 

an a.nti-pyretic in some mild cases when all others Iail, but it is mainly or 
service in couibi1rn.tion with eod-l i\•er oil as :t tonic. Aconite. vcratrum, 
gclscmium, and antimony T seldom use, on account of the disturbance or 
digestion which they cause. In many cases, after tbe disease has passed 
the first stage, the fever cannot be coutrollccl. 

Another medicinal agent which has been extensively employed in the 
treatment oi phthisis, and which, ior the past twenty years, has enjoyed 
t.be reputation of curing this disease, is cod-liver oil. It has been claimCll 
that if this remedy is commenced very early it has t he power of arresting 
the phthisical processes. I am not amoug those who advocate its indis
criminnle use. I doubt i( it exerts any specific influence upon the disease; 
it is more than probable that all its beneficial influence is due to the met 
that it furnishes some clement. essential lo the cligestion and assimilation 
o[ certain nutritiYe clements. In rnry many cases the exact manner iu 
which it acts remedially is not well understood. There U1'C three facts 
which seem to me to afford some clue to the mode of its action: fir.~t, 

unless the patient gains in weight while using the oil, it seldom or ncrer 
prOYCS remedial j secondly, flesh and weight may be gained during its 

administration, and still the phthisical processes steadily progress; and 
lltirdly, when it tlocs act remedially, the weight gained is far greater 
than would result. from ihc oil as a. mere element of nutrition. A great 
gain in weight will sometimes immediately follow the administration of a 
small quantity of oil. It always acts rcmeclial1y with more certainty in 
young persons and children t.han in the aged; generally, old persons are 
not much benefited by iis use. rl1bose patients who :improYe under its 
use take more food than they have been accustomed to previous to its 
employment, and digest it more perfectly. In some instances diarrhrea 
will Le arrested by its use, am] also vomiting of food after eating. In otht'r 
cases the oil itself will be rejected and ils administration rendered impos· 
sible. If possible, it should be given in connection with an alkali. At 
first small doses should Le given, not often repeated. A teaspoonful once 

~~c:.;~~:d atoc1~~~~1:~,~::,0r',',\ t\~ .. ~:·;~::;i~e ~:~h, ~: s~~~~at~;~cfir~~~'11~ 
dcriYcd from the adminislration of l::u·ge dot:.cs. Most patients take tho oil 
bc.'~t immelliatcly or. soon after meals. If it cl isagrces with the stomach, 
lyrng down a short time after taking it. will often jJl'event any disagreeable 
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sensation. Some can better take it upon going lo heel at night. It should 
not be administered in connection with stimulants unless the pa.ticntcannot 
take it in any otber way. Regularity and perseverance in its use are essen
tial in order to obtain the full benefit it is cnpablc of prodnciug. If, at 
times, it seems lo disagree with the digestive organs, it may be tompom
rily omitted, especially <luring the summer months. 'rhe best oil in the 
market is "MOller's," or what is termed Norwegian oil. Fish-oils of 
various kinds, cream, glycerine, oils from vegetables, kournyss, malt 
extracts, pancreatic and pepsin emulsions, etc., have all proved inferior 
to the simple cod-liver oil Phosphorus, sulphur, the hypophosphites 
of Urne, soda., and iron, sulphurous acid, the sulphites, are all excel
lent adjuvants to the oil, but cannot take jts place. When intcst,inal 
digestion is imperfect, the 11ypophosphites arc especially beneficial. When 
phthisical subjects become anremic, iron may be given at each meal if 
the temperature is below 100° F. ; it may be combined with quinine, 
arsenic, and the mineral acids as tonics. 

There is a great diversity of opinion as regards the use of alcohol in 
the treatment of phthisis. Some claim for it a cumtivc power ; others 
maintain that its claily use does harm. 'rhe question, therefore, arises, 
Under what circumstances has experience taught that it is of scnicc, and 
when it is hurtful ? I am convinced that benefit may be expected from 
the use of alcoholic stimulants only when they increase the desire for food 
and assist digestion, or when their use is followed by an increa::ic in strength 
and a. disposition to take exercise. On the other hand, if their use causes 
a rise in temperature and an acceleration of the pulse, followed by a feel
ing of increased weakness and nervous clepres.sion, they will certainly do 
harm. The belief that alcohol has the power of arresting phthisical 
development is one whicli experience docs not sustain. The daily use of 
alcohol for a time may mask phthisical symptoms, and t he patient and his 
friends may fancy that the progress of the disease is sta.yed; but soon he 
reaches a condition in which the disease will make rapid progress, and in 
which a large quantity of stimulants will not give relief. It is unfortu
nate for a phthisical patient to become addicted to the daily nse of stimu
lants. If au individual with developed phihisis reaches complete recovery 
while taking alcoholic stimulants freely, I am confident that he would have 
reached it more rapidly a.nd safely without them. The quantity and kin l 
of stimulants to be used must be determined by the effects; no rule can 
be given; each case is a law unto itself. Malt liquors and wines do le~s 
harm than whiskey and brandy, and are usually more serviceable. Phlhisi
eal patients tolerate alcohol to a marked degree. 

Cough-mixtures are prescribed by physicians to phthisical patients more 
frequently than any other medicinal agents. Such mixtures arc usually 
composed of substances which are more or less nauseating ; and as the 
future well-being of every phthisici1l patient depends upon his powers of 
digestion, everything that may interfere with the hcaltby performance of 
this function must, as far as possible, be iivoided. Although a distressing 
s~ptom may temporarily be relieved by a cough-syrup, its administration 
will certainly cause digestive Wsturbances which will do positive harm 
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The rl·lid obtained liy {'011gh-mixtures is dm_·. for the mosL part, lo tlw 
anodyne:::; which they l'Onlain. 

'I1his l1rings us to the qucslion, Shou ld opium he given to phthit1i<'i1l 
palicuts? In an~wer lo l bis question I \nHtld say that opium !!.hould 
novcr be given in :in_y Hinge of phtbisiioi, t•xccpL as already noted iu con. 
ncction with quinine, unless the cough is distressing an<l lhe palicnt iK 

unable to obt:1i11 llic required amount of :-; lecp. Under such circnmslanee:i 
Lhc milder 11arcolic::; should first be tried. Opium should IJC rescnl.'d for 

the laler stages of the discw.;e. Its use shou ld he commencNl wilh the 
smallest dose that will girn rest. In the majority of instances I Jun<' 
found that more speedy a.nd satisfactory relief will be obtained from the· 
cough :ind restlessness during the early stage:; of phthisis by lhc inlwla· 
lion of a few drops of ch loroform than from tho use of opium; brsitlC>~, 

ch loroform i8 less liable than opium to clistnrb digestion. Ono muRt he 

carefu l in the use of ch loroform ; there is danger that phthisical paticmts 
may hecorne addicted lo its exc·cssirn use. Cocleia, ch loral hydratl', hydro· 
bromic acid, c. chlorochn(•," creosote, stramonium, and bcl1adonua ::-omc· 
times act better than ~opium. All narcotics act only as pallialirrs, aml 
should he employed only when the symptoms become sufficiently distre ... s
ing tu <lcmand relief. In those cases whrrc 11 constant hacking or viull'nt 
paroxysmal cough i1:1 cxcitrd or kept up lJy an inflamed or irritable cumli
tion o[ the f.mccs or larj'llX, the topical application of scdrrtive 01· aslrin. 
gent rcmcclics by rncnns of sprays will he found o[ great Sen'ice. Of all 
topical applications for the relief of this condition, a solut ion of cocainc• 
will he found the mrn~t efficacious. It is sometimes imperative to give a 
stimulating expectoranl. Ammonium carbonate in Lhc infusion of wild 
cherrj' hark is one of the be~t. It never nansratcc:. 

A"i,qltt·sweals nrc a part. of hrctic. When quinine does not eontrnl 
thrm, quinine with opium may do so. Oxide of zinc (gr. ij-h), gallic or 
f:Ulphuric acids, arscnilllie of iron (gr. k-A), ext. of hC'lladomrn. or Bn lphatl.' 
of atropia (hypo .. dermiC'ally), musc:ffine, picrotoxine, ergot,-all may he 
tried at different times. Atropi;~ is lhe most reliable. Cold spongings 
and sponging with ac·idulate<l or a:-.tringcnt waters (alum in alcohol) arc 
always agreeable nnd sometimes efficacious. Capsicum in the sponging 
water is sometimes seniccahle. 

Gastric and 1:ntestinal cfo:tnrbances arc a part of the history of nc:nly 
every case of phthisis, and t here arc two conclitions upon which the diar· 
rh oon and distress afterc11li11g mny depend; viz., either upon a hypcrremic 
condition o[ the gastro·intestina1 mucous membrane, produced by indigc!'ti. 
hie food, or upon ulceration o[ the large or the small intestine. If it dcpcml 
upon gastro-intcstinal hypcr::emia, tbc quantity and quality of the foc)(l 
must be carefully attended lo, and a mild saline laxative rather than an 
astringent must be aclmiuistcrecl; this sh on kl be followed by the daily u!'C 
of the lacto-phoi;;phate of Jimr. If the diarrhcea is dependent upon catarrh 

with or without ulcerations in the small intestine, coll-liver oil and the 

hypophospbitcs of limo and soda will often be of servi ce. Five graius uf 
panerrntine given two hours after eating will often relieve the iolcstinul 

pain even in the later stages of tlie disease. If tliese fail to give relief, 
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ten gm.in:; o( hismnth. combined with !11c twelfth of n gr:iin of morphinr, 
after each moYcment, will nlmosl certainly control the diarrhrea for a 
time. 1C the cliarrhll'a depcnlls upon ulceration of lhc forge intestine, 
all that can he clone is to gi\C temporary relief hy opium ~uppositories. 
"'hen cliarrhll'it is persistent and accompanied by rapid emaciation, it. is 
tubcrcnlar. Vomiting after mca1s is often a tronbksomc ntlrndant of 
phthil'is. Champagne with the food, hydrocyanic acid, pepsin, :tlld n long 
fo•t of other remedies arc rccommcn<lccl for its relief. The most ccrlam 
relief is obtained by giving the patient a glass of hoi water ernry two 
hours, followed in half an hour by a teaspoonful or 1'(1l0 strapcd beef 
made into n. sandwich, at the same time keeping him absolutely quiet in 
a recumbent posture. 

The most v:iluctblc remedies for the arrest of }1(1Jmoptysis arc rest and 
opium. Lead, ergot, ice, nml n long list of asfringcnls arc recommended. 
~~rgotin hypodermicall.v ii- much employed. •rurpontinc is more relia
ble than any remedy cxeepl opium. Local pains in the chest may be re
lieved by blisters and counter-irritants; strapping the chest so as to render 
the che::it walla immovable often gi\·es marked relic[ from lhc pains cansccl 
by the circumscribed pleurisies which attend phlhioical processes. Dry 
cupping often giYCS marked relief from tho dyspnooa which accompanies 
acute phthisical processes. 

']'he antiseptic treatment of phtliisis has not thus !ar gi vcn satisfactory 
results, although the recognition of its specific cansc has led to the trial 
or innumerable remedies or this cfos:-:. Ca.rbolizcd inhalations have bcC'n 
quite extensively employed, with very favorable resnHs, according to the 
statements of some obseners; but, after qui le an extensive trial, my 
experience is decidedly against their use. The internal or hypodermic 
use of anfo•eptics, notwithstanding the strong statements made in their 
favor by some o[ their enthusiastic atlrncatcs, I ham found to !ail not 
only in Counteracting the sepsis of advanced phthisis, but in reducing the 
high tcmpcratnrc which so rapidly exhausts the phtbisical patients. 'l'he 
injection of C<tYities through the chest walls has not been followed by 
t:atisfactory results. 1 More recently, favorable results ham been reported by 
careful observers from the nt:c of creosote, both intcrnaJJy and by inhafa
tion. 1 liclicvc that it is utterly futile to attcmpL to reach the bacilli 
imbcddcd in tubercular or caseous products. It is <1uite possible th;1t 
antiseptic inhalations ma.y decrease the infcctfrc power of the secretions, 
and relarcl secondary inoculations of adjacent lung, and thus be slightly 
acljuvant to other measures, bul their use must be gmtrded. When used 
freely they huve seemed to me to increase the tendency to hemorrhage. 
When employed, they are carried more deeply and applied more C\1Cnly 
by tho vaporizer and the pneumatic cabinet than any other method of 
inhalation. The pneumatic treatment has also seemed to me to be or 
value in relieving pulmonary congestion, assisting the general circu
lation and promoting general nutrition. It is also an efficient measure 

lb:~~ z:~:r~~~~~a8~1~0:u7i~c::::: ;;;-:~:~y ~~l:u~:::iu~y a:o:~~~!uOfl~~aag~~~b~~~l~~~;~aO~~jt~! ~~I~ 
Klin.Woch.,1878. 
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for arrrRf ing hrnmopty . .;:is and freeing the bronchial tubes from accumula

tions. 
Tile Ilygie11ic Treatment of Plttltisis.-The quantity and <1ualit.r o[ th. 

air habitually respired is a most important consideration in the hygicnii· 

treatment of pbtbisis. Pbthisieal patients shoulcl sleep in la1·gc, wcll

rnntilated and well-lighted rooms with a soutberly or westerly exposure. 

Flannels should be worn next the ~kin, and the surface must newr ht· 
exposed tu sudden changes of temperature; cold sponging or baths oft<·u 

act as tonics when judiciously employed . 
The patient must Uve as mucli as possible in tltc open C(,ir, nnd ~houlrl 

avoid sedentary occupations, taking systematic daily exercises, but 1H'Ycr 

to fatigue. It is a very great mistake for a phthisicul subject to cxerci&.· 

when his temperature is ranging from 102° F. to 104° F. 
The dietetic treatment is usually delayed, like most measures, until forced 

upon the attention by failing digestion. The most absolntc rnles should 

be given upon the earliest recognition of the disease, and a system of forcc<l 

feeding inslitutc<l, in whicb the digestion may be aided by nrlificial fer· 

ments 1f necessary. 
Th e diet shou ld be varied, and phthisical subjects should become accu:-. 

tomed to drink from one to three quarts of milk eacb day. The quan

tity of food taken shou ld be determined by tbe power of digestion; a 

pbthisical subject should never take more foocl at a time than can be 

easily digested. Pcptonizcd foods and preparations of p:mcreatin wiU aid 

a feeble digestion. in the later stages as well as earlier. 
The climatic treatment of pltlkisis is a subject which has recently 

received mnch attention, but it is to be rcmembcrecl that its usefulness 1s 

confined almost exclusively to the first stage of tbc disease, and that no 

absolute mies can be laid down iu regard to it. Ii is well knowu that 

some consumptives thriYe best in a warm, moist air, others in a cool, dr.1 

atmosphere; some arc most vigorons in winter, others in midsummer. 

Each year's experience impresses on me the conviclion that while climak\ 

more than any other agcnl, has a controlling influence over pbtbisic11I 

developments,' each case must be carefully analyzed before any dcfioik 

directions can be given as to the climate best suited lo it. Although Wl' 

know of no climatic conditions whicb render phth isis a necessity or an 

impossibility, sti ll lhcrc arc conditions which are knowu to be antagonistic 

to its denlopment as well as those which favor its development. Scarcely 

twenty years ago the great desideratum was thought to be a warm, drJ 

atmosphere, but we now know that a cold climate not only docs not hasten, 

but often arrests pbthisical processes. 'l'hc statement has been made that 

"the higher the altitude the less prern.lcot is phthisis," but the altitude 

at which such immunity exists varies with the latitude, and with the idio
syncrasy of the individual. 

Jfountains and elevated dis/rids were thought to be beneficial on accoun 

of their elevation alone. But rrcent investigations show that the absenc 

of atmospheric impurities is the chief clement, and that the purity of th 

~~~~;\•~:~c1~';!0~0f;;~~~~1 ~1 ;' ~; ~~1~~7c~~e:~:::t~~~e~~ t~~~~'::~a::d1~~ai~o:11~~cg~u0~ ~~n~!11~~~i8, none b• 
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air is the chief reason that elcnlcd regions are so beneficiaJ in phthisis. 
Pro£. rl1yndall's experiments are of special interest in this connection. 1 

Organic germs are more abundant in the air in the city than in the coun
try. Rain and ozone free the air from them, the latter by oxidation. Rain 
cleanses the atmosphere of solid particles and purifies it by washing down 
ammonia and cnrbonic acid. The presence of ozone in the air is prnsump
tirn evidence of its purity. 'rhe air of high mountains and plateaux and 
along the shore of the ocean is richer in ozone tlrnn that of the plains. 
Prof. TyndaJrs experiments show that in early summer the mountains, 
and in late summer and fall the senshorc, hasc their purest air. The 
benefit which phtbisical patients derive from Ji,1 ing near pine forests has 
long been known. Turpentine exhaled from pine or hemlock forests con
l erts oxygen into ozone, and thus the a.ir of pine forests bccomPs pure. 
Direct inhala.tion of ozone has little power ornr phLbisis; hence it is not 
the ozone, bnt the purity of air it. induces, that renders the air of certain 
Iocnlities so salubrious. It was formerly thought that resorts where no 
rain fell for weeks and mouths were tbe best suited to phthisical suLjects, 
but experience has taught the reverse. Long-continued rains are certainly 
unfavorable, but cleansing showers a.ct beneficially. The amount of rain· 
fall is not a sure indication of the amount of moisture in the air of any 
region, the latter depending more upon the dampness of the soi l. 'l'he 
ntmosphere of a region with a loose, porous, sandy soi l, through which t he 
water filters, and whose surface dries quickly, is ne,·er damp; but harcl, 
compact, rocky. or clayey regions, that drain but slowly and imperfectly, 
hold the moisture and cause a dampness which is a strong predisposing 
cause of phtbisis.~ 

.ltmosplleric temperature is an important element in the climatic treat
ment of phtbisis. Some patten ts thrive best in 11 warm secfative climate, 
others in a cool, stimula,ting climate. Extended clinical observation Jcads 
one to bclie-ve that it is neither the heat nor cold of a certain locality, but 
the absence of sudden and .frequent changes, which makes it so beneficial 
to phtbi:::ical iurnlids. 

Altitude is reg~rdcd by maoy at the pi·esent time as of more imporbince 
than any other natural element. As a rule, the atmosphere at elevations 
of 1,500 or 1,800 feet is purer than on the plains; j·et all high altitudes 
arc not thus pure; experiment bas shown the atmospberc of some elevated 
regions to be impure, and that consumptives on such eleutions do badly. 
Something more than altitude is needed to make a. given locality suitable 
to phthisical subjects. Recent iuYestigaiions show that t he similarity in 
the composition of sea and mountain air at certain times of the year is far 
greater than was at one time supposed. Mountain air is less dense, less 
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humid, an<l lower in lcmprrat.urc limn sra air, but in L>oth \\'(' find cxn•88 of 

ozooe and frce<lo111 from organic impurities. Both Sl':t anti mou11l:lm a1r 
are cooler and less subject to frequent ruriations in trmprrature thun the 

atr of tbc plains. A slight dimrnution in atmospheric prl'ssurc prodtu:ts 
no palpable C'hangcs. But a great diminution (say one quarter) prwlutt·~ 

serious disturbances of nutrition, developing a con<l1tion which fnrnr, 

rather than retards phthisical developments. The effects of diminislwd 

atmospheric pressure vary so greatly in different individuals that uo pr:tc· 
tical deductions can be ma<le. 

The question arises, Will this patient he benefited by sen or by mountJin 

air? Beucke·s experiments show that tissue changes take place more rap

idly on or by the sea. than in the mountains. IIcnce those in whom the pro

cess of tissue change needs no hastening, aud those with exhausted nerrous 

system~, with an overtaxed brain from cxccssin?- mental labor or an ull

absorbing business, nnd who stiH retain considerable muscular power, 
should go to the mountains; while those past middle life, who ha.ve cl1:nl
oped phtl11sis late, who nre i11c;.1pable of much muscular :iclivity, and who 
therefore require stimulat10n for the production of tissue cha.ngc, do b<:!St 
in sea a·ir. Sea air is beUer suited than mountain air Lo those who cm1-

not bear f'mdden changes of temperature, while the susceptibility to such 
changes is brrcally lessened by mountain air. 

On our own continent is found every ntricty of climate. Permanent im
provement only occurs nftcr a. prolougecl re:sidence in the plucc which experi

ence proves best suited to each case. A ch~tnge of clinrnte should not be: 
made every year. The limited space which can be devoted to the con
sideration of lhc localities host suited to phthisical patients in this :uul 

other countrirs will only allow of mention of the most important on<'.'· 

Every stage or fibroid tuhcrculosis, no rnatlrr how far advanced or 111/1fre 

the fibroid developments brgan, is benefited in the high altitudes found in 

Colorado and about the Rocky .\Iouutains. But there is one grave objl'I'· 

Lion to Colorado ns a winter refuge: the enormous monthly, and alf:o the 
diurnal, range of temperature must scYercly try any inrnli<l. It is impor
tant that evpry phthisical patient who ''isilJS Colorado or any high allitu1le 

should place hirn~clf under the direction of an intelligent physician before 
he a.Ltempls any exercise. 

It is during or before the stage of consolidation that persons with 
pneumonic phthisis arc to be benefited by climatic influcnces, and a care

ful analysis or each case is important before directions can be gi,·cn tis tn 

the region most likely to suit his special requirements. The patient mur:t 

not wander around till he hits upon the place which suit::; him; mneh 
valuable time is Lhus lost. Except in those who arc convalescing from 
some acute lung disease, a sojourn in a southern climarn clnring the winter 

seems, after a. time, to hasten the degenerative procc~scs. My favorite 

resorts in the winter, for those recovering from acme pulmonary di~ca51.·::, 

are Aiken, S. C., Palatka, Euterpris:e, noel Gainsville, Fin., Thomnsrille, 

Ga., and Nassau. These localities are also favorable for those in whom 
there arc evident phthisical lcndcncics, bnt in wbom, as yet, no physical ('VJ· 

dences of pulmonary consolidation exist. J\Iy best results, when the evi-
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deuces of consolhlation were present, have been obtaine<l in those who haYe 
stayed from ono to three years in mountain regions 1,500 to 2,000 feet above 
lhe sea. My most decidedly beneficial and permanent results bt1vc been 
obtained in Asheville, N. C., in New Mexico, and iu the Adirondack region 
of New York State. The tcll1pcrature, rainfall, and surroundings of Lhc 
latter region arc all at rnriance with preconcC'iYC'<l notions of :1 proper Hre· 
sort for conrnmptives." hul rcsnlLs arc slroug in its farnr. A camp or t.ent 
life in the open air is be.::it for those who can enjoy such life. Excursions 
aud cheerful social intercourse in the open air should always be an object. 
A dreary spot, even with the best hygienic conditiom, will not. give favora
ble results. 

l would advocate sanitariums for the phthisical. Not overcrowded hos
pitals, but cott:ip:cs and pavilions in sheltered ~pots, in appropriate climates, 
and at a giYCu elevation, where privacy and quiet are possible, and where 
all shall be supervised by a cnp<1ble and intelligent physician . Minnesota 
has a dry, cool, exhilarating climate. Southern California, Georgia, and 
South Carolina barn a dry, warm atmosphere. The Bermudas, Bahamas, 
}"'lorida, 'l\1rk's Island, Santa Cruz, and St. '£hom~1s hare a warm, moist, 
and usunlly healthy climate. Tbe extraordinarily dry belt of country which 
runs northward from San Antonio, Texas, bas begun to cnda.nger the su
vremacy of Florida as a winter hC'altli resort for the consumpti\'c. Tbat 
this belt offers some climatic advantages for weak lungs over the mild but 
rather humid air of FloriJa cannot be doubted. Nassau, the capital of the 
Bahamas, is a noted resort. and 0~1e that suits most phthisiClll subjects past 
midcllc life; )fata.nzas, Cuba, has a dry, wa.rm climate, suita!Jlc for a win
ter home for the enfeebled, but not for those who have developed phthisis. 
It may be that. for rnrious reasons, a phtbi8ical patient prefers a residence 
abroad. Dry climaL~S near the sea nre Malaga. Rivier1.1, and Algiers. Egypt 
and South Africa. arc highly recommemlC'd by the English physicians for 
phthisis. Rc'.1 rnyages lo Australia and New Zealand are recommended in 
caF:cs of "hemorrhagic JJhtllisis . . , J. Hughes BeuneU finds Lhe ln.kes of 
Scotland the best resorts for consumptives in the summer. The Engadine 
has been strongly adYOC<ttcd by many. 

\rjthin the past ten years, Davos am Platz, in the Swiss Alps, has been 
most cxtensi,·ely vi.sited. '\l'illiams, Al butt, and other Euglish physicians 
girc ,·cry faxorable reports of it, and from my limited experience I can 
fully indorse their statements. It is 5:200 feet abo'e the sea, very dry, but 
not windy, nnd not changeablc. 1 Darns possesses, also, the unique climatic 
characteri:.;;tic of freedom from high winds (the record& showing that from 
Octohcr 1, 1880. to ~larch 31, 1881, lbcrc were one hundred and thirly
Conr dttys witb "'no wind"), while ils "sun temperature" rises even in 
January. as Dr. Franklin notes. as high as 150°-conclitious which admit 
of much invaluable outdoor exercise by im'alids. Some points in Colorado 
and New Mexico offer all the favorable climatic conditions which are to be 
fuuncl in Davos. 

1 Lanctt, 1878,i.824. 



SEO'rION II. 

DISEASl£S OF nm DIGE8TIVE SYSTEM. 

(lnduding DMt118es of the Lil:cr, Spleen and Pancreas.) 

DISEASES OF TUE )lOUTII. 

The following classifica.Lion may be made of the diseases of the mouth 

L Slonwtiti.-;. II. 'l'/w "lhru~lt." 

a. ratarrlwl. Ill. J'lwlo11gue-di,~eases. 

b. Follicular. a. 0-lossitts. 

c. Gangrenous. b. Cancer. 

d. Ulcci-ativc. 

CATARRUAJ~ STO:\IA'J'l'l'IS. 

Oatarrlial stomalitis is an inflammation of the whole, or a portion of the 
mucous membrane of the buccal cavity and tongue. It may he acute or 

c!tronic. 
Morbid Anatomy.-At its onset the mucous and submucous tissue of the 

tongne and inside of lhc mouth becomes tumcfied, much redder tlian nor
mal, and dry. Later, the mucous and saltrnry secretion::; :ire very much 

increased. 'l'hc swelling is greatest over tho8e parts disconnected with 
bone, as the tongue and checks. The tongue becomes covered with a 
whitish coating, and the red papillre are \'isible lhrough it. A copious 
glairy secrC'lion, slightly acid in its reaction, containing pus and epitlH•lial 
cells, coYers its surface. This secretion has a :-:ourisb, but not a fetid o<lor. 

In some cases lhc changes :uc slight and superficial. in others the ton)!UC 
is so swollen that it presses on the teeth and becomes indented hr them. and 
the mucous memhmne of the check and gums fills the spac~ outside of 
them. The whole surface becomes covered with a. tenaciuns, opaque sccrc· 
lion. 

H the process becomes chronic. the glands of the mouth becomo 
swollen and tender, the filiforrn papillre become elongated and pale, nm! 

girn what is called the '· hairy tongue." 'l'he tongue is less swollen than 

in the acute stage ; the secretions 1i::wc a fetid odor. Occnsionn11y, 
patches of exudation form oYcr the tongue and sides of the mC\uth, which 

tend to collect about the teeth. Large diffui:;e ulcers sometimes occur in 
adults. 

Eti.ology.-Thc arute form occurs almost exclusiYC1v in children during: 
the period or dentition. 'rhc c/J,ronic occurs mainly in adults. Dccay('d 
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and u1ceratec1 teeth, acid ingesta, and the taking frequently of too hot or 
too cold tlui<l_s, often excite it. rriie prolonged administration of mercury 
and prepara.t1ons of iodine for their specific effect, causes a form which is 
termed mercurial stomatitis. The excessive use of tobacco is a. frequent 
ca.use. Gastric catarrh may precede or follow it. It may be an ex
tension of inflamma.tion from wounds of the tongue and fauccs. .l\Iore or 
less severe catarrhal inflammation of the mucous membrane of the mouth ie 
present in most of the specific fevers, especrnlly in sca1faiina. Improper 
rood, bad air, and bad hygienic surroundings wlil mducc it in children. 

Symptoms.-rrbc ac1de form commences with a burning, smarting pain 
in the mouth. The chil<l. refuses to food, or allow the finger to 
be put in its moutl.1; it will take freely cold drinks, is frctfu1 and sleep-
less, and there is usually a.slight rise in temperature. Vomiting and d1ar
rh<.ea often accompany it. The salin1ry secretion is increased, and flows 
[rom the cornrrs of the mouth, excoriating the 11arts wilh which it comes 
in contact. It may extern] into the larynx and cause laryngeal catarrh . 
When it occurs in adults, there is a slight rise in pulse and temperature, a 
genernl feeling of malaise and much difficulty in swallowing. The patient 
is constantly trying to get rid of the slimy coating on the tongue and mouth, 
Uy ha.wking and spitting. The sense of taste is blunted, and there is llSU

ally an unpleasant bitter taste in the month. These symptoms arc usually 
accompanied by a dull frontal headache. 

In cltronic stomatitis the breath in the morning has a fetid odor, the 
taste is ,·itiatecl, and there is often great depression of spirits. Rarely is 
the digestion interfered with. 

Differential Diagnosis.-Calarrhal stomatitis may be mistaken for lhe 
changes which take place m the tongue anc.l moulh in some of the specific 
fevers. In catarrhal stoma.ti tis the coating of the tongue is soon followed 
by a copious sa.lin1ry secretion; while in fevers the tongue becomes dry, 
and the detachment of brown crusts leaves a glassy, smoolh surface. In 
catarrh, the appelite for solid foocl and the digestiYc funclio1.1s arc not 
mnch changed, while in fevers there is great thirst and repugnance for 
food. There are slight, if any, constitutional symptoms in catarrh, while 
in incipient fernr there arc marked constitutional symptoms. 

Prognosis.-The acute form generally terminates in recovery within a few 
dJIJS. Oltronic oral catarrh is Tery persistent and stubborn, and rarely yields 
to treatment. 

Treatment.- ln young chiidren the diet should be cold milk with lime
water. The month should be washed with a slightly a1kaline wash, anG. 
chlorate of potash given internally. In all cases the cause shonlcl be re· 
moved, and the bowels regulated with rhubarb and soda. 

In clironic catarrhal stomatitis, after the rernovnJ of its exciting causes, 
moderately strong alkaline washes should be frequently used, and in ohsti
nnt-0 cases a wea.k solution o.f nitrate or silver will be found most effica. 
cious. Carbolic acid sprays relieve the oJfeusive odor and other unpleasant 
symptoms. 
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FOLLICULAR STm!A~'ITIS. 

Follicular, apldlwus, somctimrs called croupous, · stomatitis is a var, 

Aty of infiarnm1ltion of the mouth, in which the mucous lolliclcs are pri. 

marily and chiefly affected. 
Morbid Anatomy.-On t he ante rior portion of the tongue, ancl on lht' 

mucous surfaces of the gums :-:nd cheek~, there appear small vesicle-like 

elevations, semi-transparent, and having a red zone abont their base; theso 
nrc called "aphthre ;" some regard them as a peculiar deposit, others us a 
local cronpou!:) exudation. They are often 1111mcrous; after they ham rupt-

ured they learn an irregular gray surface, rcsrmbling a small ulcer, which 
heals s1owly. Occasionally a number of aphUwJ coalesce and form irregul:lr 
ulcer-like or excoriated palchrs. In lhe majority of cases the ulcers soon dis~ 

appear, new crops appear and the disea!"ie may run a t.cclious comse. Dirty 
white or yellow sloughs co,·cr the ruptured :tphtlire, an<l gradually separate, 
leaving no scar. Follicular ulcer~ on tho inner side of the lips sometimes 

occur at the menstrual epoch, or during pregnancy and lactation; ulcers 

lika these rarely occur in men. 
Etiology.-Aph thre ma.y accompany any disease of tho tongue or mouth. 

It is, like most oral diseases, chiefly prevalent among children during den
tition, and is rare after fi,•c years of age. rt is idiopathic, or t~ sequel a o[ 

one of tl10 ex:mthemabl. Unripe frnit, candy, and indigeslihle food re
maining in the child's moulh will cause it. Bad hygienic surroundings 
and a weakly, badly nourished stale of the body, are its principal predis~ 

posing causes. It sometimes prcvflils epidemically. 
Symptoms.-Aphthous stomatitis shows iti::;clf in very young children by 

pain on taking tho breast and in swallowing. Older children hare pain on 

talking and masticating. Thero is a slight febrile excitement and enlar~ci.l 

and tender sub-maxillary gla,nds. Salivation occurs, and U1e parts about 
tho month and chm become excoriated by the snl irn, which continually 
runs over them. Feculcnt din.rrhcea is common, and there is more or le~ 
jnterfcrcncc with digestion. 

ea~~fferential Diagnosis.-This cannot be eoniounded with any other dis· 

Prognosis.-It is never fatal; it generally disappears as soon as the causes 
that produced it are removed. 

Treatment.-Correct any intestinal disturbance tllat mn.v exist with small 
doses of rhubarb and magnesia, or mild salines; restrict" the diet to milk. 

Wash the mouth with a weak solution of glycerine and bornx, or chlorate 
of_ potash. In severe cases the month should he washed every few hours 
with a dilute mineral acid, or nilr:tteof silver. In weak children, wheu lbe 
general health is impaired, stimulants may be given with benefit. 
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GANGRENOUS STOMATITIS. 

Gangrenous stomatitis, "cancrum oris," or sloughing phagedmna of the 
mouth, is a formidable disease of childhood, in which the tissues of the 
cheek arc prominently invohe<l. 

:Morbid Anatomy.-~rhcre is first a hard swelling developed in the cheek, 
the skin over it being red, shining, tense, and brawny. In the mouth, at 
the side of the indenture, there is a deep, ragged, nngry, unhealthy ulcer 
covered wilh a dark, ashy, or brown colored slough. The adjacent tissue is 
cedema.Lous, and hemorrhage from Lhe liviLl and swollen part sometimes 
occurs. rrhe ulcer in the che!!k rapidly extends and deepens, emits a 
very fetid odor, and often perforates the walls of the bnccal cavity. The 
slough may occ:upy the whole of one side of the mouth, the teeth may 
become loose~ed, and caries, or necrosis or the inferior maxilla, result. If 
the ulcerative process is not extensiYe, separation of the slough may occur, 
and the ulcer heal by granulation a.ncl cicatrizatiou. ~L1he facial vein may 
be implicated, and then pyremia, with mnltiple abscesses, may result. 

Etiology.-This is a very rare disease. It occurs principally in debilitated 
children between two and firn }·cars of age who are convalescing from some 
form of acute disease, such as scarlC't fever. Whether it is contagious or 
not has never been determined. It sometimes follows the prolonged use of 
mercurials. Bad air, insufficient food, and anti-hygienic surroundings, 
predispose to it. 

Symptoms.-It commences with pain in the mouth, which is increased by 
movement of the jaws. ~rhen the local changes already described appear 
on the cheek and gums, and an abnormal quantity or saliva, mixed wit.h a 
putrescent fluid, often wilb blood, flows from the affected side of the 
mouth. The breath has a peculiarly offcnsiYC odor. The adjacent glands 
become enlarged and tender. As the disease advances, th~ constitutional 
symptoms of septicremia arc developed. In most cases the chi ld after a 
time becomes drowsy, passes into coma, and dies. 

Dllferential Diagnosis.-Cancrum oris may be mistaken for "malignant 
pustule." Malignant pustule attacks tl1e skin and exposed parts first, 
while gangrenous stoma.titis begins in the mucous membrane of the cheek 
or about the gums, involving the skin secondarily. Malignant pustule is 
at once accompanied by constitutionnl symptoms, and soon followed by the 
phenomena of a sept ic or typhoid ferer, while cancrum oris is without 
pyrexia or loss of appetite at its onset, and severe general symptoms do not 
come on ti II late. 

Prognosis.-This is an exceedingly fatal disease-nineteen out of twenty 
die. In t11e few cases where the process has been milcl 1 recoYcry has 
occurred within two weeks from its commencement. The complfoations 
&re pneumonia, bronchitis, and pyremia. Death may occur from exhaus
tion or from one of the above named complications. 

Treatment.-Prornpt measures are inclicatc<l a.t the onset of lliis affection. 
Nitrate of silver, n.ucl even strong nitric acid, should be lhorougl1ly npplied 
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to the slough, and the mouth frequently washed with solutions o( carbolio 

acid and ch lomLc of potash. The best intemal remedies are quinine 1111d 

hydrochloric acid. The diet should be highly nutritious; stimulants may 

be freely gi1·cn, if indicated. When the clulcl cannot swallow, beef tea and 

brandy enema.ta should l.tc administered. 

ULOERA'.l'IVE S'J'OMA'rI'.l'IS. 

Ulcerative stoma.ti tis, or nomti, is a. variety o[ inflammation of the mouth 
cbiclly affectiog the gums and sprcatling O\'Cl' a. large extent of surface. 

Morbid Anatomy.~The gums are hypera.•mic and tumeficd. Sometimes 

they assume a purplish color, separate from the teeth, and are covered with 
a pulpy gray-white material which disintegnttcs, becomes soft aml dark, 
and gradually spreads to the lips and side of the check. 'l1his gangrcnc

like slough may gradually extend until the gums are destroyed. In some 
few instances little -vesicles precede the slough. If the slough is remo\·cd 
as soon as it appears, the gnms underneath will be found red, bleeding and 
granular. r11he teeth become loosened an1.l often drop out, the tongue 

enlarges and has a. sodden a.ppcara.nce, and the mucous membrane of the 
check swells so that it oiten receives the imi>ression of the Leeth. Some
times the bones about the face lose their pcnostcum an<l exfoliatc. When 
recornry takes place deep cicatrices may remain and cause more or le~ 
distortion of tho face. 

Etiology. -Noma, or ulcerative stomatitis, is met with only in children 

from one to ten yea.rs of age. It occurs among those who inhabit filthy 
localities, who arc badly led and compelled to breathe unwholesome air. 

Dampness seems to exert a predisposing influence, and the disease is most 
prevalent during the autumn months. It is probably contagions, for Wl'll

marked epidemics of it are recognized. Jt is common afler asthenic in
fhtmmittion and the cruptirc fC\'ers. The prolonged use of mercurials will 
cause ulcerati,·c stomatitis. 

Symptoms.-'rhe mouth is hot and painful for some time, and then ap
pear the changes already described. There is pain on chewing or speaking, 
and there may be slight febrile excitement, although constitutional symp
toms a.re not prominent. rJ~here is an increased flow of saliva which has 
a very offensive odor, :md is mixed with hlood and shreds of the pulpy 
mass. There is enlargement and tenderness of the sub-m axillary glanrl!!. 
In some cases the child will pick at its mouth and throat, and Yery often 
loosens a.nd swallows some of the shred-like sloughs. The appetite may 
not be impaired, though the bowels are disordered, and the child is restle&1 
and slccpl.css. 'I1hc upper lip becomes swollen, cfark-red, and projects out· 
wa.rd? while the moulh is kept widely open to prevent painful contact with 
the lips or tongue. The excei:.sive salivation soon decreases, but the un· 
pleasant fotor of it and of the breath persists. Late in the disease the adj .. 
cent glands become enlarged and tender. 

Differential Diagnosis.-Ulcerative stomatitis may be mistaken for "call· 
crwn ori.fl," or ga11yrenou8 slomflfitis. It is a local disease, while cancrum 
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oris is attencled by constitutional symptoms; it begins in the gums, while 
gangrenous stomatitis llugins iu the cheek. The progress of norna. is slow 
compared with the "rery rapid extension oi cancrum oris. rrhe livid red
ness, the dark swelling, and the ashy slough of cancrum oris are absent in 
ulcerative stomat1tis. 

Prognosis.-This is good. Its duration is abou t oight days, but slough .. 
ing about the gums may continue for weeks. 

Treatment.-The treatment is the same as in apht.hons stomatitis. The 
chlorate oi potash may be used as a wash or gargle and internally, and will 
usually arrest it. In many instances, fresh air, cleanl iness and a restricted 
diet are all that is necessary to effect a cure. If the ulceration .spreads, 
the application of nitric acid, and sometimes the employment of the ac
tual cautery, must be Tesorlc<l to. For the profuse salinltion which is 
someLimes so froub1csome, bel l:idonna has pro red efficacious. 

TJIRUSJI. 

Thrush, sprue or m'ltguet is an avhthous disease of t11e epithelium of 
the month an<l_ tongue, due to the growth or the germs of the thrush-fun
gus, the oidium albicans . It was formerly classed as an exudati\•e inflam
mation. 

Morbid Anatomy.-Thc mucous membrane of the mouth assn mes a dark 
red color, and upon the most superficial layer of the epithelium there ap
pear numerous small, round whitish spots,-" aphthre,''-which give to it a 
flocculen t or curtly appearance. r:rhese spots are often aggrega.ted in 
groups of two or three; at first, as tbey enlarge, they fall off or can be 
readily removed, but are soon reproduced and run 
together m patches. The development in thrush 
of the oidizwi albicans and of its frequent parasitic 
companion, the leptothr ix buccalis, in and hetween 
tlie epithelial cells may contin ue until the mucous 
tissue is invaded. The epithelium becomes swollen 
ancl loosened, the tongue and inside of the mouth 
are coYered with a yellow ish pultaceous, creamy 
mass, underneath which the mucous membrane is 
of deep reel color, and the papdlre are enlarged. In 
the tww-born it occurs most abundantly about the 
boundary line between the hard and soft palntes, 
in adults, on the mucous memhranc of lips, cbeC'k 
and end of tongue. It max invade the pharynx, 
cesophagu8 and stomach. It has been found in the 
hrngs and air-passages and about the breasts and 
genitals of infants. A microscopic examination of a patch shows it to con. 
tain mucous and epithelial cells, fat spherules, and the spores and filaments 
or the oidiu m a.llJicans. 'rhe spores are round or ovoid and form masses or 
varying size~ while the filaments coming out of the spores arc cylindrical, 
curved or branched, and consist of long cells, which are constricted where 
they joic. one another, each cell being filled with granules. 
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Etiology.-In children this disease occurs from birlh to the second year, 
and is very rare nftcr that time until adult 1ife. rl1hese parasitic plants 
grow best in the presence of acids, beuce the acid secretion 0£ the mouth 
for the first six or seven months predisposes to it. All food or drink that 
will produce irritation o! the stomach or intestines, and ma.kc the intestinal 
contents acid, predisposes to it. Want of clC'auliness in the care 0£ nursing
bottlC's, spoons, etc., is one of its principal causes, consequently it is more 
frequently met wilh in chil<lrcn brought up on the bottle, especially in nsy
ltuns. In adult::> thrush occurs toward the end of any long exhausting 
disease, such as cancer, or consumption . 

Symptoms.-Jn children lhc mouth becomes hot and painful. The rhild 
will not allow its month to be touched. An examination sl1ows the mu
cous membrane to be drier than natural; soon afler, the peculiar lhrnsh 
aphthre appear, ancl there is salivation, which is always rn:.trkcdly acid. 
rl'hc Jips swell an cl become eve1ted. Dinrrhcea is frequent and the passngcs 
are oiLen green and smell of fatty acids; so acid are they at times that 
Uwy cause an crythcma about the anus. If this con<lition persists, the but
tocks and parts around the genitals become excoriated. Besides this cliar
rhrea, vomiting and purging give udclitional evidence of gastro-intestinal 
cJisturbance. In adults suffering from exhausting disease, the month be
comes hot, dry and painful before the thrush a.ppears, and there is diffi
culty in swallowing, after which the mouth and tongue soon pre~ent the 
characleristie appearance of the disease. 
no~:~erential Diagnosis.-The presence oi the parasite establish<'s the diag-

Prognosis.-In vigorous children tl1e average duration of th is affection 
is from eight to ten days, but in feeble infants it often lasts for months. 
lls only seriouscomphcation is gastro-intcstinal catarrh. Death may result 
from the exlrnustion of the diarrhcea. 

Treatment.-11 he most important thing to be accomplished in the 
treatment of this affecl1on is to arrest or counteract the acidity of these
cretions oi Lhe mouth. After each feeding the month must be thoroughly 
cle:rnsed with bora.x and glycerine, or a weak solution of carbolic acid, and 
sulphate of soda. The diet should be restricted lo milk with lime-wa.tcr; 
when there is emaciation, cod-liver oil and the lnctophospha.te of lime will 
be oI service. 'fhe bowels must be regulated as in fol1icular stomatitis. 

GLOSSITIS. 

Glossitis is an infhtmmation of the parenchyma of the tongue. It may 
be acute or cltronic, and when chronic, is generally cjrcumscribed. 
. Morbi~ Anatomy.-There is first intense hyper::emin, causing slight swell· 
mg and mtense redness of the tongue. This is soon followed by so great 
an enlargement of the organ that it entirely fills the mouth and protrudes 
beyond the teeth. Its surface is coYered by a thick secretion, and its sub
stance assumes a pale or grnyish color. The cedcmatous condition maJ 
rapidly subside and lea.ve the tongue in its normal state, or the inftamm• 



hon may be so intense tha.t small nbscesses form which leave deep cicn. 
tricial depressions, giving the tongue an uneven and lobulated appearance. 
In some instances the tongue ma.y remam enlarged and hardened for life. 
There is a rare variety of glossitis which does not invade the deeper struct
ure of the tongue, but is confined to its mucous and sub-mucous tissue, 
musing thickening and sloughing of its surface, with depressions similar to 
the cic:itricial depressions of the parenchymatous variety. 

l1ironicglossilis occurs chiefly in patches along the cc~gcs of the tongue; 
the thickening, indnratiou, and cicatricial depressions occur in circum
scribed spots. When chronic glossitis is general, the tongue is uniformly 
enlarged and its color is much redder than normal, some spots being 
darker than others; its movements arc interfered with, rmd its surface pre
sents the appearance of eczema of the skin. 

Etiology.-Acute glossitis may clevclop under the influence of mercurial 
poison, or as a consequence of direct injury. Croton oil and other acrid 
mattCl's taken into the month mn,y cause it; burns, blows, and the poison 
of insects lrnYe caused it. Cbronic glossitis occurs in lhe old without any 
apparent CilUSe. Jt 1113.)' be prodnccd by disease of the tcct h, or or the maxil
lary bones, and nrn.y, in some instances, Tesu1t from the action of the mate
rials of which false teeth are made. 

Symptoms.-With the enlargement of the tongue in acute glossitis, there 
is great restlessness and anxiety, accompaniccl by an increase of the pulse. 
mte, and an clcrntion o[ the temperature. In some cases, there is profuse 
sa!iYation, and the swollen tongqe protrudes between the lips. ':I1hcrc is a 
sensation of heat in the month, ancl the swelling often causes severe pain. 
The gl:tnds at the angle or the jaw arc en1a.rgec1 and tender, and all morn
mcntsof the tongue in talking, chewing or swallowing become cxeccdingly 
painful and frequently illlpossible. D,yspncea and inability to lie down are 
sometimes caused by the obstruction to the free entrance of the air into the 
lungs. When the veins in the neck are comprcssccl, cyanosis or the face is 
markccl. 'rho patient is anxious, and very much clcprcsscd, and may show 
signs of asphyxia; indeed dealh has occurred from suffocation in extreme 
ca.~s. When it terminates in suppuration, the constitutional symptoms be
come severe, and all the oral symptoms arc intensified . \\'hen clefts remain 
in the tongue after glossitis, the ulcers in them arc painful, but ot.herwisc 
there is no inconvenience. In superficial glossitis, which ls apt to be pro· 
tracted, any movement of the tongue is painful, and there is constant sali
vation. Jn chronic glossitis patients sometimes complain of a. dull aching 
in the tongue, and in some cases movements of t110 tongue induce pain of 
a burning character. 

Differential Diagnosis.-Cbronic circumscribed glossitis may be mistaken 
for cancer. Cancer develops rapidly, ancl chronic circumscribed glossit.is al
most imperceptibly. Cancer tends to speedy ulceration, and hcmonhage js 

frequent, while glossitis passes 011 to indum,tion and there is no hemorrhage. 
Fetorof the breath is present early in cancer, while it is sligl1t or altogctlier 
absent in glossitis. In cancer the pain is sharp and la.ncinatinµ-, running 
along the branches of the filtl1 nerve, while there is only a dull pain in 
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glossitis. In cancer the adjacent lymphatic~ nrc early invoked, iu gl0d~iti1 
they are uniaYolved. In cancer, emaciation nnd cachexia are marked i 
these are absent in glossitis. A microscopical cx::uninntion of a portion of 
the diseased tissue will establish the diagnosis. 

Prognosis.-In acute glossilis, the prognosis is uncertain, for snffocaUon 
may occur unexpectedly; generally it suUi:iidcs in from three to seven da)s. 
or the modes of termination, that of thickcuing and induration is the mo~t 
common, and is rarely entirely rcco\'Cred from. 

Treatment.-In acute glossitis, ice sboul<l be freely applied to th(' tongue 
and a mild cathartic administered. If the patient is not able to bwallow 
castor oil, a. turpeutine C'DC'ma may be given . If the sw('lling intcrfor('S with 
respir;tlion, free aml <lc<-'p incisions on the upper surface must be at 0 1wc 

made, and i[ abscesses rorm they should be promptly opened and waf-lhl'<I 
out with some disintcctant fluid. The ulcemtions occurring in glosiiilis 
should be treated in the same way as t hose ol' ulcerative stomatitis. In the 
chronic form, if possible, remove the ca.use. Jn superficial glos1'ilis, the 
local application of carbolic acid will be found the best remedy. If 1mlfo. 
cation becomes imminent in either variety, tracheotomy should be per
formed. 

CANCER OF TITE TOX(}UE. 

The most common variety of cancer of the tongue is epithelioma. 
Morbid Anatomy.-At some point that has been subjected to constant 

irritation, or in some ulccratiYe cleft in the tongue, there appears a small 
unhealthy ulcer or a. small deeply seated nodule. When appearing on 1m 
otherwise healthy tongue, its locality is usually on its edge. In whatever 
way it ma.y begin, an ulcer quickly forms, circular in sh::ipc with ragged 
ernrtcd edges, and a wide iudurated base. The surface of the tumor ]1as a 
dirty white or grayish-red appearance, is papilla.led :ind friable, and com
monly of a firm consistency. As the disease advanccR, it mn.y ill\'olrc the 
whole tongue, which is then larger than normal, unevenly lobulatc<l, and 
covered with small ulcerations. The mucous membrane on the floor and 
sides of the mouth may be secondarily invaded. As the deeper ti~:'ues are 
encroached upon, hemorrhages occur. 'l'he sub-maxillary and sub-lingtrnl 
glands early take part in the cancerous development, and the oral cavity 
may be filled with thr cancerous mass. On scraprng the surface of an epi· 
lhclial cancer, a grayish granular mass is found beneath, a portion of which 
under ll10 microscope will show the clrnracteristics of an epithelioma. 

Etiology.-Cancer of the tongue is met with most frequently in middle 
life, between the ages of thirty-five and sixty, and occurs in men more often 
than in women. Hs chief exciting cause is some local irritation, as from t\ 

projecting or carious tooth. It may develop in i:;yphilitic 6stiurCs. Oc· 
casionally it appears on a tongue whoSe mucous mc1~brane has, for a Ion~ 
lime, been thickened and induratcd . Usually there is an hereditary pre
disposition to cancerous development. It may dcrelop without any discov· 
era.hie cause. 

Symptoms.-In mosl cnses, from the onset tllere 1s a sharp pain at the seal 
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of the disease. This pain is ;;1ggmYatec1 by any movement of the tongue, 
and generally runs along tho brauche~ o[ the firth nerve. Salivation is pro
fuse, and swelling of the lymph.~tics in the neighborhood is present early. 
llC'morrhagcs not infrequently occur, which increase lhc anmmia that i{L
tl'nds the cancerous cachcxia. The disease rnns a rcry rapid course, the 
j)<lin becomes agonizing, and a fatal termination may at any time occur from 
hcmorJ hage from the lingual artery, 01· suffocatiou may result from me
chanical interference with respiration. 

Differential Diagnosis.-This disease may be mistaken for syphilitic ul1·er-
A syphilitic ulcer is long and ornl or irregular in shape, while can

cer circular. A syphilitic ulcer is Uevelopecl slowly and with little or 
no localized pain, but cancer spreads rapidly aml is accornpanied by se,·crc 
pam. 'rhc constitutional sy mptoms of syphil is arc usually well marked, 
ancl the ulcer improYCS under anti-syphilitic treatmen t, whi le the m•idenccs 
of t')"philis are absent in cancer. A microscopical examination of a small 
portion o[ tho ulcerating surface rcmorcs all doubt in cfo1gnosis. 

Prognosis. -The disease adrnnccs rapidly; its average duration is about 
fourteen months. I hnve known cases to last two years. Death results 
from the canc(lr, marasmus, rxhaustion from hemol'l'hagc, or from starva
tion, as the intense pain in eating causes the patient to refuse food. rr110 
constant and long-continued pain hastens the fatal termination. If, after 
rcmor:il, it docs not reappear, death may result from cancerous develop
ments in other parts of the body. 

Treatment.-The relief of pain and the maintenance of the vital powers 
arc the principal indications. The hypodermic nsc of morphia is the best 
mcaus of relieving pain. Antiseptic gargles are grateful, and counteract 
the offensirc odor of the breath :md the unplcasnnt taste. The checking 
or hemorrhage, rcmornl of the growth, remo,·al of the tongue, ligation of 
the lingual artery and cliYision o( the gustatory nen·c, be1ong to the su rgical 
rather than to the medical treatment of the aficctio11. 

DISR\SES OF THE PBAlff;\'X. 

I. lf.1/pf'r/rnphy ~( tlu1 J>/wry11gerll '!'unsil. 
11. '1!fla11wutlifl1/ 1!(/he Faur'irtl 'l'u:tsil. 

a .. fr11lf' 'Tu1udlli/i."". 

c. ClitfJJlic Tousitlitus. 
111. /l/l(IJ'!fll.tJilis. 

a. l'atarr/l(tl, ·whi,./1 i~ cilhrr acnfr (Ir d1ro1tit. 
b .. lfr111brwwus, C'roupous, rJrlJijJ/1tl1erilic. 

Ir. Ndr111ihru·!111yral .lb.-;ce,~8 . 

llYPERTROPllY OF THE PllARY:l'GE.U. TOKSIL 

(Adenoids.) 

Hypertrophy of the: uoruwl lymphoid tissue at the rault of the 11aso
phary11..\. 
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Morbid Anatomy.-'l'hc g1·owth is essentially a hyperplasia of tho lymphoid 
tissue found in the uaso-pharynx. In yonng children the mass is Jobulatcd, 
of a soft consistence, and girns to the finger passed behind tho velum the 
impression of a bunch of worms. "'hen abundant they are found not only 
at the vault or the pharynx, but extend down along the posterior pharyngeal 
wall, so that they may project below tho arch of the soft palate. They are 
more frequently found invading Rosenmiiller's fossm, where their pressure 
against the Eustachian orifices and the inflammation set up in them 
account for the deafness and middle-ear inflammations so frequent in thi:; 
disease. llistologically, they are composed of islands o! lymphoid tiS3ue 
surrounded by or enclosed iu a littlo areolar tissue. 'l1heir surface and a18o 
the sulci or grooves cl ividiug them into lobules are covered by ciliated epithe
lium, except at those portions where from friction tho cil ia are rubbed off. 
'rbo lymphoid tissue is situated not merely beneath the mucous membrauc 
of the pharynx, but al.so deep down in the substance of the pre-verlcbr:.i! 
fascia. This accounts for the iuability to completely eradicate them and 
for their reappearance in some cases after remo,1al. They usually undergo 
more or Jess complete atrophy shortly after puberty; i u those cascl:l where 
they clo not, they become of a firmer consistence, ow ing to the increase in 
the t1n1ount of connecti,·e tissue. 

Etiology.-Ago is one of the most important causative factors in this dis
ease. 1t is occasionally congenital, but it usually makes its appearance 
between the third and fifteenth )'ear of 1ife; it occurs as early as eight 
months, and it is rare to find a case beginniug after the twenty.fifth year. 
Adults who for the first time consult a phssician for this trouble will, 011 

careful inquiry into the history, be found to have been suffering from this 
d isease since childhood. It is undoubtedly hereditary, and in Yery many 
hereditary cases one fin.Js a tuiJercular or syphilitic family history. It iti 
said to bo mortl common in boys than iu girls. While no class is exempt 
from the disease, it is more common in those who li,·e in unsanitary sur· 
roundings, es1Jccinlly in damp dwellings. It frequently follows the ex
anthemata, especially measles, scarlet fever, and whoopiug cough. It is 
associated with nasal obstructions frequently; children with cldt 
podate almost invariably have more or enlargement of the pharyngeal 
tonsil. It is intimately associated chronically enlarged tonsils, and 
there are few cases of the latter disease which arc not complicated with 
adenoids. 

S_ymptoms.-'rho sym1)toms of adenoids are very characteristic. 'I'he 
patient is :tll inveterate mouth breather, snores at uight, is restless, and has 
bad dreams in the eal'iy part of the night, but beoom ing exhausted falls inlo 
a dee~1, heavy se~1i-nsphj'xiatcd :-; Jeep tho latter part of the night. In the 
mornmg the child awakens tired, with perhaps a headache, the mouth 
dry and parched; thesu children are usually dull, stupid, and bare a 
peculiar expressionless countenance, the nose broad, tho lips thick and 
everted, and the mouth constantly open. At schoo1 they are usually les.~ 
easy to learn than the average child, partly from the insufficient rest their 
sleep affor_ch t1~em at an age when they need such rest greatly, and partly 
from the 1mpamnent of hearing, so often associated with adenoids. Yer~· 
frequently neither they nor tlrnir parents or teachers are aware of the impaired 
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hearing until they are examined by a physician, and this fa culty is found 
(liminishe<l balf, or more than half. '!1110 voice ln1s a marked 11asal twang, 
:111d they are unable to soun~l the letters m or n, these letters being replaced 
by b or d. 'l'hcy arc particularly subject to aLtacks of acute rhinitis and 
bryngitis, ;llld from tho obstructions to nasal respiration cannot properly 
use a hanJkerchief; as a result, a thick tenacious yellowish-white discharge 
comes from the anterior nares. rl'his irritates the skin at the nostril so that 
it is frequently the Site of rm eczema. A similar muco-purulent discharge 
c:rn be seen to be pressed from the posterior nares when the throat is ex
amined, a tongue depressor being used to get a view of the posterior vharyn
gral wall. This in a child is almost pathognomonicof adenoids. Epistaxis 
is of frequent occurrence. A cough of a peculiar hacking or barking 
character iudepeuclentof any laryngitis or pulmonary disease is very common. 
Various neuroses are ascribed to the disease, such ns incontinence of urine, 
laryngismus striclulous, and chorea. Many cases are recorded whore these 
conditions have been cured on the remornl of the hypertrophies; rickets 
and ''arious chest deformities are also ascribed to ::idenoids. 

On account of the small distance existing in children between the soft 
palate and the posterior pharyngeal wall, it is rare that one c~n see a hyper
trophied pharyngeal tonsil in a child under firn yea.rs of age. Evcu in 
older children it is often difficult to inspect the naso-pharynx. One must, 
therefore, learn to rnly on the finger as a means of d iagnosis. rl'he forn
finger protected by a bandage or shield to prevent its being bitten by the 
chi!J 1 should be passed to the back of the throat, where one should feel for 
the tonsil. Ilaving felt the toDsil, and keeping the finger well ngainst the 
posterior wall and laterally turning the finger upward, it will be found to 
pass behintl the posterior pillar of the fm1ces an<l into the naso-pharJnX 
without auy difliculty. If the finger is kept in the median lino while 
attempting to reach tlie naso-pharynx, it will impinge upon tho uvula aud 
soft pnlate am] press these against tho pharyngeal wall, thereby shut
ting of! the mouth from the naso-phnrynx, and it will be almost impos
sible to make the examination. The feeling of a soft, spongy, slippery 
11rni::s more or less completely filling the uaso-phm·ynx renders tho diagnosis 
sure. 

Differential Diagnosis.-Therc is hardly any disease of childliood that 
mistakeu Ior adeuoids. Post-1rnsnl polypi aml fibroids occupying 
positiou arc in children extremely rare. 8arcorna may occur, but 

the larger size, r:i.pidity of growth, its greater vasclllarity 1 aud tlw involve
ment of neighboring fossm are suflicicnt for a diagnosis . 

Prognosis.-ln more thau lialf the cases, child ren suffering from adenoids 
will Uc relicred of tliosesj'lllptoms when atrophy at puberty takes place; but 
in the mean time, such inroads npon the health, hearing, voi ce, and mental 
faculties may have taken place that these cannot he overcome in after-life. 
It is advisable, therefore, in nll cases to ham the lymphoid tissue rcmo,·ed 
as soon as it is manifest by the foregoing symptoms. In a certain propor
lion of cases wheu they are rcmorncl they may return, especially iu those 
cases wl10rc the removal lias not been complete, and in those children who 
hav~ a natural tend011CJ' to cn]argcmeut o! the lymphoid tissues in other 
portions of the body. 
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Treatment.-In slight cases where the obstmction to respiration is not 
co111plctc and where the other symptoms are slight in <lcgrcc, the admin
istratio11 of syrup of the iodic~e of lron in large dosei:; and of cod-liver oil 
\\ill oflentimcs suflice to title the patieut ornr till tlw ti111c of pub('rty. 
Hut in severe cases, these drngs wrn be found to be of little scnicc, and the 
only treatment that is to be consillercd is operatire. The m1rnbcr of instru
ments clevisctl for this irnrposc is very great, and of these that which it ii; 
safest for the general practitioner to use is Gottstein's curettc. '1'1 1e 
patient should be etherized or cldorofor111ed with the head low 1 the curettc 
p:,sscd behind the soft palate, nnd the whole naso-pharynx thoroughly 
curcttcfl, especial oare being take11 to exarniue Hosenmliller's iosl::'a:: and to 
remove from them any of the lymphoid tissue that may be found there. 
The irntient should be kept in the liousc, profernbly in be<l, for two or 
three days subsequent to tho operatio11, and at the end of that tillle, the 
na:--o-pharynx carufullj1 wnshed out with some alkaline cleansing solution1 

as J)obell's or Seilel''s. 1n older children who have been s11ffering from 
this disease for a long time, tbc mouth breathing may be found to pcrsibt 
and the voice ham the same nasal twang that it hml before; both of there 
arc the result of liabit, tlic former mny be overcome by tying up the chin 
at night :md placing a handkerchief or other pad across tlrn mouth so thot 
the child will be forced to breathe t.hrongh tho nose. As regards tl1e 
''oice, that will need careful and systematic training on the part of tlic 
pareuts and tenchcrs with whom the child comes in contact, in order to 
overcome the disagreeable twang. 

ACUTE TONSILLITIS 

(Lacunftl' TonsiUiti!i, Follic11l1tr 1'o11tiillilis, an<l Amygdalitis.) 

An acute 11on-suppmativc inflammation of the pareuchyma of the tonsil. 
Morbid Anatomy.-rl1he tousil is swolleu, the surface rcUtlened and dotted 

o,·er with yellowish-white specks the size of a piu's hea<l or larger, these Jll'O· 

ject from the mouths of the Jacnnre; they may nm together and form a 11w111-

\Jra11e which can usually be readily rernovccl. The surface of the softpalnte 
is reddened Out slightly swollen, the uvula elongate<] and oftentimes u·clc· 
rnatous, curvc<l upon itself laterally and touching one or the other of tl1c 
enlarged tonsils. l\licroseopically, we fiud an increase in the lymphoi1l 
cells of the tousil, aud the cells exhibiting karyokinetic figures. 

Tlwre is very little increase in the counecl.ivc tissue, unless the tousil is 
already tho scat of a chronic inflammation . 'l1hc oxudatiou J'illiug up the 
crjpts consists o[ broken-<lown epitht!lial cells, which have undergone fatty 
and glandular <legeneration, and masses o[ mi.:.:rococcL The fotter comi~t 
principally of streptococci, occasionally of staphylococci, and in about 
twenty per cent. of the cases so-called pseudo-diphtheritic bacilli. The 
exact relation that thefl.e germs ham to the production of the Uisease l1a~ 
not \'Ct been determined. 

senclzin.k has mncle some Yel'_\' interesting experiments in those C3SC'S where 
the pi::endo-diphtheritic b;1cilli ha.ve been f01111d. Ile inoculated guinea· 
pigs not ouly with the mass from the crypts, bnt also with pme cultures of 
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the pseudo-dipbtheritic bacilli, and in no instance did be get any reaction 
following such injections. 

Etiology.-'l1he di,sease occurs most frequtmtly between the ages of ten 
and thirty. There is a hereditary predisposition to it in many cases. Ex
posure to wet and cold, especially getting the feet wet, is an exciting cause, 
but ustrnlly careful inquiry will find that a predisposing cause is a run
down condition of the system. It not infrequently occurs epidemically, 
and it is more common in this country in the spring and fall months. 

'l'he relation of tonsi llitis to rheumatism is a much discussed question. 
Clinically, it is very frequent to find a rheumatic history, and not uncom
mon to find a case of rheumatism preceded by au attack of acute tonsillitis. 
'fhe disease is more common in those who 1ive in insanitary surroundings. 
The disease is sometimes infectious, and when it is so, both tonsils are 
usually equally involved. .As an eYidence of its infective character, ono 
sees it occasionally in persons who arc tending cases of scarlet fever and 
measles, and also following operations performed upon the nose or mouth. 
Most writers believe that the disease may at times be contagious, for it is 
not infrequent to find in a family of children one after another aftlicted 
with this disease. One attack predisposes to another, and it is rare for a 
person to have one attack without having another. Patients with chroni-
cally enlarged tonsils are also especially prone to the disease. . 

Symptoms.-The disease is frequently ushered in by a rigor or a chi ll, the 
temperature rapidly rising to 103° to 105°, and the pulse is accelerated. 
There are headache, pain in the back and limbs, a pricking sensation in the 
throat; the enlarged tonsil, acting as a sort of irritation, causes a constant 
desire to swallow, but on account of the great pain there is a tendency to 
restrain this act as much as possible. During the act of swallowing pain 
frequent!)' radiates to the ear. The lymphatic glands at the angle of the 
jaw are more or less enlarged. The tongue is coated , the breath very 
offensive, and speech thick. 'l'he bowels are usually constipated ; the urine 
scanty and bigh·colored and may contain a trace of albumin. On exami· 
nation of the throat, the ap}Jearances describe<l in tLe pathology will be 
seen. "l1he disease lasts from three to six days usually, but may be pro
longed as long as two weeks-the gland usually remaining slightly enlarged 
for a somewhat longer period. 

Differential Diagnosis.-About the only disease which can be mistaken 
for this would be diphtheria. For the differential diagnosis between ton· 
sillitis aud diphtheria, see" Diphtheria." 

Prognosis.-Tbe prognosis in acute tonsillitis is invariably good. The 
<lisease, if occurring frequently, m~lY leave a chronically enlarged tonsil, 
and one must invariably bear in mind the possibility of the attack being 
followed by rheumatism. 

Treatment.-!! at t110 first symptom of tbe disease a few doses of tinc
ture of aconite be given, it may cat short the disease, but one does not usu
ally see a case sufficiently early to make tho employment of this remedy 
effective. Where a history of rheumatism is found, either in the pationt 
or in his family, an anti·rheumatic treatment will in most cases be found 
to give relief quickest. Salo! given in <loses of ten or fifteen grnins, admin
istered ~6 milk or a mucilaginous drink C\'Cry two hours until the ears 
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begin to ring, is usuaJly most eflicacious. Some prefer s:llicylato of soda, 
others guaiacum. The latter is usually uot well borne by the stomach , but 
those who can take the drug highly praise its actjou. 'l1hc achiug und 
the pains are best controlled by phenacetin. On account of tho constipa
tion present in this disease, it is well to admiuister at the beginning au1I 
nt regular intervals throughout the disease doses of calomcl or blue mass. 
Tinctura ferri cbloridi, in fire to twenty minim closes well diluted with 
water, often acts well :JS an astringent. CaTgles are not usually very serr ice
able in this disease. rrhe act of gargling is extremely painful, and the fluid 
only reaches a small portion of the surface of the tonsil and docs not usuallJ 
benefit the patient very much. Painting of the tonsils with nitrate of sil· 
ver, wl..iile it may be of service in some cases, has in many cases seemed to 
me to cause the acute tonsillitis to change inLo or to be complicated by 11 

peritonsi\lar abscess. 
'l1lrn diet sbonlcl be fluid and nutritions; milk will generally be found to 

be most acceptable. Should the tonsils be very large so as to prc,·ent res
piration, they should be excised, but the excision of an inflamed tonsil is 
not to be advocated under any other circumstances. 

PERITONSILLAR ABSCESS. 

(Quinsy.) 

An inflammation of the connective tissue external to the tonsil. 
MorbidAnatomy.-'11here isasup1rnrative inflammation in the loose areolar 

tissue surronncliug the tons il. On account of the dense tissue at the lower 
anterior portion of the tonsil, the pus seldom burrows down aloug the side 
of the pharynx, but rather extends 11 pward between the pillars of the faucesj 
it may burrow down along the posterior pillar of the fauces. 

Etiology. -All the causes of acute tonsillitis may be causes of periton
sil lar abscess; but usually where it is infections, there will tio found to he 
a more severe degree of infection . A person who has once had a periton· 
sillar abscess will seldom have merely an acute tonsillitis follow, but it will 
almost always be another attack of peritonsilhll' abscess. It not infre
quently results from a second infection, or an exposure to cold or wet on 
the part of the patient, not yet fully recovered from au attack of acute 
tonsillitis. 

Symptoms.-The Sj'mptoms of this disease are the same as those of 
acute tonsillitis, but of a more severe character. Rigors or chills are apt to 
recur while the pus is forming. The inability to swa llow food is more 
marked, so that the patient will frequently abstaiu from taking any nour
ishment by mouth for three or four days, and even longer. 'l'hc pain in 
the ear on the affecteLl side is more constant and more severe than it is in 
acute tousillitis . In a.tternpti11g to examine the thront, it is found that the 
patient is unable to open the mouth sufficiently to allow of a very thorough 
exam inat ion . We may see on one side of the throat a large bright-red 
mass sparse}~ covered with mucus, with a bulging forward of the soft pal
ate on that side. If t.he abscess is about to open, there will be found at 
such part of the soft palate an exfra prominence, with n deeper reel or hlui~h ... ,. '" "' """"· '""'"' ··~ ""'" ... ··~· •••.•. , ......... j 
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in the posterior pillnr of the fauces, the finger alone will detect the swclliug 
and fluctuation. It is easy to be mistake11 in the seusc or Jluctuation given 
to the finger, for the tissue is so loose th:lt an cxtenshc lC'dcma will orten
timt:s gi\'C one the sensatiou oi fincluation. 

Differential Diagnosis.-'l'his disease is not likely to be mistakeu fol' any 
other tliseasc, unless it may be rctroph:uyngeal ;1bsccss. Exan1in~1tion of 
the ph:irJilX with the finger ought to difTcrcmt.iato between these two. 

Prognosis.-Tlie prognosis in this disease is somewhat more gram thau 
that of ih.'Utc tousillitis, both on nccount of tho greater interference with 
dcglutiLion nod respiration, nnd on account of tbe danger o[ the sudden 
rupture of the abscess with lhc 1mtient in the reclining position arnl the en
trance of the pus into the larynx. A cornpliculion to be greatly feared is 
o•dematous laryngitis. 

Treatment.-ln addition to the treatment advised in acute laryn
gitis, wo should, as soon as we decide th::it the case is one of pcritonsillar 
ab:;cess, make a free incisiou into the abscesti at its most prominent poinl 
:1nd ernctuate the 1ms. 8hould the pus not as )'Ct have formed, the inci
sion will reliC\'e the tension, reduce the swelling, and form a channel through 
which the pus when formed can find its way to the surface more quickly 
than if Jeft to itself to btllTOW out. rro make ftll incision, wind a bistoury 
with cotton or gauze, so that only a cutting edge one-half inch from the 
point is left free. Plunge it straight antero-postcriorly 0110-quarter of an 
inch from the free margin of the soft palate, cutting vertically or slightly 
toward the median line, bnt uever externally. 

CHRONIC TONSILLITIS. 

(llypertropl1y of tlte Tonsil.} 

Morbid Anatomy.-'11here is an increase in all the tissues of the tonsil, 
but more especially iu inrrcase i11 the number of lymphoid cells. lo youug 
children and iu tonsils of a soft consistence, the connective t issue is still in 
a t.levelop1mmtal stage and not so firm as in older people, or bypertrophy 
of long standing. r11be crypts are deepened nucl widened, while their 
mouths are readily visible as large depressions in the surface of the tonsil. 
'l'hese depressions are frequently filled with a yellowish-white secretiou of 
a peculiar aud foul-srnelling odor. 

Etiology.-Cbronic to11sillitis often follows repeated attacks of the acute, 
but iu cliil<lren there ma_y be no history of an acute attaek. 1t is rnost 
common between the ages of three an<l !i\'e. It may be hereditary, and is 
more freqncnt in families ba\'ing a tubercular, rheumatic, or syphilitic 
history. It frequently follows diphtheria, measles, and scarlet fever. It is 
often associated with hypertrophy of the pharj'ngeal tonsil, and like the 
latter there is a tendency to atrophy after the fifteenth year. 

Symptoms.-The patient is frequently subjected to attacks of acute ton
sillitis; mouth breathing, snoring at night, the sleep restless aud unrefresh
ing, difficulty in respiration, and on account of these and the poorly oxyge
nated blood, the general health of the patient is o!ten marke<lly impaired. 
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It is often diOicult for these patients to swallow, and there is a fcl·lin~ :is 
of a lump in the throat. 'J'hL• mice i::> thick and rnulllcd, sou1uli11g a:; if 
the niouLh were half fillud \\ ith :mute :rnb:;tancc. The breath is fdicl, and 
lhe inspiration of air, whi<.:h must Lu e;o11ta111i11ab·d hy chc decornpu:oii1g sub
stances coming from thc)'.:c crypt~, ml1:sl alfcd the general health . 

The llyspn<l'J i1roduccd \Jy the enlarged ti11n~ils, 1•trnsi11g the l'\t1ao11li
nary musrlcs of rc>;.pirntion to act, is a frc'lucnt l':rnsc of J1igl'o11-l1rl•a-.Lt1J
nc:-:~ in these children. The cenil:al lymph.1ti1~ gfornls are mmall.Y t:lil:u~td 
()n examination, the appearances 1l<'scri bc1l i11 the patholo_gy arc olH1·1' 1 ii 
Tho ton::dls nrny he enlarged to such an cxknl a:-; tu meet in the rn dia:i 
linr. 

Differential Diagnosis.-'l'hc only disrasc likely to be 111istakc11 for 
trophied Lun::.il is a rnaligll:inl di,.:(>;1!'<', and this in C'hildren is rnrc. 
11a11t growths of tlie to11~ih1 lil'gin on fJllC i:;id(•, grnw rapidly, am 
Iul, hright.rcd in color, :rnd in do11htfol C'<l;'l'S l'\ami1uitio11 off\ 
the l'X<'i ... ed growth will he sulliuicnt to (lctermino hel\n·en beuign am! ma· 
li~11a11t (•11l:irgc111e11t of th(• tum•il. 

Prognosis.-.\s in adrnui,ls, lhc enlarged tonsils 111ay atrophy, ~l't tlw 
damage J!l'01l11cc<l lwf11rc thC'y (lo ~o is ~o gri::1t :11111 the operation of tluir 
romornl so simple that it is not achi,.;ahlc to (•xposc the patient to all tlw 
danger!'! of retaiui11g cnlargc(l tonsil::;. l"ndouLtctlly there i::; grnvo liaUilit.1 
in llwse patient::;, O\\ing tu tile excdlent clia11nt.:l that an enlarged to11~i! 
afford!'! for the introdudion of ~prms, to cmitr:wt the infectious <li;;ea.~u: 1 :1~ 
diphtlic•ria, mca:-olcs, aud ~l'arld fe,·cf·. Jf rernorcil, the tonsils mny r<'tnrn. 
One frrquently hears the motlwr 1:1:;.iy that one child had hi;; tousils H'lllfiH•d, 
and the s:mptoms were not relien:tl. 111 stwh c·ases, orcrlooked adcuoi1l1i 
were still re:-opon~iLJc for the ti}"lll)ltoms. 

Treatment.-fn slight c11largcml'llts of ret•c11t i:;t:uuliug al:ilringc•nL l'pra_rs 
and ga1·glei:; and tlic internal acl111i11i:.:trntion of H\"I'. f1•ni iotli a1ul 1.:ml·lin•r 
oi l lllll} be suflicicnt to <·ounlurnrt the hspcrtrnpl;y. Hut in long·starnli11g 
C:HCS excision i::; the only ln:atmcnt to Le ('Oll"idcrl'd. rrhis is Ul· .... t du11c 

Ly rnt'llll:'i of a )Jathicu tonsilloto111e, the patitmt haring fir:-ot IJl'cn a1w·~tla · 
tir,<:d, unll·:.:s he is of s11<'h age as to be :1hll~ to !:\tarn I the pain of h:n in~ the 
scro111l om• remme<I. 'l'IH' ht·11iorrhage that follows the operation is usuall) 
slight where this instru111(•11t is u~cd. 

CATARJtuAL PJTA.RYNGI'l'LS. 

'J'his is an inflammation of the mncouc;; mcmlmrne of !he to11~il~, urnla, 
sofl palate and pharynx. ]t may be acute or <.:hro111c:, and may altt'ct all or 
only portions or the pharynx. 

Morbid Anatomy.-Thc morhicl change).; in the mucou:-. memhmne are thC' 
same a~ in catarrhal laryngitis and stom11titis. The untla is enlitrgt·d, and 
the calibre of the pharynx is le:;;:.:rned. In chronic (•:ttarrhal pl1ar)ngitill' 
the mucous membrnne is rithcr g-enerally thieke1w<l an1l in<luralcfl, or th<' 
thickening occurs in irn.'gtthtr pate-he~. The nrnht iH rcla.xrd, and the af· 
fcelcd pnrls arc COYCrNl with a. yj~<'ill m11r11f.:. of a slighfly offl'nsin: odor. 
'I'he lymphatics arc enlarged, e~pc·cially al the bac:k 11art of the pharynx, 
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and smnll round nodules (often aggregatc11 into mas:ics of considerable size) 
prcRent the a11pcarancc en lied "follicular pharyngitis." ThC' cscttpc of secre
tions from the glands hcing pren~ntcd. the lnttC'r dilnte n.nd form cysts 
who~e contents undcrg-o checRy dcgcncrntion, or, a[ter forming vcRiclcs, ul
cerate. The chersy mas:-<cs in the c\',:,ts m1w1 aftC'r a time. become cn.lc:i
reouR, or nnderg-o ~pumlent ch:rngc: Folli~nlar phnrrngitis may C'Xtend 
upw:ml and invoh·e the posterior n:ll'eEi, or downward and iiwoh-c the lar)11x. 

Etiology.-T he acute form occurs most frequently in children and in 
young adult:!. There seem~ to be a prc<lisposition in some persons to this 
affection. One attack prc<l1~poscs to others. The cau~cs which predispose 
to quinsy in<lucc a.Cute phuryngilis. Chronic follicular phar.rngilis may be 
producccl hy prolonge<l use of the voice in public speaking or singing, or 
liy the cxce:::sin:- use 0£ tobncco or of spirituom; liquors. \Yeak, scrofulous 
pcr::;ons, nnd those with chronic thoracic disease arc frequent ly affected with 
it. Its chief cause is repeated acute altucks. 

Symptoms.-Slight fcrnr m:iy usher iu an atlack of acute pharyngilis, or 
precede the development of its local symptoms. The lhroa.t first becomes 
dry and redder than normal, an<l mornment of the parts produces pain iu 
the direction oI the Eustachian tube~, so that swallowing and speaking be
come painful. 'l1he elongated uvula 111ny induce violent fits of' coughing. 
The loral symptoms are very scrcre; there will be more or less regurgita
tion o( foo<l through the nose. II' particies o[ food do not rendily pass into 
the oo~oplrngus !;hey may enter the larynx and cause se\·cre fits of coughi ng. 

, In these severe cases there is a na:.;al twang to the voice, and any moV"ement; 
of tl1c throat, tongue. or mouth is carefully avoided on account of the pain 
it p1·oduccs. If the inAammution inYadcs Lhe Eustauhiau Lube, deafness 
may l'C:5ult, and not infrequently the lympanum is perforated by tho pus 
which collects in tho middle car. The extension is more often forward. so 
thnt the mucous membrane of the ton~ue nnd mouth presents the same 
condition as that of the pharynx. Thc:::o symptoms mny gradually subside, 
after a few clays, aml the Yi~cid secretion dhmppear from the tonguC', 
mouth and pharynx. If it becomes chronic, the voice becomes hoarse, 
an<l thc.:re is a stridulous cough accompanied by a thick, tongh mucous 
expectoration, often containing small firm, yellow masses. There is 
rou~tant irritation of the throa.t, which is rnriously described as dry, tick
ling or tingling, and the secretjon may be so much diminished that; slight; 
hemorrhage may occur from the membrane when pressed upon. All these 
symptoms arc most marked in the morning. The symp~oms in a long 
standing case may lead to a.nxiety on account of the supposed existence of 
pulmonary phthisi~. ~rhese arc all aggrarn.tec.l by" c:ttching cold," atmos· 
pheric changes, and the prolonged use of the voice. 

Differential Diagnosis.-Fo11icnlar ph'.lryngitis may Uc mistaken for pul
monary disease, and the erirly stage of mild chronic catarrh often excites 
suspicion of syphilis. In the former case an explorntion of the chest and 
an examination of the throat wm at once decide, while the pref::encc or ab
sence of lhe constitutional signs of syphilitic iniccl;ion will establish the 
diiw;nosis in the la.I ter instance. 
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Prognosis.-Acute catarrbal pharyngitis is a very mild disease, suhsi(ling 
completely in most cases within one week from its onset, while chronic plrn.r· 
ingHis is the most persistent of all cata.i.;..l'hal affections. 

Treatment.-In acute plrnryngitis, ice-cold carbonated water affords the 
greatest relief during the first twenty four hours. The throat and mouth 
should be freqnenlly sprayed with a solution o.f alum, tannin, or sulphate 
of zinc, and at the same time the wet pack should be applied to the throa! 
either hot or cold, but they should not be alternated. In chronic pharyn
gitis, the first thing to be done is to remove the cause and live an out;.. 
door 1ife. Spraying the pttrts two or three times a day with the astringent 
just named, or a mild solution of nitrate of silver, will generally afford 
temporary relief. In some cases capsicu m or guiacum be advan· 
tageously combined with the astringents, an <l. in obstinate the local 
use of iodine Ol' a twenty per cent. solution of carbol ic ncid may be resorlcd 
to. In ch ronic (follicular) pharyngitis a nutritious diet is especially im. 
portant. German physicians recommend very highly the use of mineral 
waters, but alkal ine gargles arc as effective as a residence at some "spring." 

ME:\rBRANOUS PilARYl\'GITIS. 

Under this head are included both croupous and dipbtheritic iufl.amma.-. 
tions of the pharynx. Croupous inflammation may be primary, but diph· 
theritic inflammation is always secondary . This form of pharyngitis is 
considered in the history of membranous laryngitis and diphtheria. 

RETRO-PJJARYNGEAJ, ABSCESS. 

Suppuration behind the pharynx, in the areolar tissue between it and 
the vertebrre, is known as retro-pharyngeal abscess. 

Morbid Anatomy.-This is a cellulitis, and its morbid anatomy is the 
!mme as that or ccllulitis terminat ing iu an abscess elsewhere. It belongs 
properly to the province of surgery. 

Etiology.-Rctro-pharyngcal abscess occurs more frequently in children 
than in adults. It is developed during the progress o[ caries of the cervical 
vertebrre. It is rarely if ever due to the extension of inflammation Irom 
the pharynx. A strumousdiathesis predisposes to it. Sometimes it appears 
late in pyremia, septicremia, t)·phoid, typhus, scarlet fever and measles. 
Now and then it occurs without any 'Jbvious cause. 

Symptoms.-The first symptom is dysphagia. WiLh this there is stiffness 
of the neck, slight difficulty in articulatio n, and a change in the tone of 
voice, wh icl1 becomes nasal in character. On exam ining the pharynx its 
calibre will be found diminishrd by a bulging from behind and perhaps a. 
little to one side; thcpharyngeaJ mucous membrane is redder than normal, 
and there may be a slight swelling about the angle of the jaw. The head 
is thrown backwa,rd, and any attempt at flexion causes dyspncea; the jaws 
seem to be partially locked. 'l'here is regurgitation of food through the 
nose. In young chikhen there may be snuffling, choking, coughing and 
great dyspncea, with a certain hoarse tone to the voice. The mouth is 
filled with a mucous scc1·ction. 
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As the abscess increases in size the tumor may be seen nearly filling 
the space behind the soft palate. This swelling is soft, elastic and 
fluctuating, sometimes rupturing when pressed upon, and discharging 
an of!ensirn pus. If it opens spontaneously the pus is "Vomited, swal
lowed, discharged through the nose, or is inspired into the tracliea and 
may cnuse suffocation. Again, the abscess fi11ing the pharynx may press 
on the rnna glottidis and epiglottis and cause oodcma glotticlis. In raru 
instances the pus makes its way around to the opposite wall of tne 
pharynx, and then breaks into the cesophagus or trachea, or burrows into 
the pleural cavity or even the pericardium. It may burrow between the 
trachea.I muscles and appear at the anterior part of the neck. 

Differential Diagnosis.-When fully developed, a carefd examination of 
the pharynx will detect at once the existence of a retro-pharyngeal abscess. 

Prognosis.-The prognosis is bad whenever caries of the spine has caused 
the abscess. The complica.tious which may en.use death are redema glot
tidis, pleurisy, vneumouia, and pericarditis. Death may result from suffo. 
cation from pressure. 

Treatment.-Open the abscess early, and nernr wait for its spontaneous 
rupture. The position of the child when the bistoury is used should 00 
such that the escape of pus through the mouth is facil.itatcd. 
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DISEASES OF TIIE CESOPIIAGUS. 

The following diseases of the cesophagus will be considered : 

I. Inflammation, either catarrltal or membrnnous, including Stricture 
of the <Esophagus; and, IL <Esophageal (,'ancer. 

<ESOPIIAG !TIS. 

CEsophngitis, or inflammatory dysphagia, is n. cab1rrhal inflammation of 

the mucous membrane of the whole or a part of the msophagus. It is an 

exceedingly rare disease. 
Morbid Anatomy.-In the acute variety the mLLCous membrane is red, 

swollen, softened and covered with a layer of mucus containing epithelium 
and pus. In the chronic variety the mucous surface is of a dull pink or 

slaty blue color. The sub-mucous tissue is thickened_, and a thick ,·iscid 

mucus or pus covers its surface. It may ca.use dilatation of the <Psopha

gus, which may affect the whole tube nniform1y or form a pouch at its lower 

portion, or it may give rise to a hemial protrusion of the mucous mcm· 

brane through the muscular coat. In all cases of rosophagea1 dilatation due 
to chronic catarrh, there is more or Jess thickening of the cesophageal walls. 

In some cases the thiCkc11ing may <liminish the calibre of the tube. Ulcer· 

ation of the mucous membrane at the scat o( the calarrh sometimes occurs. 

'rhe ulcer may be superficial, or extend through the wa11s of the lube. 

Afemlnwwus J1~ftmmnation of the cesophagus may be either croupous or 

diphthentic. Jn either case lhe morbid changes arc the same as in crouP"' 

ous or d iphtheritic inflammation of other mucous surfnccs. 

Etiology.-Acute cesophagitis has its most common cause in the irritation 

produced by acrid fluids or solids in their passage to the stomach . Irritat· 

ing drugs and corrosive poisons may excite it. Too frequent introduction 

of instruments into the stomach may cause it, and it may arise from the 

excessive use of alcohol. Extension of inflrtmmation from the parts above 

or below it often induces acute cesophagiti~. Chronic crsophagea.l catarrh 

may occur as part or a simihlr process affecting the whole alimentary tract. 

It may develop as lhe result or a. strumous or phthisical diathesis, or follow 

a.n acute attack. Membranous oosopbagitis is always secondary and results 

from, or occurs with similar processes in the respiratory or other portions 

of the<ligeslive tract. It also may appear after some or the eruptive fevers, 
cholera, pyremia and soptica:! mia. 

Symptorns.-Varying with the intensity of the inflammation, an aching 

or severe burning pain is felt at the back, between the shoulders, or deep 

behind the sternum. Even the ingestion of fluids causes dysphngia, tl1e 

pain being greatest as the fluids pass through tho upper J>Ortion of the 

<:esophagus. l\foTC or Jess febrile oxcitemcut and great depression and anxi· 

ety accompany the disease, and throughout its course the thirst is torment· 

ing. In severe cases there arc parnxysms of coughing, and perhaps slight 

dyspncea with hoarseness. Vomiting sometimes follows attempts at swat. 

]owing. All these sympto1ns gradually increase in severity. If extcnsire 
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ulceration is present, snc1c1en rupture 0£ the resophagus may occur during tlie 
act of clcglutition: In chronic cesophagiLis there is dysphagin. and pain only 
on swallowing solids. If ulcers exist, there may be vomiting of viscid mucus 
tinged with blood, accompanied by the symptoms of cesophagcal stricture. 

Stricfore of the msopliagus is accompanied by gradually increasing 
dyi:;phagia, emaciation and debility, which finally terminate in death from 
inauition. The most frequent scat of stricture of the cesophagus is at its 
card iac extremity. It may be caused by structural changes in its walJ, as 
i::i cesophagilis with or without ulceration, n.ncl cancer, or by compression 
from mediastinal and other tumors. As oosophageal strictnrcs dc·vclop 
i;lowly, for a long time the only symptom 

is slight difficulty in swallowing solids, the ~· 
patient usually referring the difficulty to a point .JJ ·. '~. 
b_ehin~l the mtmubriwn slerni. As the constric- ·.}i 
hon rncrcases there is difficulty in swallowing 
liquids. Food ::tad drink collect in the msopha-

0 
'11 

gus, an<l after a longer or shorter delay are re-
gurgitated with the saliva through the mouth and 
nose. With msophageal sl ricture there are usually 
painful eructations. Sometimes the pain is Ian· F1<~ ru. 
cinating in character, shooting from the region of _.,,, ... ,,, .·:·· .. :·:• .. .... , . ._ ...... 
the oosophagus back to the spinal cohrnrn. The 
introduction of a bougic wiil determine the seat, :I}: f;,;~:'.';,~;;:;,/~~'~/{;;~f,~;;;,1:'.'•. 
extent, and form of the stricture. 

1 b: p0;,tofth••l•ut•o·•. 
Uniform dihitation cannot be recognized dur-

ing lifo . \\'hen di latation is pnrtial, or when pouches cxisl. there may IJe 
vomiting o( undigested oITcnsi,·c food some hours after ealing. In all cases 
or alteration in the calibre or the cesophngus, the msoplrngeal bongie will 
determine the amount of narrowing and lhc locnlity of the pouches. 
Membranous inflammalions of the ro..:;oplrngus cnnnot readily be-determined 
during life. A portion of membrane may be vomited, but it cannot be 
determined whether it comes from the cesopbagus, or has been swallowed 
ond regurgitated. 

Diffurential Diagnosis.-'fhis disease may be mistaken .for ca11cet' of the 
cesophagus; the diagnostic pair.ts will be considered in the history or 
rnsophageal cancer. At the onset it may also be mistaken for hydrophobia, 
but the diagnosis is soon established by the development of the chan1ctcr· 
istic nervous phenomena of the latter disease. 

Prognosis.-Tbc immediate prognosis in acute CBSO}Jhagitis ca.used by 
chemica.ls or mechanical irritants depends more on the cbangcs which littve 
occurred around the larynx a.nd in the stomach, than upon the rosophagitis. 
The prognosis in croupous an<l diphtheritic inilamruutions o[ the msophagus 
is also determined by the conditions of tbc primary dii:;case. lu chronic 
<esophageal catarrh without stricture the prognosis is good. 

Treatment.-In acute resophagitis, i1 the inflammation bas been excited 
by foreign bodies lodged i~tbc resophagus, they must at once be remored; 

1 The trt!atmenl or strklure or the wsopbagus be.longs to surgerl·. 
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if corrosive chemicals have been swallowed, the proper at!tidotomust be ad . 
ministered. In severe cases, all movement of the parts must be prevented. 
Ice in the mouth is grateful and docs no harm. Nutrient enemata mu.y be 
given, and, if the pain is severe, hypodermics of morpbiue must be girnn 
in sufficient quantities Lo afford relief. Hot anodyne fomentations applied 
)orally arc usually of service. In chronic c:esophageal catarrh, if ulcers ex
ist, spra.y the parts with astringent fluids, such as a solution of nitrate of 
silver. Surgery directs that if starvation seems imminent a gastric fistula 
should be made. In cesophagca.1 stricture, bougies must be daily inlro
ducecl for a long time, with the hope of dilating the stricture. No treat,. 
ment is required in cesophageal dilatation. 

CANCER OF THE <ESOPHAGUS. 

The most frequent var iety of cesophagoal cancer is epitheliomn, but 
scirrhus and modulla.ry cancer are not unknown. It occupies the upper and 
middle third of the cesophagus more often than the cardiac portion; in the 
former, it is assoch~ted with pharyngeal and laryngeal cancer, and in the 
}alter wit,!1 cancer of the cardiac extremity of the stomach. 

Morbid Anatomy.-Epi theliorna begins in the mucous tissue, and pursa.cs 
the samJ course as cancer of the tongue. 'rhe ulceration may be limited 
to a. circular patch an inch in diameter, 01· may involve the whole circum
ference oI the resophagus. The growth after a time invades all the tissues 
of the cesophagus, and causes stricture of its calibre. Above the stricture 
there is either uniform dilatation or a pouch, sometimes as large as an 
omngc. If the cancerous mass involves the entire cesophageal wall, it mn,y 
pr~ss upon and destroy one or both pneurnogastrics, and lead to the devel 
opment of pneumonia or pulmonary gangrene. If the cesophagus 1s rupt
ured, openings may be made into the trachea, through the diaphragm into 
the peritoneal cavity, or into the posterior mcdiastinum. Caneer has some
times ulcerated into the aorta, pulmonary artery, and even into the right 
snbclavian artery. 

Etiology.--Two-thirds of the cases of cancer of the oosophagus occur in 
males between the ages of forty and sixty. It is generally primary; 11 
may be secondary to cancer of the mouth, pharynx, mediastinum, or 
stomach. 

Symptoms.-Thc first thing noticed in cancer of the resophagus is difficult 
deglutition ; soon well-marked dysphagia occurs. Pain is present early, 
and may be dull, burning, or lancinating in character; it is localed about 
the centre of the sternum, in the throat, or in the intcr5capular space. It 
varies greatly in kind and degree, but it is greatly aggrarated when food 
reaches thn,t portion of the resophagus which is the seat of the cancer. Ai. 
the stricture grows narrower, flatulence, regurgitation of food and vomiting, 
with steadily increasing emaciation, become prominent symptoms, and a 
well-marked cachexia is developed. Cough, dyspnrea, and hoarseness some
times result from pressure of the cancerous tu mor. As the disease advances, 
the pain becomes more constant, the cachexi::i. is better marked, and hem· 
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orrhages are frequent; the bloody flnicl ''omited often contains shreddy 
masses which contain cancer elements and show the character of the dis~ 
case. The ueigbboring lymphatic glands may also be implicated, and, by 
pressure on a main bronchus, cause feeble rcspira~ion in the lnng to which 
the bronchus is distributed. If rupture occurs, 1t is followed by a sudden 
sharp pain in the chest, fainting, and coldness of the extremities, followed 
almost immediately by death. 

Differential Diagnosis.-CEsophagcal cancer may be mista.ken for sfricture 
of ~he msopliagus froni cltronic catarrhal inflammation. In cancer, pain is 
constant and greatly aggravated by taking food, while in non-cancerous 
oosophageal stricture pain is absent, or is only present on swal1owing. 'l'he 
glnnds about the neck are early involved in cancer, but are normal with 
chronic catarrh. Chronic irnlmonary disease is rarely absent when ccso
]lhngeal cancer is present, but is ncYcr induced by non-malignant stricture. 
Hemorrhage is frequent in cancer, and does not often occur with stricture 
from chronic catarrh. The bougie may bring up sh reddy masses, wiih evi
dences of cancer in the one case, but merely meets with obstruction in the 
other. 

Prognosis.-This is always a fatal disease. Its average duration is one 
year, but death may occur in a few weeks. 'l'he prognosis as to time varies 
with the presence or absence of compl ications. Death may result from any 
of the comp1icn.tions, from hemorrhage or septicremia. 

Treatment.-Early in cancer let the food be finely chopped and taken in a 
semi.fluid state; later, it should be entirely fluid, and when the patient 
cannot swallow, nutrient enema.ta must be given. The diet in all cases 
must be nourishing in t110 highest JlOssible degree, and stimulants can usu
ally be gi,en with benefit. ·when the pain is intense morphia per recl'mn 
or hypodermically sh ould be administered in doses sufficient to relieve it. 
Bongics should be used with great care; carJy, they should only be used to 
locntc and diagnosticate the disease; later, tubes must only be used for Lhe 
purpose of introducing food into t he stomach, as fatal hemorrhage or rupt
ure bas followed their use. The suhject of gastrotomy comes within the 
domain of surgery. 
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DISEASES OF THE STQ)IACH. 

I. Inflammations of its mucous membrane and its suhmucous or areola; 

tissue. 
a. Antle or J'oxic Gastritis. 
b. Sub-acute Gas/riff,~, or Acute Gastric Oatarrlt. 
c. Oltronic Gastritis, or Chronic Gastric l'atarrlt. 
d. Phlegmonous Gnstritis. 

JI. Dy8]1Cj!Si". 

lll. Cancel" and Ulcer. 
IV . .._Ycuroses or Gnstralgia. 
V. l!(tmatemesis. 

VJ. Dilatation. 

ACUTE GAS'L' l:l'l"IS. 

Acute or toxic gastritis is n. general inflammation of the mucous and snh. 

mucous tissue of the stomach. It is of rare occnrrcoce, unle.ss the rc:mlt ol 
the introduction into the stomach of irritating poi~Oll!'l. 

Morbid Anatomy.-On opening a stomach which is the scat of toxic g;i•'
tritis' a thick layer of tough, ,·iscicl muc·us will be fouu<l sprc:.ul over ite 
mucous surface. Beneath this. there will he fon11d an intense rc<lne!"s of the 
membrane, which is most rnarke<l along- the edge of the rng<t'. near the 1.:ar
diac orifice. 'rhc mucous and s11bmucous tissues will be soft and ccdl·ma· 
tons. In some ra.rc in:stancC'.s the whole or a portion of lhe mucon~ mem
brane will be found lo prC'sent the appearance of a. detached brown or hlnck 
slough; it may be entirely cro<lc>tl. Fibro-plnslic exmfation may cau:-:c com· 
plclc occlusion of its canliac or pyloric orifice:::. When the mu!'cufa1· ti~~ue 
is inrnlvcd it become::; sort, easily torn, often gelatinous. In sc>rcre c;1~e~ 
pcrfor:tlions may exist. 

Etiology.-Acutc gastritis is almost always cauRcd by the entr:rnce into 
the stomach o[ irritanl poi::lon~, snch as rmlphuric. nitric, and oxalir 
acid~, arsenic, tl1e chloride of zinc, arnl lar.~e qnantiti<'s of concC'ntrall'd 
alcohol. Mech::mical irritation, such as rrsults from the introduction into 
the stornach of kniYC~, pins, fabf' teeth, C'tc., m~y procht('(' a lr>ral acute ~l'* 
trilis. Jnt~·oduction into lhc l'loma"ch of hoiling water, hot lracl, or :-team 

may cau~e a most intense ga:sfri~ inflammation, with extensive sloughing of 
its mucous surface. 

Symptoms.- Soon nrtcr the i11fro<luction of codosivc substances into the 
stomach, there will be a. tlull, uneas;v feeling, ~omrlimcs one or warmlh, 
O\'Cr ~he epigastrinm. 'rhis is rapi<lly followed hy nn inlrn!'c burnin~ p:lin 

F:hootmg through to the hac·k. 'rhc epiga,;fri1.· rl•gio11 h•conw~ C'xtrc•mely trn· 
clcr. With, or preceding lhc:-:c symptom~, there is n;tnH'fl, <lll<l yomitin!! of 

~:',~:~~;~~ 5h~~~~:~~;1~~1~tv~~:~~i;~~r~~~~~·J~1~1 i~~11~::~i~f ;tl~~1 :1~{~~~1~~~11~~~11:;1~rl\1:: 
c~uscd I he gastritis. As the pain become::. more sc,·crc the vomitin~ is more 
c11st.ressing; there is intl.'nse lhi1·~t. and frequent spasms of the abdominal 
muscles. The temperature rapi<lly ris!'s, ~ometim0s to 105° F.; tho pul~ 
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reaches 120or140 per minute an? is feeble and irrcguJnr. If Uicccsophagus 
is implicated, there is dysphag1a. 'l'hc urine becomes scanty aud high 
nolorcd, and is sometimes suppressed. These violent symptoms soon gi"11 
place lo a condition of general prostration, in which there is almost con 
:;taut hiccough. 'l1hc surface Lccome:s col<l anil clammy, tho radial pulst 
grows feeble anil finally imperceptible, while the respirations arc hurried~ 
shortanJ. irregular, the mind remaining clear to the last. There are cases 
on record of poisoning by chloride of zinc and sulphuric acid, in whieh 
there was no pain in l110 cpigaslrium during the whole course of tho disease. 

Differential Diagnosis.-'l'he diagnosis is not difficult. The history oi 
its en.use and the character of the ,·omiting esbtblish it. 

Prognosis.-Thc progno!-<iS depends upon the cause. The more intemm 
the pain, the more exlensivc the ga.!tric inilamma,tion. Death may occur 
in a. few hours, or it may be delayed two or three wec>ks. Acute gastritis 
may be complicated by aualog-ous conditions of the mouth, pharynx, or 
o:.::ophagus, hy enteritis, laryngitis, or ooclema gloltidis, and as sequel:u there 
may remain (·onstriclions al the cardiac or pyloric orifices. Death 111:1y 
rc~:mlt directly from the shock of the gastritis, from the consLitutional effects 
of the poi~on which produces it, or from resulting peritonitis. 

Treatment.-The first thing is to administer the proper rmLiclotc to the 
poison which has caused the gai:;tritis, and thoronghly wash out the stom
ach, after which the gastritis should be treated as a local inflammation. Four 
or fire leeches may be applied over the epigastriuni, followed by warm poul
tices or fomentations. Some prefer the application of ice to the cpigas
trinm. Unless contra-indicated by the chemical constitution of the poison, 
till' intense pain should be rclicrn<l by hypodermic injections o[ morphia. 
During the whole period the patieut shoui<l be kept absolutely at i·cst in 
the horizontal position. 

SUB-ACU'l'E GASTRlTIS. 

Su'h-acule gasfritis, or acute ga~tric cata1'1'lt, is always a secondary affec
tion. 

Morbid Anatomy.-Thc parts principally in\'olvecl in this form of gas· 
tritis are the ridges between the dC'prcssions, the vessels which lie in imme
diate prnximity to them, nml the apertures of the tubules. The mucous 
membrane is moltlecl hr red spots scn.ttcrccl over it in irregular pntchef'; 
sometimes there are extenf:.ivc ccchvmose.s and IJloocl cxtmras:dions. rr1ie 
gastric juice is mneh dimini~lwd i1; quantity, and being mixed with much 
1J1ucus lo~cs its aridity and to a great extent its digestive power. The sur
face of the mucous membrane is co,·erccl with n.buuclnnt, tenacious mu
cus; there is nlso a moderate production of pus cells on the surface of the 
mucous membrane. The gastric tubules become filled with granular mat
ter. Late in the disensc the solitary and lenticular glands, especially 
about the pylorus, increase in size and stud the surface as small white 
speck5l. The inflammatory processes :.ire suporficirLl and do not involve 
the deeper tissue of the mucous membrane. Superficial sloughs arc somo-
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times formed varying in size from a pea to that of a three-cent p!ece ! llH•J 
rarely involve the submucous tissue. its most, prominent les10n J); the 

coa.tmg or the gastric mucous 
su rface with tenacious muon~. 

Etiology.-No period of life " 
}' ex cm pt from lh is form or g:u~lrt-

y~~z~~~~~.~ ~~:~t~
1

:'£:~:~f:!:~::t:~~E:"::;\ir: 
\)~)\-~~k'f.0t:: ' · ~ with those diseases in which there 

c .~~~ ~ ~~~:1~et~~vvee~,'~:::~~;>~~~i~~a~~.~ 
I,: typhoid nud typhus fem.,, diph· 

theria, pneumonia, pyremia a111l 
septicremia. Jt sometimes com
plicates pulmonary phthisis, arnl 
may follow the disappearance or 

A Vertical Section or g~~~mi:.ach walls In Sub-acute !;~~'o j~1i~t~~~atism, or affections 

f.: ~~1;;;/:1~{Zt~~~':J:d.'re~~~tblaJ, 1u t1on. Symptoms. - Vomiting is its 

~: blood. nuea ~~~;. ai~1h~n~~~ti~·;i:~:l~~1t!ct)~n~~~ 
F. smatlvtuel1 Mw~i!~k~8Jtftl~cf!~·tr".,..a ,,ig~t JM-G. sists of the substances which have 

been taken into the stomach, 
mmgled with a grayish, stringy mucus, and sometimes streaks o[ blood. 
When the vomiting is severe and prolonged, bright green, bitt<'r Huid 
is o[ten ejected. rrhe fermentation which takes place in the fluid con
tained in the stomach sometimes develops gases which cause distention 
o[ the stomach and a prominence of the cpigastrium. The patient has no 
desire Cor food, but constantly craYes ice and cooling drinks. The thirot is 
intense. The smallest quantity of food taken into the stomach causes nausea 
and vomiting, which may he so severe as to induce extreme cxhauation or 
collapse. Accompanying the nausea and rnmiting there is more or IN 
pain at the cpigastrium. This pain is sometimes intense, and shoots back
ward between the shoulders, but usually it is not severe unless firm pre:-: ... uro 
is made over the stomach. The tongue is coated with a yellow or a:::h·col
ored material. and becomes dry and red at the tip. The pa.pill~ arc prom· 
inent. The breath has nn ofTensirn odor. L:tte in the disease, hcrpctic 
erupti ons make their appearance about the lips and in the mouth. Oft~n 
during its course there will be flashes of heat, with a hurning sensation in 
the palms o( the hands and the soles of the feet. The thermometer may 
indicate an axillary temperature of 103°, or e\"en 105° F . The patient be
comes restless and irritable and often has attacks of Sj,1COpt>. In alcoholic 
cases the anorexia is abi-olntc. and vomiting occurs mostly in the mornin~. 
Delirium tremells is often a complication. Its symptoms arc always more 
or less rnricd by the diseases with which it occnrs. In rnre instances I hare 
seen an icteric and sometimes a bronzed hue of the skin come on durin,E!' a 



prolonged attack of acute gastric caforrh. Diarrhcca is usua.lly present, the 
stools htwing a rnry offensive odor. Obstinate constipation is rare. The 
urine is scanty and high colored, ancl in severe cases presenls slight traces 
of albumen. Nitric acid gives a deep red color to it, or there is a copious 
deposit of lithates. 

Differential Diagnosis.-rl'he diagnosis is easily made, and it is not likely 
to be confounded with any other affection, if its etiology and symptoms are 
carefully analyzed. 

Prognosis.-The prognosis is decided by the disease which it complicates. 
Unless associated with acute alcoholismus, it rarely becomes ciironic. Its 
duration is from ten days to two 01· three weeks. It may be complicated by 
catnrrhal conditions of the oral and pharyngeal mucous membranes, and in 
very rare instances by implication of the inlcstincs (gastro-entcrilis). It only 
causes death when it is extensive and complicates some graYe acute general 
disease, ns septimemia, pyremia, typhoicl or puerperal fe,·01-. 

Treatment.-'rhe most important thing in the treatment of this affection 
is rest to tbc stomach. In mild cases, entire abstinence from food for twcnty
four hours, and then peptonized milk, or milk with lime-water, in small quan
tities at stated intervals. is all that is required. In SC\'Cre cases, and in all 
cases occurring in children, nourishment must be giYen per rectum, as long 
as the gastric symptoms are urgent. One or two leeches applied over the 
epigastrium, followed by warm fomentat ions, usually afford marked relief. 
In adults, if the pain is so severe as to prevent sleep, or if there is great 
restlessness, small hypodermics of morphia nwy be administered. After the 
patient has passed twenty-four hours without vomiting, pcptonized milk 
may be given in small quantities. In those cases in which vomiting is per
sistent, and there are symptoms of collapse, stimu lants must be freely admin
istered by the rectum. None of the remedies which arc so often employed 
for the relief of vomiting are serviceable in the treatment of this affection. 
During convalescence, if the stomach is in an aton ie cond1tion, mineral acids 
and the Yegetable bitters will be found of senice ; great care must be exer
cised in the diet during the whole period of cournlescencc. The improve
ment of the diet must be gradual, and those who have been spirit drinkers 
should be warned of their danger, and the use of stimulants prohibited. 

CIIRONIC GASTRITIS. 

Chronic gastritis is known under the names of simple iastritis, clu-onic 
catarrli of the stomach, morbid sensibility of the stomach, and clironic in
pammatory dyspepsia. 

Morbid Anatomy.-The morbid a1lpearances in chronic gastritis vary 
with its character and duration, and arc usually hest marked around the PY· 
Jorie extremity of the stomach. Over all, or part of the mncons surface, 
there is a layer of gray mucus, varying in thickness and tenacity with the 
dura.tion and character of the disease. On its remorrtl the mucou s mem
brane is seen studded with ecchymotic and pigmented spots, the result of 
small cxtrava-sations. In some cases the mucous tissue is cedematon$; and 
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presents a well-marked granular appearance. 'rhc walls of the stomach art 
usually thickened and more or le6s iudumted, especially about the pyloric 
orifice, which gives ri se to more or less cou~trictiou, or "pyloric steno:·u·s .. , 
'l'he th ickened membrane is often "leathery" to U1c feel, and the indum
tion may be so great that it tear,; with clilliculty and can be stripped 
oJl U1e submucous tissue. 'rhe submucous ti::;sue ma.y also Uc thidc11cd 
antl congcsteJ, the color varying from an inflammatory blush lo a lirid, al
mo::;t purple red . When Lhe sul>mucous tissue 1s invoh·ed, there is an in61-
tralion of cells in to it; and upon their organization into new connectn-c
tisime, and the sub.sequent cont raction of this tissue, there will be moro or 
less interference with the peristaltic motion or the stomach. Be:sides thi:i 
there will be hypertrophy and distention of the gastric tubules, Jor their 
secretion is retained by the tissuc-incretlSC in the intcrtubular struch1rc, 
which will cause them to stand out as small grnnuhttions in tbc almphied 
tiS8uc, 11rc::;enting an appearance denominated ''manunillation . . , 'rhis condi. 
tion may also be the result or hypertrophy of the glandular 1ayer,which thus 
becoming too large for the basement muscular layer is corrugated and gi\'CS 
ri se to another form of mammillation. It is only in rare instances that 
there is any mammillalion about lhe cardia. 

In long-continued chronic catarrh of the stomach the muscular coat of 
the organ may becomo involved, and then the peristaltic moremcflt.s 
will be still more impaired; flna.lly, the peritoneum may become thickened 
and adhesions take pl ace between it and the adjacent parts. 

A microsropic examination of the gastric tubules in chronic gastritis will 
sometimes show that their epithelium has undergone granular degeneration, 
and in others there is a complete loss of epithelium, the tubules being filled 
with a. granular detri tus. Occasiona11.v there will be found on the 

mucous membrane dirty while spots in 
ineg ular patches, which appear like de· 
pressions on t he mucous surface. Under 

JI the microscope, there will he fonnd in 
those spots some tubules completely filled 
witl1 discrete fat sph erules, and others 
whose epithelium lrns undergone fatly lle

-::-A generation. IC t he tubules are constrictrd 
Fw~ ~ near their opening~. rystsare formed from 

\~~,~~:.~,, ;,;·,~:':l : ~.:f,,;•~1::~~~::~::~:~;,~r ~11~~te~1:~~~~ i~~ t~~1I:i~·ti:~~1~~~ e~~:l~~se ~! 
rare cases the fatty degeneration will in-

j!i:uitf~~~·j~~f§i~~~;~:;,::::::~:: rnlrn the interstitial tissue as well. If 
~'; hemorrhagi c extraY:umtiou occurs into the 

~:5~~~i~D:i~!;;;J0f~1:J,ff,~f:;,~';;~• gastric mucous membrane, the tuhulrs will have their epithelium stained and 
their base lllackcned as a result or the 
sanguineous infillratiou. Sometimes there 

is an increase in tl1e inlertubnlar lymphatic clements, with hyperplasia ol 
thi_ nuclei in tbe sbcuth of tho vessels. 
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In long-standing chronic gastritis there may ho abrasions of the mu.
cons surface and formation of ulcers (chiefly about the lesser curvature 
nnd the pylorus), circul;u· in shape, varying in diameter from half an inch 
to nn inch. These ulcers are very superficial, rarely extending beyond tl1e 
mucous coat. They are pale in color, and their surface is covered with 
mucous cells, nuclei, and epithelium; between the ulcers' the rugre are con
gested. '!'he intervening tissue is rarely normal. There may also be small 
follicular or punctate ulcerations, originating, it is supposed, in the enlarged 
solil.ry and lenticular glands. The base of these ulcers is infiltrated with 
lymph-cells and granular detritus; they are never present except in the ad
Yanced stage of chronfo gastric cata1Th. Chronic gastric catarrh may 
involve a large portion of the mucous surface of the stomach, and is gen
erally assocfated with a like condition of the intestinal mucous membrane. 
Waxy degeneration may be associated with these morbid changes, but in 
such cases other organs, as the liver and spleen, will have been primarily 
affected by the amyloicl infiltration. The size of the stomach varies: some
times it is smaller than normal; at others it is dilated. 

Etiology. - Chrouic gastric catarrh is essentially a secondary affection; it 
is rarely the sequela of sub.acute, much less of acute, gastrltis, unless the 
former has been caused by an abuse of alcoholic stimulants. In many persons 
there is an hereditary tendency, after middle li!C', to chronic gastric catarrh. 
The principal general cause of this affection is anromia. The most common 
local c:mso is tho da,,ily use of alcoholic stimulants . 

.Mechanical obstruction to the capillary circulation of the stomach, induc
ing continued passive hyperremia (congestion) will cause it, and hence we find 
it associated with cirrhosis of the liver and other chronic hepatic affections 
where tbe blood is clammed back in the formatirn branches of the vena 
portre. In the same way, valvular and other cardiac lesions, and pulmon
ary diseases, such as emphysema, chronic bronchitis, and phthisis1 which 
offer an obstacle to tbe venous return, will induce chronic gastric catarrh. 
Pressure on the walls of the stomach by tumors produces £rst congestion, 
and then chronic catarrh. Degeneration of the capillaries- " a'l'ltJ1'io· 
Cllpillary fibrosis "-occmTing in the cirrhotic form of Bright's disease, 
causes it, and it often accompanies ulcer and cancer of tbe stomach. 

Those causes which may be denominated recent arc rapid ingesLion of 
food, improper quality of food, or food which is known "to disagree with 
the stomach," and the sudden arrest of the digestive process after hearty 
meals. The prolonged use of arsenic, mercury, cubebs, and purgatives 
often causes H. Finally, scrofula, syphilis, and gout seem to predispose 
to it, and I am inclined to regard the chronic gastritis which is so often 
found associated with these diseases as tl1e result of eome degeneration of, 
or alteration in, the blood.vessels of tlw stomach. 

Symptoms.-The early symptoms of chronic gastric catarrh are chiefly 
those of indigestion. There is at first a sense of weight and fulness in the 
epigastrium, sometimes amounting to constriction, which comes on from 
flalf au hour to an hour after meals. Later there is actual pain and 
heat in

1 
~he epigastrium ("heart.. bum "). Pressure increases the pain and 
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causes it to shoot backward and upward towarcl the scapulre. Following, 
or with the advent of, these symptoms there is loss of appetite, fi"t for 
solids such as meats; later there is complete anorexia. Nausea and eruc
tations accompany the anorexia; the stomach, and often the intcslinca 
become distended with gas, but vomiting is not usually present unlcsa 
pyloric stenosis exists. The most important .of the dyspeptic symptoms"'." 
the acid risings after meals, and the vom1tmg or regnrg1tat1011 of acul 
mucus in tlw morn'ing, which may be regarded as characteristic, and with
out which the diagnosis is uncertain. It is this acid materfaJ belched up into 
the msophagus that causes" heart-burn." If there is actual vomiting of 
food, traces of butyric acid are present, with the sarc-inte ventriculi, cuboid 

cells averaging 1-2500 inch in diameter, each being divided into 
~A four equal parts containing nuclei, usually heaped into large 

~
'°'cubes. 
'<Y As the disease progresses, the feeling of malaise and un

easiness following meals changes to one of languor or ex· 

~%i;~ 2;~~:'· ~11~1~~~t;o~~c~~~~sth~rep:~0~1~~:~~ti~;m~t~:~t ~1~;h~c~~~~as~;.'~~:~ 
cold, another hot drinks. 'rho thirst is greatest in the evening, but 
the taking of fluids is usually followccl by a sense of weight in tho 
epigastril1m, and by acidity and fbtulencc. The appearance of the tongue 
varies : i t may bo normal, paler than normal, florid and "beefy," or may 
be covered with a white or brown coating. 'fhe general symptoms which 
accompany the a.uremic condition which attends this disease are headache, 
vertigo, cardiac palpitation, a gradual loss of strength and emaciation. 
Constipation and hemorrhoids are usually present, and the stools arc often 
coated with mucus. In the chronic gastric catanh of phthisis, diarrhren. is 
present. In cases of long standing, the hair becomes harsh and loses ita 
lustre or turns gray; the skin is dry, sn,llow, and shrivelled, sometimes 
covered with an eczematous eruption; the nails arc corrug~tted and exhibit 
a tendency to split, while in some there is premature caries of the teeth. 
Ilypochonclriasis, despondency, and irritability of temper arc generally 
more or less marked. llrematcmesis often occurs in that form of gastritis 
which Mcompanies cirrhosis of the liver, and the bleeding nuiy for a time 
relieve the unpleasant gastric symptoms. Vomiting in the morning al· 
ways accompanies the gastritis of Bright's disease. 

The itrine in chronic gastritis is cloncly, usually alkaline in reaction, 
depositing nmtes, phosph ates and oxalatcs. Its specific gravity is highest 
at evening. rrheaJkalinity is dLte either to imperfect gastric digestion orim• 
paired function of the liver and pancreas. 'rhe greater the mental dcpres
f\ion the more of earthy phosphates will be found in the urine. 

Ii ltemorrltagic erosion exist in a stomach which is the scat of chronic 
catarrh, the pain in the epigastric region is constant, frequently shoot· 
ing back to the scapulre. Vomiting occurs not only in the morning, on 
rising and after meals, but also in the intervals. The vomited matter con· 
tains traces of blood, and bile mixed with mucus; all of the gastric S)'mP

toms are augmented in liemorrlwgic erosion. Pmictate or follicular 21lcer• 



ation presents few, if any, symptoms differing from those of ordinary 
chronic catarrh. In most instances where a post-mortem has rm'ealcd 
this patho1ogical state, there was \1omiting of coficc-ground matf'ri:ll 
during life. 

Differential Diagnosi.s.-Chronic ca.tarrh of the stomach is to be diffcr
cntiatccl from atonic dyspepsia, from cancer, a.nd 'ulcer of the stomach. 

Atonic dyspepsia is associated with aummic conditions dependent upon 
habits of life and an unhealthy occupation; while chronic catarrh is asso
ciated with the immoderate use of alcoholic ~timu1nnts, or is secondar_y to 
chronic thoracic, renal, or hepatic disease. In atonic dyspepsia there is 
little or no pain or tenderness in the epigastric region, which is nlways 
present in chronic gastritis. In atonic dyspepsia the tongue docs not 
present the coated appearance so constaut in chronic gastritis, but is 
broad, pale, and fbbby. Jn atonic dyspepsia. there is loss of appetite, but 
never the complete anorexia and constant thirst which nre prooeut in 
chronic g:.istritis. Spices and stimulating jngcsta often relieve the gastric 
symvtoms of atonic dyspepsia, while in chronic gastritis they nggra.Tnle tho 
gastric s.rmptoms. The constitutional symptoms in atonic clyspcpsiit are 
slighl, while in chl'onic gastritis they arc marked and severe. The mine is 
altcrncl in atonic dyspepsia. only during the attack; while it is cloudy und 
alkaline, and persistently deposits urntes, oxalates, and phosphates iu 
chronic gashitis. Nausea and vomiting are more apt to occur in chronic 
gastritis than in dyspepsia. 

In its earlier stages cancer presents no symptoms other than those of a 
chronic gastritis; later the vomiting au<l other evidences of obstruction 
will be persistent, and the vomited matters will more certainly be coffce
ground in character. Dilatation of the stomach is more freqnent with 
cancer. rrhe recognition of an abdondnal tumor alone can remler the 
diagnosis certaiD. 

The }Joints in the differential diagnosis between chronic ga1;;tritis and 
ulcer of the stomach are given under the ln.tter heading. 

Prognosis.-Thc duration of chronic gastric catarrh is variable ; it. may 
last for months or yea.rs, and may tcrmfoate in ulcer or stenosis of the 
pyloric orifice. 1t is amenab1e to treatment except when associated with 
advanced hepatic, renal, or pulmonary diseases, or where stricture ut the 
pyloric orifice exists. A not infrequent complication is disease of Lhe 
snprnrenal capsules, and the connection between Lbe two diseases lrns 
by some been supposed to be a "sympathetic" one, bnt no ra.tioual 
explanation has yet been offered. Sub-acute gastric catarrh sometimes 
complicates chronic gastric catarrh and renders the prognosis nnfavor
ab1c. Gastro-euteritis is a very rare complication . Death may result 
from hmma.temesis or from stricture of the pylorus. 'fhe general fee
bleness which resnlts from long-standing gastritis predisposes to acute 
disease. 

Treatment.-The most important thing to be accomplished in the treat
ment of chronic gastritis is the removal of its cause. Each case requires a 
special treatment suited to its special indications and to its complicating 
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causes. When n,lcohol is the cause, all t5linrnlants must at once be pr~ 

l1ibj ted, and the patient placed on :t diet in which there are few fats or 

carbo-hydralCIS. The foocl i;;hould be taken i::lowly in smnll quantitic~, 11 t 
shorter interrnls than in health, and thoroughly masticatc:cl. I have found 

"underdone beef" and milk to be cspccial1y adapted to this class of 

cases. Jn catarrh induced by dram-drinking tho best drug lo allay 

morbid sensibility of the stomach and the morning sick ness is opium, 

which also, by inducing i:.:leep, relicrcs the nerrnus symptoms, which 

arc always prominent. Strychnia. and zinc in combination with min

eral acids hare a wide reputation in this class of cases, acting favor

ably on both the nervous and digestive disturbances. The Ycgctahle 

bitters as touics are often serviceable when the crnving for alcohol is 

cxcessi,·e. 1 

Thorough washing or the stomach with a.n alkaline fluid used by the 

syphon tube is of great service in scrnrc cases. In milder conditions the 

patient may drink a. large glass of very hot alkaline water half an hour 

before eating. Such treatment is often combined with nn exclusiYe meat 

diet. 
When there is marked ana:>mia, prcp:nations of iron and pepsin m:iy be 

given. When chronic catanh is associated with cardiac clisease, granuJc.s 

of cligitaline, 1-50 of a grain each, may be giYcn twice a clay with advan

tage. When ai;;sociated with pulmonary diseases, an out-o!-door life in a 

suitable cl imate not infrequeutly effects a cure. In phthisical gastritis, a 

form thaL is very obstinate, hydrocyanic acid with the alkaline carbonate11 

combined with bismuth is often of service. If hepatic dit5case exists, the 

portal congestion may be relieved by leeches about the anus and un 

occasional brisk mercurial purge; a course of mineral waters will inn 

large proportion of cases give temporary relief. The daily use of cold

watcr enemafa wi ll in these cases prcclu<lo the necessity of resorting to 
cathartics. 

Scrofulous subjects should be treated with iodine and cod-liver oi l. 
The Vichy waters in combination with coJchicum arc indicated in gouty 

patients. Free purgation and warm alknline baths arc also serviceable in 

this class of cases. There is, perhaps, no remedy which will for a time 

relieve the irritability, pnin, and aciclity after meals as certainly as bis

muth. When it fa ils in c:.ises of long standing, zinc, alum, tannin, or 
nitrate of sill'cr may be tried. The habitual constipation which often com· 

plicatcs thcl:)C cases will be relieYcd by daily use of a1oes and strychnia, or 

rhubarb and soda. When there is evident deficiency of gastric juice, fire 

or six drops of hydrochloric acid in a wine·glnss of water, cmd ten or fiftcNJ 
grains of saccharatcd pepsin, wi1l greatly assist the digestive process. U 

there is :m excess of gastric juice, alkuline waters sbould be freely used 

I lba.efoundthefollowi11gtoallaylhiscravi11g: 

I). Tr. cincbomecornp .................. . . .. ...••. !iv. 
Tr. ca1,~ici.. . ............................. z e.e. 
'J'r. nuc. vomicm .......... . ...... . .............. . l tj. 

M. Alcat!poonfulevcrytwoortbrccbotlrf!. 
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dnring, aucl after meals. When fermentation is very active, and flatulence 
is am1oying, sulphite ancl salicylate of socla or creosote, givcu alter meaJs, 
are serviceable. If the stomach rejects food as soon as it is taken, rest ls 
essential, ancl the patient must be nourjshed for a time by the rectum and 
then placed on a milk cliet. Minute closes of nrscuic and or belladonna 
have been rccommcndecl as curative agents, bnt there is no evidence that 
they hiwe any such power. Blisters, moxre and issues over the stomach 
arc sometimes of service in very chronic cases. 

PHLEGMONOUS GASTRITIS. 

Pltlegmonous gastritis is a snppumtive .inflammation of the areolar (snb
mucous) tissue of the stomach ; it has also been called "suppurntive 
lenitis." 

Morbid Anatomy.-'rlic suppumtivc process may be circumscribed or 
diffused. On removal of the stoumcl! its wall is found thicker than norma l, 
Ancl its substance cedernatous and very friable. The snbmucous tissue is 
distended by, and infiltrated with fibrin and pus, which not infrequently 
1iccumulate in large quantities in the muscular tissue as well. The entire 
mucous coat is, in rare instances, very much thinned and undermined by 
the purulent accumulation which perforates it at different points; the 
~mall openings thus formed give exit to the pus from t ho spongy, irregular 
shaped cavities, or a abscesses," lying beneath. The mucous su rface is 
1ccl<lcncd in patches, or is of a deep purple color; sometimes it is gangren
ous. If the peritoneal coat is involved it presents the usual appearance of 
Mute peritonitis. 'l'he abscesses in the Sllb-mncous tissue tcucl to open 
into the cavity of the stomach, although they may perforate externally and 
Le discharged into the peritoneal cavity. In circumscribed phlcgmonous 
gastritis these pus cavities may be the starting-point of ulcers of the 
stomnch. 

Etiology.-Phlegmonous gastritis is a very rare disease, usually occurring 
Letwccn the ages of twenty and forty years. It may occur idiopathica11y in 
previously healthy persons, without any ussignable cause, or it mn.y be 
secondary to pyromia, scpticremia, puerperal fever, typhus fernr, and 
diphtheria. 

Symptoms.-Phlegmonous gastritis is usherecl iu by • distinct chill, fol. 
lowed or accompanied by intense vain and tenderness over the region oJ 
the stomach. Complete anorexia is an ('arly symptom, and is accompanied 
by intense and constant thirst; there is persistent romiting, which increases 
in sercrity with the a.chance of the disease; the ejected matters arc some
times purulent, but usually consist of a dark colored, bitter fluid. The 
pain increases in severity until it becomes as severe as in peritonitis. Tho 
temperature may reach 104° or 10G° F. When the disease has reached 
its climax there is great depression ancl exhaustion ; the patient is mi'xious 
and fretful, not infrequently passing into active delirium, but, whether 
the latter is present or not, typhoid symptoms with low muttering delirium, 
jaundice, stu por, and collapse are rapidly developed, and the patient passc1 
into a state of coma and dies. 
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Differential Diagnosis.-Tbe djognosis of pblegmonous gaslritis is only 
rnade by exclusion; it often passes umecognizcd during life. 

Prognosis.-The prognosis is al ways unfarnrablc. 'The majority die; dur
ing the first week. ·w hen it is ci rcumscribed its duration may be pro
longed to two or three weeks. Its only complications are secomlnr.v 
abscesses in other organs (as tlrn liver) and peritonitis. When primnry, 
the disease reaches a fatal termination either from peritonitis or from 
exhaustion with typh oid symptoms. 

Treatment.-When ph1cgrnonous gastritis is secondary the primary dis
ease will demand attention; in all cases the t reatment is merely pnlliatirc; 
sti mula.nts are indicated very early, and the suficrings of the patient must 
be relieved by morphia hypoclermically. 

GASTRIC DYSPEPSIA. 

Dyspepsia. and indigestion n.rc terms used to indicate a train of symp
toms caused by a functional derangement of the digestive processes. When 
these clera,ngements arc confined to the stomach they constitute gastric 
dyspepsia. 

Morbid Anatomy.-Strictly speaki ng, gastric dyspepsia has no morbid 
anatomy. If it has continued fo r a long time the walls of the stomach 
may be found thinned, the mucous membrane atrophied, and many of the 
gastric tubules sh runken and in a state of fatty degeneration. Not infre
quently the tubular structu re of the stomach is replaced by a fibro-nucle
ated tissue. After death the power of self-digestion in such a stomach is 
markedly diminished or entirely lost. It is often met with as a part of 
senile decay. 

Etiology.-Dys1)epsia is often nu inherited condition and accompanies 
the changes of ndmncing age. 'rhere is no affection in which individual 
idiosyncrasies are so strongly marked. Its etiology can best be considered 
under the following heads :-

First :-A class of cases in which there is a deficiency in the quantity of 
gastric juice secreted. Such defi ciency often occurs in those disordered 
states of the blood which precede lhe onset of acute diseases. 1t occurs in 
enfeebled conditions, as the result of exhausting discharges, venereal 
excesses, masturbation, leucorrhcea and phthisis, and from the excessirn 
use of narcotics, the tan nin of tea, and tl1e nicoti ne of tobacco. 

Second :-There is a class of cases in wl1ich there is an excess in the gas
tric secretion. This is most apt to occur in t110se suffering with chronic 
hepatic and cerebral diseases and in gouty subjects. It is sometimes 
changed in quality and in quantity in young persons who have grown 
rapid ly, and in females at the menopause. 

TMrd :-There is a ciass of cases in which the gastric secret ion is 
changed in quality. This occurs with ulcer and cancer of the stomach, 
gout, rheumatism, disease of the kidneys, uterus, and gall bladder. A 
lithic~ncid diathesis is said to cause a change in the qual ity of the gas
tric juice. 
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Fo1'rllt :-There is a form of gastric dyspepsia due to impaired motion 
of the stomach, which may be the result of its adhesion to neigbbor
iug parts, to an omental lrnrnia dragging it out of its normal position, 
to cicatrices and new growths at its pyloric extremi ty, to thickening of its 
walls, or to a weak, flabby, enfeebled condition of its muscular coat, 
and to pressure on the stomach from tight facing and from positions 
tlSSnmed by shoemakers, needlewomen, wrilcrs, etc. 

Fifth :-Mental emotion, prolonged mental labor, and anxiety rather 
than continuous and regular brain work, cause dyspepsia.; in sucl1 cases it 
is the sudden arrest of the digestive functions, especially after eating too 
much, which is the main etiological factor. Organic cerebral disease and 
pressure on, or disease of one or both pneumogastrics act in the same 
way. 

Sixth :-Deficient 9r excessive physical labor may be a. cause of dyspepsia. 
Walking immediately after a full meal is a prolific ca.use of this variety, ex· 
amples of which are frequently met with in letter-carriers . 

.Set"enth:-Improper diet is :tcommon cause of dyspepsia. It may arise from 
an excess of starchy materials, as potatoes; or from deficiency of meats. Un· 
der improper diet may be included decomposing food, impure water, badly 
cooked food, too rapid eating, the food not being sufficiently masticated, or 
taken at too short interrals and irregularly. A rticlcs oi food that may be 
suited to one climate, season, or age may in another be wholly indigestible 
and cause dyspepsia. 

Symptoms.-Tbe symptoms of dyspepsia are a series of phenomena which 
vary not only in different indi\•iduals, but in the same individual at differ· 
ent times; the most constant is an abnormal appetite : it may be lost, in· 
creased, or perverted. There is a weight, dull pain, and a sense of buming 
in the epigastri um after ingestion oi food, accompanied bj• flatulence, heart
bum, gastralgia, constipation or diarrhcea, a dull headache, languor, de
pression of spirits and irritability of temper. Indiscretion in eating or drink
ing, and exercise or exposure in dyspeptic subjects are apt to bring on an at· 
tack o[ sick head:iche. rrhere is frequently a bitter taste in the mouth, 
bilious vomiting and sluggish bowels; this is called a bilious attack. If 
these symptoms immediately iollow the tak ing of food, it is called "inges
tive dyspepsia,., or "morbid sensibility of the stomncb. " In some dyspep
tics the breath and freces have a \'Cry offensive odor. 

Pyrosis, which is tho chief symptom iu another class of cases, is tho 
regurgitation into the mouth of a large amount of thin, watery, saline fluid, 
preceded by a sense of constriction and pain in the e1)igastrium. This fluid 
consists mainly of saliva. Sometimes there is not only n. feeling of opprcs· 
sion in tho thorax, but a sercrc pa.in is referred to the hen.rt, accompanied 
by palpitation and dyspnma. In such cases tlie patient is very apt to im
agilrn he has hcart.clisease. 

Accompanying some cases there is ve1'tigo; ringing in the cars, spots 
before the eyes, and other sensations which together have been called 
"stomachic vertigo." These patients hear a buzzing sound and feel as if a 
vapor were enveloping them; they grow pale, and grasp for support through 
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fear of fa Hing. Wben in auy case the "intligcstion" has lasted a long 
time, chronfo gastric catarrh will almost always be dern1opecl, and CYi

dences of mal-nutritiou show themselves by amemia, p1·cmature old age, 
corrngation of the nails, caries of the teeth, etc. At other times the patient 
wi11 suffer from dyspnc:ea, with a short, dry cough, and occasionul parox
ysms of an asthma.tic character. The skin becomes sallow, dry, and rough, 
while various eruptions appear on it, and the abnormal contents o! the 
urine show that the functions of the kidneys arc disturbed. Often in long
standing dyspepsia in females there will be a feeble pulse, leucorrhrea, 
and incgularities in the menstrual functions. There is no characteristic 
change in tl1e appearance of the tongue ; in one case it is white and heav
ily coated, in another it is clean, large, and indented. 'rhe 'ltrine often 
contains oxalate of lime ("oxaluria") . .After the oxalates disappear, 
lithiates may appear for a time, soon to be followed by normal urine. 

Differential Diagnosis.-'I.1he phenomena. of dyspepsia closely rescm ble those 
of chronic gastric catarrli. Repeated attacks of dyspepsia are apt to result 
in a sub-acute or chronic gastric catarrh. Their differential diagnosis hns 
already been considered. Acidity from, liypersec1·etion may be confounded 
with acidity froni fermentation, and stonuicltal may be coufounde<l with 
cerebral vertigo. 

The following a.re the principal points in their differential diagnosis: 
pain in acidity from !typersecretion either immediately follows the taking 
of food, and is accom1rn.nied by "heal'tbnru,'' or, quite as often, it is felt 
most when the stomach is empty, aud is relieved by taking food; but the 
pa.in from fermentation, due to obstruction to movements of, or to chronic 
inflammatory processes in, the stomach, comes on some time after enting, 
and is more a sense of weight or fulness in the epigastrium than pain. It 
is never pre~ent during the intervals between taking food. Vomiting is 
rare in acidity from fermentation, but if it docs occur, the ejected ma.teri
als will contain organic acids, tornlre, aucl sarciure; while with bypcrsecre· 
tion vomiting is a common symptom, and very freq uently there is au 
excess of hydrochloric acid in the matter vomited. 'rhe constitutional 
symptoms, mental depression and emaciation, the sallow skin, etc., nr~ 
much more marked in dyspepsia with fermentation than in dyspepsia wit!) 
byi)ersecretion. In case of acid stomach from fermentation, flatulence is 
very common, while it rarely occurs with acidity from hypersecretion. 
The urine is alkaline or neutral in acidity from fermentation, while it is 
a1wa.ys acid with hypersecretion. Lastly, acidity from fermenta.tion hns a 
history of some cause or causes which interfere with digestion, while hyper· 
secretion is usually a reflex symptom, or occurs with ulcer of the stomach, 
or in perfectly healthy persons. 

With vertigo or dizziness from stomaclial causes, there is a history of indi· 
gestion, and it usually occurs in middle life, while in cerebral vertigo the 
individual is beyond m1dclle life, and there will be no history of difficult or 
impaired digestion. Vertigo from stomacha1 causes occurs during an attack 
of indigestion, or after some particular kind of food has been taken. Cere
bral vertigo occurs wholly independent of the state of the stomach. Cou· 
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scionsness is never lost, nor arc the special senses-sight alone excepted
involved in stomachal vertigo, while ringing in lhe cars, temporary deaf
ness, and often complete loss of consciousness occur in an attack of cerebral 
vertigo. A person suffe1ing with stomach vertigo knows that Lhc apparent 
motion of the surrounding objects is unreal-while a patient with cerebral 
vertigo believes the apparent movement of the objccls to be 1·eal. 

Prognosis.-Tbc prognosis Yarics with the etiology. Dyspepsia in most 
cases can be cu,red, but the cure depends for the most part on the will of 
the patient. Tho only clangor is that the conditions induced by dyspepsi:.~ 
may predispose to organic diseases in other organs, as the lungs or kidneys, 
and that it m:ty lead to a condition of mc1aucholia. 

Treatment.-First, if possible, remove the cause. When the gastric juice 
is deficient in quantity, hydrochloric acid and pepsin arc indicated. In 
these cases, also, the vegetable bitters are especially beneficial ; indeed, in 
most cases of dyspepsia. they are rnluablo adjnvants to the other remedies. 
Tea and tobacco are always to be avoided; fllcoholic stimulants in moder
n.to quantities may sometimes be combiucd with the vegetable bitters with 
advantage. When acid risings occm a.Cter ingestion of food, and are 
<lnc to active fermentation, the sulphite of soda or salicylic acid imme
diately after meals may prevent such changes. When fermentation is 
present, these remedies, with alkalies, will relieve the heartburn and other 
gastric distress. A course of saline waters will be found, in such instauccs, 
to Jtid the other remedies. 

When there is great irritability of the stomach, bismuth acts almost as a 
specific, ancl should be given in twenty-grain doses before ca.ting. Creosote, 
codeia, oxalate of cerium, and morphia. may be employed to arrest vo1nit
ing. If there is pain in the epigastrium, the local application of heat by 
means of the hot-water bag will relieve. Dyspcptfos should never wear 
corsets or belts about the abdomen; they should retire and rise early, and 
cat slowly, masticating their food thoroughly. The meals should be small 
and taken at stated intervals. The clict must be determined !or each case. 
Most patients do best on a diet free from hydrocarbons, but many cases of 
a lithremic diathesis must be depL·ived of meats. No mental or physical 
work should be performed directly after or before eating. llorsoback
riding and walking in the open air should be insisLed upon. A change of 
scene and climate works rapid cures in mauy instances. Dyspeptics should 
take plenty of rest, have their sleeping-rooms well ventilated, and take a 
cold sponge-bath morning and evening. The general principles of treat
ment in gastric dyspepsia are similar to those given in chronic gastric 
catanh. 

CANCER OF THE S'l'OlUACH. 

The stomach, next to the li ver, is the most frequent seat of internal 
cancerous developments ; one third of a.JI the cases of primary cancer have 
their seat in the stomach. The varieties of cancer of the stomach, in the 
order of their frequency, are as follows: 

First, scirrhus; second, medullary; third, epithelial. Any one ruay 
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undergo co11oid degeneration, and thus may appear as either villous or 
melauotic cancer. 

Morbid Anatomy.-Canccr hns its sent at the pyloric extremity of tho 
stomach in about three fifths of tho cases. 'l'ho next farnrite seat is the 
cardia, and the lesser curvature. When it is devrloped at the pylorns, it 
sometimes extends an inch or two into the duodenum; c:tncer at tho 
cardi:i usual1y involves the lower part of the resophagus. 

Scirrliu.s of the stomach first appears as a small, gri1yish-white, opaque 
nodule in the submncons tissue, the normal structures of which arc en
closed by the new growth. These nodules arc clc,·clopecl from off-shoots 
of the gastric tubules which have pushed their wa.y through the mucous 
membrane into the loose submucons tissue. The primary change is thus 
epithelial in character.' ':l1he fibrous stroma. jg far in excess of the cell
elemcnt; it develops rapidly at the exterior of tl1e mass, causing indura

tion and contraction 

V 
of the SUI'I'OUllding 

I 
structnres. Themuss 
sometimes extends 
inward toward the 
cavity of the stomach, I ca.using flattened tu-
mors which project 
intoit. T l1ccontrac
tiou of these nodules 

~ 
puckers the mucous 
smface, which be
e o mes immovably 

Fm. 5~- fixed up~n them, ~nd 
CanceroftbePylorlcExtremityof the Stomach. ~bl'OUS l 111cS rn.rJ1at-

A. M1J{/Fr;/t:,~~11braneoft.hestomacl1.beyondtlwuatoft.hecancerouain 1ng from the growth 

Di: ~~2'if=:~2JI::!~=1~:~. J~~e11~~;~:c:bc,~:;~1~:
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: 
E, E. Intg,?;,i;'o~~fc~~e of the canurowi injlltration encroachin!l on thepy- first u n cl Cr g 0 c 8 a 

F. smaU01~ni11ginthecaru:erousurow11iatthepyloricextremitv. slight iucren.sc in 
thickness, and then becomes pale from compression of its vessels. The 
sol ital'y glrtucls are enlarged, and the gastric tubules arc matted together 
in an illdistinguisliablc bundle. A dark slough sometimes forms upon its 
surface and exposes the cancerous growth, which then ulcerates. The 
ulceration may extend so deeply as to destroy the new gl'owth and inrndc 
the walJ of the stomach underneath it, causing irregulal' cavities, bounded 
by a raised and iIJdnrated band of connective-tissue, and sometimes open
ing into the stomach. These polypoid tumors are sometimes as lnrge as a 
hen's egg and deYelop 1tpon the cancerous mass. The glands and villi nre 
the longest to resist this eneroitchment of the cancerous development, the 
first change in them being an increase in tile number of their epithelial 
cells. After a time the muscular coat becomes fused with the areolar, 

l\\'11.lde5er. 
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so that at tho seat of the neoplasm they cannot be clistinguishccl from each 
other on section of the mass. At other times the parts affected arn hard 
and fibrous, the stomach walls being so thickened that the disease is only dif
ferentiated from hypertrophy of its coats, by the glistening, pearly look 
and cartilaginous texture of the mnss. Aiter invohing the muscular cont, 
the growth may involve the peritoneal covering; local peritonitis estn.b
lishes adhesions between it and the diaphragm, liver, pancreas, and spleen. 

The lesions which follow the development of scirrhus in the stomach 
are as follows: 

Dilatation of the stomach is a. frequent rosnlt of tho obstruction at t bo 
pylorus caused by the cancerous development. Less common than dilata
tion of the stomach is the gizzard appearance ca.used by tho same contrac
tion that shri ve lled the mucous membrane, inducing a shrinking or the 
whole stomach wnll , which sometimes becomes an inch thick, the cardia 
and pylorus not infrequently being closely approximated, n,ud the anterior 
and posterior stomach walls being almost in juxtaposition. 

Okronic gastritis is developed when t11 c new growth attains sufficient 
size to cause pressure, and in snob cases the mucous membrane presents 
the characteristic appearances of that affection. 

Perforntion of the stomach someti mes occurs, causing a fatal }Jeritoni 
tis; a secondary opening mn.ypenetratc into the duodenum. liver. jejunum, 
or ileum, or through the anterior wall of the abdomen, and thus form rm 
external opening. In rare instances openings a.re made into the pleural 
cavity, lungs, bronchi, or pericardium. Large branches of the pncnmo
gastric may be destroyed by the new growths. Iu five per cent. or the cases 
of cancer of the stomach, secondary cancer is developed in other organs. 
The organ wh ich is Lhe most frequent sea.t of this secondary development 
is the live1·1 and after the li"rer the lymphatic glands in the immediate 
vicinity of the peritoneum, and various segments of the in testine, espe
cially the rectu m. The kidneys, bladder. spleen, pancreas, and ovaries ma.y 
also be the seat of these secondary developments. The position of tl1e 
stomach is sometimes cltanged, t he weight of the tumor dragging it in to 
the lower portion of the nbdomcu, and there it may be bound to the intes-
tines, bladder, uterus or ovaries by firm adhesions. . 

Meclullary or acute cancer of the stomach commences in t he sn,mc t is
sues as scirrhus, in the form of nodules much softer than t hose or scirrhus. 

On section, cancer· juice can be l'eadi!y exprc>sscd from tbe cut surface 
of the cancerous mnss ; the proportion of the stroma being much less, and 
the cells more abundant. '!'be growth is more vasculn.r, and not infre
quently contains srna11 blood extravasations. It is much more rapid in its 
development than scirrhus, and while proliferation of the epithelial struc
ture occurs at the periphery, fatty degeneration breaks down the centre, 
and it sometimes becomes difltnent. The mucous t issue is rapidly invaded. 
Large, spongy, "fleshy" excrescences project into the cavity of the stomach. 
Arounrl the growth, which varies in size from that of a pigeon's egg to that 
of an orange, is a. ring of tiss\lc infiltrated with cancer, beyond which the 
solitary glands arc enlarged, and the stomach follicles degenerated. " Vil-
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]ous" cancer of the stomach is n. modification or Ya rieiy of mednllary can
cer. If mednlln..ry cancer ulcera.ies, the s1ough is thrown of!, and an ex
cavated ulcer is exposed, snrrouud od by au elevated rim, from which pro
jects the cau1if1owcr-1iko growth, very friable and vascular. 'J1hc su rface 
exposed by such ulceration is often very Jargc, even six or seven inches in 
diameter. Epithel ial c;rnccr is rare in the stomach . When present, ii pre
sents the same characteristics as when developed on other mu cous surfaces. 

Colloid or alveolar cancer has ihc same slmciurc as colloid cancer occur
ring in other parts of the body. It appears oftener in the stomach than 
elsewhere, but even here it is rare. 'l,herc arc different opinions us to its 
starting-point; some state that it begins in the subscrous, others in the 
submucous tissue. Recently ::t glandular origin has been ascribed to it, 
si milar to epitheli oma of the ski n. Wherever commencing, it rarely ap
pears as noclulcs, but commonly as an irregular mass of "gum-like" glis
tening material, contained in large and distinctly marked alveoli, in which 
arc crnbcclded polygonal nucleated cell s. '11he walls of the stomach, the 
scat of col1oid degeneration, are very much thicker than normal. Its ten
dency is to spread rapidly over a large surface. The contents of some of 
the alveoli are c.lisclrnrgccl into the stomach, thus g iving to its inner sur
face an irregular, "honey-comb" appearance. 

Etiology.-Cancer of the stomach occurs most frcqueutly between the 
ages of forty-five antl sixty-five. It is more frequent in males than females. 

Jlereclitm·y predisposition is nncloubtellly its most important etiologic<il 
factor. Beyond this its etiology is obscure. 

Symptoms.-'rhc earliest and most prominent symptom of cancer of the 
stomach is anorexia, nccompanied by a sense of uneasiness or distention in 
the epigastrinm, with nausea an d vomiting. Pyrosis is often prcscutquiLc 
early. Patients describe the pain as dull, gnawing, or as a tightness or 
'~soreness" over the stomach ; after a ti 1.nc it becomes lanciuating, fixed, 
and constant; the localUy of the pain does not correspond to the seat of 
the ca.ncer; when the growth has its scat in the lesser curvature, the pa.in 
is referred to t he interscapular region ; :it is not usually increased by inges
tion of food, and if it is, it docs not ce11se at the end of t he cligesti\'e pro
cess; it may become constant and severe. 'rhese symptoms usually exist 
before tlte appearance ~/'a tmno1'. During the period of its growth, vomit
ing becomes frequent. There are t hree prominent ca.uses of the vomiting: 
first, from obsfruction. Vomiting from this cause comes on comparatively 
late; when the obstruction is at the card ia it occurs immediately after 
eating. If it is situated at or about the pylorus, the food is retained for 
one or two hours. Secondly, from irr-itation. Thi s occnrs independent 
of taking food ancl the time of its digestion. Thirdly, from fermentation . 
'l'his occurs after a la.rge accumulation of food in the stomach; and the 
matters vomited arc dark and yeasty, not infrequently cont.tining sarcinm 
ventriculi. When free 11yclrochloric acid is persistently present in the 
gastric contents, cancerous obstrnction may be quite certainly excluded. 
When this acid is persistently absent, the probabilities are in favor of can
cerous disease being present; but no absolute deductions can be made. 



OL'{CER OF THE STOMACH. 2GO 

Hiccough, flatu lence, and const ipn,t ion arc often vrry annoying, some
times Yery distressing symptoms; and emacjation, debility, and the hag
garcl "cancer countenance," are often present. 11hcrc is mental depres
sion, anxiety. aud tbe pn.ticnt is morose or apathet ic. 

When ulceration of the free suriacc of the cancerous mass occurs, the most 
constant symptom is lwmorrlwge. This mny be copiou s and brjght reel in 
color, but usually the blood is so altered by the gastric juice, and so mixed 
with food, that it is rusty, brown, or blackish in color ("coffee-ground" 
Yomit). In the later and larger hemorl'hages, the blood may in part cs
cu.pc by the bowels, ancl then cliarrhcea occurs, caused by tho decomposing 
blood; the stools have a dark tarry appearance, with a very offensive odor 
('· mehena 11

). The yellowish green color of the skin, usually present, 
may change to a jaundiced hue, due to pressure of the cancerous mass 
upon the bile ducts. 

One may be deceived or puzzled, during the course of cancer of the stom
ach, by a remission of the anorexia, pain, hemorrhage, and vomiting, so 
that improvement seems to be taking place, and the patient believes he 
is recovering; bnt in a short time a11 these symptoms will return with 
inCreased severit.v, and the disease will progress more rapidly tlrnn before. 

Again, there is sometimes a febrjlc r eactfon-not a definite heclic, but a 
symptomat ic fever-which appears irregularly during the progress of the 
cancer, and often misleads on account of the belief that the temperature 
iu malignant disease is normal or sub-normal. During Lbe advanced stage 
in many cases the tongue becomes covered with aphthre, typhoid symptoms 
derelop, and death is often preceded Ly delirium and coma. Tho urine is 
scanty, high colored, and of a high specific gravity. It is loaded with urates, 
and deposits a pink sediment regarded by some as a diagnostic symptom. 

Physical Signs.-By palpation a. tumor may be cl iscowred-somcti mcs 
large, hard, irregular, and nodulated; sometimes sma.11, deep-seated, and 
elastic. In the former case it is easy, in the latter very clifficulL of recog
nition. If the cancer is situated at the cardiac extremity of the stomach, 
no tumor will be felt. The tumor is usually movable, except when adhe
sions have formed between it and the adjacent tissues. If the cancer is at 
the pyloric extremity of the stomach, tho tu mor is usually situated in the 
median line ; it may, however, be fe1t at the lower part of the cpigastric 
region, in t he right hypochondrium, a.t or just above the line of llic 
mnbilieus, or it may be far over on tl.ie left side. It may receive and 
transmit the impulse of the aorta, that is, become a pulsating twnor. rrhc 
epigastric region is prominent, hard, resisting, and tender. lt is impor
tant, during the examination, to have the patient distend his stomach by 
drinking one or two tumblers of carbonated water. 

Percussion over tl1e tumor elicits circumscrjbed dulucss with a t.ympa
nitic or a peculiar hollow quality ; light percussion may give alJsolnte 
fla tness, when forcible percussion gives a tympanitic resonance. 

Auscultation gives negntivc results. 
Differential Diagnosis.-Cancer of the stomach may be mistaken for gas

tric 1.tlcer, abdominal <meurism, cancer of tlte pwncreas
1 

cancer of the left 
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lobe of lhc li'ver, and for chronic gttstric catar1·h with, lucmatcrncsis ,· the two 
latter :>re considered nnder those heads. It is harclly possible, after a care
ful study of a case, to mistake cancer of the stomach for gastric dyspepsia, 
or to confound a cancerous tumor at the pyloru s with an ovarictn tmnor. 

Ulce1· of the stomach occflrs most in young adults, especially females, 
while cancer .is seldom met wilh .in persons under forty. In cancer there 
is usually a history of hcredita.ry cauccr ; while ulcer of the stomach is 
usually associated with nnmmia, chlorosis, prol onged lactation, or pro
longed compression of the stomach, as .in the case of shoemakers and sow
ing-girls. Tho pain iu cancer is continuons, and described as Jancinnting ; 
while in ulcer the pain is inf·crmittcnt, greatly increased by taking food, 
often referred to the lower dorsal vertebrre, and described as "gnawing" 
or bu ruing. llcnnatemesis, in cancer, has a. sooty or "co.ff'ec-ground 1 

appearance, is sm~lll in amount, and appe~rs late ju the disease; while in 
ulcer it is bright red arterial blood, is profuse, and appears as an early 
symptom. Vomiting in cancer docs uot relieve the pain, is not very severe, 
and comes on late; but in ulcer it is severe, comes on early, and affords 
temporary relief from the pain. The cancerous cachexia. and debiliLy are 
present early mid stea.d.ily progress in cancer; while in ulcer there may be 
pa.Hor, but oo characteristic cn.chcxia. rrlJC presence of an cpigastric tumor 
establishes the diagoosis of cancer. 

An aneurismal tumor is smooth and ovoid; a. cancerous tumor is hard 
and irregular. An expansive, dilating impnlso is girnn to the hand on 
palpating an anourismal tumor; but in cancer this impulse is li ft ing in clrnr· 
actor. In ttncurism there is constant pain in the back corresponding to the 
position of tbe tumor, which is absent in cancer. There is a change in the 
femoral pulse in ancurism, which is uot present in cancer. The gastric ~ymp

toms, the cachexia, and the debility of cnncer are not present in ancnrism. 
Iu cancer of the pancreas, 1omiting is less frequent, and whe;a present is 

not coffee-ground, and the vomited matters contain free hydrochloric acid. 
rrhere is no dilatation of the stoma.ch, coustipatiori is less severe, and the 
passages oflcn conbiu fat. Jn.undicc is more freq uent from implica.iion 
of, or pressure oo, the hepatic cluct. 

The tumor in })l.mcreatic cancer is always high up and 11xed; in gastric 
cancer it may be low in the abdomen or freely movable. 

Glycosuria is occasionally present with pancreatic cancer, and not with 
gastric cancer. 

Prognosis.-'rhc prognosis in cancer is always unfavorable. Its shortest 
duration is seven weeks, and its longest three and one-half years, lhe a\'Cr
agc duration being one year. Early vomiting, with hromatcmesis, great 
and sudden emaciation, nnd complete anorexia, are especi ally unfavor:tble 
symptoms. The important complications of cancer of the stom:.wh are the 
deYelopment of secondary cancer in other organs, peritonitis,-iuclepenclent 
of or with pcrforntion,-p1curisy and pneumonla, pericarditis, endocardi
tis and fatty heart, tuberculosis, coagula in the sinuses of the dura mater, 
phlegmasia do1ens, non-cancerous ulcerations in the rectum aud colon, 
ascites, aud general anasarca. Death may occur from hemorrhage, peritoni
tis, exhaustion, marasmus, and from complications. 
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Treatment.-The treatment is altogetherpallia#ve. The indications arc 
to make the patient comfortable by relieving pain a1H.l vomiting. 'rho clict 
may be determiuccl by tl1e experience of each patient. In the majority ot 
cases alcoholic stimulants in moderation nrc beneficial. When the pa.in be~ 
comes severe, mo11)bi:.t may be administered hypodermically. If a.t any 
time the stomach becomes overloaded, its contents may be carefully re· 
moved by means of a stomach pump. The constipation, which is often ob
stinate, is best overcome by aloes; the flatulence ancl painful eructations by 
sulphite of soda or oil of cajcpuL During tho who1c course of cancer, 
subnitrnte of bismuth may be adm.iuistcred, its combination with soda, 
conium, and stramoninm being highly recommended by English physicians. 
Some assert tlrnt arsenic is cllectiYe in retarding the cancerous growth, and 
thn.t its administration with iodine and carbolic acid nmy urrcst its clevcl· 
opment. JHy experience does not confirm this statement. If the stomach 
entirely rejects food, rectal alimentation may be resorted to. 

ULCER OE' THE STOMACH. 

Statistics sl1ow that gastric ulcers, or cicatrices caused by ulcers, are found 
in three out of every hundred cases of diseases of the stomach. ·rhey may 
be classed as follows: 

I. Superficial Ulcer, or Jlemorrltagic 
Erosion. 

II. Follic!<lar Ulcer. 
III. 'l'he Chronic, Round, or Pe1fora

ting UlceJ'. 
TI'. 'l'ho TyJJltus Ulcer. 

V. rJ'hc 'l.'yplwicl Ulcer. 
VI. rl'hc Variolous Ulcer. 

VIL 'l111en!phllteritic Ulcer. 
VIJI. 'J'hc SyphiliticUlceJ'. 

IX. The Tuberculm· Ulcer. 
X. 'l1he Cancerous Ulcer. 

'l'ho first two lrnvo 1.tlready been considered. 
The specific ulcers which receiYe their names from tho diseases in wliich 

they occur as occasional pathological lesions, will he considered ju connec
tion with the history of those diseases. 

The chronic, round, }Jeriornting ulcer is by far the most frequent form 
of gastric ulcer, and is the one indicated when the unqualified Lenn, ·ulcer 
of the slomacli, is used. 

Morbid Anatomy.-Ohronic }Jcrforating ulcers most frequently occupy 
the posterior wall of the stomach near its pyloric cxtrcmi ty. 'rhcy vary 
in size from half an inch to two Ol' three inches in diameter; an ulcer 
onc-ha1f inch in diameter may exhibit all the clinical characteri"Stics of 
one of large size. These ulcers arc at first circular or elliptical in iorm; 
occasionally they become irregular when two or more a.re fused together. 
When oblong they have their axis either parallel wiL11, or transverse to 
the axis of the stomach ; sometimes they form a zone about the pyloric 
end of the stomach. The large ulcers are formed by the fusion of several 
small ones. They begin in the mucous membrane of the stomach; their 
boundary is nearly vertical, smooth and sharp, so that now and then at a. 
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post-mortem the mucous membrane will present an nppilarancc aa i[ a C'ir
cular i1iecc had been "punched out" with a sharp instrnmcnl. There iR 

no evidence of an infl1.1mmatory proccNJ. 
'l'hc loss of substance may involve only tho 
mucous layer, or it may extend to t110 sub
mucous tissue, or penctrnto deeper and in
rnh·e the muscular ancl peritoneal coats; 
as it extends, smaller and less regular cir
cles arc formed, gradually diminishing in 
diameter, a sma1l opening in the muscular 
coat, or a mere point upon the llcriloncum, 
being the apex of tho conical or "funncl
shaped" excavation. As the ulcer sprcadd 
transversely in UIC course of the vessels, UUs 
"step-like," bevelled appearance becomes 
more and more marked. The tissues around 

.,. · '{r,.;;;·;;;;:;,;,9;;0,.,9-,;;,;;,;;;;,~;;'.-' 111
• the ulcer arc sometimes normal, especially 

when the mucous membrane alone is in· 
vo1vcd; at other· limes the mucous layer encircling the h;i:rn of tl1e ulcer is 
thickened and incluralcd. The mucous membrane in the vicinity 0£ an 
ulcer is sometimes the scat of a circumscribed chronic catarrh; bnt more 
often cltronic calarrli involres the whole gastric mucous membrane. 

The mrialions from these usual pa.thologic;il appearances consist, first, in a 
mass of black blood adhering lo the bnse of the ulcer; secondly, in pctcchial 
extra.vasalions around the injected margin 0£ the ulcer; thirdly, in theYillous 
or "polypoid" vegC'btions Rpringing np from the mucous membrane sur
rounding tho base of tho nh.~c r; amlfourthly. in suppuration in the coats of 
the stomach with subsequent suppuralirc pylcph lebilis. The in·ogressiYC in
crewse in the c1epL11 of the ulcer, which is part of its natural history, wouhl 
always lead to pcrfornlion a.ncl discharge of the con Lents of the stomach into 
the peritoneal cavily,wcre it not for tl1c csla1Jlish111cnt of a lornl pcritoniti's 
which causes the corresponding portion 0£ the stomach Lo become adhcrcn~ 
to Lhe adjacent parts. These adhesions may join it to the pancreas, liver, m& 
scntcry or spleen. 

The number of ulcers which may be found in a. stomach varies from one 
to six ; as a rule there is but one. Gastric ulcers, if not large or deep, 
may heal without. producing deformity of the stomach. If they arc largo 
or deep, the resulting cicatrix, by its coutrnction, causes dcformiLv of the 
slomacl1. When lhc mucous and submucous tissues nro alone il~rnl\'ed, 
the loss of substance is replaced by new connective-tissue, which docs not 
contract; lhe resulting cicatrix is merely a white spot, with little or 110 

puckerjng. The usual process of repair in deep ulcers is that of a 1ocal in· 
tlammation with lymph exudation. The connective-tissue formed al the 
base and around tho ulcer contracts, and there remains a central, Jw.rd 
mass from whicl1 radiate 1Jar1ds of·counecti,•e-tissuo into the adjacent 
nn~cous membrane. r.rhe contraction of this cicatricial tissue may cause a 
atncture at the }1y1orns, or, if the ulcer extends m·ound t11e central portion 
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o( the stomach, may give it an "hour.glass" shape. When there is slcno
sis at the pyloric orifice, the stomach is dilated and tbe walls arc thickened 
in one subject and thinned in another. 

Ulcers may extend by degeneration of the newly-formed tisstle. With 
the extension of the ulcers, some of the larger vessels (as the superior py
loric) may become involved, and extensive hemorrhage result; usua1ly, a 
"protective thrombosis" prevents this accident. llemorrhages, the result 
of intense passive hyperremia, or of erosion of small vessels, arc of little con
sequence compared with those which result from the opening of vessels of 
large size or of the organs with which the stomach becomes adherent. In 
this way tho portal vein, and the splenic, pancreatic and hepatic arteries 
have been pierced. Perforation of the stomach in gastric ulcer occurs 
only in about one-eighth of all the cases. Though the posterior surface 
of the stomach is the more frequent seat of these ulcers, the liability to 
perforation is greatest when the ulcers are situated in its anterior wall. 
If perforation and escape of the contents of tho stomach take place into 
the peritoneal cavity a genernl, rapidly fatal peritonitis immediately foi. 
lows; when adhesions prevent the contents of t11c stomach from escaping 
into the peritoneal cavity, a local peritonitis is developed and an abscess 
may be formed in the neighborhood of the ulcer, which abscess may com
municate with the pleural cavity, duodenum, colon, or gall-bladder. 1 

Etiology.-Ulccr of the stomach oCClll'S in females oftener than in males, 
the proportion being more than two to one. The liability to it is greatest 
between the ages of fourteen and thirty, although no age is exempt; it has 
been found in the new-born babe and in the octogenarian. Anremia and 
chlorosis are the two great predisposing causes. Chronic and phlegmonou! 
gastritis, cirrhosis of the liver, and obstruction of the gall-ducts may lead 
to ulcer of the stomach Uy inducing obstruction in the vessels of the walls 
of the stomach. Ulcer nwy Tesult from an habitual stooping position, as in 
milliners, seamstresses, and shoemakers, or may come from. the constant 
striking of the shuttle of the weaYer against the epigastrium. !Jfiliary 
aneurisms in the gastric walls may cause gastric ulcers. Suell, ulcers are 
nwst frequently met witli in connection witli a cirrliotic kidney. It may 
occur without any recognized .cause. 

Symptoms.-The symptoms of gastric ulcer are sometimes obscnTe, at 
others well marked. 

Pain is one of its constant symptoms: at first it is dull and heavy; 
then it becomes burning and gnawing, causing a sickening sensation quite 
distinot from nausea. It usually comes on soon after the ingestion o! 
food, and lasts during the entire period of stomach digestion; occasionally 
it is not present until an honr or so after eating. It is circumscribed to a 

1 Manytheoricsbavcbecn advanced in regardtothcpathogenesisot gastric ulcers; the rcllowingnro 
the principal ones: perforating ulcers may be the result of an inllammntory process, n sequel, oftentimes, 
orchronicgastritls. Rokitanekyattributesthemtocongestion,e:s:tr1wnentlon,andsubecquentnccrosis of 
the tissue. Virchow maintains that emboliem or a YCJIOUS stl\Sis deprives n portion or the etomach or lie 
'·a~ulareupply,andtbntthestomnch·ti~suethus deprived of its nutrition, is acted upon by the gastric 
iuiccasdcadtlssuc; t\8areeult,there.isaloasoteubstanccnndtheformationorulcers. Ile compares tho 
funncloreone-~hapednppearanceoftheulccrtocmbolicinfarctioneelscwhere,thecapillarics alwaysra111" 
Jrylngoutirrromthemaiutrunk. 
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•pot rarely larger than a sih•er dollar, is accompanied by tenderness on 
deep pressure, :incl its intensity is usua11y greatest just above the umbili
cus. The ''dorsal" pain of gastric ulcer was first recognized by Cruveil
hier. It comes on some weeks or months aflcr the pain in tlrn epigns
trium; it is Jocatecl at the eighth or ninth dorsitl \'ertebra, and is constant, 
although it may sometimes alternate with the epigastric pain. In a (ew 
cases the pain is paroxysmal ; there arc intervals of freedom from p:tin, fol
lowisd by severe attacks, resembling those of neuralgia. Relief from the 
pain of gastric n1cer is frequently obtained by a recumbent posture; this 
happens when tl1e ulcer has its scat on the anterior wall of the stomach. 

Nausea, vomiting or regmgitation of food may accompany the pain; 
in some instances there is pyrosis, or "water brash ; ~' usually the vomit. 
Jng occurs when the pain is most severe. The matter vomited consists, 
first, of the food taken into the stomach, which has a strong acid re
action; later it is miuglecl with bile. 'rho vomiting temporarily relieves 
the pain. Afler a time these dyspeptic symptoms are complicated by 
hrematcrnesis, which may be regarded as essential to its diagnosis. Jn n 
few cases there is no vomiting. Some will vomit Se\•eral times in the 
twenty-four hours, others once a day, and others every two or three clays. 
As small bleedings do not cause vomiting, and as attention is rar(']y 
paid to the stools at this period, the exact date of the first hemorrhage 
is usually unknown. The symptoms which attend the hrematemesis nre 
a sense of unusual fulncss in the stomacl1, accompanied by a. feeling of 
faintness; Lbc face is blanched, nausea exists for a varying period, and this 
is followed by vomiting of partially coagulated blood, which is so bright 
as to leave no doubL of its arterial origin. In rare instances the first hem
orrhage causes distention of the stomach, syncope and pa.inless col1a1Jse, 
followed by death. 8ometimes the blood vomited has a dark, grumous 
appearance, looking like coffee-grounds. In young females the hemor· 
rha.ge is usuall.Y preceded by a diminution or stoppage of the menses. 

Preceding and accompanying tbc11romaternesis there arc usually dyspeptic 
symptoms smlilar to those of gastric clyspepsia. Cachcxia is a late symp. 
tom, the appetite is rarely impaired, sometimes it is even increased; great 
debility and extreme anremia result from the recurring hemorrhages. rrhc 
face assumes an earthy pa11or ; when the pain is intense it is "drawn" 
and haggard, which by some is regarded as characteristic of ulcer of the 
stomach. Perforation of the stomach is attencled by the symptoms of 
rapidly develo1Jed and extensive peritonitis. Pain in the right shoulder is 
a prominent symptom if an ulcer of the stomach involves the under sur· 
face of the Ii ver. If cicatrization of a gastric ulcer ta.kcs place without 
adhesions or stricture all the above symptoms remit and complete recovery 
.f?llows; if adhesions or stricture remain dyspepsia and cardialgia may con· 
tmue for the remainder of the patient's life. Obstinate constipation is the 
rule in ulcer of tl10 stomach, but hemorrhage may cause diarrhooa. 
The blood gives to the dejections a dark color and a "tarry" consist
ence, a condition called "melrena." 'l'he only pliysical sign of gastno 
ulcer is extreme tenderness on firm pressure over the epigastric and 
dorsal regions. 
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Differential Diagnosis.-Thc diagnosis in a Lypical case of ulcer of Lhc 
stomach is not difficult; in the more obscure cases it may be mistaken 
for cancer of the stoniaclz, liepatic colic, the seconcl stage of cirtlwsis, 
cardialgia, and clt1·onic gastric catarrh with luematemesis. The diag
nosis of cancer of the stomach, hepatic colic, and the second stage of 
cirrhosis arc considered under these headings (q. v.). 

In neuroses causing cardialgia, there will be a history of neuralgia in 
other parts of the body or a well-marked history or hysteria. rrhe 
pain of cardialgin. is not excited or increased by the introduction of 
food into the stomach, but often comes on when the stomach is cmply ; 
while in ulcer the pain is associated with ingestion of food. In carlJialgia 
pressure over the cpigastrinm and the ingestion of food relieYe Lhe 
pain; the rercrse is the case in ulcer. Again, cardialgia. is relieved by 
the constant cmrent and Faraclization, which increase ra.thcr t.ha.n 
relieve the pain of gastric ulcer. Dyspeptic and gastr ic disturbances 
are constantly present in ulcer; while these are absent. in the intervals 
between the paroxysms of neurotic cardia.lgia. llrema.tcmesis never occurs 
in earclialgia. 

In cltronic gastritis with ltemorrlwge there is the history or disease 
of the liver, heart, lungs or kidneys; while in gastric ulcer there is 
usually no such history. The pain in gastritis i~ not so intense or 
of the same character as in ulcer of the stomach. A coated tongue, 
great thirst, malaise, and pyrexia. arc prominent in cases of clnonic 
gastritis, ancl absent in ulcer. The vomiting in ch ronic gastritis comes 
on in the moming, and the matter vomited is stringy mucus, some
times streaked with blood; while in ulcer the attacks or vomiting usually 
follow tlrn taking of fluids or solids, and the blood is vomited in consider
able quantities. 

Prognosis.-More than one half of the cases of ulcer of the stomach re
cover. The average duration cannot be determined. Some terminate 
fatally iu a few weeks, others continue for a long period. In the protractccl 
cases, the symptoms are probably due to the existence of more th:tn one 
ulcer. Most of the rnses that reCOYCr continue for more than a year. rrhe 
1irognosis is bad where ulcer occurs in the aged and in feeble women. 

The complications of gastric ulcer arc chJorosis and hystCria; thoracic 
complications, such as pneumonia, bronchitis, pulmonary tubercle, acute 
pleurisy, and empyemn.; abdominal, such as suppuratirn pylcphlebitis and 
peritonitis. Death occurs from hemorrhage four times as often in the 
male as in the female. Exhaustion, either from pain or from vomiting 
or from starvation, causes death in 5 per cent. of the cases. Perforation, 
with peritonitis or without it, occurs in about 13 per cent. of nll the cases. 
'fbe liability to 1ierforation is greatest in the female between the ages of 
fifteen and thirty; while in the male the liability is greatest about the 
fortieth ycru'. Cicatrization of an ulcer a.t tho pyloric extremity of the 
stomach is usually followed by di la talion of the stomach. When t.hc cicatrix 
surrounds the pylorus and the obstruction is extreme, persistent vomiting 
and all the evidences of inanition may simulate cancerous obstruction. 
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Treatment.-The most important thing to be accomplished in tho treat. 
ment of gastric ulcer is to give •rest to tlte stomaclt. 'l'o this end the patient 
must he kept in bed, ancl the diet restricted to peptonized milk. From a 
tablespoonful to a teacupful may be given at intervals of two hours during 
the day and night. 'fhis makes it possible to keep the gastric contents per
sistently alkaline, and thus avoid the possiblydestruetivc action of exccssirnly 
acid gastric juice. When milk is refused, digested beef-juice maybe given 
in its stead; all vegetables, tea, coffee, starchy food and fruits must be pro
hibited. If all kinds of food are rejected, rectal alimentation must be prac
tised, four ounces of defibrinized blood (containing four grains o( chloral to 
prevent its decomposition) may be thrown into the rectum every six hours. 

The remedial agents which have been found most useful in gastric 
ulcers are the sub-nitrate of bismuth, in twenty-grain doses, four times 
a day, sulphite o.f soda, oxalate of cerium, and hydrocyanic acid. 
Half a grain oi nitrate of si lver, three times a day, seems to exert a bene
ficial effect on gastric ulcers of long standing. as well as on the accompany
ing gastric c~~tarrh. Several observers claim that arsenic retards the spread 
of gastric ulcers; my experience does not confirm this observation. If the 
pain is severe, and there is no 11emorrhage, warm poultices may be applied 
to the epigastrium ; but morphia hypodermically is far more reliable for 
the relief of pain, and may be used at regular intervals with benefit. llypo
dermic injections of ergotin, and ice-bags to the epigastrium, will usually 
check the hemorrhages. The flatulence, which is often very distress
ing, may be mitigated by sulphi te of soda, carbolic acid, or the alka
Jies. Constipation when present is relieved by ox-gall enemata, or saline 
mineral waters, the latter being especially useful when there are acid eruc
tations. When the patient will bear it, castor-oil is a safe aud efficient 
ln.xative. Stimulants must nernr be gi-ren by the stomach. They may be 
given by 011emata in emergencies. 

Rest in bed and a restricted diet should be enforced for at least three 
month s. Then, if the symptoms indicate that cicatrization is well es
tablished, maccaroni, potatoes, stale bread and cocoa may be allowed; still 
later oysters, soft eggs, and sago. The patient must not return to an 
ordinary mixed diet for at least six months. The anromia which follows 
gastric ulcer must be overcome by fresh air, moderate exercise, iron, and 
quinine. It must be remembered tlrnt the higher the nutrition is carried, 
Lhe more rapid aud complete will be the repair of the ulcer. This end 
must be had constantly in view in the management of these cases. The 
establishment of nitric acid issues, and the employment of moxw over 
the abdomen or cpigastrium, as recommended by some, are of doubtcul 
service~ either for the relief of pain, or to hasten the healing of the ulcer. 
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NEUROSES OF THE STOMACH. 

These are comparatively rare independent of a well-marked neuralgic 
diathesis. 'rhey are known as nervous gastralgia, or cardialgia, and as ner
vous dyspepsia. 'l'hoy have no distinct pathological lesions. 

-Etiology.-Neuroses of the stomach are met with most frequently in 
females, ancl occur especially in those with an hereditary neurotic predis
position. Exhaustion, anoomia, ancl chlorosis, cspccia.l ly when accompanied 
by depressing influences, as grief, fear, anxiety, or great intellectual effort, 
play a most important part in its etiology. In the same way exhaustion 
from hemorrhage, insufficient food, venereal excess and masturbation will 
induce it. Central ucrvons diseases and disease of the pnenmogastTics or 
sympathetic will sometimes cause it. The excessive use of tea or coffee has 
been cited as a cause, but tl1ose cases where some particular article of diet, 
as milk, brings on attacks of pain in the stomach, are not true neuroses. 
Reflex irritation caused by painful affections of the teeth, ear, kidneys, 
testicles, ovaries and disturbances in the alimentary canal, as hemorrhoids, 
Mnstipation, worms and hernia, has been regarded as a cause of gastralgia.. 
Diseases and displacement of the uterus, accompanied by disturbance of its 
functions, will very frequently give rise to attacks of cardialgia. 

Hysteria and hypochondriasis are its two most frequent causes; statistics 
show that of 360 cases of these two diseases only 30 were free from gas
tralgia. Malarial gastralgia. is accompanied by other forms of malarial 
neura.lgire. 

Symptoms.-Gastralgia usually begins with a sense of distention and 
tightness in the epigastrinm, followed by a. sm·ere and agonizing pain, 
which will be described differently by different patients. In many in
~tances the pain shoots through to the back. During an attack the abdomen 
1s sometimes d istended and rigid, sometimes fla.ttenecl and retracted. The 
pain is oiten so severe that the heart's action becomes irregular, the ex
tremities cold, the face pinched, and there is a tendency to syncope; in 
rare instances convulsions occur. The pain is relieved by firm pressure 
over the epigastrinm, by the constant current, and by Fara.<lizatio11; the 
duration of these attacks is not at all regular, sometimes lasting only a few 
minutes, at other times nn hour or two, generally terminating with gaseous 
eructations, or the ejection of an acid or an alkaline fluid. Sometimes be
fore the first attack there wiJI be complete anorexia. Vomiting, preceded 
by nausea., may be a part of an attack, and, though very severe, it docs not 
depress the patiettt. Between the attacks, which occur at intervals of days 
or weeks, reguJarly or irregularly, the digestive functions are normal. 

Differential Diagnosis.-Neurotic cardialgia may be mistaken for 1t.lcer of 
the stomach, which lrns already been considered. 

Prognosis.-This clepcncls upon the cause; cardialgia may continue for 
years and not endanger or shorten liie. 
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Treatment.-In tho treatment of this affection, tonics are always indi
cated. Iron, arsenic, nitrate of silver, and oxide o.f zinc may be tried allcr
nately. For relief when }lain is intense, morphia may be given hypoder
matically. Great care must be exercised not lo repeat the hypodermatie too 
frequently, for this class of patients readily become addicted to the use ol 
opium. Obstinate and protracted cases sometimes yield quickly to the 
constant current or io Fara<lization. 

NERVOUS DYSPEPSIA. 

(A tonic Dyspepsia.) 

Nervous dyspepsia includes disorders of digestion and distressing sensa
tions which depend npon functional rather than organic derangements of 
the stomach. 

Leube considers the disease under three forms: (1) Those cases in which 
the gastric juice is normal iu quantity and quality; (2) those in which 
there is an increased amonnt of hydrochloric acid; (3) those in which the 
acid is diminished in quantity. These forms can be distinguished only by 
a chem ical analysis of the gastric contents. 

All forms occur in nellrotic or neurasthenic individuals, whether the con
dition be inherited or acquired. 

Strii.mpell lays stress upon the "psychogcnous" clement in the produc
tion of certain forms of nervous dyspepsia. At one time the patient will 
complain of distention and oppression after taking a few mouthfuls of food, 
while at another he will eat heartily, enjoy his meal nnd digest it. Again, 
the pure1y psychic element is shown in those cases where an attack of indi
gestion fo llows the fear that a certain article of food may be harmful. 

Nervous dyspepsia is oftcu associated with 11eurasthenia, hysteria, and 
locomotor ataxia. It is not infrequenlly accom1iauied by gastralgia. 

Symptoms.--Leube states that ihe test of nervous dyspepsia is to find the 
stomach empty seven hours after a men!, ns under such circumstances the 
digestive process is normal. 

Its symptoms are a series of cl inicnl phenomena whicl1 vary not only in 
different individuals, but in the same individual at different times. rn1e 
patient may be emaciated and anremic or apparently healthy. There is a 
sense of llistention, weight, and a dull pain in the epigastrium after the 
ingestion of food, accompanied by flatulence, heart-burn, gastralgia, consti
pation or cliarrho~a, a dull headache, languor, depression of spirits and ir-
1·itability of temper. Pyrosis and a gnawing, burning sensation in the 
stomach arc especially likely to be associated with hyperaciclity. Pyrosis is 
the regurgitation into the mouth of a thin, watery, acid flnid, prcccclccl by 
a sense oi constriction and pain h1 the epigastrium. Sometimes there is 
not only a feeling oi oppression in the thorax, but a severe pain referred to 
the heart, accompanied by palpitation and dyspnrea. Jn snch cases the 
patient is very apt to imagine he has heart disease. Accompanying some 
cases there is vertigo, ringing in the ears, spots before the eyes, and otller 
sensations which together have been c;.1ll ed "stomachic vertigo." 'l1bese 
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patients h ear a buzzing sound and feel as if a vapor were enveloping them: 
they grow pale and grasp for support through fear of falling . 

Differential Diagnosis.-rl 1be phenomena of nervous dyspepsia often re
sem Ule those of chronic gastrititi and gastric 'ltlcet. Its d iagnosis from 
chronic gastritis has been given already. 

Pain is not so intense in nervous dyspepsia as in 'ltlcer, nor is it present 
over a smal1, circamscri bed area. IIemorrhage does not occur in nervous 
dyspepsia. If nervous dyspepsia occurs in middle life, tho age will assist 
in its diagnosis. Yet is must be stated t hat cases occurin which a differen
tial diagnosis becomes extremely diflfoult, if not impossible. 

Prognosis.-:Many cases of nervous dyspepsia res ist treatment stubbornly, 
others yield readi ly. In eYery case the surroundings of the patient m ust 
be taken into consideration in forming a proguosis. If they are such as to 
annoy and harass him, little can be expected from treatment; whereas, on 
the other hand, if be can be removed from tbo depressing influences, good 
results usually follow . 

Treatment.-Each case must be studied separately and its causes deter
mined . In all cases the lJatieut's confidence must be gained, and he must 
be assured that the gastric disturbance is purely functional. This is espe
cially necessary where the psychogenous element predominates. A change 
of scene and climate effect a rapid cure in many cases. 'rhe patient should 
be removed from all depressing influences and his surround in gs rendered 
bright and cheerful. Riding aud walking in the open a ir should be in
sisted upon. No mental or physical work should be performed immedi
ately before or after eating. The patients should take a cold sponge bath 
night and morning. 

The rest cme is attended by favorable results in certain cases, and may 
be resorted to when other means have failed. 

Wben there is hyperacidity of the gastric juice, an alkali, such as bicar
bonate of soda, may be administered for the relief of the burning in the 
stomach. Apollinaris or Yichy with the meals will accomplish the same 
result in many cases. Starches and sugars should be prohibited, and the 
diet consist largely of raw or underdone meat. Restr icting the patient to 
a milk diet often effects a cure. 

The effect of sipping a glass of hot water just before meals may be tried. 
When there is sub·acidily of tho gastric juice, hydroch loric acid and 

pepsin are inll icated. The vegetable bitters also nrc beneficial in these 
cases. Alcoholic stimulants in moderate quantities may be combined with 
them to advautage. 

Coffee, tea, and tobacco shou ld be aYoided. In the majority of cases of 
nerrnus dyspepsia more depends uvon the treatment of the general bodily 
condition than upon treatment directed to the stomach itself. 
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ILllMATEMESIS. 

Hrematemesis, or bloo<l vomiting, is a symptom in a variety of diseases; 
it varies in amount and frequency with tbe morbid conditions which in
duce it. Rupture of a. blood-vessel is one of its essential conditions. 

Etiology.-!. Injury to the mucous tissue of the stomach by traumatism 
or poisons. 

JI. Diseases of the wall of the stomach, associated with diseased condi
tions of the blood-vessels. 

III. Obstruction to the portal circulation, as in cirrhosis, acute yellow 
atrophy, aneurism of the hepatic artery and tumors compressing lbe vena 
portre ; gastric hemorrhage may remotely be produced by obstruction in 
the portal tissue, the result of cardiac and pulmonary diseases ("nut
meg liver"). 

IV. Blood poisoning may cause hrematemesis, as scurvy, yellow, tn>hus, 
and relapsing fevers, snake-bites, and cholera. It also occurs in patients 
with the "hemorrhagic diathesis," and in " bleeders," or those affected 
with lumnopltila. 

V. Cancer and ulcer of the stomach cause it. 
VI. Passive hyperremia, stoppage of menses in the female, and tlie sud

den arrest of hemorrhoidal discharges, are supposed to cause hrematemesis 
by suddenly raising the blood-pressure in the portal system. 

VII. Finally, tbis symptom appears nearly three times as often in females 
M in males, and usually between the ages of twenty and forty years. 

Symptom.s.-Tu hrematemesis, if the hemorrhage is profuse, the patient 
experiences a sense of heat and distention in the epignstrium, with nausea 
and vomiting; he becomes pallid, and the surface cold and clammy, as 
the blood rushes up in a full stream through the mouth and nose, or is 
thrown up by successive acts of vomiting. When the blood comes up with 
a sudden gush, some portion of it may enter the larynx and excite cough
ing, and then it may appear to be coughed up. r11he appearance of tho 
blood differs according to the length of time it has been acted upon by 
the gastric juice. II it is vomited in large quantities immediately after the 
bl~eding bas occurred, it will be partly fluid and partly coagulated; but 
if it has been retained in the stomach for a considerable time, it will be 
fluid and have a black, or brownish-black appearance, with an acid reac
tion. 

Differential Diagnosis.-Hrematemcsis may be confounded with /1mmopty· 
sis or "blood-spitting." 

Hmmoptysis is preceded by bronchial or pulmonary symptomB, and 
hrematcmesis by gastric symptoms. Hremoptysis is preceded or accom-
1ianied by a sense of constriction across the chest, by uyspnooo and cough; 
while before brematemesis, there is nausea, with oppression and distention 
felt in the epigastrium. If cough is associated, it follows the expulsion 
of blood. Blood is coughed up in mouthfuls, bright red, frothy, alkaline 
and mingled with sputa in hmmoptysis ; while it is vomited more or less 
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profusely, is dark colored, mixed with food, coagulated, and often acid in 
hrema.temesis. In hremoptysis th.ere is a. sense of " trickling" behind the 
sternum, and for a few days after the hemorrhage, small blood-spittings; 
and a physical examination of the chest readily determines the origin of 
the hemorrhage and estab1ishcs a diagnosis. 

Prognosis.-Hrematemcsis, though a grave symptom, docs not often 
directly cause death ;, the prognosis is determined by the diseased condi
tions with which it occurs. Ilrematemesis from cirrhosis of the liver or 
ulcers is always more dangerous than from any other conditions. 

Treatment.-Dnring the hemorrhage the patient must be kept absolutely 
quiet, in a horizontal position. Ice should be taken freely, and ice-bags 
applied to the epigastrium. Morphine and ergotin may be bypodermically 
administered, and the patient sustained by rectal alimentation. Astrin
gents given by the stomach usually do more harm than good, and sboulu 
not be employed. Iu severe cases the head must be kept low and brandy 
may be given by the rectum. If tbere is evidence of heart-failure, brandy 
and digitaline may be given hypodermically. After the hemorrhage ceases 
great care must be exercisecl in the diet of the patient; milk is the only 
nutritive article that should be allowed for the first week. The conditions 
which cause the hemorrhage must receive their appro1)riate treatment. 

DILATATION OF THE STOMAOII. 

Morbid Anatomy.-The amount of dilatation is very variable; in one in
stance the stomach was found capable of containing ninety pounds of fluid ; 
it may be either uniformly dilated, or there may bo dilated, circumscribed 
pouches corresponding to ulceration or erosion of its walls. When stenosis 
at the pylorus exists, the walls of the stomach arc first hypertrophied, aml 
then a muscular paralysis is followed by atrophy, thinning of its walls, 
and dilatation of its cavity, which is usually to the left and upwards. 
The muscular coat may be so stretched and thinned as sometimes to be 
scarcely traceable; this is more frequently the case when the dilatation is 
independent of stenosis. In some few instnncos fatty degeneration of 
the muscular coat has been found, and wHh it t.hc rugre of the mucous 
coat have disappea.re<l, and the mucous membrane has become pale and 
thin. 

Etiology.-Dilatation results.first from pyloric stenosis, and this may be 
caused by cancerous or non-malignaut ulceration, by the effects of cor
rosive poisons (acute gastritis), by thickening from chronic and phlcgmo
nous gastritis, and from £braid indurations of the pylorus. Whether spasm 
of lhe pylorus is sufficient to cause dilatation or not, is as yet undecided. 
Secondly, dilatation of the stomach may be caused by obstruction of the 
pylorus by tumors external to the stomach and duodenum, as cancer of 
tho liver, pancreas, gall-bladder, and lymphatics of the lesser omentum. 
T!tirdly, paralysis and consequent impaired peristalsis will cause dilatation 
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of the stomach. It may be the result of parenchymntous degeneration 
occurring in fevers and serere constitutional diseases. Suppurations about 
the stomach, as empyema and purulent pericarditis, may induce dilatation 

by diminishing its nerve supply. 

~
' Fozirtlily, habitual oYer-clistcn-____ ,__,--j tion of the stomach results from 

dsinking inordinately and eating 
immoderately, especially of food 

·: lJ which will ferment, and, by pro-
\ ductiou of gases, wilJ still more 

A . distend au overloaded stomach. 
' Fifthly, hernia, by dragging down 

'·------------ __./ tl10 stomach, and flbrous b:rnds 

FiG. 56. ---- ~i::i;~g d~~att:ti~!~er organs, may 

DiagramJllustratingDilatation oftheStomacli. Symptoms.-Dilnfation of lbo 
stomach may be acute or chronic. 
Acute dilatation usually occurs 

D. L;it!%,r'.~?,,q,'c.~'~'.?.' ·"'"'';anqt't"' o!Uatm!ian," after exhausting diseases, thongh 
iu some instances there is no dis

coverable cause. It begins with slrn,rp pn.iu in the epigastric region, with 
tympanitic distension and sometimes with tenderness on pressure. 'l'hese 
sym1)toms rapidly subs·ide, :mcl the subsequent dilatation is revealed by a 
physical examination of the abdomeu . 

In cl1,ronic or slow dilatation, vomiting is the first important symptom. 
'fhis sometimes occurs only after ea.ting, but ustw.1ly every two or three 
d:.1ys there is ejoctccl the accumulation of a portion of the previous day's 
food : the quantity vomited varies in amount from one to three gallons, 
and has a .fetid odor, a black, ':yeasty., appearance, aud an intensely acid 
reaction . On a miuoscopic exmm"nation of the matter rnmitcd, sarcim:e 
ancl torn1re arc found in abundance. The eructations arc offensive, con
sisting of sulphurctted and phosphuretted hydrogen, thr results of the fer
mentation and putrefaction accompanying this condition; pyrosis is a Ycry 
anuoying and often painful symptom. There is progressive emaciation, 
with pain, and a sense of weight and distension in the epigastrium. 
Muscular cramp in the calves of the legs is often a paiuful attendant. 
'l'hc pulse is compressible: the appetite remains good, often amounting 
to "bitlimia." In some cases where there is complete paresis, there is no 
vomiting, but rapid emaciation, and anorexia. from the commencement. 
The bowels are constipated, and the frecal discharges hard and dry. 

Physical Signs.-Inspection reveals a prominent rounding jm;t above the 
umbilical region . In some cases there is a peculiar depression just at the 
epigastrium. When the patient takes au effervescing draught, the stomach 
is visib1y enlarged and the epignstrinm becomes prominent. 

Palpation shows slight resistance n.t or below the epigastrium, the walls 
of the stomach being tense and elastic; sometimes the motions of the 
stomach and a prominence at the pylorus can be detected. 
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Percussion.-If the stomach is empty, percussion reveals an increased 
tympnnitic area, by which the position and shape of the stomach can be 
quite accurately mapped out; or, on filling the stomach with fluid, an 
abnormal area of dn1ness indicates the enlarged stomach area. 

On auscultation, a splash or "succussion sound" is heard on shaking 
the }Jn.tient ; and when fluid is swallowed, it can be heard dropping into 
the enlarged cavity. 

Differential Diagnosis.-This condition may be mistaken for asc.Ues, dis
tended "rinary bladder, or for liydatids of the liver. In ascites the fluid 
distends the lower and not the upper portion of the abdomen ; the area of 
the abdomen broadens and flattens when the patient assumes the supine 
posture, and there is fluctuation on palpation. 

Au ltydatt:d tumor does not change its shape or position when fluids arc 
taken into the stomach; it is fixed in its position and is not accompanied 
by gastric symptoms. 

The special diagnosis is of the cause. It is important to determine if this 
be 11yloric obstruction, and the nature of such obstruction. In all cases 
careful examination should be made for external tumors causing pressure, 
or the presence of any pyloric growth. The two important ones arc cancer 
and a. cicatricinl growth following gastric ulcer. The diagnosis by the his
tory has been given; when the tumors have developed, cancer is more 
irregular, distinct in outline, and tender on pressure. With cicatricia] con
traction the vomited matters will contain free hydrochloric acid and be 
free from blood. With the history these points are usually sufficient for a 
diagnosis. 

Prognosis.-The prognosis is determined by the conditions which ca.use 
the dilatation. Most cases are incnrable. Surgical measnres may afford 
relief in cases of cicatricial obstruction. 

Treatment.-The most important thing to be remembered in the treat
ment of this affection is to adapt the diet to the condition of the patient; 
food must be taken in small quantities; as small a quantity of fluid as pos
sible should be allowed. ·when the stomach is overloaded, its contents may 
be withdrawn by the stomach-pump, and thoroughly washed out with 
warm water. ~L1he daily use of the siphon in washing out the viscus in 
these cases has not proved to be as useful a therapeutic measure as was 
claimed for it when it was first employed. To overcome the paresis of the 
muscular coat, strychnine has been very extensively employed. Benefit 
may be obtained in some cases by the use of galvanism. '11

0 prevent fer
mentation, the sulphites or salicylic acid may be used. All saccharine 
crnd starchy foods must be abstained from, and a diet suited to each. caso 
must be persisted in. Resection of the pylorus for cancer has not given 
such results as to justify the operation. Loreta's operation of digital 
divulsion has been followed by quite invariably favoru.b1c results. It 
should be employed in all cases of undoubted cicatricinl nature, and in 
many doubtful cases an exploratory Japarotomy may be justified. 
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DISEASES OF THE INTESTINES. 

I shall consider Intestinal Diseases under tho following heads:-

J. Enteritis or Intestinal Catarrh. IX. Intestinal Obstruction. 
II. Diar1'ltma. X. 1Vtixy De,qenemtion of th• 

III. Olwlern Jforbus. Intestine. 
IV. Cholera In/antmn. XI. Cance" of the Intestine. 

V. Dysentery. 
VI. Typltlitis an<l Peritypltlitis. 

XII. Rectit-is or Proclitis. 
XIII. Intest1:nal Parasites. 

VII. Intestinttl Ulcers. XIV. Intestinal Colic. 
VIII. Intestin<il Jlem01'1'7rnge. XV. Constipation. 

ENTERTrIS OR INTESTINAL CATARRH. 

Enteritis is a general term applied to a catarrha] inflammation of the in
testinnJ mucous membrane. It may be acute or chronic, circlllnscribcd or 
diffused. 'fhe name "muco-enteritis" has been applied to it, wlwn the 
mucous coat of the intestine only is involved; when the inflammation in
volves the muscular and peritoneal coats, it is termed "phlcgmonous en
teritis." When situated in the colon, it has been called "inflammatory 
diarrhcea." 

Morbid Anatomy.-At its onset acute enteritis is characterized by conges
tion, tumcfaction and dryness of the mucous surface of the intestines; this 
is soon followed by an abundant secretion 
of mucous ancl pus, which covers the in
flamed surface. Peycr's patches and the 
solitary g1ands are congested and swol1en, 
ancl stand out O\'Cr the inflamed surface, 
causing it to present an appearance as if 
it were sprinkled with sand. After a 
time a thin serons fluid is copiously exud
ed into the intestinal canal. The layer of 
mucus and pus which covers the mucous 
membrane is either loosely attached or 
firmly adherent; in the latter case it re
sembles in appearance a diphtberitic exu
dation ; wlien portions of the muco-puru
lent layer are removed, the mucous surface 
underneath is found eroded. This is the 
sev~rest form of muco-enteritis. Acntedfe0:i~t~~m, ~::108\~i~~t~~t~~ia,~~!~m.id 
S~mp~cor erythem_atous intcsti nalcatarrh A, A. Enlarged sOlitary gland1. . 

?eg1ns 111 the small mtestine, and may rap- B, B. Cotze~~gaf~~r~fC::Pe~~ng 
idly spread over the entire alimentary tract. 
The mcm brauons variety is usually confined to the large intestine and rectum, 
the portion near the ileo-crocal valve being most extensively implicated. In 
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severe cases the mucous membrane is often dotted with ecchymotic spots. 
These changes in the intestinttl mucous membrane are not infrequently ae. 
companied by changes in its lymphatic structures. The lymph follicles be
come greatly enlarged, and are surrounded by an inflammatory areola. Their 
contents soften, undergo necrosis, and a small, round, Immel-shaped ulcer is 
formed, called a" follicular ulcer.'' This ulcerative process may extend be· 

yond the follicles and involve the sub
mucous and muscular tissues. A dull 
pink flocculent substance, of a "por
ridge-like" consistence, is often found 
in the intestine at the seat of numer
ous follicular ulcers. In nearly every 
case of acute intestinal catarrh, the 
mesenteric glands are congested. 

In plt.legmonous enteritis a.11 lhe coats 
of the intestine are involved. It is usually 
limited to a small ]Jortion of the intestine, 
varying in length from two or three 
inches to one or two feet. 'l'he affected 
portion is f'xcessive1y dilated; the mu
cous and submucous tissues correspond-

FIG. 
58 

ing to its scat are thickened, softened 
AcuteFollicuJarEnteritia. ;ransverseColonlaid and congested, and are either of a. dark 

~rc;r8t~~o~~i~1eei~~1~1fe~~ follicles, wbich hm ;:~:· ~~~e~~~~~16 ~t~.~~~:~~ai\~:1~1~:c~ft!~ 
coat is thick, soft and cedematous. Upon the peritoneal coat are irregular 
patches of submucous extravasatious, and the free peritoneal surface is 
covered with a thin plastic exudation. The intestine below the seat of the 
pblegmonons inflammation is contracted, empty, and its mucous membrane 
healthy, while above its seat the intestine is dilatccl and fillecl with fmcal 
matter, its mucous membrane remaining normal; sometimes at the seat of 
the inflammation numerous 'ltlCe1'S appear, extending in rings transversely 
about the intestine. It may be confined to the c::ccum and ascending colon. 

In cltronicintestinaZ catarrlt the mucous mem branc has a slaty, bl uc or gray 
color; sometimes black pigment deposits are found in the villi, and between 
the follicles. The membrane is thicker than normal, and, as a result, the 
peristaltic motion of the intestine is impeded. Hyperplasia of the connective
tissue immediately beneath the epithelium, and perhaps of the solitary 
and agminated glands, occurs. The epithelium itselI, in most cases, un
dergoes fatty or granular degeneration. The lymphn.tics arc enlarged, and 
project from the mucous surface, as immerous distinct white nodules, cov
ered with viscid gray mucus, which is sometimes purulent. The veins un· 
derneath the mucous membrane are enlarged and tortuous. If acute intes
tinal catarrh passes into c!tron.ic, the intestinal coats become thinned and 
pale, or hypertrophied, causing stricture of the intestinal canal; such sie
nosis occurs most frequently at the sigmoid flexure and in the rectum. 

Follicular ulcerations occur more frequently in chronic than in acute 
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Intestinal catarrh. In prolonged cases, there may he developed polypoid 
cysts; similar changes in the stomach may accompany inteslinal catarrh. 
Acute and chronic catarrh of the duodenum arc attended by changes similar 
to those which take pli.lce in olhcr porlions of Urn tract; but in duodenal 
catarrh, the secondary catarrh of the ductus commuuis, by obstrucling its 
opening into the duodenum, leads to catarrh of the hepatic ducts. 

Etiology.-Intestinal cataITh is ordinarily caused by direct irritation of 
the mucous membrane by improper or decomposing food, impure water, 
or nritating medicines, or by exposure to wet or cold. Extensive hurni 
will also cause it. Certain atmospheric conditions produce it in children 
during dentition, or during convalescence from one of the exanthema.ta. 

Chronic intestinal catarrh is often a complication of chronic malarial in
fection and cluonic Bright's disease. It may also be an accompaniment of 
hernia. Obstructed venous return, from hepatic, cardiac or pulmonary dis
eaEe, as cirrhosis of the liver, chronic vahular lesions, and pulmonary em. 
physema, is a predisposing cause. It occurs at all ages; one-third of tho 
diseases oi children have intestinal catarrh as their primary or principal 
1esion. Its two great predisposing causes in children arc dentition and ba'l 
hygiene, especially during tlle hot months, when there arc the greatest vari
ations of temperature. It may be cpiclcmic or endemic. 

The membranous nud phlcgmonous varieties occur as complic<ltions of 
the exanthemata, i1yremia, septicremia, puerperal fever, and, in rare in
st<lnces, acute tnbcrcu1osis, and acute Bright's disease. 

Symptoms.-As tlle symptoms of acute enteritis vary with t..he portion 
of intestine involved, as well as with Hs severity, the symptoms will be 
considered wit.bout aHempting a history of its course. 

Diarrhooa is its earliest and most constant symptom. It is called mucous, 
bilious, or serous, according to the varying cha.meter of the discha.rgcs. Jn 
mucous diarrhooa watery mucus is mixed with ordinary freccs. In cases 
where the stools consist almost exclusively of mucus, rectitis a.nd "colitis" 
ma.y be suspected. In colitis, cyJiudrical casts of varying lengths and 1ms 
are often present in the discharges. In t1rn so-ca11cd bilious diarrhcea, 11ain 
and cramps in the calves of the legs arc not infrequent. Thero is vomiting, 
hcaclachc, sallowness of the stuface, furred tongue, weight and fulness in 
the right hypochm1clrium, and more or Jess prostration. The color of the 
stools is more distinctly green than h1 any other variety. Serous diarrhcea 
is the most common, and when the unqualified word diarrhcea is employed 
this form is indicated. At first the dejections contain undigested food; 
after twenty-lour or forty-eight liours the frecal odor of the discharges is 
lost. At the onset of duodenitis, jejunitis, or ileitis, cliarrhcea may be 
absent if the large intestine is not simultaneously involved. Diarrhooa may 
occur independent of intestinal catarrh. 

Pah!_ is another symptom whicl1, although not always present, is so con
stant that its absence is lhe exception to the rule; Sl}mctimes it is colicky 
and griping in character, at others it is severe ancl paroxysmal, or dull and 
unremitting. In all cases it is rendered more severe by the ingestion of 
food. With the pain, there .is a sense of fulness and distention of the 
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abdomen, and tenderness on firm pressure ; yet moderate prcssnro sometimes 
relieves the pain . In local intestinal catarrh the pain· is confined lo the 
portion of the intestine involved. 

Flatulence, gurgling, and tympanitic distent ion of the abdomen arc 
usually present, and offensive borborygmi occur with tho passages and with 
emctations which may give a sense of relief. When gurgling OL' borborygmi 
are prominent the small intestine alone is involved. When the passages 
contain unchanged ingcsta, the large intestine is nstrnlly the scat of the 
catarrh. Nausea and vomiting indicate that gastric catarrh is associated 
with the intestinal, the combination being called gast-ro-enteritis. If 
severe intestinal catarrh has continued for a. long time, there may be 
nausea, but rarely vomiting. 

The local symptoms of enteritis are usually prcceclccl and accompanied 
by a mild remittent type of [eyer. The skin is dry when the temperature 
is much elevated, and sweating often occurs at night. The change in the 
pulse corresponds to the elevation of temperature. lleadache, thirst and 
Joss of appetite accompany the fever, and are more marked the nearer the 
inflammation is to the stomach ; in one case there may be great restlessness, 
m another extreme lassitude and prostration. The tongue is usual1 y dry 
and heavily coated; in children it is oitcu glazed and "beefy ; ., in 
tither case the breath is offensive. The urine is scanty and dark, almost 
black in the bilious variety. 

When it occurs in children, it has been called gastric or "inf<mtilo 
remittent fever;" in the evening the temperature may rise to 101° 
or 104° F., and be normal the next morning. The din.rrhma is severe 
in this class of cases, and the abdomen is usually very much dis
tended. There is great restlessness, tbfrst is excessive, and the little pa
tients are constantly calling for cooling clrinks. The features become 
pinched, the lips pale and drawn, and the eyes deeply sun ken. Vom
iting is frequent and is'' retching" in character. Th e pa.pill~ of the tongue 
arc elevated and covered with a yellowish coating; all the other symp
toms of acute enteritis attend it. 

!Juodenitis rarely occurs independently of gastric catarrh, in fact "gas· 
lro-duodenal catarrh" is much more common than simple clnoclenitis. 
'l1he prominent symptom of cluodcnitis, independent of the symptoms of tl1e 
accompanying gastric catarrh, is jaundice, which results from the secondary 
inflammation of the ductus communis, causing obstruction to the passage 
of the bile into the duodenum. A very acute cluodenitis is li able to com
plicate extensive burns of the surface; in obscure cases the urine shou lcl 
be analyzed for bile pigment, which may be found before the jaundiced hue 
of the skin is apparent. Some regard dyspeptic symptoms coming 011 three 
or four honrs after meals as indicative of duodenal catarrh, but this symp. 
tom is only valuable in connection with the others. 

Membranous enteritis has few distinctive symptoms, a11 the symptoms 
of acute simple catarrh are much exaggerated. The stools often contain 
bloody mucus a:ndpus. II shreds of false membrane, or cyliudrica.1 
casts of segments of the lower bowel, are voided in th~ diarrhroal diij-
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charges, the diagnosis is readily made, but without these it cannot be 
recognized. 

Phlegmonous enteritis is a very grave djscnse. Pain and tormina arc in
tense and come on in paroxysms. The abdomen is distended, tympanitic, 
and extremely tender, and the position of the patient is sim ilar to that as
sumed in peritonitis. Vomiting is frequent, and severe; late in the dis. 
ease it becomes fetid and even frecal, although in some cases t here is a mere 
regurgitation. The temperature rises to 103° or 105° F., the pulse kccpB 
pace with the temperature, and is small and compressible. During a par. 
oxysm of scv.cre pain, the otherwise dry skin becomes co,ered with a pro. 
fuse perspiration, and the distended intestine may rupture and gas escape 
into the peritoneal cavity. Constipation generally attends these cases, and 
the a1)pearance of cliarrhcea generally indicates the commencement of con
valescence, during which the weakness increases for a time. With this 
convalescing diarrhrea the tongue is red, dry and glazed. llut if a fatal 
termination js to be reached, the face becomes slnivelled, prostration be
comes extreme, distressing hiccough occurs, the extremities become cold, 
and collapse closes the scene, the mind remaining clear to the last. rrho 
urine is very scanty, and frequently suppressed, a precursor of a fatal 
termination. 

In chronic enteritis casts of mucus, already described, are passed with 
the stools, and arc sometimes thought by the patient to be the mucous 
membrane of the intestine or a large intestinal worm. If the disease is 
long continued there is progressive emaciation, until the wasting is greater 
than in any other disease. The skin has a pale or dirty muddy hue, and 
the accompanying hypochondria may lead to a condition of melancholia. 
The tenacious fayer of mucus which coats the lntestine acts ln the same 
way as in chronic gastritis, the contents of the i11testine undergo decompo
sition, and gases arc set free whlch distend the abdomen, interfere with res
piration, and secondarily induce a passive hyperremia in other organs. 'l1he 
passage of this flatus, and an occasional diarrhreal attack afford great 
relief to the patient. Chronic enteritis in cMld'l·en is marked by a diar. 
rhooa which, though at first mucous in character, soon becomes serous 
and afterward dysenteric. The mouth shows evidences of "thrush/ 
and emaciation is steadily progressive. 

Differential Diagnosis.-Acute intestinal catar1'h may be mistaken for 
dysentery, hernia, acute and cltronic poisoning, peritonitis, or for typhoid 
fever. The iliagnosis between intestinal catarrh and dysentery· will be 
considered un<ler the head of dysentery. 

In llernia, the sudden onset of the symptoms with a history of previous 
good bealtli, the localized pain, constipation, vomiting often following 
some sudden exertion or extreme muscular effort, and the existence of a 
hernial tumor establish t11e diagnosis. 

Acute poisoning from certain articles of diet (as eating toadstools for 
mushrooms) can often only be differentiated in the first twenty-four boor> 
by the history of the case. Poisoning from arsenic or any other chemical 
irritant causes severer gastric symptoms than are ever present in intestinal 
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catarrh. The vomiting in arsenical poisoning is never stercoraccous, while 
phlegmonous enteritis of the same severity is usually attended by stercora
ceous vomiting. A chemical analysis of the ejected matters will establish 
the diagnosis. 

Peritonitis comes on rapidly, and at its onset the abdomen becomes ex
ceedingly tympanitic and tender to pressure, while the advent o! enteritis 
is comparatively slow, and excessive tympanitis is very rarn. Vomiting 
rarely occurs in peritonitis until the peritoneum over the stomach is in
volved, and then it is "spinach-green ;" in enteritis so severe as to be 
confounded with peritonitis, vomiting would be an early symptom and 
would not have a spinach-green character. There is constipalion in peri
tonitis, while diarrhcea is the rule in enteritis. The pulse is tense and 
wiry in peritonitis, rapid and feeble in enteritis. The temperature is 
usually higher in enteritis than in peritonitis. As peritonitis becomes 
general, there are symptoms of collapse, and the anxious face, thoracic respi
ration, the immobility and the position of the patient are all characteristic. 

Enteritis, particularly gastro-enteritis, is sometimes mistaken for typlioid 
fever, but in typhoid fever nausea, vomiting, and dia.rrhcea follow the fe. 
brile movement, whereas they precede it in gastro-enteritis. 11he tempera
ture rare1y rises to 103° F. in gastro-enteritis, while it may reach 104° 
or 105° in typhoid fever. The typical range of temperature during the 
firet week of typhoid fever is characteristic, and is never met with in 
gastro.enteritis. In children the diagnosis is difficult without a complete 
thermometrical record. 

Prognosis.-The prognosis in simple intestinal catarrh is generally good, 
particularly in children during dentition. The prognosis in membranous 
or plilegmonous enteritis is always bad, especia11y when it occnrs with 
pyromia, or Bright's disease. The duration in mild acute intestinal 
catarrh is ordinarily from three to five days. Chronic intestinal catarrh 
will persist as long as the cause which produces it is in operation. 
The signs which indicate recovery are subsidence of pain, the appear
ance of normal frecal discharges, the clearing of the tongue, and a hope
ful countenance. But when emaciation is progressive, the pulse irreg
ular, or cc..ntinuously rapid, constipation alternating with a serous 
dia.rrhcea, and profuse sweatings occurring at night the prognosis is 
unfavorable. Deatli may result from exhaustion, peritonitis, or from some 
of the more serious complications. 

Treatment.-First, compel the patient to remain in bed until all active 
symptoms subside. If tbere is reason to believe that irritating sub
stances in the intestine excite n.nd keep up the catarrh, give a dose of 
castor-oil or calomel. It is safe to begin the treatment in every case of 
acute intestinal catarrh by the administration of castor-oil. 'fhc diet 
should consist of skimmed milk, or milk with lime-water, prepared 
meats, and light broths containi11g but little starchy matter. The yolk ol 
eggs may be given with the milk. No lots should be allowed, or bread or 
any form of starchy food. Young infants should be immediately placed 
on a he!~by wet-nurse. When prostration is marked stimulant. may be 
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carefully administered. The abdomen should be covered with flannel, and 
if pain is excessi\'e warm fomentations of belladonna or opium may be 
employed. Opium is the most efficient agent in the treatment of all 
varieties. It must be given in sufficient doses to secure rest to the intcs. 
tine, and to relieve the pain, half a grain every two or three hours is 
usually sufficient ior an adult; its use must be continued until the diar
rhrea ceases. 

RecNtis is the only variety whom astringents may be used. IIcrc an 
anodyne and astringent plan may be combmed, the best results having 
been obtained by enema.ta. When the cataiTh is of malarial origin, 
quinine must be given in 1a.rge doses. If it bas been the result 
of exposure to wet and cold diaphoretics are indicated. In an intense 
form of enteritis three or four leeches may be applied to tho abdomen, 
around the anus, or at the points of tenderness. Membranous or phlcg
monous enteritis is to be treated the same as dysentery. 

Chronic intestinal catarrh may be treated by astringents : tho best are 
the nitrate of sihcr, tho acetate of lead, and the sulphate of copper. A 
course of mineral waters will in many cases have a beneficial effect, a.nd 
sea-bathing, cold sitz-baths, or sponging the abdomen with cold salt water 
may be of service in mild cases. 

Diarrbooa is the frequent discharge of fluid or semi-fluid faces (without 
tencsmus); it may be acute or chronic. It is a symptom of a variety ol 
morbid conditions which will be considered under their appropriate beads. 

The following arc tho principal varieties of acute diarrhrea: 
Irritative diarrhroa includes those fluxes attended by pain and griping so 

often met with in children during the summer months in our large cities ; 
those "brought up by hand" and those who ha-re ju~t been weaned are 
most liable to it. In adults, this form of cliarrhce<t may be caused by excess 
of food, improper and m1seasonab1e food, improperly masticated food, foul 
water, tainted meats, etc. Personal idiosyncrasies play an important part 
in its caustttion. The diarrhooa })l'Oduced by drugs causing hyper-purgation 
is "irritative." So also the pseudo-diarrhcea induced by hardened faces, 
the result of long-standing constipation. The presence of worms, excessir 
discharges from the liver and intestinal surface, especially if they are in
flammatory in character, arc causes of irritative diarrhcea. 

Symptomatic cliarrh<X'a is part of the natural history of typhoid fever, 
waxy intestines, intestinal ulcerations, inflammation of the large and some
times ?f the small intestine, Bright's disease, pyoomia, the exanthemat.a, 
Hodgkm's and Addison's diseases, lcukoomia, and all forms of cholera. 
The diarrhooa of enteritis and proctitis is sym1Jtomatic. 

Mechanical diarrhooa is that form in which the freccs are made fluid by a 
large amount of serum poured into the intestinal canal, the serous flo~v !icing 
induced by the action of salines, as Epsom or Rochelle salts. Hepatic, 
pulmonary, and cardiac diseases which retard the returning blood curreni 



trom the superior and inferior mcsenteric veins, will ca.use a transudation 
of serum into the intestine, which will <lilutc the freccs and wash out tho 
intestine, causing diarrhceal discharges. 

Nervous diarrhcea may be caused by fright, grief, great anxiety and 
severe pain. It is marked by profuse watery frecal discharges, which, when 
once established, are apt to persist. It often comes on so soon after taking 
food that the food is passed undigested, and it is then callerl lienteric dt'ar
rluea. The discharges usually are largely serons. 

Olioleraic diarrhcea precedes an attack of cholera, and is a prominent 
symptom in cholera morbus. 

Vicarious diarrhma is usually compensatory. When the functions of tho 
skin, kidneys, or lungs are suppressed a flux from the bowels affords relief. 
Some regard a gouty diarrhcea as vicarious. Chilling the body suddenly 
produces a vicarious diarrhcea, provided enteritis is not established. In the 
latter case the diarrhma would be symptomatic. Intense heat brings on a 
vicarious flux. Many fevers and acute diseases attended by an ushering-in 
chill cause diarrhcea, as much from chilling the surface (inducing a vicari
ous flux) as from the action of their specific poison (in which the flux would 
be symptomatic). Thus malarial, puerperal, and septic fevers are often 
attended by diarrhooa. 

Some authors make different varieties of diatThcea. according to certain 
prominent symptoms, and speak of simple, frecal, or stercoraceous diar
rhooa. (usually irritative), bilious dittrrhcra,-when the dejections con
tain a. lnrge qu:mlity of greenish-yellow fluid,-serous, mncons, and 
dyseuteric diarrhma. The discharges in the last variety contain mucus and 
blood. 

Fatty diarrhma is the result, of faulty pancreatic digestion. 
The term crapulous was formerly given to that variety ca.used by over .. 

indulgence at table, or the ingestion of unwholesome food. 
A diarrhrea. is critical wben it attends the crisis of a disease, not having 

existed before that time and ceasing directly alter it. 
A colliquative diarrhcea is a copious watery flux, occurring in wasting 

diseases towards their close, e. g., phthisis, cancer, Bright's disease, 
etc. 

The diarrhcea accompanying pyrernia and certain septic blood-conditions 
is by some caJled el-iminative. It is a question whether the flux carries away 
the poison or the poison induces the flux. 

Symptoms.-The symptoms of diarrhcea are too well known to need repe~ 
tition; but cases vary greatly, not only in t110 kind of fluid dejections, but 
in their amount and freqnency. A dia.rrhma from over-eating may bo 
har~less or even beneticial in relieving an overtaxed digestive system. 
Agam, a profuse diarrhma may be exl1austing enough to cause amemia, and 
in some chronic diseases hastens the fatal issue. Colicky pains and cramps 
i~ the limbs almost always accompany diarrhcea attended by profuse watery 
discharges. Thirst, anorexia, and febrile movement indicate that the diar
rhcea has an inflammatory origin . In copious fluxes (serous diarrhceas) the 
urine becomes scanty, acid and albuminouo. In fatty diarrhooa, free fat 
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is found mixed with the frecal masses. 1 Jaundice and mc1ama accompan1 
some cases of fatty d iarrhcea. 

Chronic diarrhcea is always associated with some form of chronic organic 
disease, e.g., chronic enteritis, intestinal ulcers, syphil is, malaria, scurvy, 
phtbisis, etc. In India, chronic diarrhcea is cal!ed the wltite flux. Anromia 
and e~baustion are its most c~nstant symptoms. After (apparent) recovery 
there is a strong tendency to its return. 

Differential Diagnosis.- Diarrhcea may be mistaken for cholera, dysentery, 
or a condition produced by the prolonged retention ~ffmces. 

In cliolera, the history of the epidemw, the watery stools resembling rice~ 
water, the persistent vomiting, the cramps, suppression of urine, and the 
tormina will be sufficient to exclude a simple diarrhrea. 

In dysentery there will be fever, rapid pulse, early and great exhaustion, 
tormina and tenesnrns, scanty bloody stools having a dyscnteric odor, and 
more or l1.1ss tenderness along the line of the large intestine. 

A diarrhcea dependent upon prolonged retention of fmces is recognized 
by the history of previous constipation and the presence o! thin muco· 
Ieculent freces accom panied by straining, a sense of soreness in the sacral 
region, and the detection of a frecal mass by a rectal exploration. It is im· 
portant to recognize this condition early. 

Prognosis.-Tbe prognosis in symptomatic and inflammatory· diarrhCJ'a 
depends upon the primary causative disease with which it occurs. The 
prognosis in simple diarrhcea is good, yet the disease is dangerous in the 
very young and very old. Nervous diarrhcea is npt to become chronic and 
often proves very obstinate. In fa.tty diarrhcea 50 per cent. die. 

Treatment.-The treatment of diarrbcca will be determined by the causes 
which produce H, and the symptoms which attend it; if it depends on un· 
digested food, the first indication is to remove t he substances which are 
causing tl1e intestinal irritation by a full dose of castor-oi l, or rhubarb and 
soda. The diet should be restricted to milk and lime-water, and rest in 
bed should be enjoined. Jn the feeble a teaspoonful of brandy may be 
given every two or three hours. If the discharge continue, camphor, kino, 
bismuth or dilute sulphuric acid may be administered after each passage. 
If the discharges are accompanied by colicky pains and griping, opium may 
be combined with bismuth and camphor, or a simple diarrhcea mixture 
will be found efficacious. 2 In malarial diarrhcea, quinine must be gireo in 
combination with opium and capsicum. In bilious diarrhooi~ hydrargyrum 
cum creta. may be combined with opium. In the summer diarrhooa of 
children, t he treatment described nnder cholera. infantum is indicated. It 
is often rapid ly cured by enemata of chloral hydrate (gr. ii) in two or 
three drachms of starch water. In nervous diarrhcea I have found oxide 
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of zinc the most beneficial. Scorbutic diarrhcea is not influenced by drugs; 
lemonades, anti-scorbutics and fresh vegetables will usua11y check it readily. 
A vicarious flux frequently needs to be encouraged mthcr than checked, 
unless the patient is anremic. As regards the treatment of fatty diarrl1ooa 
we hare but few observations ; large quantities of olive oil in one case, 
large quantities of whiskey in another, and a change from an indoor to un 
ouli.loor life in still another case, resulted in recovery. 

In lienteric dinrrhcea, arsenic is beneficial; it mi.ty be combined with bis
muth or the alkalies. Hydrochloric acid is sometimes useful ; rtstringents 
are not indicated. 

In the treatment of chronic diarrltma, bismuth is the most reliable 
drug. 'rhere should be great crire in diet, and the body should be cov
ered with flannel, ernn in warm weather. Sea. voyages and change of 
climate are often of service. To11ics arc iudicutecl, and copper and silver 
salts are the best astringents. Hope's mixture-a well-known combina.
tion-wiU o.ften control it when all other means Im.Ye failed. In chronic 
nervous diarrhooa, arsenic and t he bromides are indicated. 

CHOLERA MORBUS. 

Choler:~ .M:orbus, called also clwlera nostras, English clwlera, and sporadic 
c/wlera, is in reality a. simple entero-catbarsis. 

Morbid Anatomy.-If any anatomical lesion exists, it consists in an acute 
gastro-enteritis; but the disease may occur without any discoverable lesions, 
thus simulating a functional disorder. It is so rarely fatal, that there 
bas been little opportunity to study its morbid changes. In the few cases 
where post-mortems ha.Ye been made, no adequate lesions ha.Ye been dis
covered. Death may 00cur, and the intestinal tract may exhibit no mor
bid changes. Sometimes there is cerebral anoomia with serous effusion into 
the sub-arachnoid spaces. 

Etiology.-Cholera morbus almost always occurs <luring the summer 
months. In this country it is most prevaleot in July and August. Sud
den checking of the perspiration, or suddenly chi lling the surface of the 
body by external cold, or iced drinks, and sudden changes in t he tempera
ture after a heated term will produca it. Its most frequent cause is undi
gested food, as shell-fish, unripe fruit, cucumbers, etc. Sudden arrest of 
the digestive process from mental emotion is said to induce it. Some claim 
that malaria will cause it, especially in those greatly exhausted. 0Yerdoses 
of tartar emetic and elaterium bring on attacks of vomiting and purging 
very similar to cholera morbus. Its prevalence during certain seasons seems 
to indicate a specific cause, perhaps some peculiar atmospheric condition. 
It is infrequent in old age. It attacks males oftener th an females. In many 
cases its only discoverable cause is intense nervous disturbance, on account 
of which the peristaltic action of the intestines is greatly exaggerated. 

Symptoms.-The symptoms of cholera morbus are familiar. An attack 
usually begins at night by vomiting and purging. The matters vomited 
are first, undigested food, gastric mucus and bile; afterward large quan· 
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ti ties of acid or biliuns fluid. The vomiting is projectile in character, and 
there is temporary relief after each attack. 'rhe bitter fluid cjecte<l 
leaves a burning sensation in the mouth and throat. Although the lhil'st 
is intense, fluids as well as solids are immediately rejected. In some in· 
stances, instead of an abrnpt onset, the attack is preceded for several hours 
or a day by nausea, general malaise, or sense of weight and uneasiness iu 
the epigastrium an<l lower part of the abdomen, occasionally accompanied 
by col icky pains. Evacuations from the bowels follow each other in 
quick succession, the dejections becoming watery and profuse, and having 
a mouse-like odor. In some cases purging alone is present. After an at
tack has continued for some hours the discharges become watery and odor
less, but they always contain bile. Pain generally accompanies or prcooc1es 
every act of vomiting or purging, which either occur together or rn.pidly 
succeed each other. 'l1he larger the erncuations the lighter their color, nnd 
greater the thirst. 

In all severe cases there are cramps in the lower extremities, es
pecially in the calves of the legs and feet. Both vomiting and purging 
occur suddenly and withont premonition. The skin is cool and covered 
with a profuse perspiration. 'fhe pulse grows weak and rapid as the 
vomiting and purging become more severe. 'fhe abdomen, at first dis
tended, becomes retract-eel; sometimes the abdominal muscles are knotted 
by cramps. The urinary secretion, after the excessive water.v discharges 
from the alimentary track, is greatly dimi nishell, and traces ol allmmcn 
and desquamatcd epithelium may be found in it. These se\'Cre symptoms, 
although seeming to tlneaten the life of the patient, ustrn.lly continne only 
for a few hours, and the patient rapidly convalesces. If the attack is 
protracted, the pulse becomes flickering and imperceptible at the wrist, the 
countenance pale and shrunken, the voice feeble and the surface icy cold. 
This condition is called the algid stage of cholera morbus, and the patient 
may pass into a state of collapse, which may be followed by death. In all 
cases the mind is perfectly clear, and recovery or death occurs within twenty
four or forty-eight hours from the beginning of the attack. A fatal issue 
in adults is exceedingly rare. Sometimes a fever, attended by typhoid 
symptoms, follows the stage of collapse, called "the rC'actiun fever." Gen
erally, the stools become normal in character the day after the commence
ment of the attack, and the patient is simply weak. There arc rarely any 
febrile symptoms during its active period. 

Differential Diagnosis.-During a cholera epidemic, it is difficult to differ
entiate cholera morbns from either clwlerine or true A Riatic cholera. When 
not prevailing as an epidemic, Asiatic cholera is differentiated by the ab
sence of frecal odor, by the color of the stools and by the duration of the 
attack. Cholera morbns rarely continues longer than twelve or eighteen 
hours. In cholera, collapse comes on early and the discharges have the dis
tinctive rice-water appearance from its commencement. 

Cholera morbus may be mista.kcn for the effects of irritant poi,'lons. In 
cases of poiso~1ing, the mouth nnd phary11x are usual1y intensely hy· 
perremic, and the pa.in is morn intense and constant than in cholera morlrns. 
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If there is diarrhrea, tl10 discharges are blood-stained, and this never occurs 
in cholera morbus. In poisoning, the pain over the stomach is more severe, 
and an analysis of the vomited matters quickly decides the question. 

Cholera morbus is differentiated from typhlitis and perityplditis, by the 
absence of a tumor, tho short clnration of the attack, and by the intens
ity and character of the gastric symptoms. Typhlitis is, in the majority 
of cases, accompanied by constipation; cholera morbus by diarrhcea. 

Prognosis.-Cholera morbus is rarelv a fatal disease. Its dumtion Ya· 
ries from two hours to two days. In the aged, and in the feeble, the prog
nosis is more unfavorable t.han in healthy adults. It is a lso more unfa. 
\'Orable when cholera and dysentery pre,.ail epidemically, or when there is 
co-existing renal disease. When a patient passes into the algid stage or 
stage of collapse there is al ways danger. 

Treatment.-In mild cases of cholera. morbns, ice mn.y be given to check 
the vomiting, and sinapisms applied to the epigastrium. In the severer 
cases, a quarter of a grain of morphine bypodermically will generally re
lieve the distressing symptoms. In all cases sinapisms shou ld he applied 
over the abdomen, and if there is great coldness of the surface, dry lieat 
should be applied to the extremities. U there is great prostration, with 
coldness of the extremities, alcoholic stimulants must be given with mor
phine, and if there is hepatic tenderness, one-half grain of calomel every 
bourfor six hours will be of service. Small doses of the mineral acids are 
often beneficial after the vomiting is re1ieved . 

U the diarrhcea is protracted, vegetable astringents may be given. All 
remedies should be given in small doses. After the subsidence of the 
attack. care should be exercised in the diet for several days, and the patient 
should be kept in bed. 

CHOLERA INFANTUM. 

Cholera infantum, or summer complaint in ch ildren, is a very common 
disease in cities and large towns during the heat of summ.er. 

Morbid Anatomy.-Its principal lesions are found in the colon next to 
the ileum, but sometimes the whole intestinal tract is involved. Patches 
of arborescent injection are scattered over the intestinal mucous surface, 
which sometimes assumes a bright red color and becomes more or less tumc
fi cd. The most constant change is enlargement and sortcning of the fo14 

licles. Peyer's patches present the sha\'Cn-beard appearance, and in pro
tracted cases the mucous membrane is studded with follicu lar ulcers. Over 
the inflamed patches the peritoneum may be reddenet.l nnd covered with 
lymph. The intestines usually contn.in a thin ricc~water fluid, more rarely 
fluid freces. The mesenteric glands arc sometimes enlarged and the liver 
congested. Death may occur and the intestinal tract exhibit no morbid 
ehange. 

Etiology.-Th e prevalence of cholera. infa.ntum in sum mer is in direct 
proportion to the height of the temperature. Teething children are es
pecially liable to it. Those over three years are less liable to it. Over· 
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crowded and anti-11ygienic surroundings predispose to it. It prevai ls 
extensively among the children of tenement-house districts and in asylums. 
The greatest mortali ty occurs during hot, still, sul try days. Gases from 
cesspools and malarial influences arc power!ul pretlisposing causes. 
The improper feeding of children which prevails in the densely packed 
tenement-house districts of New York City, where the death-rate from 
G11is disease is twice that of any other city in the world, has as much to 
do with its prevalence as the high temperature. Artiflcially fed children 
ttre more subject to it than those who nurse. 

Symptoms.-lt begins either wilh vomiting or diarrhooa, or both. There 
may be prodrornata, but they are vague and inconstant. Tho child rejects 
all food, and becomes peevish or languid and apathetic. Purging is always 
present, and the passages are watery and greenish in color, rarely colorless, 
and contain curdy masses mixed with mucus. There is a peculiar odor to 
the discharges which is characteristic of the affection. Sometimes the stools 
contain particles 0£ undigested food that have passed through the in testinal 
tract unclrnnged. The discharges arc more or less slimy, sometimes frothy, 
and at first have a distinctly sourish odor. The child is constantly th irsty, 
although all liquids, even its mother's milk, are instantly rejected. Prostm
tion and emaciation begin almost with the first discharges, and two or three 
days suffice to bring the healthiest child into an extremely exhausted con
di tion. The reaction of tho vomited matter varies; it may be acid or alka .. 
1ine. 

'rh o patient becomes stupid, with a marked tendency to coma. Con
vulsions are not infrequent. The temperature is rarely above the normal, ex .. 
cept during the first few hours, and then it is remittent in character. The 
urinary 8ecretion is diminished, and urremic sym ptoms often precede a fa
tal termination. 'fhe number of passages varies from six to seventy-five in 
the twenty-four hours; the abdomen at first may be distended and tympa
nitic; later, it is retracted, and a lways tender. 'rhe pulse varies from 120 to 
160, and there is often marked dyspncea. These little patients die from 
inanition, or rapidly recover after having seemingly been on the verge of 
death. Not infrequently they gradual1 y pass into a condition where months 
will elapse before normal intestinal digestion is re-established. The disease 
usually lasts a week, at the end of wh ich death or recornry takes place. 
Deceptive remissions may occur, only to be followed by graver and often 
fatal symptoms. '1,endcrness on pressure is generally marked along the 
whole line of the colon, and the diffuse erythema about the anus causes in
tense pain wheneYer a passage occurs. 

Differential Diagnosis.-Cholera infantum may be mistaken for Asiatic 
cliulera. The points already given for the differentia l diagnosis of cholera 
and cholera morbns wi ll suffice to establish the diagnosis. 

A spurious liydroceplw,lus sometimes follows cholera infantum, the symp
toms of wh ich, and the term ination in coma, resemble very closely those of 
aC1file liydroceplutl'NS. I n spurious hydrocephalus there is dia.rrhcea and a 
history of previous vomi:.ing nnd purging. In acute hydrocephalus, there 
is constipt~tion. In spurious hydrocephalus. the pupi ls are dilated bu~ reg-
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nlar, while in tubercular meningitis they ::t.re contracted and irregular. In 
spurious hydrocephalus the pulse is accelerated hut regular, while in acute 
hydrocephalus it is slower than normal, irregular and intermittent. In 
acute hydrocephalus the abdomen is retraoted; in spurious hydrocephalus 
it is distended and tympanitic. 'l'he hydroccphalic cry and convulsions, 
on the one hand, and the age of the patient and the mode of the attack on 
the other, will further aid in the diagnosis. 

Prognosis.-The prognosis in a severe atlack of cholera infantum is always 
unfavorable. Its duration depends upon the vigor o[ the child and the SC· 

verity of the attack. It may continue a week, or death may occur in twenty· 
four hours. Children who are artificially fed are less likely to recover than 
those who receive the breast. The rate of mortality is greater in those 1iv .. 
ing in badly ventilated tenements than in those with better hygienic sur
roundings. Continued vomiting, excessive purging, stupor, or great rest
lessness and convulsions, are unfavorable symptoms. The prognosis is 
favorable when the vomiting and purging are not excessive. Death may 
occur from exhaustion, or cerebral effusion causing convulsions and coma. 
(Edema. of the lungs may result from heart-failure, an<l this, with bypo
static congestion, may cause death. In all cases the prognosis must be 
guarded. 

Treatment.-The treatment of cholera infantum is ma.inly propl1ylactic; 
the diet and hygienic 1mrroundings are the most important. Occurring as it 
does in large cities in the summer it is best treated by removing the children 
of the poor to the sea-shore. When this is impossible, the child must spend 
the morning and evening in the fresh air. The first indication, then, 
is change of air and location. The establishment of various seaside san i
tanums for children during the summer months in the neighborhood of 
large cities is the most important advance that has been made in the 
management of this disease. At the same time great care must be exer
cised in thr. diet; fresh cow's milk with barley and lime-water added, is 
the best artificial diet; a good wet-nurse is always to be preferred. The 
amount of food taken should be regulated by the capacity of each case to 
ret<>in il At the onset of the attack a few drops of brandy in a teaspoon
ful of barlcy-watet· is all that should he allowcJ, and absolute rest in the 
horizontal position should be mainti.1ined as long a.s the vomiting con
tinues. To relieve the intense thirst the chi ld may suck pounded ice in a 
linen bag. The only drug that I have found efficacious in controlling the 
vomiting is calomel, which should be given dry on the tongue in minute 
doses, 1-12 of a grain every ha.If-hour. Some claim excellent results from 
the administration of bismuth and carbo1ic acid; !alicylic acid is also of 
value in arresting fermentation. Both bismuth and calomel are efficacious 
when the stools contain large quantities of mucus. If the intestinal 
symptoms persist after the vomiting is relieved, camphor and opium may 
be given-five or ten drops of the tr. opii camph. every two hours. 

In malarial districts, quinine should be given as soon M the stomach will 
retain it. When vomiting is slight and purging is excessive with great 
prostration, benefit will be obtained from ca.mph or and brandy. The vcge· 
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table astringents, such as hmmatoxylon, kino, and catechu. are of service 
m controlling the diarrhcea which so often follows a severe attack of cholera 
uif~ntum. During convalescence, wine-whey may be given in connection 
with cod-lirnr oil, and the phosphates and oils may be applied to the sur
face as a means of sustaining the strength of the child. Seaside resorbi 
and snit water baths are especially beneficial to this class of patients after 
the severity of the attack has passed. Spiced poultices wet with brandy 
and worn over the epigastrinm are of service. 

11.,lanncl should be worn next the surface during convalescence, and great 
care should be exercised to avoid exposing the surface to changes of tem
perature, for capillary bronchitis carries off a large number of convalea. 
cents. 

INTESTINAL DYSPEPSIA, 

Closely connected with cliarrhwa is a fnnctiona1 disturbance of the intes
tines which may l>c designated intestinal dyspepsia. It depends upon a 
derangement of the functions of the small intestine independent of any 
organic lesion. 

Etiology.-Intestinal dyspepsia may be a primary disease, or it may he 
secondary to gastric dyspepsia, diseases of the liver, pancreas, or large intes
tine. Its causes are sirnil::ir to those of gastric dyspepsia, such as structural 
changes in the mucous membrane, altered conditions d the secretions of 
the small intestine, the presence of undigested food, or the ingestion of 
improper food; an altered condition of the muscular coat of the intestine 
often nccompauies general malnutrition. 

Symptoms.-Puin, which is generally a constant symptom, is of a dull, 
aching character and not circumscribed, but radiates over the upper por
tion of the ab<lomen. It is rarely acute, like that of peritonitis, nor lli 

sudden in its ad,·ent as tbc pain of colic, nor docs it bear any relation to 
the ingestion of food. Nausea and vomiting, when present, depend more 
upon the accompanying stomach derangement than upon :rny intestinal 
disturba.nce. Constipation and gaseous distention of the large intestine 
arc prominent symptoms. It is only after repeated attacks that tbe 
patient's health becomes impair<'d, so that he loses flesh and strength, and 
begins to worry about himself, fearing some serious organic lesion . It is a 
peculiar fact that tbe appetite is scjdom jf ever impaireU. 

Treatment.-Thc immediate condition can usually be relieved IJy firl'· 
grain doses of pancreutin tc.tkcn two hours after eating. This aJso prernnts 
fermentation and thus decreases intestinal irritation. Hygienic measures 
are the most importnnt and should first be tried. Tf possible the patient 
should travel ; if tbis cannot be clone, out-of-door exercise, sucb as horse
back riding and walking, will be most beneficial. This class of patients 
should abstain from all fa.ts :tnd starches, eat principally me:tt, and vege
tables containing but little starch ; of the drugs which yield the best 
results, ipecacuanha and cubebs in the form of a powder stand first, 
although some prefer bismuth combined with iron and quinine. 
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TYPITUTJS. 

Typlilitis, sometimes callccl "crecitis_.'' although a. catarrh al inflamma
tion of the crecum and vermiform appendix, might properly be classed 
under the head of intestinal ulcerations, since the infi.:t.mmation o! the 
mucosa is commonly accompanied by ulcerntion. 

Morbid Anatomy.-Typhlitis begins as au acute 1oca1 catarrh of the 
mucous membrane of the crecum, which soon involrns the submucous tis
sue; the muscular coat loses its contrartile power, so tha.t the intestine 
becomes dilated ancl allows of large frecal accumulations, which are 
usually attended by ulceration of the mucous and submucous tissue. The 
fmcal accumulation constitutes a typhlitic tumor. The catarrh may extend 
to the vermiform appendix, or an independent inflammation of the appen
dix may occur; in either case it becomes dilated and forms a sac with 
thin walls, wl1icL is filled with a semi-trnnsparcnt fluid. The termina
tions of the ulcerations which occur in the crecum are, 1st, rnpture and 
general peritonitis; 2d, an extension of infbmmation through the intes
tinal walls to its peritoneal covering, and a. local peritonitis; 3d, exten
sion of the inflammation to the connectiYe-tissue at the posterior wall of 
the crecum, where the peritoneum is wanting, and a consequent suppura
tion or adhesive cellulitis, which may bind the colon to the iliac fascia, 
and develop a suppurative "perityphlitis;" or, 4th, adhesions may form be-
1.ween tl111 erecum and small intestine, matting them together, and binding 
Lhem to neighboring organs. 

Etiology.-More than two-thirds of the cases of typl1litis are excited by 
the presence of foreig11 bodies, or by impaction of freca.1 matter, from mus
cular atouy of the intestine, the result of the habitual distention accom
prmying constipation; bilious and intestinal concretions and masses of lum
brici sometimes cause it. It may also result from acute or chronic intestinal 
catarrh. It is most frequently met with in mctles from twelve to thirty 
years of age. 

Symptoms.-The premonitory signs of typhlitis arc vague: sometimes 
there may be dul1 1 uneasy pains in the right iliac fossa, usually of a distinct 
colfoky character, or a dnll, heavy, dragging sensation; diarrbooa. often al. 
ternates with constipation ; the abdomen is more or less distended and Lym. 
panitic. 'fhe freces, for some time before the attack, will be described by 
the patient as hard round balls; if it end in resolution, these symptomE 
gradaally subside, and after a week or two the patient regains his former 
health. In some cases, these premonitory signs are absent. In either case, 
the actnal symptoms begin with a severe pain in the crecal region and right 
hip, increased by pressure and by motion of the parts. Ou account of a 
loss in the contractile power of the ruuscnlar coat of the intestine, there is 
nausea and vomiting. At first, the contcuts of the stomach are ejected, 
then bilious matters, and finally {in some instances) the ejected matter is 
stercoraceous in character. The paiu is often remitting; the patient is 
most comfortable 011 the right side. With these symptoms there may be 
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a slight rise in temperature. I.mt this is 11ot <'onstant, nor does it follow an} 
rule; the temperature may rise to 102° or 104 ° F:, accompanied by a pulse 
of 130 per minute ; with these symptoms the patieut often suddenly passes 
into a condition of collapse. 

Jf recovery now occurs, the bowels will move spontaneously, nnd lnrgo 
quantities of freces arc discharged, accompanied by severe griping pains, and 
the typhlitic tumor may entirely disappear; sometimes it remains, after 
copious discharges from the bowels, on account of the infiltrated state ot 
the intestinal walls. 'fhis is called "chronic tn>hlitis." A local perito
nitis may rem<tin after the typhlitis has disappeared, but if peritonitis has 
occurred, it usually subsides with the typh1itis. When peritonitis occurs 
it will musk the onlin:.iry symptoms of typh1i tis. 

Physical Signs.- Inspection may show a swe1ling in t1rn righ t il iac fossa. 
Palpation discovers a superficial, sausage·sh:tpcd tumor just above Pou· 

part's ligament, its long axis pointing inwards and downwards, and some· 
times reaching latcrn11y to the med inn !inc, and vertically to the free border 
of the ribs. It is tender, slightly moYablc, and may give a. "gurgling" on 
pressure. It is not to be forgotten tbat in chronic typh1itis with peritonitis, 
the tumor loses its characteristic sausage-shape and grows broader. 

Percnssion.-Thero is dulness on sl ight percussion over the tumor, and 
the limits of the tumor can be well defined. 

Differential Diagnosis.-If a lYJ>hlitic tumor develops slowly, it may be con· 
founded with other abdominal tumors, as ov.-irian, renal, cancerous and an
eurhanal. But in all cases the latter are covered by the intestine, whereas 
typhlitic tumors arc superficial. The perforating peritonitis of typh1itis may 
be mistn.ken for peritonitis from other causes, when it comes on suddenly, 
and a diagnosis is only reached by careful study of the previous history, 
which in typblitis is characteristic. 

Prognosis.-The prognosis is always doubtful, but in the majority of casea 
favorable, statistics showing 75 per cent. of recoveries. T he dumtion in 
severe cnses may be only three days, and again it mA.y continue for three or 
four weeks; the average duration is from eighteen to twenty days. 'Ihe 
peritoneal changes may be permanent. Typl1litis may be complicated by 
perityphlitis, peritonitis, pcriprortitis, perinephritis, frecal fistula, pylephl& 
b1tisand thrombosis of the fcmornl vein. Death always occurs from some of 
the complicating conditions. 

Treatment.-Typhlitis clenrn.n<ls prompt t reatrnent. Leeches should be 
applied orcr the crucum, and followed by hot fomentations over the tumor. 
If there arc uo evidences of peritonitis, large enemata of tepid water may 
be administered, preceded by a full <lose of castor oil ; drastic purges should 
never be employed. Ir free evacuations from the bowels are obtninc<l, the 
case soon terminates in recovery, for the swelling, which often goes on in
cre:asing ~1fterward, is not due lo frecal accumulation. but to a. local int1am· 
mation. If there are evidences of local or general peritonitis, opium mnl!I 
be administered in suHiciently large doses to give complete relief from pain, 
n.ncl it g}10uld be continued until all signs of peritonitis have disappeared. 
If the bowels do not then move spontaneously, a. full dose of castor oil muy 
be given, followed by an enema. o[ warm water. 
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A PPl~ND I(' l'l'JS. 

Morbid Anatomy.-Prirnary inflammation of the appendix nrny be catarrb
al, ulcerative, or gangrenous.· ln the former case the cavity is distended 
bv catarrhal or purulent inflammaton' products; its walls arc tense and 
th.inned. Simple ulceration seldom follows : the inflammation subsides 
or the append ix sloughs. Localized nlceration more commouly d(."pends 
upon the presence of a foreign body, and is often followed b:- perforation. 
Io either case a peritonitis is de,·eloped which agglutinates the adjacent peri 
toneal surfaces. When perforation or sloughing has occurred, the resulting 
peritonitis may be local; but if it become general the inflammatory prod
ucts are often encysted. SimpJc appendicitis m:iy subside and lea\'0 no 
evidences saxc in adhesions of t.hc appendix to t he colon or peh·ic waJJ. 

Etiology.-Catarrhal appendicitis may attend typhlitis or develop with
out ob"ious en.use. 'rhe ulcerative and gangrenous forms are qu ite invari
ably, and the catarrha.1 often. excited by foreign bodies, small masses of 
inspissated freces, fruit seeds, foreign bodies, worms, gall-i;;tones, etc. 
Traumatism is occasionally the exciting cause, anrl straini ng-as in lift
ing or jumping-is tbe etiological factor in about 20 per cent. of the cases. 
It is most frequent in young male adults from fi Eteen to thirty years 
of age. 

Symptoms.-The earlier stages often pass entirely unnoticed. If any 
symptoms arc present, they are either a slight localized pain and tenderness 
m the iliac Cossa, or the symptoms just given as those of typhlitis without 
the sausage-shaped tumor. 

In such cases it cannot be distinguished at first from typhlitis. 
The s,1mptoms which are diagnostic are, first, a sharp, sudden, intense pain 

localized in the iliac fosssa, bnt possibly extending to the navel. liver, or into 
the back. This is usually attended by nausea, vomiting, and chill. Th ese 
SJ'mptoms mark the time of perforation or thC' advent o[ an acute peritonit is. 
Fever is the next most constant. symptom, but the temperature is se1dom 
above 103° F. and averages from 101° to 102° F. Micturition is often 
disturbed, and there may be complete retention, possibly dependent upon 
the opium given to control pa.in. 

On physical examination a circumscribed tumor is detected, which is 
composed of inflammatory eA-uclation. lt is distinctly different from the 
tumoroftypblitis, berng more oval, doughy. or fluctuating, and notsa.nsage· 
shaped. Usually located in the iliac fossa, it may extend towarrls t he 
median line or to tbe i]iac crest. When the appendix bas become.udherent 
to the pelvic wall. it will be situated deeper, and best recogniied by rectal 
examination. The tenderness of the parts renders an examination with 
an auresthctic advisable in a ll cases. Fluctuation is it late rather than an 
early sign, and often can be obta.ined only by rectal examination. The 
tumor is dull as a rule, but gives a tympanitic note when covered by dis
tended intestines, or when the contents of the abscess are partly gaseous. 
The inflammatory prodncts become fluid, and abscess is formed in from 
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two to four days. The purulent products are usually encysted, and seldom 
invade the peritoneal cavity unless rupture has occurred. The course of 
these cases is exceedingly acute. Over 50 per cent. of deaths occur in the 
first week. 

Differential Diagnosis.-This is principally from simple typhlitis and 
perit.yphlitis. An early diagnosii;; is not always possible. Appendicitis, 
however, is usually insidious, aud attended by few if any symptoms before 
its sudden and severe explosion. r11ben all the symptoms are intense, and 
the nervous shock is prominent. Typblitis begins with mild but distinct 
symptoms of constipation, iliac lameness, and tenderness, and the sausage· 
shaped tumor, and there is no sudden and severe exacerbation until the 
condition is well estnb1ishcd. Whcu abscess has formed in appendicitis, 
rectal examinatioa may differentiate the tumor from that of pcrityphlitis. 
Quite frequently the diagnosis cannot be made. 

Prognosis. -Resolution may possibly take place, but is exceedingly 
rare. When perforation bas occurred and is followed by general pcri· 
toaitis, then death is almost inevitable, even when operative procedures are 
resorted to. 

Treatment-When an exact diagnosis of appendicitis can be made before 
perforation, antiphlogistic measures locally, and opium iutenrn.lly, may be 
employed witll the hope of arresting or limiting the inflammation; but my 
experience leads me to the opinion that it is better to make an explorativc 
incision as soon as there is reasonable evidence that appcnc1icitis exists. 
AfteL· the advent of sudden pain, shock, and other symptoms of perforation, 
surgical measures employed before gcnera.l 1Jeritonitis has developed offer 
the only efficient moans of relief. 
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Perityph1itis is an inflammation of the connective-tissue which attaches 
the ascending colon to the iliac fascia, rarely extending beyond the region 
of the crecum. By some it is regarded as a Iurm of peritonitis, and it has 
also received the name of pe·ric<eCltl abscess. In nearly all cases t he innam
matiou is propagated from the ca~cum, t he rnrmiform appeuclix, or t he ::is
ccnding colon. It may occur ::is a primary inflammation fron1 traumatic 

Morbid Anatomy.- The ulcerative processes within the cmcum arc usu
ally accompanied by localized congestion of tbe peritoneum over it. F re
quently the congested peritoneum is covered with a th in foyer o f par t ialJy 
organized lymph. The new con ncctivc-tissne formation binds together 
the appendix vcrmiformis and the crecum, and attaches either or both of 
them to the adjacent parts. When typhlitie uleemLion extends into this 
new tissue a perityphlitic abscess i:-i formed . In rare instunces recovery 
takes place without an abscess. lf au abscess for ms, its seat is in the 
cellular tissue between the colon :tnd quad ratus lumborum, or in the cell· 
ular tissue between the iliac fa!Sc ia and the crecum . Many perityphlitic 
abscci!ses arc undoubtedly peritoneal abscesses. These abscesses are deep 
and irregular in shape, owing to the great resistance or the fascia iu this 
neighborhood. 

rrhe pus may infiltrate the connect.ive·tjssuc as far up as the level of the 
eleventh rib, and reach the under surface of the li ver, or may ext.end as far 
down as the rectum. Ii may burrow and point near t he anus, or it may 
make a direct ex ternal opening in the groin or loin, or, as most frequently 
happens, it may per fornte the adjoining wall of the crecum and be voided 
through the bowel and anus. After Lhe pns has burrowed it may for m a 
sinus or a series of si nuses which neYer bcc:omc obli terated, although they 
grow smaller and smaller as time adYanccs; freca l matter may at times 
€'1Jcape from such sinuses. Jn many instances a perityphlitic abscess opens 
into the Lladdcr. The pus may escape t hrough the skin of tbc thigh, 
or 1t may perforate the peritoneal sac and induce general and quickly 
fatal peritonitis. In most cases peritoneal adhesions prevent tho opening 
of the abscess in to the peritoneal cavity. When the Yeins a rc pressed 
upon by the abscess there will be more or less mdcma of the extremity. In 
some cnses the inflammation docs not assume an intense or acute form, but 
is rather sub-ande in character, and then its area is limited, and the ac· 
companying adl1eeions are firm er and more extensive. 

Etiology. -Pcrilyphlitis is usually the result of extension of inflamma
tion from the vermiform appendix, or is secondary to a typhli t is. It may 
be due to the extension of tnhcrcular, typhoid, or dysenteric nlcers in the 
crecum, and to the lodgmen t of foreign bodies in the vermiform appendix. 
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Caries of the spine or of the pelvis baa induced it. 'rraurnatism is an oc
casional cause; it is rarely of spontaneous origin. 

Symptoms.-In a few instances of pcrityphlitis, especially those super
vening on typhlitis, there will be a history of colic~y pains_ whi_ch radiate 
outward from the c::ecal region, with more or less uregulan~y m the ac. 
tion of the bowels. There is pain in the thigh, accompamed by numb
ness and a sense of formication in the right lower extremity, due to 
pressure of the tumor upon the nerves . This pain is deep-seated and 
much increased by flexing the thigh upon the abdomen. Rigors and fe
brile movement arc usually slight. In extensive pcrityphlitis the patient 
cannot raise the right thigh, either on account of the pain, or from inter
ference with functions of the nerves from the pressure. When the abscess 
is of large size there may be cedema of the limb. rrhc parts in tho vicin
ity of the crecum arc very tender to pressure, and the patient usually lies 
on the right side, with his thigh semi-flexed so as to relax the psoas and 
iliac muscles. As the abscess increases in size, there is in adults consti
pation, and a tendency to vomit. In children the bowels are commonly 
loose, and pain in the stomach will have been an early and prominent 
symptom. When a perityphlitis arises as a typhlitis is disappeari11g, a 
painful tumor, more deeply seated than in typhlitis, will make its appear
ance. 

Physical Signs.-Jnspection reveals a tumor in the l'ight iliac region, 
which may extend upward and to the left, as far as the umbilicus. In chil· 
dren the tumor is often elongated, reaching from the ramus of the pubis to 
the free border of the ribs. 

Palpation.-If suppuration has occurred, palpation may show the exist
ence of fluctuation over, and to the right of the lumor. In children 
these tumors sometimes have a brawny hardness. Careful manipulation 
shows the tumor to be deeply seated. 

Percussion may give a ty mpani tic resonance on account of the gaseous 
distention of the c::ecum, t he tumor being behind tl1is portion of the intes
tine. More o[tcn the percussion note has an obscure tympanitic resonance, 
for the c::ecnm is eitl1er tnmefied, or contains frecal matter. 

Differential Diagnosis.-Perityphlit is may be mistaken for typltlitis. In 
typhlitis there will be a. history of colicky pains, dyspepsia, irregular action 
of the bowels, and tym panitis, all of which arc present before a tumor is 
developed; in perityphlitis a tumor is present before any other symptoms 
are developed. ln typhlitis the pain is superficial and unaffected by the 
motion or the thigh, in perityphlitis it is deep-seated and increased by 
motion or the right thigh. There is no sense of numbness or formication 
in the right lower extremity in typhlitis, but this is more or Jess marked 
in pcrityph1itis. 'rhere is no evidence of suppu ration (fluctuation), etc., 
in typhlitis, while evidence of fluctuation is present in perityph1itis as 
soon as suppuration occurs. The tumor of typblitis is superficial and 
sausage-shaped, that of perityphlitis deep and irregular. A typblitic 
tumor gives a flat percussion sound, a perityph1itic tumor an obscure tym· 
panitic resonance. 
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. Apsoas abs?ess has no intestinal S)~mptoms, and the purulent discharge 
1s o! a very different character, lackmg the fa::cal odor. Renal and ova
rian tumors will not be mistaken for perityphlitis if the ea.rly history of 
the case is carefully analyzed. 
Pr~gno~.-In the n:ajority of cases in which the peritonitis is localized, 

and mtestrnal perforation does not occur, rncovery takes place. If a peri
typhlitic abscess opens externally, or into tlie ascending colon, or if tho 
pus burrows and points in the region of tLe thigh, buttock, or scrotum, 
the prognosis is more favorab1e than when it opens into the peritoneal 
.::a:rity, or into the bladiler. If chills, hectic, emaciation, and extreme ex
oaustion arc present the prognosis is unfavorable. The average rate of 
mortality is about 25 per cent. If recovery from lhc primary attack 
occurs, there still may be narrowing o.f the intestine, or such alteration in 
the relative position of the parts that there will be more or less intestinal 
obstruction for the remainder of the individual's life. One of the most 
unfortunate seqnelre of perit.yplllitis is the formation of a faecal si nus. 

Treatment.-The first and most important thing, after aspiration bas 
determined the character of the tumor and shown the presence of pus, is 
t.o make an incision into the abscess, cutting cautiously through the 
abdominal wall at the seat of the swelling. Free drainage must be kept 
up by means of a drainage tube. Previous to the evidences of suppu
ration, leeches may be applied over the tumor, followed by warm poul
tices. Absolute rest is all important to the successful management of 
these cases. Some prefer to Ppen at once, i. e ..• before fl.ncbmtion 
occurs. After an a1ii6cial or spontaneous opening, or after the occur
rence of absorption, care must be taken to avoid any pressure upon that 
part. of the intestine for some time. The exhaustion from. the suppum· 
ti.Jn must be combatted by iron and the vegetable tonics. The diet 
throughout should be highly nutritious and eaay of digestion. Opium 
should be employed when the least indication of peritonitis, local or gen· 
eral, appears, and laxatives and purg:itfrec must not be administered un· 
til the reparative processes are well established. 

INTESTINAL ULCERS. 

The Duodenal Ulcer.-The round or perforatiug cluodenal ulcer may be 
regarded as the analogue of the peptic gastric ulcer. 

llorbid Anatomy.-'rhis ulcer in its nature and appearance closely resem
bles tlie gastric ulcer, and its subsequent changes arn the same. lts most 
frequent seat is the ascending portion of the duodenum, it is rarely found 
in its descending or transverse portions. Not infrequently duodenal and 
gastric ulcers coexist. The cicatrix which results from the healing of a 
duodenal ulcer may cause dilatation of the stomach, and of that portion 
of the duodenum between the cicatdx and the pylorus. This constrjc
tion and

2
Qubscquent dilatation will induce chronic gastric and duodenal 
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catarrh. In rare cases the vena. portre is completely obliterated by lho 
constriction of a duodenal cicatrix, or the clnctus commun is may be oc
cluded, thns giving rise to obstructive jaundice. Atropl~y of. the pancr~ 
has resulted from occlusion of the pancreatic duct, and m this connection 
it ruay be mentioned that duodenal ulcers near the bead of the pa.ncrcrui 
rarely, if ever, perforate. Another result is the formation of a fistula 
communicating with the gall-bladder. A duodenal ulcer may per!oraOO 
the duodenal walls into the peritoneal cavity and cause peritonitis, or har
ing perforated the walls of the duodenum it may involve the liver, pan
creas or gall-bladder, which becomes adherent to it at the seat of the 
ulcer. It ma.y perforate directly outward at the seventh iutercostnl space, 
or indirectly outward after having first openecl into the loose cellular tis
sue behind the bowel. Abscesses resulting from such perforation have bur
rowed through the mediastinum into the tissues of the neck and opened 
posteriorly near the shoulder-blade. 

Etiology.-Comparcd with gastric ulcers, duodenal ulcers stand JD the 
proportion of one to thirty. The cause of the round duodenal ulcer is the 
same as that of round ulcer of the stomach. An embolus obstructs a Yes
sel, or blood is extravasated, necrosis results, and the action of the intestinal 
juices rapidly establishes the ulcerative process, just as the gastric juice 
causes a gastric ulcer ; an ulceration resulting from burns is much more lia
ble to be duodenal tl1an gastric. Duodenal ulcers occur more frequently 
in males than in females; occasionally they are met with in children. 

Symptoms.-The symptoms of duodenal ulcers are obscure, the first and 
only symptom, in many cases, being a sudden and fatal peritonitis. When 
perforation occurs, it ordinnrily trikes pluce after a. hearty meal, or from ef
forts made in vomiting or defecation. The patient rapidly passes into a 
condition of collapse, the faee becoming "Hippocratic," the pulse small or 
imperceptible, tlle extremities cold, and suppression of urine often precedes 
the fatal issue. A fatal gastric hemorrhage has been the only sign of duo
denal ulcer. Pain is less pronounced than in gastric ulcer. The pain may 
be limited to the right hypochondrium, or it may be localized over the du· 
odenum. H commences from two to fonr hours after eating. The loca
tion of the pa.in and tho time of its occurrence, arc the diagnostic signs of a 
duodenal ulcer. It gives rise to intestinal hemorrha.gcs moro frequently 
than to peritonitis. If jaundice occur with these symptoms, it aids in ita 
diagnosis. If the pancreas is secondarily enlarged and indurated, there 
will be a tumor in the right hypochondrium. 

Prognosis.-The prognosis is not as good as in gastric ulcers, for cicatriza
tion is not so likely to occur. Duodenal ulcers arc to be treated in the same 
manner as gastric ulcers. 

Follicular Ulcers.-Though the morbid anatomy of this variety of in· 
testinal ulcers is almost inseparable from that of enteritis (q. v .), its sym)l' 
toms are distinct, and arc better considered under a separate head. 

Symptoms.-Following a long-continued intestinal catarrh, especially in 
cachectic subjects, where the diarrhroal discharges have been distinctly mu· 
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co-purulent, and have alternated with n~itural fmcal discharges coated with 
blood and mucus, there will appear in the dejections transparent masses of 
mucus. looking 1ike "boiled sago,., and having the form or the conical
shaped ulceration of the follicles of J,icbcrkiihn. With follicular ulceration 
there is great emaciation and marasmus. In children, where this form ol 
ulceration is often extensive, death often results from inanition. If long 
continued, there may be tormina and tencsmus, while the stools become 
uniformly opaque, puriform and yellowish white. If recovery takes place, 
the resulting cicatrices give rise to obstinate constipation. Death may 
occur from perforation, peritonitis, or from marasmus. 

Diffused Catarrhal Ulcers arc never met with apart from acute enteritis. 
Morbid Anatomy.-Acute intestinal catarrh may be accompanied by a snp

purative process, which wm cause the destruction of au irregularly circular 
portion of the intestinal wall, including the mucous, submucous, and often 
the muscular coats, and lead to perforating peritonitis. The margin of 
these ulcers is usually well dc6nec1. '11heir centres, which are irregularly 
depressed, contain a grayish shreddy mass; between the ulcerated patches 
the mucous membrane is congei:;tcd. If cicatrization takes place rapidly, 
stricture of the intestine at the corresponding point mtLyrcsult. II cicatri
zatiou takes place slowlj', portions of the intestine will be matted together 
in coils, and will become more or less adherent to the adjacent organs. 

Etiology.-The etiology of catarrhal ulcers is the same as that of catarrh al 
enteritis. They are especially liable to be induced by foreign bodies and 
frecal impaction. The condition 00curs most frequently when an acute be
comes ingra.ftc<l on a chronic intestinal catarrh. rrhe symptoms, prognosis 
and treatment are identical with those of chronic enteritis. 

Tuberculous Ulcers. - Under this head I shall consider the so-called "fol
licu1ar" or strumous enteritis. 

Morbid Anatomy.-The crecum is the region which is most frequcnUy 
the seat of t[iese ulcers; next the lower portion o_f the ileum. The large 
and small intestines are often equa1ly affected. Peyer's patches and the 
solitary follicles are the pdmary points of invasion. At first they become 
swollen aml congested, hyperplasia of their lymphntic elements causing nu
merous projections on the mucous surface. These projections are small, 
gray, translucent, elastic nodules, "the gray mil iary tubercle.]) rrhey usu
ally occur in isolated patches, but may become confluent over a cousider
able portion of the intestine. After a time these gray nodules become 
yellow, dry, and cheesy, increase in size and constitute the "j'Cllow tuber
cle," and afterward soften and form ulcers. 

The primary tubercular ulcer is a sma11, round, crater-like cavity, with 
indumted base and walls. Several primary ulcers in one Pcyerian patch 
may be separated from each other only by thin septa, and then the 
patch presents a honeycomb-like appearance; or several follicles form an 
elevated patch, which ulcerates in points. Diffuse inflammation of the 
1mbmucous tissue occurs in the vicinity of these pntcbes. The villi arc 
matted together at their base, aad free at their apex. Tubercu loua ulcers 
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spread by the development of small fresh nodules in the walls of the 
blood-vessels, so that they extend transversely, sometimes formmg gird)('s 
half an inch wide around tho whole internal surface of the intestine. In 
this way the oval tuberculous ulcers outside of Peyc r's patches have their 

long axis transversely. As thf'se ulc('rs 
increase in size, they cause contraction and 
narrowing of the calibre of the inletitine. 
These ulcers rarely cicatrize and rnrely 
cause hemorrhage or perforation of the 
intestine. If a tuberculous ulcer exll'nds 
to the serous co:.it of the intestine, the Jut. 
ter becomes thickened, reddened, and some
what clouded, ttnd is covered with:~ fibrin
ous exudation which mats the inlesline11 
together. It is at these points lh:tt the peri
toneum is covered with minute tubercle 
granules. A more or less severe intestinal 
catarrh accompanies tubercular ulceration. 
rrhe process may extend to the mcscnteric 
glands, or t,hose may be primarily involved, 
constituting wha.t is ca lled '' tabcs mcscn
terica.'" 

Etiology.-As the primary man ifcstil
tiou of tubercle it appears almost exclu
sively in children under five years of age, 
while tubercuhu in flam mat ion of the 
intestines a.ncl mcsentcric glands of adulti! 

Tu~rc~:a:,;;,~;;:t_llcum. :~ b~~:a j~:p:~~~1 ;11~a;~~ll!~on!;~,b ~11~~J~:ul~~~~ 
~I1hc causes which in non-tubercular sub

jects would excite simple enteritis may in th is class predispose to tuber· 
cul:tr development. 

Symptoms.-'J'hc symptoms of tubercular intestinal ulceration are nen•r 
diagnostic. Diarrhcca is its most constant symptom. Pain in many cases 
precedes the diarrhrea, which consists of thin green mucus, or more rarely 
is yeasty in character. Blood is not often present in the discharges. .-\n 
il10rdinale desire for Jood is ofLcn a. prominent symptom. Th~re iR early 
tympanitic distention of the aLclomen, which causes it to be('ome round 
nnd protuberirnt, and tl11::; pot-belly presents a marked contrast to the 
wastC'd chest and limbs. Ascites is sometimes present, and enlargement 
of the abdominal veins is quite common . The general health is much 
impaired, and there is progressive emaciation, although there are iuter· 
vals of apparent improvement. The sleep is disturbed, and muscular 
twitchin~s and convulsions occasionally occur in children. During 
the whole course of this disease there is a continuous rise of a degree 
or two in temperature. When the end is near, the diarrhcea which has 
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continued through the disease in many cases gives place to obstinate con
stipation. 

Physical Signs.-Palpation may reveal localized tenuerness, especially 
about the crecal region. The enlarged mesentcric glands may sometimes 
be felt through the abdomina.l walls, although tympa11itic distention often 
so interferes with the examination that they cairnot be detected. 

Differential Diagnosis.-Tubercular disease of t he in testine may be mis
taken for tuJ1ercular meningitis and tubercular peritonitis. 'rhe abdomen 
isdistencled in tubercular intestinal ulceration and retracted in meningitis 
There is constipation in tubercular meningitis. and diarrhcea in intestinal 
ulceration. Vomiting, projectile in character, is a marked and constant 
sign o[ tubercular meningitis, while vomiting is rare in intestinal ulcers, 
and when present is retching in character. 1l'he pulse is slower than nor
urn.l early in meningitis, while it is accelerated in tubcrculons ulcer of the 
inlesline. The pupils are normal in size m intesti nal disease, and con
tracted or dilated in meningitis. 

Tubercular peritonitis is often associated with intestinal ulceration. If 
peritonitis exists, the nbdomen is more 1·igid than in intestinal nlcern.tion, 
the tenderness and paroxysmal pain are mucl1 more severe, and emaciation 
is not so prominent a sign or S\> progressive. Enlarged cervical glands are 
more frequent with ulceration than with peritonitis. 

Prognosis.-This is always uufaYorable. It is essentially a chronic disease. 
Death may occur from exhaustion incident to the diarrhcea and rnaras
mus, or from intercnrrent tubercular complications. 

Treatment.-Th e prophylactic treatment is simihtr to that of general tuber
culosis. If the diarrhceais copious and exhaustive, astringents with opium 
may be employed. 1 nunctions of cod-liver oil and iodine may be made 
over the abdomen, which should be covered with a flannel bandage. When 
pain is severe anodyne poultices may be applied locally to relieve it. 

INTESTINAL .llEl\IORRllAGE. 

Intestinal hemorrhage may be a symptom of local or of general disease. 
The bleedings may be slight when they are capillary, vrofnse when tl1ey 
come from vessels of considerahle size. Blood from the slomnch wh ich is 
passed with the dejections cannot strictly be regarded as intestinal hemor
rhage. 

Morbid Anatomy.-At the posl;-mortem of one who has died during or 
soon arter an intestinal hemorrhage the intestinal mucous membrane may 
be Cound either hyperrernic or a.uremic, according as the hemorrhage has 
been slight or profuse. The in testinal canal wi ll contain dark grumous 
blood or small clots. If the hemorrhage is ca.used by ulcers in the intes· 
tine, coagnla. generally adhere to t he ulcers, and the edges and base of the 
latter are suffused with blood. In a few instances the mucous membrane 
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appears normal, especially when the hemorrhage is due to obstruction ot 
the portal circulation. 

Etiology. -Any disease in which there is extensive obstruction to tbe 
portal circulation may be a cause of intestinal hemorrhage ; with the ex. 
ception of intestinal ulcers, cirrhosis or atrophy of the liver is its most frc· 
quent cause. It is a very frequent attendant upon typhoid and dysenteric 
ulcerations. Foreign bodies and traumatism act mechanically in producing 
it, and it may Le induced by powerful chemical and mechanical irritants 
acting directly on the intestinal mucous membrane. Jt occurs in waxy de· 
generation of the intestine, and may be caused by the rupture of an aneu. 
rism into the intestinal canal 1 It frequently attends the Uevelopment or 
intestinal cancer, and is a common symptom of internal hemorrhoids. IL 
occurs in ye1low fever and in the pemicious malarial fevers, and a vicari
ous hemorrhage may take the place of the menstrual discharge. Subsidence 
of the fiery-red I.int or the face in erysipelas has been followed by remit. 
tent intestinal hemorrhage. Chronic constipation and the pressure of large 
tumors may cause it by impeding the venous return. H has occurred in a 
few cases of intestinal invagination and with embolism of ihe mesenteric 
artery. It is a common symptom in purpura hemorrhagiea, and in that 
condition known as h remophilia. Acute yellow atrophy and splenic Jeueo· 
cythremia may be attended by in testinal hemorrhage. Thosf' affected with 
a scorbutic or syphi li tic taint are always pred isposed to it. It occurs oft
ener in men than in women . The aged are subject to a passive intestinal 
hemorrhage, without apparent cause. 

Symptoms.-If tl1e hemorrhage is slight it frcqnently passes unnoticed, 
for it gives rise to no symptoms. When it occurs in dysentery, typhoid and 
yellow fevers, the symptoms which attend it will vary with the amount, num· 
ber_ anc~ persistence of the blee.dingsas well as with the stage of the disease in 
which it occu rs. Its color will be determined by its seat and the length of 
time it remains in the intestinal canal. When it comes from tlrn upper 
portio~1 of the.intestinal tract, it is of a dark red color, grumous and tarry, 
wheu its seat is near the rectum it i.~ of a bri'glit red color and fluid. The 
tarry color and consistence given to the freces by the presence of blood is 
called " me Irena." 

The s~mptoms wl1ich attend a large intestinal hemorrhage are a. feel
ing of famtness, a feeble pulse, a cleadl,v pallor, ringing in t11e enrs, bright 
Hashes before the eyes and coldness of the surface followed h.v sym:ope 
which may end in death. Immediately followia~ or preceding. these 
symptoms there may be a large discharge of blood from the bowels. In 
most instances, after a few hours the patient recovers from tlrn shock 
of the hemorrhage. There may be abdominal pain at the time of the 
hemorrhage, accompanied by a sensation as if warm water was being 
poured into the abdominal cavity. A continuation or succession of large 
hemorrhages will rapidly give rise t.o the characteristic signs of anremia.. 

en~~;~::~ r~:c:~~iphtherltic lnlhuumation or the intestines aa Its second moet frequent caul!e, dyt-
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If the _normal deject10ns _are coated with blood, the origin of the hemor
r~age 1s w1thm the. large m~stmc .. When the hemorrhage is from intcs
tmal ulcers, pus w1ll be mmgled with the blood. Intestinal hemorrhages 
may cause death when there has been no discharge of blood from the 
:\DUS. 

Diff'e~e~tial Diagnosis.-The diag~osis of intestinal 11cmorrhage is not dif
ficult, 1t is usu.ally made by the patrnnt. Its source can only be determined 
by a care!~tl h1s.tory ~f the ca~e .. In acute infectious diseases its scat i§ in 
~he s~all mtestme ~ m chrome d1~ase it usually has it.a seat in the llrge 
mtestme. When diseases of the liver can be excluded, local causes in the 
rectum should be sought for. 

Prognosis.-The prognosis will depend upon the seat and cause of the 
~l~iu?. In yellow, typhoid and malarial fevers, in dysentery and cirrho
sis, it JS always unfarorable. Arterial hemorrhages are far graver than 
capillary. The condition of the patient at the time o[ the hemorrha.ae 
inttuences the prognosis. It is less dangerous in vigorous than in reebie 
nnd anremic subje~ts. Death may occur from a single large hemorrhage, 
or from the astbeum produced by repeated smaller bleedings. 

Treatment.-The first, and perhaps the most important, indication is ab
solute rest. The patient shou ld be kept in bed in a. cool, quiet room, an<l 
should not be allowed to change the position of the body. Peristalsis mnst 
be arrested by opium; fluid nouriShment should be given a.t short intervals 
and in small quantities. Cold compresses or ice-bags should be placed over 
the abdomen, and styptics should be administered by the mouth or by the 
rectum, according to the supposed seat of the hemorrhage. Alum-whey, 
perchloride of iron, acetate of lead, tannin, or any or the hremostatics may be 
given by the mouth or rectum. Ergot internally or ergotine hypodermatic
dll.f should he administered in sufficient quantities to produce the physio
logical effect of the drug. When the bleeding has been excessive, stimu
lants-alcohol, ether or musk-should be administered, and it may be 

necessary to practice transfusion. Everything taken by the patient by 
the month or rectum must be ice-cold. The use of the mineral acids as 
berera!(e' has been advocated. No irritating food or drinks should be 
allowed for man~· days after all signs of hemorrhage ha:rn ceased. If 
intestinal hemorrhage occurs in one who gives the evidence of purpura or 
hremophilia, the salts of iron or potassa, combined with vegetable acids, 
are serviceable. 

INTESTTN AL OBSTTIUCTION. 

B.v the term intestinal obstn1ction is meant a narrowing, closure, invagi · 
nation, or twisting of some portion of the intestine, so that it.a calibre it< 
diminished and the passage of its contents retarded or prevented. In &ll 
cases there is a. mechanical impediment situated either within or withonl, 
or in the wall of the intestine. When a foreign body prevents the onward 
progress of the contents of the intestines, by becoming a.n actual plug, the 
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obstruction is said to be 1uitliin the intestine; when some abdominal tumor 

presses on, and narrows almost lo closure, some portions ol the bowel, it is 
said to be without the intestine; and when a deep ulcer, inrolving the "'hole 

wall of the intestine, contracts nnd forms a. stricture, or other changes take 

place in its walls which diminish or obliterate its calibre, it is 8aid to be 1n 

the intestinal walls. It is impossible to separate the etiology of intesti nal 

obstruction from its morbid anatomy, and they can best be considr· cd to

gether. 
Morbid Anatomy.-! sh all first con sider intestinal obstruction from causes 

whiiJh have t heir seat in tlle wall of the intesti ne. In this group stricture 

and in tussusccption are the ch ief lesions. Intnssnsception, or inrngi11ation, 

consists in the descent or prol apse of a portion of the intestine into that 

which immediately succeeds it, like a glove-fi nger drawn partially within 

itself. It always occurs from above downward. In this condition the two 

mucous and the two serous su rfaces are opposed to each other, so that a 

section exhibits three cylinders, one within the other, called respcctively

the receiving layer, the entering layer, and the returning layer. Sometimes 
the intussusception is fatern.l and }Jarti~tl. 'rhe me-

~, 
sen tery belonging Lo the invagi na.lcd portion lirs 
between the middle and internal layers. By the 

ft traction o[ the mesentery, th e central pa.rt of the in-
\ tesl inc is curred laterally. Inrngination which occurs 

' during the last moments of }ife is unimportant; it is 

c \t chiefl y found in chi ldren who die of brain disease. 
Tho occurrence of in tussusception is regarded by most 
as l hc result of tho sudden passage of a spasmodically 

Fio.oo. contracted portion of the intestine into a. flaccid 

Diogrom rnu~troling lntns- or parnlyz~d ~ortion. An exaggerat ion of . the 
suscc11!lon normal per1stalt1c wave can produce it, espcc1a.lly 

when there is great gaseous distention of the in
testine. Some observers state that it is the par-

. . _ . alyzed portion which is thrust forward by a sudden 
mcrease m pcnstalt1c action of the intestine. 

Its most _frequent seat is in the neighborhood of the ileo-crecal va.lvc. It 

may occur m any portion o! the intestine. ~L'he whole colon mnv be filled 

by t he ileum, and the latter may even project outside of t110 an~s. rt is 

more common in the young; 50 per cent. of a11 the cases occur in child· 

hood. :Males n.re more subject to it than females. 1 The mucous membrane 

of the i~vaginn.tccl port.ion is intensely congested, its villi arc swollen, soft

ened, fr1_able, and sometimes uni led by a pseudo-membrane. The single and 

the agmmated glands are hypertropl1ied, infiltrated with fluid, and ulcerated 
at tbe centre. 'l'bc sub-serous cellular tissue is infiltrated with blood, and 
is ecchymotic. The inLestinc above the obstruction, whc1i the Jatter has 
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existed for some time, is dilated. In many cases there is more or less 
twisting besides the invagination. Sometimes blood extrn.vasates into the 
mucous tissue a.nd into the mesentery. 'I1hc iurnginated portion may 
become gangrenous, slough, ancl be discharged per rectum. During the 
sloughing the peritoneal cavit)' may be opened. 1 In the neighborhood of 
the obstruction the mucous mcmbr•mc may be the scat of intense catarrh. 
Sometimes the intussusception is restored. PoJypoicl growths in the rectum 
or sigmoid flexure, besides inducing iutussusccption, may themselves cause 
intestinal obstruction. 

Other common causes in the intestinal wall which induce obstruction are 
cancerous nod non.canccrons stricture. 'l'ht'se diminutions in th~ calibre 
of the intestine may be due rither to contraction of cicatrices, or to infilLra· 
lion of the intestinal walls. Snch obstructions are developed gradually, 
and arc rarely complete. Intestin:.d stricture may be merely a thin fold oj 
mucous membrane, or four or firn inches of intestine may be included. 
Above the stricture there is well-marked dilatation and hypertrophy; Oclow .• 
atrophy of the intestine. The accumulation of matter aboYe a str1cturo 
often leads to ulceration and perforation. About seventy-five per cent. of 
all strictures are in the large intestine, and most of these arc in the rectum. 
About half of all intestinal strictrn·es are of cancerous origlu. Congenital 
stricture is a surgical disease. 

Intestinal obstruction may, secondly, 11ave its cause otttside the wall of tho 
intestine. Folds of the intestine may be caught in bands of adhesion formed 
by an old peritonitis, or may be forced through openings in the abdom
inal walls and become strangulated, causing internal or external hernia. 
The small intestine is strangulated by herniro, diverticula, and bands o1 
new formation, more frequently than the large intestine. Internal 
11trangulation occurs oftener in men than in women. It may occur at 
any age, although it is met with most frequently in those about thirty. 
Volvu.lus or twisting of the intestine may occur, so as to produce in
testinal obstruction ; the mesentery or a coil of intestine may be the 
axis about which certain parts rernlve. Again, a coil of intestine may, 
with another, form a knot. Both of these occurrences are most frequent 
about the sigmoid flexure. An abnormally relaxed mesentery predisposes 
to it. Half a turn is sufficient to cause obstruction. In the old the sig
moid flexure may become twisted, by shrinking of the mesentery. Any 
abdominal tumor may induce by pressure more or less diminution in the 
calibre of the intestine and intestinal obstruction. 

The tliircl class of causes which give rise to intestinal obstruction 
are situated witltin the intestinal canal. Under this head are included 
obstruction from gall-stones, impacted freces and foreign bodies of various 
kinds. Gall.stones are most frequently impacted in the ileum near the 
ileo-crecal valve and in the duodeno-jejunal region. The larger and thin
ner the calculus, the more liable is obstruction to occur. 1n some. cases 

1In one !nets.nee the whole of the crecum and ascending colon eloughcd away, and recovery took 
Place.-Guy'1JJoap. Jle[J<Wt1. 
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gall-stones cause a fata1 obstruction, but usually the obstructions continue 
only for two or three days. Gall-stones of immense size have been found 
completely plugging an intestine. These obstructions rarely have their sent 
in the large intestine and are met with more frequently after fifty years of 
age, and in females oftener than iu males. 

Hardened !recal masses mixed with the phosphate or magnesia and lime, 
concretions of chalk and magnesia, a.mmonio-magnesian phosphate, iuspis. 
sated mucus, and large oval masses consisting chieily of cholesterin, are 
among the commoner forms of the so-called •' ente1·olitlts." Concretions 
of hardened freces rarely cause fatal oLstruction. 'rhe list of foreign bodies 
which hare caused intestinal obstrnction is very Jargc, but they all act in 
the same way. 

'rhe changes which follow all forms of intestinal obstruction, are dila
tation of the intestine above, and atrophy below, the scat of the obstruc
tion. ~L1he peritoneum over the s ite of the obstruction is the seat of acute 
or chronic peritonitis. Gangrene may occur at the point of greatest press
ure. 'rhere is always more or less extensive intestinal catarrh in every 
case of intesti11al obstruction. 

Symptoms.-The symptoms of intestinal obstruction vary with its seat, 
extent, and cause. rrhe symptoms which are common to all varieties 
are obstinate constipation, and vomiting. 'l1he matters vomited consist 
first of the contents of the stomach, then mucus, and after a time bile 
and stercoraccous matter. 'l'he accompanying pain varies in character 
and intensity: sometimes it resembles that of a colic, sometimes that of 
peritouitis. Wh en the obstruction is ]ow clown there is tympanitis. When 
the upper part of the small intestine is obstructed there is hiccough. Ac
companying these symptoms there is prostration and often collapse. rrhe 
skin is cold and the countenance assumes an Hippocratic expression. In 
a few cases, portions of the intestine that have become invaginated can 
be seen projecting from the anus. A carefu1 analysis of these prominent 
symptoms will often enable one to determine the seat and character of the 
obstruction. When gall-stones and other foreign bodies or intestinal 
worms obstruct the intestme, constipation will come on suddenly. 

In intussusccption, constipation docs not occur suddenly, for thin liquid 
freccs arc able to pass t he narrowed orifice. 'Vhen invaginat10n occurs in 
the small intestine, the discharges are accompanied by a copious flow of blood. 
But when the Jower bowel is invaginated the b1ood is ming1ed with the dis
charges, and they are clysenteric in character. When intussusception be· 
comes chronic, diarrhcea may develop and become exhausting, especially 
in children. When sloughing occurs gangrenous masses mingled with 
mucus and blood will be discharged. 

If thin bands of freces are passed, it indicates the existence of an in
complete stricture of the large intestine. Slow but steadily increasing 
constipation, the bands of the freces becoming gradua11y smaller, indicates 
the growth of a stricture or the enlargement of a tumor compressing the 
intestine. If obstruction occurs suddenly, the rectum retains its oontrac• 
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tile power and is empty, while if the obstruction comes on gradually it is 
patulous. Vomiting is present in most cases; when the obstruction is 
high up the vomiting is bilious. and occurs within an hour or two after its 
occurrence; when near the crecum, the obstruction is accompanied by 
facal or stcrcomceous vomiting; when low down, two or three days may 
elapse before the vomiling occurs. Ju the so-called chronic forms of 
obstruction, vomiting occurs at intcnals, and is more persistent the higher 
the obstruction. Copious stercoraceous vomiting is m•iclence that the 
obstruction is at the ilco-crecal valve. 1 In children vomiting occurs very 
readily, and, with the pain, is the first well-marked sign of the obstruc· 
tiou. When gall-stones arc lo<lge<l high up, vomiting comes on early and 
continues until death occurs, or the stone is dislodged. 

Enteroliths usually give rise to typhlitic symptoms. The pain which 
accomp1rnies or pL·ecedes the vomiting is colicky or paroxysmal at first, after
ward it becomes constant and severe. Sometimes patients can locate the spot 
where the pain originates, at other t.ime5 it resembles a stitch in the side. 
When the constriction has come on slowly the pain re.sembles that of ordi
naryeolic. If the small intestine near the crecum or jcjunun1 is strangulated, 
there is pain in the region of the umUilicus. When lhe colon is obstructed 
the pain is located at the aeat of the obstruction. Pain in the groin or in 
the left iliac fossa indicates obstruction at the sigmoid flexure. There is 
usually no tenderness at the onset. When tenderness, local or diffuse, is 
extreme, peritonitis is indicated. 

In all cases except those where the obstruction is near the duodenum, the 
abdomen gradually becomes distended from gaseous accumulation in the 
intestine a.bO\'e the seat of the obstrnction,-tymprmilis. It occurs first near 
the obstruction. When twisting of the intestine occurs the portion consti
tuting the loop often forms a tympani tic tumor. The tympani tic note is 
readily elicited as the abdominal muscles become rigid. Vomiting relieYes 
the tympanitis to a greater or less degree. The higher the obstruction 
the greater the relief from the vomiting. 

Intestinal cancer, large gall·stoues, frecal masses, and other abdominal 
tumors which gradually compress the intestine may usually be accurately 
located nnd definitely mapped out. Invaginalion sometimes gives rise to a 
sort, sausage·shaped tumor, which can be distinctly felt, especially when it 
oocurs at the crecum. In intussusceptio11 of the small intestine a centr..l 
tumor may often be felt near the umbilicus. If invagination occurs low 
down, tho slit-like open ing in the invaginated portion may be felt per rec
tum. Frecal tumors along the line of the colon arc quite distinct on pal· 
pation, and, while firm, continued pressure gives no pain, their situation 
and form may gradually be altered; attention to these points will prcYent 
mistaking frecal for malignant tumors. 

Percussion o¥cr these tumors elicits dulness corresponding to their extent. 
If the obstruction is in the duodenum, there is an almost total suppression 
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of nrine; when in the jejunum or ileum, there is marked diminution; 
but when the lower bowel is occluded the fiow is ubundantaud limpid. In 
many cases of intestinal obstruction there is a sudden. shock at the tim~ of 
its occurrence, similar to the shock in peritonitis; this is often followed by 
symptoms of collapse. During the whole course o[ intestinal obstruc:lion, 
the temperature is mrcly elevated. If the obstruction is complete, tile foce 
becomes "dra.wn," the extremities a.ud the surface cool, the pulse rapid 
and small, the patient lies on his ha.ck with tho knees flexed, and car~folly 
dYoids movements which induce pa.in and \'0111iting. La.ter on symptoms of 
collapse are dernlopcd, the breathing becomes rapid and superficial, thirst 
ts intense, the voice is husky, the pulse becomes imperceptible, and tho 
patient dies as in collapse, from peritonilis which will be found in most 
cases after death. If the obstrnction is in the small intestine hiccough is 
a constn.nt and annoying symptom. 'rho mind is undisturbed to tho 
last. In slowly developed inteslinal obslrnciion, as in cancer-strictures 
nnd compression Crom tumors, the patient loses flcs:i and strength, hecomea 
nnremic and mehmcholic, and the countenance bears the aspect of one 
suffering from malignant disease. Torsion or twisting or the inte.:1tino 
is attended by acute and rapidly fahl.l enteritis. 1 In these cases all the 
symptoms of severe enteritis arc present. 

Differential Diagnosis.-lt is important in cycry case Lo determine the seat 
n.nd cause of the intestinal obstruction. Intussusceplion occurs most Ire. 
quently in children, it begins suddenly with iutense colicky pains, and there 
is blood mingled with the scanty mucousclischn.rges. Frecal rnmiting occurs 
early, and there is commonly a distinct tumor, firm pressure on which some
times re1im'es the pain; in a few cases the invagination may be determined 
by a rectal examination. 'J1he patient rapidly passes into co11:tpsc. When 
this trnin or symptoms occurs suddenly in a child, prc,·iously healthy, and 
without appreciable cause, iutussusception may be suspected. 

Internal hernia occurs suddenly. 'rho pain is fixed at one point and 
paroxysmal in character, frecal \'omiting comC's on after a few hours, accom
panied by obstinate constipation and rapidly developing iympanitis; in a 
day or two the patient may pass into a st.ale o[ collapse. The large in· 
testine is usually empty. In a few cases the patient will harn "felt some
thing give way in the abdominal cavity." Its symptoms resemble those ol 
fUl external strangulated hernia and intussusception combined. 

Twisting, volvulus, and the sudden incarceration of loops of the intestine 
nndcr bands of adhesion or diverticula arc attended by simi lar symptoms. 

Foreign bodies usually have their seat in the crecal region and give rise 
to tJ]Jhlitic tumors. When gall -stones are ihc cause of the obstruction 
there is usually a history of hepatic colic, and the seat of the obstruction is 
high up; this will be indicated by the vomiting and urinary suppression. 

Obstruction from cicatrices, and from the pressure of tumors is or slow 
growth, there will be the history of frequent atta.cks of constipation, gradu
ally increasing in duration and severity, coils of distended and displaced 

1 Brletowe 11uppose11 tbe eotcrltis may occur flrst, may weaken tbc Pl'rts, and that the vc\vu\u! ii• 
1CConda.rypbenomenou, 
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intestine arc easily detected, the centre of the abdomen has a. doughy !eel, 
and a tumor can often be made out. 

Intestinal obstruction may be mistaken for colic (or enteralgia) peri· 
tonitis, external lternia, acute puison·ing (as from arsenic, antimony, etc.), 
ltepatic or renal colic, and enteritis. 1 n colic tho disclrn.rges from tho 
bowels will be normal, or there may be diarrhcea. In iuLestinal obstruction 
there is obstinate constipation. 'fhe pain or colic is of short duration and 
iS usua.Ily relieved by pressure, while in intestinal obstruction the pa.in is 
persistent aud as a rule not relieved by pressure. Frecal vumitiug, lym pa.ni
tis, ancl symptoms of collapse are present iu obstruction and absent in col 1c. 

Peritonitis is a.Ltcnded by a rise in temperature, by great tenderness on 
pressure, by a tense, hard, wiry pulse, and by rigidity of lhc abdominal 
w:ills; while obstruction, if it begins with colicky pains, is soon attended 
by frocal vomiting, the pain is localized, there is a sub-normal temperatul'O 
a.ncl more distention of the abdomen. 

Internal hernia may be confounded with femoral or inguinal hernia.: a 
careful examination of the inguinal regions and the history of the case are 
usually sufficient to establish a diagnosis. 

In cases of acute poisoning there will be evidences in the mouth an<l phar
ynx of the action of an irritant poison ; the gastric symptoms, especially t,ho 
sense of heat in the epigastrium, will he marked; there will be diarrhooa, nc 
frocal vomiting, no tympani tis, and the vomited matters will contain traces of 
the poison. 

In lte.patic colic the pain is persistent and radiates from the region of the 
gall-bladder to the back. rrhere is no !recal vomiting and no tympanitis, 
but the stools arc clay-colored, and the calculus may be detected in tho 
freces after the attack ceases. 'l1he urine contains bile, and if the attack is 
prolonged jaundice occurs. 

In renal colic the bowels are normal, the pain shoots from the back clown 
the ureter to the end of the penis, and the testicle on the affected side is re
tracted. Relief immediately follows tbe passage of the calculus into the 
bladder, which is followed by a copious flow o_f bloody urine; in intestinal 
obstruction there is no brema.turia, no symptoms referable to the urinary or· 
gans, the bowels arc constipated, and there is tympanitis and frecal vomit. 
ing. 

Enteritis is distinguished from intestinal obstruction by copious mucous 
discharges from the bowels, by the rise in temperature, and the absence of 
frecal vomiting, excessive tympani tis, and the symptoms of collapse. 

Prognosis.-rrhe length of time for which an iutestina.1 obstrucLion may 
exist before causing death varies with its seat and its character; a weak child 
may die in eight or ten hours from the shock of intussnsception, and an 
adult whose intestine jg gradually being occluded by the presence of some 
slow-growing tumor, may live for months. As a rule, the nearer the stom· 
ach the obstruction, the more rapidly death ensues. Volvulus, strangula~ 
tion, internal hernia of the small intestine, and obstruction by large gall
stones and enteroliths induce death more rapidly than stricture, compres
eion, and intussusception, especially of the large bowel. Intussusception 
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may be recovered from when n. gangrenous process Lhrows off tho invagina. 

ted portion, and it is possible for it lo slip back into its normal rclat1ons. 
The prognosis is Iasorable in intussusccption when a portion o[ the inrag1. 
nated bowel is discharged. It is better, the lower tho scat of the obstruc· 

tiou. Of all forms of obstruction, Irecal Lumors arc the least grave. The 
complications of intestinal obstruction arc cnt.critis, with or without per· 

foration, .eeplicremia, phlebitis, ulceration and ga.ngrcnc within the canal, 
and perforation of the intestine aborn the stricture. After recovery from 

the primary obstruction, the attending peritonitis may cause permanent 
constriction of the intestine. Another sequoia is the formation of internal 

fistulre. 
Treatment. - Whenevcr there is reason to suspect intestinal obstruction 

of a non-frecal origin, free catharsis should be avoided. It is better not to 

relieve n. simple constipation, than to attempt to force freccs through an 
internal hernia. WhatC\~er ma.y be the scat or character of the obstruction, 
the thcrapeutical indications arc the same, whereas a knowledge of the site 

and va.riety of the obstrnction is demanded before surgical interference 
should be resorted to. Rest is dem~mdcd in every cusc; hence opium is lo 
be given in sufficient quantities to rc1icve pain. rrhe more sudden and 
se\'Cre the onset, and the more urgent the symptoms, the more serviceable 
is opium. rrhe condition of the patient alone regu1ates the quantity to be 

administered. 
Nourishment should be given per rectum in the form of defibrinizcd 

blood, and pcptonized fluids. Each injection should contain from three to 
five grains of chloral, to retard decomposition . Ice may be given to relieve 
the thirst. If the tympanitis is excessive, it may be relieved by aspiration, 
or by the introduction of a. tube into the colon. lnstcad of ice, warm com
presses seem to relieve the pain a.nd soreness, but they have no other value. 
There is no objection to saline laxatives in stricture or in compression, 
where, though 11ot wholly occluded, the intestine is gradually narrow. 
ing, and only a. sm.n11 opening remains through which liquid faces can 

pass. 
When the obstruction is frecal, opium should not be given; the bow· 

els should be acted on by those drugs which produce copious watery 
evacuations without drastic action; a.t the same time the rectum must be 

emptied by mechanical means, or by enema.ta of warm water and glycerine. 
Much patience is oft.en required to remove these frecal obstructions. Tho 
most efficient method of mechanically overcoming obstruction is to make 

large injections of wn-rm water through long rubber tubes, which must be 

inserted as far as possible. In order, however, to overcome by cnemata an 

obstruction situatec\ high up, the patient must be brought under the inftu· 

ence of ether or chloroform, and during the administration of the enema 
careful manipulation of the bowels must be practised. Taxis is to be prac

tised according to the rules whicb surgery Jays down for the reduction of 

hernia. Instead of warm water, air and gas have been injected in order to 

distend the intestines. Whatever injection is employed, it should be thrown 

in very slowly, and in very large quantities. It has been suggested to d• 
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•101op gas inside tho patient by successively injecting solutions of soda 
bicarbonate and of tartaric acid; rupture of the intestine may result from 
such a procedure. Before injections are given or taxis practised, it is well 
for the patient to t.ike a prolonged anti moderately hot b:ith. As an :iid to 
the reduction of an intestinal obstrnction, the hips may be elevated or the 
patient may assume the knee-elbow position. 'fhe use of the constant cur
rent is advocated by some, to produce active peristalsis; this must not be 
resorted to unless there is no danger of exciting peritonitis by the active 
perisbdsis. If the long tube is used for the purpose of giving injcction8, it 
must be introduced with the utmost care, for perforation has beon caused 
by its careless introduction. 

Ir at any time symptoms of collapse come on, alcoholic stimulants, musk, 
ammonia, etc., should be freely administered. As regards surgical meas
ures, colotomy and laparotomy are the proceedings which have bee:n pro
posed. The mortality after laparotomy is not exactly known, some statistics 
showing 68 per cent., others 73 per cent., and still others 75 per cent. of 
deaths. Laparotomy is espC'ci:1lly applicable in acute intussusception, and 
should be performed with as little delay as possible. The dn.ngers from co
lotomy seem to be less than those of any other operation. The statistics of 
lumbar eolotomy exhibit the low rnte of 3~ per cent. of deaths. Laparo
enlerotomy has a mortality-rate below sixty, but concerning laparo-colot
omy, laparo-typhlotomy, etc., the number of operations is Loo small to give 
reliable statistics. 

WAXY DJ<_:GENERATION OE' 'l'ITB INTESTINES. 

Statistics show that after the kidney, spleen, and liver, the intestines are 
most frequently the seat of waxy degeneration. 

llorbid Anatomy.-Thc primary seat of amyloid change in the intestines 
is in the arterioles. The small intestine is more often involved than the large. 
The mucous membrane is pale, shining, and slightly c.edernatous; on the 
n.pplic:~tion of the iodine test small ma.roan colored spots appear in the v1\li, 
where the carliedt changes occur; later the muscular coat is involved, and 
finally the entire wall of the intestine is fused into a. homogeneous mass. 
Pcyer·s patches are lees affected than the surroumling tissues, but there is 
annular infiltration about the solitary glands. 

Etiology.-Hs causes are all those conditions which predispose to waxy 
changes in other organs. It is usually a late complication o[ waxy kidney 
and liver. 

Symptoms.-Hs symptoms are masked by those of waxy liver ancl kiclney, 
with which it is al\Vays associated. When general amyloid degeneration of 
the entire intestinal canal exists, the nutritive disturbances arc great; ex
haustion, emaciation, and anremia. are more marked tlrnn in any other con
dition. The countenance, the appearance of the skin, and the other cousti
tutiona.1 symptoms are identical with those of waxy l i,'er and kidney, "bul 
in addition, to tl1.ese tl1.ere is a ~erous diarrhwa which is pcrsisteut an~ 
exhausting. 
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Differential Diagnosis.-Th e diagnosis is made by the presence of diar 
rhrea associated with the evidences of waxy changes in other organs. 

Prognosis-This is very unfavorable; more so than when the nmj'loi 
change is confined to other organs, for it indicates that the changes wltic: 
usually precede a fatal termination have already occurred in those orgune.: 

Treatment.-The treatment is altogether palliative; the diet should be re 
stricted to meat and milk taken in sma.11 quantities and at short interval 
In addition to the general constitutional treatment of waxy degeneration, 
the diarrhrna may be checked by the vegetable astringents-hrematoxylou, 
tannin, and catcchu, or when these fail, the mineral astringents can 
given. Iodide of }JOlassium and iron will be found especially beneficial io 
rJ1esc cases. 

CANCEi{ O]' 'l'lrn INTESTINE. 

Carcinoma. is the most common variety of intestinal neoplasm. 1t is I 
frequent than carcinoma of the stomach, an<l is almost a.lwa.ys primary. In 
rare instances, it may be secondary to cancer o[ the peritoneum, uterus, or 
bladder. It almost exclusively affects the large int;estine; the rectum is 
ils most frequent seat, then t.110 anus, the c::ecum, the sigmoid flexure of 
tho colon, and lastly the duodenum and jejunum. 

:Morbid Anatomy.- 'J'he primary development of intestinal cancer is com. 
monly in the mucosa nnd extends into the submucous conncctivc~ti ssnej 
the infiltration extends in a ring around the intestine. Sometimes iUi 
primary development is in the epithelium of the !ollicles. It may involve 
an inch or three or four inches of the intestine. In any case it ca.uses 
more or less diminution in the calibre of the intestine; the intestinal wall 
becomes infiltrated and ulceration may be established, which will dcstroJ 
the mucous membrane covering the cancerous mass, and tempornrily re
move the intestinal obstruction. Frequently cancerous nia.sses project !rom 
the anus looking like cutaneous growths about its margin, or they may 
project from the anus in the form of fungous masses. 

Before ulceralion occurs scirrhus cancer presents a smooth, nodulated 
surface i encepha.loid is so[t, vascular, and often forms a tumor or series of 
tumors IJrojecting into the intestine ; these tumors are rouncl, lobulalcd or 
vi lions. Often where the upper part of the rectum seems to be lhe scat of 
cancer, the disease will be found to have its scat at tl1e sigmoid flexure, 
which has been pushecl clown into the pehris, as the result either of the 
obst.ruction which it hns caused, or of its own weight. 

When ulceration occu rs, fungoid masses may spring up upon the clcva~c<l 
surface and lobulatcd tumors ma.y rapidly develop, or a smooth excavation 
may be fo1 med, with hard, well-defined edges. Cancerous ulcerations may 
extend through the intestinal walls, and cause peritonitis or frecal abset?;B, 
or establish communication with the bladder, urethra, uterus, vagina, or 
with other portions of the intestine. Scirrbus, more often than either of 
the other varieties, produces stricture of the intestine. In a few cases both 
)arge an<l small intestines are studded with small cancer-nodul es, whose fa· 
vorite locality seems to be the Pcyerian patches. In any form o[ cancer, 
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especially scirrhus, there may be great distention or the intestine above the 
scat of the cancer. There may be catarrh of the intestinal mucous mem
brane nbore and below the seat of the cancer. In cancer of the rectum Lhe 
disorganiz<ttion m~LY be so rapid and extensive that dilatation occurs at the 
site or the c::mc<'r. Stricture, hemorrhage, perforation, fistulre, and matting 
together and deformity of the organs in the neighborhood, are common 
1mthological seqnelre of intestinal cancer. The neighboring lymph glands 
arc always more or less involved. If cancer commences outside of the in
testine and extends inward, it will be most extensive along the line of the 
a.t.lachment of the meseulery. '11!10 loose tissue around the rectum, cre
cum, or duodenum may be so extensively infiltrated that the intestine 
within is merely a narrow rigid channel. 

Etiology.-lntestinal cancer is rare before thirty, and more frequent be
tween fortyancl sixty. Sex has no marked influence over its development; 
statistics give cancer of lhc rectum as occurring three and one-half times 
as often in males as in females. Its etiology is obscure; caucer of the 
colon seems to develop most frequently in the cicatrix of an ulcer or after 
tranmatism. 

Symptoms.-The symptoms of intestinal cancer vary with its scat. It 
comes on insidiously, with vague abdominal pains, a sense of unrest, and a. 
marked decline in health and strength. 

Duodenal cancer simulates hepatic and gastric cancer; it is often 
attended by coffee-ground vomiting corning on several hours alter taking 
food. Sometimes there will Uc jaundice from pressure of the tumor on 
the common bile ducts. The tumor may be felt near the cartilage of the 
right tenth rib. 

Cancer of the cmcu,,11 is attended by pain in the right iliac fossa and a 
tumor will be felt in the region of the crecum, usually much larger than the 
cancerous mass and formed by the accumulation of freces above the stenosed 
portion. Manipulation in these subjects ca.uses movement, and diminution 
in size of the frecal tumor, leaving distinct the cancer nodule, which is ten
der. In colloid cancer of the crecum, the tumor is large, hard, and smooth. 
In most instances there is "tympani tic dulncss" on percussion, over Lhe 
tumor. 

Cancer of therect1mi first causes the symptoms due to a stricture, Lhc bow
els arc constipated and the stools arc not cylinders, but na.rrow bands. "Sa
cral" pains darting down the limbs, of a stabbing, lancina.ting character, 
giving rise to most intense suffering, arc often present. When the bowels 
more, there is a sens1.ttion as if the parts were being burned, accompanied by 
more or less teucsmus. The bowels usually arc at first constipated, but some
times an irregular diarrhcca is present from its commencement ; later in all 
cases, there is diarrl1cea, tl1e thin stools containing blood, pus, mucus, and 
ehreds of sloughing and gangrenous matter. The invasion of the sphincter 
is followed by loss of power to retain the freces, and then a brownish, watery, 
offensive fluid couti.:mally oozes from the anus. Communications with tho 
vagina or urethra are followed by the escape of liquid freccs through these 
l'hanncl~1 A physical examination of the rectum (the patient being ether-
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ized) rereals numerous hard nodular masses, with a cartilaginous fee], or n 
soft, fu11goid, friable mass having a hard base. A porLion o[ the ma..1;g 
removed and examined microscopwally, will usually decide its chnract-0r. 
At times, an irregular, angry red, fungoid mass }n·otmdes from the anus, 
and on inspection it is readily recognized as cancer. 'l'he finger may 
detect a septum thrown across the gut, or, in colloid disease, a large, 
round, smooth tumor projects forward, to occlude the rectum. The 
symptoms of epithelial cancer of the rectum arc the lea.st urgenL and 
serious in appca.rance of all forms or rectal cancer. It may exist for a 
long time without producing either constipation, pain, 01· cachexia. 

The prominent symptoms, which arc common to all varieties of intes
tinal cancer, are pain, cachcxia, constipation, and the presence of a tumor. 
As soon as the cancerous development has reached suflicicnt size to cause 
pressure, there is constant pain, whlch may be dull, vague, and dragging 
in character, or sharp and 1ancinating. In upper rectal and sigmoid can. 
cer, the seat of pain is in the left iliac fossa and loins; in lower rectal can· 
cer, it is in the loins, upper part of the thigh, and sometimes in the tcstc:1. 
In other siLuaLions the pain is at the site of the cancer. A cachexia 
usually develops with the commencement of the cancerous development, 
accompanied by emaciation, loss of strength and flesh ; the skin is drj', 
"scaly," and assumes the dirty greenish "cancer color," the hair and 
nails become harsh and dry, and easily split. With the growth of the 
cancerous mass, exhaustion and cachexia gradually and steadily increase, 
and in some cases are the direct cause of death. As with Cttncer elsewhere, 
the disease 1mty run its entire course without pain, anremia, or ma.rasmus. 
Constipation is the rule: at first there is flatulence, nausea, and rnmiting; 
later these symptoms vary according to the locality of the ohslructions, as, 
for example, if the cancerous growth is high up in the rectum, or at the 
sigmoid flexure there is marked distention of the colon. A free evacu
ation of the bowels tempomrily relieves the distress; diarrhcca may alter
nate with the constipation, attended by rapidly increasing exhaustion. In 
some instances intestinal cancer is attended only by the sympLoms of iuties
tinal obstruction. Cancer high up in tho colon is more often attcndccl by 
diarrhcea than in the other localities. In long-standing cases of intes
tinal cancer, the lymphatic glands in the neighborhood of the cancer 
will be found cnfargecl, and there will be occasional intestinal hemor-
1·hages, dropsy, and thrombosis of tl1e neighboring veins. The discovery 
of a tumor along the line of the intestine is essential to tho diagnosis of 
intestinal cancer. Wheu it is developed in the ascending and descending 
colon and crecum, t.ho tumor is always felt in the normal position of the 
intestines, but when it is developed in the small intestine and transverse 
colon, the mobility of lhc parts and the weight of the tumor may cause it 
to occupy an abnormal position. 

Differential Diagnosis.-Cancer of the duodemnn cannot at first be dis
tinguished from hepatic or gastric cancer; later on, however, the situation 
of the tumor, the character of the vomiting, and the time of its occurrcn(l(j 
after meals will often enable one to recognize its seat and character. 
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Cancer of the pancreas cannot be distinguished from that of the duo
denum. .Abdominal aneurism, ma~ be. distinguished from a pulsating 
duodenal cancer by the alteration whwh it causes in the pulsation of thr 
femoral artery. 

Cancer of the intestine is to be dis tinguished from floating kidney by the 
absence of the cancerous cachcxia. 111 the !alter, and from the fact that the 
kidney tumor is behind an<l the cancer tumor in front of tho intestine. Can
cer m:ty be distinguished from enteritis, colic or intestinal 'Ulceration by the 
cachexi:t, tumor, and constipation . The age of the patient and a history of 
gradual development will aid in the diagnosis. The diagnosis or cancer of 
the rectum from other growths in it, or from 1n·octitis or ltemon-fwids, is 
made by a. digital and ocular examination of lhe rectum and by a microscop
ical e:rnmination of a porlion of the mass. 

Prognosis.-Tlie prognosis is always unfavorable. When the disease is 
situated in the rectu m or at the anus, surgical interference may prolong 
life. After it is possible to recognize the existence 0£ canccT of the intestine 
a fatal termination will generally be renched within a year. 

Duoclemtl cancer girns ri se to more distressing symptoms, and is more 
rapirlly fatal on account of its situation, than any other variety. Death 
may result Crom exhaustion and amemia ("cancer marasmus") from small 
hemorrhages, or from a single large hemorrhage, from rupture of the 
intestine and peritonitis, and from secondary complicalions. Death some
time,.; occurs with all the symptoms of sudden intestinal obstruction, at
tended by lai:gc accumulations of freccs above the site of the cancer. 
P}·remia, thrombosis, and embolism are sometimes tbe immediate causes of 
deatb. 

Treatment.-The treatment of intestinal cancer is only palliative. The 
diet should be restricted to such articles as will produce the least :frecal 
matter, such as milk, nutritive broth s, and eggs; saline waters should always 
be taken freely to keep the freccs semi-fluid, without al any time causing 
cliarrhcca. Pain must be relieved by the hypodermatic use of. morphine; 
hemorrhages may be checked by balsams and astringents. If at any time 
hardened freccs collect at the sigmoid flexure, warm water i11jections are to 
be giren Lhrongh a long tube. The fOTmalion of au artificial aims, the 
operations of colotomy, typhlotomy, etc., arc su rgical means fo:: inolonging 
life. Extirpation of the rectum for cancer bas been performed with sue-

REOTITIS : PROCTITIS. 

Rectitis, or proctitis, is a localized catarrh of the rectum; it rarely occurs 
except as the result of t.raumatism, or from the pressure of foreign bodies. 
It may be acute or chronic. 

Morbid Anatomy.-The morbid changes in rectal catarrh arc similar to 
those which occur in catarrh of other portions of the intestinal canal. The 
colon is distended, and there may be frecal impaction above the sigmoid 
flexure. The resnlta of chronic rectal catarrh are periproctitis, peritonitis, 
abscess, fistulre into the adjacent tissues and organs, cicatricial contrac-
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tions
1 

and thrombosis or the hemorrhoidal vcim, wilh subsequent rmbol1 
!1,epatic abscess. 

Etiology.-Acutc catarrh o( the rectum may rrsult from blow:), the prl'S. 
cnce or Io reign bo(lies, i rri t::ttion prod ucod by hardened [reces, and the lou 
continued use of vurgatives which act on the lower bowel. H may ari 
from an extension o_f inflammation, ns in enteritis or dyscnlcry; 111 th 
Ialler case it will be accompanied by ulceration ; some regard rcclitis as 
mild form of dysentery, but it has none o! the constitutional symptom:- o 
dysentery, although it is attended by tencsmus, an~ b.lood may appear in 
the slools. HemorrhotdB may excite it, an<l. then 1t 1s o[len callc<l •·t11 
hemorrlwiclal catarrlutlflux.·' 

Syphilitic disease o[ tho anus or rectum, fistula. in an?, mucous patches, 
ulcerations of tertiary syphilis, and oxpo.::;uro to cold, as s1ttiug on the dump 
earth or on wet sand-hags, may cause it. 

Symptoms.-Tho first symptom of prootitis is tenosmus,-a. feeling o[ fu(. 
ncss ancl heat in the rcolum with straining at stool, which gives rise to 
burning, scalding pains that shoot from the anal region mt.o the loins anrl 
back. 'rhe stools contain gelatinous mucus, and frequonUy there arc quite 
profuse hemorrhages. 'There is spasm and excessive tenderness o( the 
sphincter ani, and, after violent efforts to expel supposed eontenti:., rectal 
prolapse occurs, and causes the most intense suffering. At no time d0<.·s 
tho patient feel that the rectum has been completely cmpliod. There is 
!roc1uent urination without relief. After these symptoms hare existed for 
some time, soybalous masses are mingled wiLh the muco-purulcnt di11-
chargcs, and strangury, hemorrhoids, headache, nausea and restlessnc~ 
may he present. Ilard fa!cal masses can often be felt along tho line of tho 
colon. It may terminate in recovery in from four to eight days, or it mny 
become chronic. 

Chronic proctitis is attended by purulent or soro-pnrulent clischnrgcs, in 
which are scybalons masses and shreds of s1oughing mucous tissue. The 
discharges are foL1l smelling. It is usually accompanied by constipation. 
A digital examination of the rectum gives tho scns:i.tion of a rigid c:icatrical 
tube. 

Differential Diagnosis.-Proctitis may be mistaken for dy.~enlery, lwnor· 
rlwids, or cancer of the rectum,, and, in women, for displacement of the 
uterm·. Dysentery is !tn acute febrile disease, attended by severe pain in 
Lhc abdomen and great exhaustion, and the discharges have a charnct.crititiC 
clysentcric color antl odor. On the other hand, the symptoms of proctitis 
arc loca.1, and a digital examination of the redum readily establishes the 
diagnosis. 11hc presence or absence of hemorrhoids is also determined bya 
digital examination ; the two conditions, however, may frequently be 8..'iSO
ofated. 

Cancer is accompanied by the characteristic cachcxia; it develops slowly, 
and the form of the stools is for a long time modified by the constrictioo. 
A small portion of the cancerous mass may sometimes be remoYcd, nnd 
when examined microscopically will exhibit Lhc characteristics of lhe can· 
cer-tiBBue. In ma.I-positions of the uterus, symptoms analogous to thOllll 
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oi rectitis are often present, but the introduction of a uterine sound at once 
determines the condition. 

Prognosis.-The prognosis in acute proctitis is good; its average du ration 
is about a week, and its only dangers are chronic proctitis, peritonitis, fis
tulre, and abscess. When proctitis is the result of cancer, or of tumors 
pressing on the rectum, the prognosis is unfavorable. Chronic rccbtl ca
tarrh is diffic~lt to cure, and cicatrices follow_ing attendant ulceration may 
lead t? intestmal ~hst~uction. w.hen any chseasc of the liver, lungs, or 
heart 1s present wh10h mterferes with tho venous return, recovery is rarely 
reached. 

Treatment.-A patient witb acute rectitis sl1ould be kept in bed; a mild 
laxative, castor-oil, should be gircn, and the intestine thoroughly evacua
ted ; :i milk and farinaceous diet only sll(lu]d Uc :illowed. Sedative cnemata, 
opium and belladonua, coca.inc, or morphine, alternatiug with copious warm 
water enemata, are the most success!nl methods of treatment. If there is 
intense pain, with tcnesmus and local engorgement, a hypodermatic of mor
phine may be gireu, and leeches applied about the anus. llot hip baths 
often give marked relief. Chronic rectal catarrh, if mild, is to be treated 
by the local application of any of the vegetable astringents; and when 
severe, the tough and ulcerating membrane should be brushed o\rer every 
few days with a :Corty.grain solution of nitrate of si lver. Constipation 
should be aroicled, and n.perient enema.ta should be employed rather than 
cathartics. Local treatmeot is always more successful than iutel.'na.l. med-
ication. 

PERIPROC'l'l'l'IS. 

Periproctitis is an inflammation of the connective--tissue surrounding the 
rectum, and is usually suppnrativc in character ; the resulting abscess may 
open citiler in to the lower bowel or intemally. 

Morbid Anatomy.-TLc manner of tl1e extension o( the inflammation 
through the coats of tT10 intestine to the adjacent connective.tissue, imcl the 
course of the morbid processes excited, are identical with those of perityph. 
li tis following typhli tis. The infiltrated tissue forms a tumor which can 
readily be detected through the rectum. After fluctuation occurs in the 
tnmor, its subsequent course varies. A spontaneous cure by absorption and 
induration may take place, or the abscess may open and a comp1ete fis
tula be established, having an in ternal opening comm unicating with tho rec
tum. These fistulous tracts are very tortuous, and are always accompanied 
by a suppurative cellulitis in the adjacent cellular tissue. These fistulous 
openings in the rectum arc high up, and the tracts are separated from the rec
tum b~· indnrated connective-tissue. Fistulm may also be established with 
the bladder or vagina. Suppurating granulations surround the irregular 
sinuses, and in cases of long standing they may have an epithelial lining 
similar to that of the anal mucous membrane. Chronic pcriproctit1s may 
lead t.o stricture and intestinal obstrnction. 

Etioiogy.-Periproctitis is very often a result of proctitis. It also occurs 
with cancer, intestinal ulcers, and other structural diseases which may in· 
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vol Ye the rectal mucous membrane. It may be traumatic in origin. Tt is 
especially liable lo deYelop in phthisical subjects al a. point remote from lhe 
rectum, and it may be one of the change::; in metastatic pyremic infl:unm11• 

ti on. 
Symptoms.-'rhe existence of periproctitis is determined by a physiClll 

~xamination. 'rhcre is local pain, heat, and tenclemeRS; a lumor develop~, 
which soon flncluale.s and either gradually disappears or opens extcrn:1IJJ. 
U extensive, the formation of the pus-cavity will be n.ttendecl by heclic, 
figors and irregular sweats. 1'here may be a well-marked febrile mon~· 
ment, wilh nausea and vomiting. If a recto-vcsical fistula form, then the 
urine will infiltrate the adjacent tissues, and septic symptoms will be de
veloped. In all cases, defecation causes intense suffering. 1rhc tumor pro· 
ducecl by the abscess has been, in some cases, so prominent and resisltrnl 
that symptoms of intestina l obstruction havcresullcd. These patienl:acnn
not sit crGct; and all pressure about the pelvic region is attended by pain. 
When the abscess opens internally, !oul-smclling, purulent masses will be 
mixed with lhe frecal discharges, and the tumor gradually diminishes. 

Differential Diagnosis. - Periproclitis may be mistaken !or any a[ those 
affections of the mucous membrane of the reef.nm which cause constipa
tion, local pain, and tenesmus; but a. careful cxilmiu:ition of the parts will 
show disease o[ the mucous membrane, and palpation with one finger m·c1 
the rectal region will discornr a fluctuating tmnor that is found in no other 
disease. 

Prognosis.-When occurring with structural and malignant disease of the 
Tcctum, lbc prognosis is determined by the primary disease. Its prognosis 
is o[tcn nnfa.vomblc, on account of its painful and annoying scquclre, such 
asjistulre and stricture. Fistulous openings communicating with any other 
parts than the skin or intestine, arc very grave results; when they occur in 
phthisica~ or cn[eeblcd an:.:cmic subjects the prognosis is ftlways unfavor.i· 
blc. In idiopathic and traumatic pcriproctitis, the prognosis is good. The 
lower <lown the suppnmti vc process, the heller is the prognosis. 

Treatment.-Before flnctua.iion occurs, the rnles of treatment arc the 
same as in pcrityphlitis-rcst and opinm. When fluctuation occurs. the 
abscess must be opened at its most prominent point; subsequent fi~tulie 
should be freely opened. 1'hc abscess should be opened early, to prt!veat 
its being discharged into the bladder, rectum, or vagina. 

KEMORRIIOIDS. 

Hemorrhoids, or piles, arc tumors formed a.t or near the anus by di!!
tcnded hemorrhoidal veins, 01· by connective-tissue and skin, which hare 
been distended by blood and indu rated by local inflammation. The anas· 
tomoses of the superior, middle, and inforior hemorrhoidal veins about the 
anus form a channel through which Yenous blood flows, either to thl' 
liver or to the cava asccndens. Hence any obstruction in the liver, or I 
cava, may cause distention of these veins. 

Morbid Anatomy.- Hemol'rhoicls are internal or external ; the formerare 
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within the rectum, the latter are at its anal margin. Piles are" dry" or 
"bleeding;" internal piles are usually bleeding. External piles are usu
ally dry; they may be large, smooth, tense, dark blue tumors, congestc<l 
und pain!ul, or smaller, shriveled tabs of skin, quiescent and usually pain
le11s. The latter represent a fatcr form of the former a(ter partial spontane
rns cure. 

On .~·ection thrse tumors exhibit a congeries of dilated veins, sometimes a 
central cyst containing n. blood clot, and sometimes free extravasated blood. 
'fheir size varies from that of a pea to that of a walnut. Internal hemor
rhoids arc sometimes merely Hat patches of the mucous membrane with 
dilated ca1Jillaries, and bleed at the slightest touch . Any internal pile 
may he extruded during defecation, and, if not directly replaced, become 
congested and inflamed through partial strangulation by constriction of the 
sphincter. Thrombi forming in the large varicose tu mors may lcn.d to 
ulceration anti obliteration. A strangulated hemol'l'hoi<lal tumor mny 
slough, and pyremic symptoms may follow, or a. hcmorrhoidal ulcer may 
Corm. Again, the process may cause periproctitis, abscess, or a rectal fis. 
tula. 1 

Etiology.-llcmorrhoids are oftenest met with after the fiftieth year. 
There is often an hereditary tendency to their de,·elopmcnt. A sedentary 
mode of life, luxurious li\·ing, and a tropical climate are }ll'Cdisposing causes. 
Anything retarding blood-return from the rectum, such tis impacted fmees, 
httbitual constipation, a gravid uterus, or pelvic tumor, leads to theiL' dc:vel 4 

opment. Cirrhosis, atrophy, and passi\'e hyperremia o( the li"er, or ob
structive hepatic disease will cause hemorrhoids. In diseases of the heart 
or lung~, causing obstruction in the venre cane, hemorrhoids will develop. 
Proctitis, cancer, ulceration about the redum, and the cxcessi,·e use of drastic 
purges are causes of hemorrhoids. They may be produced by prolonged 
attach of diarrhcea or dysentery. Excess in nnery is a frequent cause, 
and they often develop just after the menopause. 

Symptoms.-The symptoms of hemorrhoids vary with the size, number, 
stage, and seat of the tumors. At first there isa feeling of weight and fuJ. 
ncss in the rectum, or a sensation a3 if a foreign body were present. Dur
ing and after a. hard stool, there is a throbbing. aching or burning pain, ra
diating to tl10 Joins or down the limbs. 'fhere is heal, soreness and tingling 
about the anus, and as the tumor increases in size, silting becomes uncom· 
fortable, and the individual grows restless, depressed, and anxious. The 
pain soo1i becomes constant, and is always more severe after a. passage or 
after a modemte walk. 

Internal hemorrhoids have, as their chief symptom, bleeding, when the 
bowels arc evacuated. From this symptom the name is derived. Slight 
int<-rnal pilrs may exist for years and only produce local itching aucl heat. 
Large internal piles a.re almost always extruded dnring a passage, but at 
first are easily replaced. Later on, standing or walking may cause them to 

~Amon!{ 11atholo,t;ical 11e<1;1enceo! or hemorrhoid~, are annl fti<anrc~. prolapeu11 ani, and changc!i Jn the 
mu ... ,,,~ 111ni1'1r1111~ dc•cril.led by Virchow 111; relaxation, with the formatinn of puff~ or folds, ~lightly Lhick· 
ened nud µ:rayl~h while. '!'he ~uhnmcou~ tlqque is incrcn~•·d and rcla~cd llnd very vascnlnr. The mom• 
brauelau~uallycovcn:d witli a tough, whitish mucus. 
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protrude. When they arc congested ancl protrude, they appear as dark pnr
ple, soft, vascular tumors. rrhe amount of blood lost in internal hemor
rhoids varies from a couple o[ drachms to a quart; in the latter case there 
is marked exhaustion ancl anremia. Bleeding may be venous or nrterial, 
regular, irregular, or periodical. The latter relieves renal and hepatic con
gestion, and may ward off gouty an<l apoplectic seizures. Many "refic{ 
symptoms" accompany l1emorrhoids; such as irritable blaclclcr, urethra, 
and vagina. This class of patients arc usually low-spirited, irritable, BUI· 
]ow and anremic. They may become subjects of melancholia. 

Differential Diagnosis.-llemorrboids may be mistaken for proctitis, can
cer of the rectmn, stricture of the rectum, prolaps'lls ani, venereal ex
crescences, or intestinal liemorrltages. The points in the differential cliug
uosis of the first three have been given. A careful examination of the ernrlcd 
but normal mucous membrane in prolapse readily distinguishes it from 
hemorrhoids. Vene1'eal growths are hard, have well-defined borrlers, n 
cauliflower-like surface, are exceedingly slow in their dcvelopmcnt,nncl are 
accompanied by other evidences of syphilis. I ntestinal hemorrhage is <lis
tingnished from bleeding hemorrhoids by an ocular examination of the rec
tum. Internal hemorrhoids may he distinguished from rectal polypus by 
the fact that rectal polypus occul's chiefly in the young, as a large solitary 
and pale colored tumor, !raving a well-marked pcdiclc. 

Prognosis.-Tbe prognosis in uncomplicated hemorrhoids is good ; long
standing piles in the aged arc rarely permanently cured. Copious bleed
ings from internal hemorrhoids often hasten a fatal termination in chrouic 
diseases of the liver and lungs. 

Treatment.-Th osc who have hemorrhoids should never allow themselves 
to become constipated. 'rhe diet shou ld be nutritious, ancl so regulated 
as to induce free claily evacuations from the bowels. Violent exercise, espe• 
cially lifting heavy weights, long walks, sitting on damp, warm scats, alco
holic stimulan ts, and highly seasoned food should be avoided. The best 
cathartics for this class arc rhubarb, senna, sulphur, glycerine, and aloe~. 
'rho c:ueful use of mineral water is of service in Lhosc who are the subjects of 
hepatic disease. In external piles, a cold sitz-bath should prececle the use 
of astringents, and these, combined with opium and chloroform, will often 
give marked relief. Inflamed external pilescallforthcapplicati011 of lecche! 
and poultices about the anus. Recently, the topical application of iocloform1 

and the injection 1:nto the hemorrhoidal tumors of carbolic ncid h:ls been 
recommended. A surgical procedure is the only sure and permanent relief. 

INTESTINAL PARASITES. 

(Worms.) 

Tbe history of intestinal worms dates from tl1e earliest medical writings. 
In the middle ages the history of the tape-worm was Closely associated with 
the doctrine of spontaneous generation. It is within the last fifty years 
that the doctrines of metamorphosis and migration have been established. 
There was a time when nearly every malady was attributed to worms,-wbile 
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a .resction of sentiment ascribed the ntmost benefit to their presence. Every 
year discovers some new parasi~; oI tlrn ti.Uy or sixty now known, 0~1ly 
about trn per cent. arc common m, or peculiar to man. The worms whwh 
have their habitat within the intestinal canal of the human subject are 
comparatively few. I shall only give a brief history of those which arc of 
frcq11ent occurrence. 

Tmnia Soliu,m, or tape-worm, is the final development of au embryo, 
whid1 is nsually found in the flesh of the hog. It is from seven to thirly 
feet long, has a globular head, connected by a slender neck to its numerous 
flat segments or joints. The neck is an inch in length, and gradually widens 
into a joint. The head measures about l-40th of an inch ; around its 

convcxit.y is a.rrangecl a single coro
net oI booklets,-the "armed tape
worm,"-and it is provided with 
some two or four suckers. The flat, C 
thin joinls vary from one-half to one
eightb inch in length, being smallest A t 

near the neck. The lower border of 
eac}1 segment is larger than the upper. 
Each mature joint contains both male 
and female sexual organslhermaphro-
dite). 'rhe uterus is a long tube, with E'•u 

62 
seven or ten branches on either side, i\IntureSegn.ien~orT:c11 ia 
in which the ova develop. An ordi- Sohum 

nary-sized tape-worm contains five 
millions of ripe ova. These ova., 
l-l 700th inch in diameter, become in 

Head ofTrenla Sollnm. the pig cysticercus cellulosro (measly pork). From one 
to forty T. solium m11y be present in the same intestinal 

ii. c,;."';"'i•""ii!''"""'' tract; their hook lets and suckers are firmly embedded in 

EnlargOO about 12 timee. !~1~~~~1~~~~n~~~~c~~b~~~:~t~eld ~~ei:nt~i~zp;~~~~[1'.~l.e-;;~~:YP~~~ 
glottit](1S sometimes hang far down into the large intestine; the terminal 
ripe om::s are constantly falling off, and are discharged with the freces. T. 
soliurr.i is the development of tho C. cc11ulosns from measly pork, tho em
bryo Uemg swallowed, and its vesicular annex removed by the stomach 
juiees, the booklets become fixed just below the pylorus, and in a few 
montl.s the tape-worm reaches considerable size. 

'lls1~ia saginata, or T. medio-cannellata, also called "unarmed tape
worm,'' is larger, stronger, and thicker than T. solinm. Tbe segments are 
broader, far more opaque, mHl harder tban those of T. solium ; the head 
has M booklets, measures about I-10th inch, and has four strong andprom
inet1t suckers. The uterus is more finely di \·i<.lecl, and them are from fifteen 
to twenty dichotomous branches. The head of the medio-c::mne11ata is more 
clulrsl1aped than that of tlie T. solium. The neck is verv short. The 
Jarva.} form of this worm is the cysticercus rr. snginata, or cysticercus bovis, 
the embryo being found in beef. The ova of T. saginata are oval, and 
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larger than those of T. solium. In their larrnl •late they occur not only 
in beef, but in the sheep, goat and giraffe. Its mode of C'ntmnce, localit)·, 

and deYelopment are precisely the 8a1ne ns the T. solium. 

.B 

A It occurs far more frequently, and more extenRirely than 
B T. solium, which formerly was the rnriety alwa)·s meant 

when tape-worm was mentioned. 
The Botliriocephal'Us latu.~ is the largest worm infesting 

man ; the head of lhis tape-worm is cluh-eha.pccl, deeply 
groo,Tccl on eilher side, and is H unarmed.'' The head is 
shaped like an egg, 1-lOth of an inch long and l-2Gth or an 
inch wide. 'llhe neck is very short and thread-like; the 
joints are about three times as broad ns they arc long, 
but toward the end of the worm they a.re square. 'rhe 
genital pores look like a small rosette, and are situated 
about the centre of the segment, and, being all placed on 

H~~~a~r 0~~~.i~n~~~~ the same side o( the worm, this ccstoid can be s:1id to hm·e 
'!'ape-worm a belly ancl a back. 'l1hc eggs arc oval , from l-350lh to 

n, ~: !t~/,t!~;~~i. x s ~)~~~~~~1 s~~cl~1~~~~~~~ i1~,l~~l::o~:~d s~~n~~~~1~~li1~t::1;es ,~;~:;: 
feet in length; its color, unlike the others, is a dull bluish·gray. The seg
ments do not drop off when ripe. and ha\"C not an independent life. It is 
estimated that ten feet or this worm can produce l wclve million orn. 'fhe 
development of this worm is unknown; some suppose its embryo to be 
found in a fish or molln~k. It is found in the small infcstine singlJ. or 
with the other two varieties; seyeral may inhabit lhc Ramc indi,•idunJ. 

Round wonns, or the nematodes, are more higlily organized than the ces· 
toids ; the common round worm, or Ascaris lumbricoides, is o! a brown 
color, with a, cylindrical body. 10 x 1-8 inch iu length and breadth in lhe 
male, itnd 15x 1-4 in the female. The head terminates in three thick 
semilnnar lips, c:ich lip haxing about 200 teeth. '£he month opens into 
the alimentary cana.1, which can be seen through the transparent body. 
'l'he tail is curved strongly toward the abdomen in the male, this, with its 
small size, distinguishing it from the female. '£he Ccmale contains two 
long coils of ovary and oviduct, the length of the genC'raJi\'e tubes !wing 
eleven times the length of the animal. AL the end o[ the tail, in the mnle, 
two projecting spiculre can be seen connected with the generalive organ~. 
which are coils or lubes eight times as long as the worm. The oni arc om\ 
in shape (1-34-0 to 1-440), arc produced in immense numbers (sixty millions 
in a mature female), and are discharged with the fa:ires. The Yitality of 
these ova is wonderful. IIow they obtain entrance into mnn is not known, 
but it is probable Urnt they previ~usly pass through au intermediate state, 
and that they attain their fun development after entrance. 'fhe worm! 
inhabit Lhe small intestine, and rnry in numbers from one to thousands. 
They wander, however, through the tract, ma.y pass through the nose or 
month, or may enter the hepatic, gall or pancreatic duct, into the fo!'all
bladder, or into any fi stulous channel, and reach the kidneys, ~plcen, lung, 
larynx, etc. 'l'hc round worm occurs in the ox and pig as well as in man 



INTESTINAL PARASTTFR. 331 

The" thread worm,'' "maw-worm," Oxyun~s vermicularis, looks like an 
ordinary piece of thread; the male (like the 
round worm) is smaller than the female, and 
is about one-sixth of an inch long. 'rbe fe
male is from one-third to one-half nn inch 
Jong. The body is cylindrical, the tai l is much 
sharper than the head. Tl1e head terminates 
in a mouth surrounded by three lips, from 
which extends t he alimentary tract. The end 
of the tail, in the male, is cuncd up toward 
the abdomen. The eggs are oval, 1-100 to 
1-500 inch, each female containing about ten 
thousand. 'l'hey are very hardy, having a. ~" 
stout envelope. All their stagf's of dernl0p- '~ 'j 
mcnt take place within the intestinal canal. ~ 

'fhe "seat-worm,'' as its name indicates, 
has its habitat in the large in testine, especial
ly about the rectum, whence it may p:i.ss into 
the vagina or insinuate itself into narrow 
folds of skin in the anal region. Mature 

~.:~yal~: e~~,~~~11!: in !~~~tti:!~:8c~~~:m~t~~~~ A. 0"X".!~t·"~~":t:'"l"·.~' !'"'('~. '"'"!'" 
membrane is completely covered with them. c. --"::::. '" ... :·;:::-• .. :::":•::.•"·
The ont enter by means of the food or di-
rectly through personal contamination ; they ~: '!;~;~•'.{~~'": 1',••.~1~·:~·'a"~?.'"·-'. 250: 
die in a few hours after th"Y are placed in 
water. 

The Triclioceplwlus cli8J1Cr, or "wl1ip-wonn," is a small worm about one 
and one-half to two incl1cs in length, the female being the hirger. It has 
been called the "lwir-luculed" worm because its 11Cad, which constitutes 
about two-thirds of its \cngth, is thread-like. The thick body contains the 
genitals and the inte9tinal canal; the body of the m ale is curved into a 
spiral. The male organ presents a spicula projecting from the cloaca; it is 
set with numerous Rharp points, and is su1Tonn<led by a sheath. The nlerus, 
when distended \vith eggs (60 ova), fill~ nearly the whole posterior part of 
the body. The eggs are brown and oval (1-5,000-1-12,000 inch) with a 
11ipple-like app"arance at either pole. Its mode of entrance into the body is 
unknown . '£here is probably no intcrn1ediate state of the ova of T. clispar. 
The embryo!l' are probably liberated in the stomach, and, clcveloping as they 
traYel onwoTds, reach the large intestine. Their nnrnbcrs vary from fifty 
to one llwusnnd . The T. dispar is found in some va.ricLics of apes; and 
the T. crenatus of the pig is probably t he snme as Lids worm. 

TricM.na splralis belongs to general diseases, and will not be considered 
here 

The Ancltylostomurn diwdona'le, or doclmiius duodenalis, is a small cylin
drical worm, the females being seven-tenths and the males four-lcnths inch 
in length. It is thicker than the seat-worm, almost as thick as the body of 
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the whip-worm. The mouth is furnished with eight teeth. The armature 
of the mouth, and the capsule about the head nre very complex. 'l'hc male 
terminates in a lobatc enlargemeut, but the female is pointed. 'I1hc <'ggs 
are oval (1-350 to 1-1000 inch), have a very thin shell , but regarding their 
development little is known. It inhabits the lower vart of t,he duodenum 
:incl the upper part or the jej unum. It probably has no intcrml'iliatc 
bearer, but as soon as deYeloped attaches itsclC to the villi and may becomo 
encysted between the mucous and muscular coats. It may cause intestinal 
hemorrhage. 

Etiology. - Worms develop in the in testines of nrnn, eith er by the en
trance of ova which grow into the mother parasite; or by the entrnnco 
of what arc called "intermediate parasites." ~l1lrnir entrance into tho 
intestinal tract is only effected through food and drink. Butchers, and 
those who handle mw meat, arc more subject to them thnn oLhel'S. :E1ilthy 
surroundings, squalor, and personal uncleanliness arc conditions which 
farnr their development. 

Ce,c:fodes occur at all ages ; tape-worm Jrns been found in a five-day-old 
infant. Botlirioceplmlus la/us is found ch icily in ScandinaYia, Russia, and 
Poland . T. soliwn occurs wherernr t he pig is domest icated. 'l. '. sagiuata 
is found whcrernr ra.w beef is used for food . The Tamia arc not found 
among J ews and those who cat no pork. 'I1he monk3 of the Carthusian 
order, who ea.t only fi sh, arc Cree from worms. Iceland is the on ly country 
in which the hrematoids arc not found. The round worm occurs in warm 
climates oftener than in col<l . 'l 1heir number and extent are in direct pro
portion to the filth of the surroundings. They are more common in women 
uncl c!iildren than in men ; in those who live in the countn· than in those 
who live in cities. The oxyuris vcrmicularis is cverywher~ prevalent. It 
occurs especially in young children, but is not uncommon in adults. The 
itching which these worms cause, especia,Jly at night in a warm bed, induces 
so much scratching, that when two or more children sleep together tho 
worms may be carried from one to another hy the hands. Those who have 
charge of children, nurses, etc., often become infected in this wa.y. 

'l'. <lispar abounds in this country, Europe, Syria, and Egypt ; it is 
present at all ages, bn~, strangely en ough, in the first auci second years of 
1ife i_t is rare. Tho whip-worm produces so few s.ymptom s, and can he 80 

rea<llly overlooked at a post-mortem, tha.t its etiology is obscure. The 
Anchylostornum d_uodenalc (or the doclnniusor strongylus duodcnalis) Wl\3 

discovered by Dub111i in 1838, in Northern Italy. It prevai ls in Brazil and 
Egypt. rrhc negro is oftener subject to it, than the white; but it can be 
shown that bad food and drink arc of more importance in causing iL than 
race. Women a.re affected oftener than men. The conditions known as 
cachcxia. Mricana., mal d'cstomac, etc., are due to the presence or this 
parasite. 

Symptoms.-The only symptom which g i_vcs positirn evidence of the ex
istence of intestinal worms or their ova is their discovery in tlic stools or 
about the anus. Ta~nia produces no constant symptoms. The bowels are 
usually irregular. 'l,hcre may be colicky pains in the abdomen ; the appe-



333 

tite is capricious, the face may be pale and the mouth drawn. Often the 
stomach feels weak, and there is nausea, perhaps vomiting. In soma in
stances these stomach symptoms, with colic, occur after certain articles of 
foocl; in others, certain kinds of food relieve them. Among the reflex 
symptoms arc headache, dizziness, ringing in the ears, sudden swcatings, 
irregular attacks of palpitation. clep1·ossion of spi1·its, lassitude, ocular spec
tra, sudden salivation, and itching about the nose and anus. Chorea, 
grinding the teeth, hysteria, anomalies in menstruation, epilcptiform and 
maniacal actions have occurred in those in whom tape-worms were found 
to beprcseilt. The special senses may be temporarily involved :-deafness, 
blil)dness and loss of speech have occasionally occurred . All the senses arc 
enfeebled to a. marked degree. rrhese symptoms are more those of hypo
chondria and hysteria than of trenia. The sul>jcctive sensations which one 
who believes he has trenia may describe are innumerable, and cacl1 ]Jaticnt 
will have his own peculiar group of special notions. Often patients with 
one Jarge or several sma.11 trenire enjoy perfect hca.lth so long as their exist
ence is not snSJJCCted. The diagnosis can only be made by the discornry of 
dct1J.chcd joints or segments of the worms in lhc freccs. 

The ascari8 lmnbricoides or romid wonn may be present in large num
bers, and yet give no symptoms of its presence. Usually, however, lhcrc 
are certain symptoms which are regarded as "signs of worms," such as 
itching and picking at the nose, foul breath, colicky pains, especially 
about the umbilicus, bloody mucous diarrhroit, perverted appetite, reslless
ncss, disturbed sleep in which the child grinds its teeth, wilh nau sea and 
vomiting, which is regarded as evidence that the "worms have passed into 
the stomach." The vomiting, however, is reflex. The abdomen is usually 
turo.id, distended, aud doughy to the feel. The urine looks somewhat like 
rice-water, the lower eyelid is of a dark purple color, or there may be rings 
about the eyes; the pupils are often unequal. Later there are hysterical 
conrnlsions, with chorcal movements, and the child becomes emaciated. 
These worms, by coiling themselves into a bundle, have caused intestinal 
~bstruction. 'rhey have entered the larynx ancl induced death by sufioc:t
tion, lrnve reached the clnetus commuuis and caused jaundice and hepatic 
abscess, and they may take their way through any artificial opening into 
the peritoneal cavity or bladder, but tl1ey cannot cause intestinal pcrfora..
tion. It is a question if lumbrici cn.n induce catarrl1 and ulceration of tho 
intestine. At au autopsy, where large colonies of lumbrici have been found, 
the intestine has been intensely congested in the neighborhood, leaving no 
doubt as to the cause. Attacks of laryngismus stridulus arc sometimes 
induced by lnmbrici in highly nervous children. While the existence of 
these worms may be suspected, their diagnosis can only he made by their 
discharge from the stomach or intestine. 

The seat-worm, or oxytrris vermiculn.ris, when present in small numbers, 
· produces few symptoms. When they a.re numerous in nervous and suscep

tible patients, there is intense itching about the an us, especially on retiring, 
when the increased warmth causes them to be Yery acti\"e, and by tl1issleep 
is more or less disturbed. '1,hey often cause a frequent desire to go to stool, 



and sometimes there is an abnormal amount or mucus mixed with the fteCr& 
showing that they hare produced extensive local in·ilation. In suchcru;c;o;J 
there will be punctn.te redness about thc:.rnuR, and in female childn:n, where 
the worm wanders into the v:.1gina, there will be frritation or tho vulva, 
which leads to vnlvitis. Somelimes with the itching there will be pain and 
tcncsmus, and the fetid stools will be bloody nncl streaked. 'l'hc gcnito. 
urinary disturbance may cause such abnormal excitement of the sexual 
organs, that it may lead to onanism, semi~al loss, rm<l nymphomani:i. llyo
terical, cpileptiform, chorea!, and cataleptic symptoms hare been induced 
bv the irritation produced by these worms. On account of the local irrita
tfon which they produce and their easy dclcct1ou on careful examination, 
their diagnosis is not difficult, for thefr ova or the parasites themscln.-a 
will be found in the freces, or in the folds at tl10 margin of the anus. A 
careful inspection or the rectum in those who suppose they are suffering 
from hcmorrhc.ids will o(ten disclose the presence of the scat-worm as tho 

cause of lhe anal irritation. 
:J'riclwccplwlus dispar produces no symptoms. Either the worms or their 

eggs must be found iu the f;.cces to establish a diagnosis. 
Ancltylostomum duodenale induces a. chlorosis-like anromia.; the skin and 

mucous membranes are pa.le, and the cardiac and venous murmurs of anre
mia arc well marked. The loss of flesh and strcngllt is constant and pro
grcssirn. Dyspepsia and anorexia, altemn.ting with bulimia, and an appe
tite for certain and peculiar articles of food, a.re early symptoms. In most 
cases there is a sense of weight or pain in the abdomen ; the stools nrc fro
qucntly colorless, and the urine is pale and abundant. Sometimes slight 
intestinal hemorrhage will occur. 

Differential Diagnosis.-Thc diagnosis of the presence of intestinal para
sites is made by the discovery of the parasites or their ova in the stools or 
the matters vomited. Acute ltydrocepltalus may he m istaken for worms, 
but. in hydrocephalus the i)l·ojectile vomiting, the slowed pulse, the Ccver 
with irregular exacerbations and remissions, the constipation, lhe hydro
cephalic cry, and the retracted abdomen, a.11 stand jn marked contrast to 
the symptoms of intestinal parasites. 

Prognosis.-Intcslinal parasites may cause death, first by their entrance 
into the larynx, the cluctus cornmunis (causing ab~ccss of the liver), or whoo 
they collect in masses and cansc fatal intestinal obstruction; secondly, 
when extreme anremia and exhaustion arc produced by anchy1ostomum 
duodena.le. The prognosis in toonia is good, except in very young children, 
and in the enfeebled. When parasiles 11ave resided a long time in the in· 
tcstines, some of the reflex symptoms may remain after their remo,·al. It 
is thonght that the ascaris lurnbricoides docs not remain longer thnn a )·ear 
in the humnn body, unless there is an exposure to new sources of infection. 
Death occurs with symptoms of exhaui:::tiou, greatly increased by the intes· 
tinal hemorrhage, profuse diarrhcea, and persistent vomiting. 

Treatment.-Prophylaxis demands that all raw or "underdone" meat 
shall be avoided. Measly pork should not be allowed to be sold in tLe 
markets, and wells and springs from which drinking water is obtained 
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should be removed from tho neighborhood of stockyards. A point in prophy
laxis that has ne\·er been mentioned is the wasltiug of grcl•n vegetables, such 

us lettuce, as the Swiss and Germani;i sprinkle their growing \'egetables with 
the water drained from human excrements. 

rrhe means to be employed for the expulsion of the tape-worm ha-ve ior 
their object the clisloclgment. of its head ; so long as this remains, it is usc
lc50 lo hope for cessation of the symptoms. Whatever anthelminlic is 
administered for this purpose, the bowels must be thoroughly evacuated. 
This can be effected by some of the saline purges, or by a copious draught 
of some purgative mineral water. The diet should be restricted for two or 
three clayti before it.s administrnlion, and then either pomegranate, Kousso, 
male !cm, or pumpkin-seeds may be giYcn in fu]l doses. As the aclminis
lration of nuthelminlics may induce romiting, a cup of black coffee may be 
given a few minutes before they arc taken. The cortex radicis 1mnicw 
granati is used in ihe form of a. deeoctiou (three ounces to a pint and a 
hall of water). Whon boiled down one-half, it should be given in three 
diYidccl do.::;es. To this may be added filix mas, gambogc, or tansy; and in 
case the worm is not dislodged, a. dose of castor-oil should follow. Kousso, 
the flower of the Brayera, antllebninlica, is given in one-half oz. doses 
mixed with water; or in an infusion (onc-qlrnrter oz. lo four oz. of water). 
'11!10 odor of tbe Kousso is very offensive. 

The male fern (aspidi1.t,m filix mas) is one of the oldest and best known 
vermifugcs. Tbc ethereal extraclr--olcoresin-is given in capsules; dose, 
one-half dracbm. It maybe given as the powder of tho rhizome, uO to 100 
gmin~. It should also be followed by a dose of castor-oil, g11mbogc, or cal
omcl. Oil of turpentine, in one-hall or one-ounce doses, is very effective; 
it may produce headache, giddiness, 01· a kind of intoxication. Petroleum, 
in 20 to 30-clrop closes, has been used in Egypt. Kameela ( Rottlera tinc
toria) is to be given in one-third drachm closes every three hours. Carbolic 
acid (5 grains) ancl Sltlicylic acid (12 gm.ins) have also been fou n<l efficacious. 
An emulsion of pumpkin-seeds frequently acts efficiently. The active prin
ciple of pomegranate-root bark, pl'llctlerinc, is thought by some to possess 
all the powers of the root. All the above-named drugs are ctficacious, and 
when they fail it is usually because they arc not properly administered. 

For rouml worms, besides the vcrmicidcs mentioned, santonin, spigclia, cal
omel, and chenopoclium nmy be used. Santonin is by far the most relialJle, 
but it requires care in its use, on account of the severe gastric and nervous 
symptoms which it causes; onc-h:df grain for a child nnd lhrce to sjx grains 
for an a1lult is a maximum close '!'he oil of chonopodium is recommended, 
-dose, five to ten drops; and the fiuid extract of senna. and spigelia is oflcn 
cfl'ectiYc. 

'!'he thread or seat-worm may be destroyed and washed away by enemata 
of quassia, oak-bark, alum, salt and water, or carbolic acid. At the 
same time the vermifugcs should be given, and the bowels gently moved 
by castor-oil. Thoroughly washing the anus and the parts around it with 
a one per cent. solution of carbolic neid, and subsequent attention to clean · 
liuess, suffice in the majority o! instances. It is saicl that turpentine and 
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calomcl arc tbc best means of getting rid of tho A. cluodonalc. Followinp 
the expulsion, tonics shoul<l be used. For either lhc round? ~~at, or wlnp
worm santonin is the best remedy; a1l(l Ior Lhe last two var1cbes, thorough 
local lrcatment and absolute cleanliness will generally sutlice. 

FUNCTIONAL DISEASES OP 'l'liE lN'l'ESTlNE8. 

rn10 principal functional diseases of the intestines are consti11ation and 
rolic or enleralgia. 

CONSTIPATION. 

Constip~tion is a relative term, for some perfectly ~1calthy pcr?ons hare 
only one movement from the b~wels every secon.doL' tlurd.day, while othcl'tl 
have two stools daily. 1 It is cldli.cult to explam these d1f.fcre11ccs, and lo 
say whatcoustitulcsconstipation in au inUividutil unless his habit is known. 
No standard can be applied indiscriminately to all persons. rl

1
hosc who 

suffer from constipation arc always able to make theU: own diagnosis. In 
the majority of inslanccs constipa.tion is due to a dcfimency iu the peristal
sis of the large intestine. 

Morbid Anatomy.-rrhere arc no lesions which arc constant in functional 
constipation, but i1 it has been of long st.Lncl ing it may ca.use ch~rnges which 
after a time become an additional cause, such as dilalation of the i11tc:1tine 
ancl hypertrophy ol its walls. 'rho colon may become so dilated as to mt'a.~
nrc Irom twelve to fi[teeu inches in circumference. If hypertrophy occur:! 
it is usually most marked at the upper pa.rt of the rectum and at the sig
moid flexure of the colon. More or Jess paralysis of the muscular coat pre
cedes and accompanies dilatation, and pouches may form along tho colon 
containing masses o[ mucus and fremll matter. 'rhesc pouches occur mo~t 
frequently at the sigmoid flexure, and may be arranged in rows. Ulecni
tion nnd perforation of the dilated and weakened intestinal wall ma)'Can:-:e 
!a.la! peritonitis. Sometimes the intestines rupture wit/tout ulceration from 
prolonged and severe peristalsis at the seat of the !::ecal obstruction. 'ryph· 
litis and perityphlitis may be a result of :C::eca.1 impaction due to habituRI 
constipation. Many diseases o[ the rectum and adjacent viscera arc also 
among its results1 such as hrema.luria, rectal abscess, fistulre, anal fissure:, 
prolapsus aui, and passive hyperromia of the pelvic viscera. Ilcmorrhoid.s 
rnmally complicate long-standing constipation. 

Etiology.-Constipation oft.C'n results from the same habits and mode of 
life which cause dyspepsia, and it is a very frequent a.ccompaniment of it. 
It may arise from the prolonged use of opium and the abuse of laxa.tiye~. 
It occurs with certain diseases of the brain nnd spinal cord. In those who 
have what is called n "costive 11abit" collections of pills which have hcen 
taken for its relief sometimes form a nucleus about which masses of im· 
paoted freces collect. A change in habits of life or diet is frequently 
followed by temporary constipation. Those who le>td a sedentary life. the 
feeble, infirm, the becl-ridden1 and child-bearing women are predisposed to 

1 Ca~e11 are recorded wh('re pcriCHls of lhrce monlha have clnpstld he.tween two successive movemea16. 
1&octyettbeindividuWwasa1>parcntlyingoodbcalth. 
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constipation. Loss in the contractile power o[ the abdominal mnscJes froin 
any cause may induce constipatiou. Abnormalities in tho intestinal se
crctiou, as in chronic alcoholism us, aud organic or functional disturbances 
of tbe liver lead to constipation; heart disease, bronchitis, emphysema, and 
asthma are included in this list. It may also result from unnatural dry
ness of the faces, such as occurs in diabetes, where large quantities of fluid 
are carried off by the kidneys. 'l'bis dryness ma.y also occur in those whose 
occupations cause profuse perspiration. General a.uremia and chlorosis 
cause it. )Jany conditions giving rise to reflex irritation, more especially 
diseases of the geuito-urinary organs, induce atony of the intestine and 
consequent constipation. 

One of its most frequent causes is anxiety and prolonged mental labor, 
especially in those leading a sedentary life. It is common in mebn
cholia and insanity, and may occur with hysteria. The long-continued use 
of cathartics is a frequent cause of obstiuatc constipation. Hereditary pre
disposition may be classed as a cause. Old age is always a predisposing 
cause. Cases arc on record where from boyhood until the seventieth year 
the bowels clid not move more than once a week, and yet the individual en
joyed perfect health. In those accustomed to large doses of opium the 
bowc]s have been known to move only four times in the year. Departure 
from the standard natural to each individual will determine the existence 
or non-existence of constipation. 

Symptoms.-Usua1ly when a person whose bowels have been accustomed 
to move daily habitua11y passes two or three days without defecation be 
complains of a sense of fnlness in the rectum, with flatulence, headache, 
vertigo, a foul breath, anorexia, and well-marked dyspeptic symptoms. 
Nervous subjects become hypochondriacal, and there is mental inactivity 
with insomnia, or the individual awakes nnrefrcshod from a broken sleep. 
The skin becomes parched, shrivelled, sallow and pasty. Eruptions such as 
psoriasis, eczema, prnrigo, erytbema and urticaria often appear upon the 
surface. There are frequent finshings of the face, and the eyes are sur
rounded by deep purplish rings. The tongue is ~accid, often indented hy 
the teeth. 'rhe breath and the perspiration have an offensive odor, ancl 
frequent attacks of cardiac palpHation cause the patient to become anxious 
about himself. Those who are habitually constipated are subject to fits of 
vertigo and temporary loss of consciousness. 

Besides the subjective symptoms of constipation there are those produced by 
the mechanical interference ca.used by the hard frecal masses. 1f the colon is 
distended there is more or less pain, which is nearly a1 ways located in "the 
chest." A distended transverse colon may cause such pressure upon t.he 
duodenum as to interfere with its function and give ri se to dyspeptic symp
toms. 'I1he pressure of large frecal collections in the clegcencling colon and 
crecum sometimes causes irritation along the genito-urinary tract, irrita
bilityof the bladder, and neuralgic pains in the groins, ovaries, testicles, loins, 
and lower extremities. At any time the symptoms of intestinal obsLrnction 
may occur. Diarrhroa may follow prolonged constipation, from the catarrh 
excited by the irritation of the mucous membrane produced by the frecal 
mass, and pressure on the biliary duct may cause an obstructive jaundice. 

22 
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The impacted frecal masses may .give rise t~ one largo tumor, or to 
several small yet distinct mas.o:.:es which can ea!'ily b~ detected along th 
line of the large intestine; they may be felt often 111 the tnms,·er~ o 
ascending colon as movable tumors, but generally the hugest. uccurnula 
tions collect in the sigmoid flexure ancl crecum. These tumor8 arc ~ftcn 
large that they came tenesmus. In th~ a¥cd, torpor oi the rectum 1!' ofl<·n 
marked by spurious diarrhrua, acute pam m the lower ~art o[ the ab.domen, 
great tcnesmus and bcaTing down at stool, accompan1cd by dysurrn, and, 
often, retention oI the urine. . . . 

Differential Diagnosis.-Thc method of the clrngnOSIS of impacted r.,,,al 
masses has been given nuder the head oi "Intestinal Obst~t~clion .. , Im
pacted f~ces in the rectum may be mistaken for cancer; a d1g1tal cx1tmma
tion of the rectum will establish the diagnosis. 

Prognosis.-V\11en the constipation is functional, and not the result or 
malig nant growths, or intestinal obstruction other than frecal, the progno
sis is good. In rcry old people it is almost impossible to overcome habitual 
constipation, on account of lhciT coustan t indolence and apatliJ. Inflam
matory complications always render the prognosis unfavorable; ancl after 
long-continued constipation the symptoms of intestinal obstruction are 
apt to be followed by perilonilis of a low type, which may not be suspected 
during liie. 

Treatment.-The treatment u.r temporary constipation consists in the a<l· 
ministration of a close of Epsom or Rochelle salts, or n tumbler of any one 
of the many efficient natural waters; or, if indicated, a mercurial purge 
followed by a saline. It is not often that a physician is consnltcd for sim
ple constipation; care, diet, and exercise, with an occasional cold water 
enema, arc usually all tba.t is required to keep the bowels open. 

Ilabitual constipation, however, frequently attains the dignity of a disease, 
and it requires much care and pat ience, both on the part of the physician and 
patient, to overcome it. One who sufiers from habi tual conslipa.Lion sl10ulrl 
ende:tvortoestaUlisb a.regular hour !or the erncuation of the bowel!:'. Straiu
iug at stool shou ld be a.voided. Regnlar habits in this respect arc mosteffi· 
cient for overcoming obstinate constipation ; the success ol any plan of 
treatm ent will depend lnrgely upon the persevernuce of the individual. 
The dietetic measures consist in partaki ng freely of those articles of food 
which leave a bulky residue, such as the coarser vegetables, cracked wheat, 
oatmeal, etc. Frui ts which have fine seeds (figs, st rawberries) tha.t will slim· 
ulate the intestinal mucous membrane, arc of service if they do not came 
indigest ion. Prunes sweetened with molasses arc sometimes very efficient. 
Great care shou ld be exercised not lo overload the stomach with food difficult 
of digestion, and each indiridual is a law unto himselr in this matter. A 
goblet of cold or hot water just before retiring aud on rising will often O\'Cr· 
come a long-standing constipation, while the daily use of saline waters is to 
be avoided, for such nse often makes the constipated habit more inveterate. 
Daily exercise in walking or horseback riding, is a most efficient means for 
overcoming constipation iu tbose who arc strong and Yigorous. Water 
should be taken freely before an<l after the exercise. The tonic effects of• 
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eo1d sponge or shower-bath on rising arc often of great service. The mechan
ical means consist in friction and kneading of the abdomen. In the old 
and bed-ridden, bending the body backward and forward will he found lo 
prornkc and aid defecation. Tbc galYauic current is especially beneficial in 
the aged and paralyzed. Included in the list of mechanical means arc cnc
mata and suppositories. Cold water, salt water, soap and water, castor-oiJ, 
etc., arc at first rnry efficient as cncmata, but the i·cctum very soon becomes 
accustomed to them and ceases to respond to their stimulus. 

lf mecbanica\ means, diet and change o! habits fail to overcome the con
stipation, recourse must be had lo medicinal agents. These arc very 
numerous ; the rule is lo begin with the mildest. Cases arc often mot with 
where an individual has taken stronger and stronger cathartics witl10ut 
avail, and until the great object of his life seems lo be to get a movement 
from tho bowels. It will generally be found in such cases that relinnce has 
been placed wholly on llrngs; by changing to the milder cat lrn,rtics, regulat
ing the diet, and insisting upon daily exercise, tbe constipation is easily 
oYercomc. It is always to be borne in mind lhat clrngs arc only aids to 
other measures. Tonics shou ld always be combined with laxath·es; gen
tian, strychnine and quinine, combined with aloes, will oilcn effect more 
thao the most drastic purgative~. Favorite cathartic combinations nrc :
(1) aloes, myrrh, colocynlh, gentian, and quinine ;-(2) aloes, rhubarb 
and stryclmia. ;-(3) strychnin. and aloin ;-(4) nux vomica, aloes, bella
donna, ancl poclophyllum. In all combinations for constipation in females, 
belladonna. and hyoscyamus are very active agents. Poclophyllum produces 
slow and 11ainlcss evacuations, and acts efficiently for fL long time. In very 
obstinate ca!'les, colocynth, scammony, or one-sixth of a. drop of croton-01l 
may be required until the habit o.f daily evacuation is csf:.:'tblished. Rhu-

~~~~;~1~~~~~~1n~:1i:U~e~,fa~:~:~i~ ~:~i~~:1~.~ii~s i i:r~h/t~~~:;,~ :~:a b~o~~~~i(f~~~J.s. rf ~ 
large !reca.l mass becomes impacted in Lhe lower part or tho colon, it 
will often have Lo be scooped out with the finger or rectal scoop. H 
the mass is cxceccliugly hard, it is best to throw a steady slrcam or modcr
&lely bot waler and glycerine against it before attempting to remove il. 
Enemata arc adjuvants lo all plans of treaLing conslipation, where there 
Is e1idencc of a l~rgc faecal accumulation in the lower bowel. 

INTESTINAL COLIC. 

Tbe term int.cstinn.1 colic, in its wider sense, includes all painful affoc
tions of the intestines which arc noL caused by st rncluml chaugcs in the in
testinal walls. lls varieties nre .flatulent, bilious, lead, co1per, 9ouly and 
·rlteumatic colic. It belongs to the class of neuroses, and is purely rune~ 
tional in its nature. It is attended by irregular spasmodic contraction o! 
lhe muscular coat o.f the intestine. 

Etiology.-rt occurs most frequently in the young, tl1c liability lo it slcacl. 
ily decreasing with advancing yenrs, t\nd in females oftener Lh~n in male~. 
Neurotic temperaments and a sedentary mode of life, rheumatism, cbromo 
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alcoholismus, an(l gout predispose lo it. Its most f1w1m•11t direcl can"<!' is 
excessive distention of a portion of lhe intestinal <;anal. 1t is apt to <X.'Cnr 

in the hysterical and hypochondriacal, and Ill those who arc the isul>jL'Ct~ ... r 
malarial and S)1)hilitic cachexia. Ilepatic and biliary Jcrangcments induce 
it. Cold, cspccmlly cold to the feet, is often it~ cxci~ing cause. Direct 
irritation of the bowels by undigested food, certain :u'l1clcs of food, as cu
cumbers, shell -fish, strawberries, etc., will cause colic in some per~ous. 
Gaseous collections and distention of the intestine by Iroces, or by bundle~ 
of worms, sometimes excite it. Lead and. the copper salts cause colica pie· 
tonum and cop11er colic. All meta.Ilic colics seem to result from hypcrres 

tbesia of tho terminal nerres. • 
Symptoms.-An ltltack of intestinal colic may be preceded by a sense ol 

d istention in the abdomen, sljght n:tui:iea a.ud belching, ltrnguor, numl>· 
uess, irritability of temper, or ap:ttby. Tbe attack itself comes on sud· 

denly. . 
Jn .flatulent colic, there is a severe twisting, paroxysmal pam arou~d 

~~1~c11~:~1 ~:::~11:hc0~1.~~u~~1 et~·:g~~~v:i~ ~: ~~:1~~i.pa:!:~:a c~~~~~~~
1

i~~sb~~:(~~~:~ 
rygmi arc pr<'scnt, aucl there m3y be romiling. The escape o( ffatus, change 
of position, and steady pressure ornr the abdomen relieve tbc pain; rarely 
is th<' abdomen tender. rrbcrc is no rise o( temperature, the surface, if the 
pain is severe, is cold and covered with clamm) perspiration. The pnlscis 
small and feeble. At the height of the attack the patient groans and rolls 
about, frequently throwing himself across some hard substance, so as to 
cause pressure on the abdomen. In children, convulsions, projectile vom· 
iting, syncope, strangnry, priapism, and cardiac pal pitation are not infre
quent. A large quantity of limpid urine is usually secreted, and there is a 
frequent desire to urinate. After several hours, dur ing which many spasms 
of the colic ha.ve occurred, large disch arges of flatus, r umbling of lhc bow· 
els and milder paroxysms of pain, mark the termination of the attack. In 
the weak and nervous, the expression of the countenance, the condition of 
the pulse, and t he signs of collapse may cause one to suspect intestinal per· 
£oration. On palpation during a sprtsm, the intestine at i}oints ma.'' be 
felt rigid and hard ; the symptoms disappear as the paroxysm sub;ides. 

Flatulent colic is often called crapulous, when it follows a too hcnrtymea.l 
or the ingestion of indigestible articles of food . In crapulous colic, the 
tongue is either covered with a white fur, is enlarged, show!ng the red 
papillre through it. or it is bright red at the tip and edge. Crapulous colic 
is a~co1.npanicc1 by pains in the head and dimness of sight; and sometimes 
urticaria and roseola, strophulus, and other lichenous eruptions appear on 
the skin. Flatulent colic is most frequently met with in infants, and the 
picture presented by a chi ld with wind colic is too familiar to need further 
description. In ~clults, flatulent colic may be due to malarial influence1 
and then lho attacks will be periodical. 

Bilious colic is accompanied by nausea. and vomiting. the vomited 
matters being greenish and yellow. It is preceded by nausea., anorexia and 
a coated tongue. It sometimes begins with a chi ll. The bowels nre ob-
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stinately constipated, there is slight fever, the abdomen is tender and 
sliglttly distended, or it may be retracted. When prolonged, bilious colic 
may be accompanied by jaundice. Bilious colic occurs in summer and 
autumn, chiefly in malarial districts. A form of colic which is often a 
distinct ''cramp," is obYiously due to a gouty or rheumatic diathesis; 
beyond its etiology, it does not differ from flatulent colic. It may be 
metastatic. 

Of the metallic colics, lead colic, "colica pictonnm," is far the most fre
quent; it is a tme colic, no lesions being found in the intestines of those 
who have died of it. rrhe metallic colics are produced by the primary ac
tion of the metal on the nervous system, and are preceded by the general 
symptoms of the poisoning. Lead colic comes on with moderately se
vere paroxysms of pain, which gradually increase in seYerity until a series 
of inlcnse paroxysms rapidly follow each other. The pain is located about 
the umbilicus, and is twisting or grinding in character. With the colic 
there may be cramps and pains in the extremities. 'l1he abdomen is con
tracted and hard; knots of rigid intestine can sometimes be felt. The 
abdomen is not tender, and forcible pressure markedly relieves the pain . 
The bowels are obstinately constipated, but as the attack passes off diar1·!1cea 
often occurs. After the subsidence of the pain another attack may be ex
cited by taking food, or one may return without any apparent cause. Tl.Jc 
pulse is slow during an attack, and there is no rise of temperature. An 
individual suffering from lead poison is sal1ow, amemic, and more or less 
enfeebled. The extensors of the fore-arm are often paralyzed (drop-wrist), 
aud there may be amaurosis (due to optic neuritis) and epile1lt.iform co11-
vulsions. Along the edge of the gnms is a deep blue dotted line composed 
of lead, formed by the snlpburetted hydrogen produced by decomposing 
food lodged between the teeth reacting on the lead which circulates in the 
capillaries. This is the distinctive sign of lead poisoning. Tbc pain in 
lead colic radiates in all directions, and its point of maximum intensity is 
located at different times in different regions of the abdomen. 

Copper colic may be distinguished from lead colic by the fact that the 
pnin is increased by pressure, the abdomen is distended instead of retracted, 
and in place of obstinate constipation there is diarrhcea with greenish stools; 
there is a p!<rplish lino about the gums, and there may be attacks of dysp
ncea from laryngeal and bronchial spasm. 

Differential Diagnosis.-In testinal colic may be confounded with JJeritoni· 
tis, intestinal obstruction, gall-stone colic, ?"ntestinCll pe1fo1'aNon, spinal 
disease, aneurism, labor-pains, lternia and muscular 1rlieumatisni. 

In JJeritoniNs there is usually a distinct febrile movement, the pulse 
is accelerated and is tense and wiry m character. In colic there is no 
fever or increase in pulse-rate, the rnle being rather a slowed pulse. In 
peritonitis the patient avoids the slightest motion of the body, and firm 
pressure over the abdomen increases the pain, while in colic the patient 
tosses from one side to the other, and firm pressure over the nbdome.n 
reliever- the pain. The pain of peritonitis is constant, tbat of cohc 
is paroxysmal. 
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Perforation of the intestine is to be distinguished by the intensity nnd 
rapidly increasing severity of the pain, rapidity of Uie pulse, rapidly de
veloping ty mpauites and collapse. 

In spinal disease the pain is along the course of the nerves and a.11 the 
intestinal symptoms of colic a.re absent. 

Aneurism, of the abdominal aorta is distinguished by the physical signs 
of aneurisrna\ tumor, by the change in the femoral pulse, a.nd by constant 
localized pain in the back. 

Hernia has an external tumor, there is stercornceons vomiting, nnd only 
great ca.relessness in t he examination will rtllow of error in the clingnosit;. 

Labor·pains may simulate colic, and there arc cases on record where
in concealed pregnancy-the trne state of affairs was not recognized until 
labor was completed. 

1lf:uscultir rhemna.tism is attended by intense and constant pain, aggra· 
valed by motion and pressure, having ils maximum intensity at the origin 
and insertion of the muscles. 'rhcre will be n. history of exposure, ancl also 
of frequent rheumatic nttaeks in other pn.rts of the body. 

Prognosis. -'l'be vrognosis is nlwa.ys favorable. Death has occurred from 
rhvture of the intestine from excessive gaseous clistentiou, and from cou
vnlsions in Ycry young children. 

Treatment.-The indicn.tionsfor treatment are to be found in the etiology 
of each attack. In flatulent colic, and in that from impacted freces and 
undigested food, evacn:rnts are indicated. The internal ndministration of 
castor-oi l a11cl a.n apcrient enema generally give relief. If the colic is duo 
to exposure of the !cot or abdomen to cold, hot aromatic teas and cliapllO· 
reties are indicated. In all forms, opiu m, chloroform, hydmtc of chloral, 
or ether may be g1\'en lo relieve the pain and spasm. In hysterical and 
nervous subjects, rti the onset of the attack, lloffma.n 's anodyne, musk, 
asafrotida, valcrian, and the csscntin.1 oils often quickly relieve the pain and 
rcmore the flatus . In child ren, bromide of pornssium in earminative 
waters, often affords speedy relief. In some cases iL will be necessary to re· 
1ievc an ornrloaclccl stomach by administcriug an emetic. Malarial colics 
demand for tbcirrclicfquininc combined with ca1omel. Gontycolic is best 
treated with oil or cajcput, Wamer's cordial, and cn.rminntives. The feet 
are to be placed in a mustard bath, and a mustard plaster is to be placed 
on the abdomen. Anti-gout remedies a.re Lo be given as soon as the seYer· 
ity of the colic is relieved. 

In lead colic, opium is the most efficient remedy. It will often relic\·e 
the constipation. .My rnle is to combine it with belladonna and croton 
oil (l grain of opium, l·Gth grain of the extract of belladonna, and 1 drop 
of croton oil), every two hours, until relief is obtained. Sulphate of mng· 
nesia is preferred by some to the croton oil ; a warm bath will often gi\•e 
immediate reJicf and 11asten the action of the croton oil. As soon as the 
bowels are acted upon the pain disappears. Famdic electri city and pil<r 
carpin are advocated by some German authorities. A milk diet acts as a 
prophylnctic and curative agent, and workmen in ]cad factories should 
drink large quanlitiP.s of it.. It is cla.imell Ly some, that sulphuric-acid 
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lemonade is a good preventive, as it forms insoluble lead sulphate. A long 
time elapses before all the lead is removed from the system. 

In ropper coNc sulphur baths, tnrpentine stupes or sinapisms, ether and 
opium, and a milk diet, with the casual indications, are all that is ne
cessary for its successful management. In all fo rms thern are two prom
inent indications for treatrn.ent, viz. : to relieve pain with opium, and to 
evamrnte the Lowels. Warm fomentations and sinapisms to the abdomen 
are always or service. Cold applications are contra-indicated. Always 
seek for, and, if possible, find the cause before cathartics are given. 

PERITONITIS. 

Peritonitis is an inflammation of the whole or a part of the serous mem 4 

brane which lines the abdominal wan and covers the viscera contained in 
the abdominal cavity. It may be acute or cltronic ~· local (circumscribed) 
or general. 'rhc acute form nsua.Ily begins at one point n.nd rapidly spreads 
over the eni..ire membrane. The chronic may result from the acute, or it 
may be interstitial, hemorrhagic, tubercular or cancerom;. 

Morbid Anatomy.-.Acule, general (or diffused) periLonitis begins with an 
intense injection of the capillaries of some portion of the visceral or parietal 
layer of the peritoneum. Sometimes the injection is so intense that the 
capillaries rupture at points n.nd cause small blood cxtra\~asations. The in
Hamed portion at first ])resents a mottled appearance ; the redness is most 
intense at the starting point of the inflammation. With the capi1lary 
hyperremia there is desquamation o[ the endothelial cells, and the perito
neum loses its natural gli stening appearance, becomes dry and lustreless, 
and there is swelling and rm increase in Lbe number of its fixed connective
tissue cells. Following this, a more or less abundant exudation takes place 
upon its free surface, into its substance ar:d underneath it. 'rhis exudation 
may be fibrinous, sero-fibriuous, or purulent. The changes in general peri
tonitis arc ustutlly most marked in the parietal portion of the peritoneum, 
in layers of the omenturn, and in the meso-colon. 

·with the advance of the disease, the fibrinous exudation increases in 
amonnt, and assumes a disLinctly yellowish tinge; as it increases in thick
ness it presents the n.ppcaranco of a ronghencd false membrane, which may 
vary in thickness from a mere film to a qun,rter of an inch or more; its 
consistency varies from a pnlpy mass to a coherent, elastic membrane. It 
mn.y form a continuous layer O\'er the visceral or parietal portion of the 
peritoneum, and agglutinate its opposiugsnrfaces more or less firmly to each 
other. IC a serons effusion occurs at the same time, it tends to gravitate to 
the most dependent portion of the peritoneal ca.vity; it is usually small in 
quantity. After a time cells appear in the layer of fibrinous exudation, 
probably deriYed from the connective-tissue of the peritoneum, wl1ich 
cause the development of n. layer of new connective-tissue, which may give 
rise to permanent thickenings and ad hesions between the surfaces. Pap
illary connective-tissue growths may also form and cause adhesions; 
these adhesions are usually in }Jatches. 'l1he new co1mective-tissue is most 
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extensive and thickest over the solid viscera, as the uterus, liver o.nd 
spleen. 

The bands of adhesion may bind down a portion of the intestine and 
cause fatal obstruction, or they may form tense cords underneath which 11 

loop of intestine may be suddenly incarcerated. On the surface of the solid 
viscera the new tissue gradua.Uy becomes indurated, resembling cicntricial 
tissue. Sometimes the new connective-tissue bands a.re so slight that the 
peristaltic motion of the intestines causes them to disappear. Firmer adhe
s1011s may cause displacement of the viscera or twisting of the rntestines, or 
the whole contents of the abdominal cavity may be matted into one globular 
mass. Acute peritonitis may cause a genera1 thickening of the peritoneum 
without adhesions, its tissue becoming dense, white and flbrous. In lbe~ 
cases the fibro-cellular developments are chiefly in the substance of tho 
peritoneum-not on its surface. 

'!'be changes in the intestines vary : at first, vascular Jines are seen running 
around the circumforencc, an<l in very acute cases the whole surface is red
dened. Interstitfal cell-growth of the sub-peritoneal coat, accompanied by 
inflammatory redema, causes their peritoneal surface to present an opaque 
appearance. The muscular coat loses its contractile power, and they become 
distended with gas, so that when the abdomen is opened they protrude 
through the incision. The abdominal muscles and the surface of the vis
cera, especially the l iver and spleen, are paler than normal. The intestinal 
mucous membrane is sometimes paler than normal, sometimes intensely 
byperremic. 

In non-adhesive or sero-fibrinous peritonitis, with the plastic exudation 
there is a more abundant effusion of fluid, containing fiocculi of lymph 
ancl cells which arc most abundant in the most dependent portions of 
the abdominal cavity. Its color varies from a delicate straw color to a 
grayish red. Underneath the fluid on the surface of the peritoneum there 
is a layer of exudation which in its anatomical arrangement is the same as 
that in adhesive peritonitis, and it undergoes similar changes. Displace
ments of the abdominal and thoracic organs often occur from the pressure 
of a large fluid effusion. The fluid effusion may undergo absorption, and, 
the two plastic Jayers coming in contact, adhesions will form as in the 
adhesive variety. 

Acute suppurative peritonitis may have for its product a fibro- or sero· 
purulent exudation. In this variety, the parietal and visceral layers of 
the peritoneum are partially or completely covered and infiltrated with 
a gray, opaque, soft, fibrous exudation, which is infi ltrated with pns 
cells. The effusion varies in colOl' and consistency; it may be thicki 
creamy, and viscid, or turbid, thin and watery. It collects in the de
pendent portions of the pelvic ca>~ty. The purulent exudation may be 
spread out over the entire surface of the membrane, or it may be associated 
with adhesions when it occurs in distinct col1ections; it is bounded by or· 
ganized septa, and appears as if there were numerous separate abscesses. An 
nlceratiYe process may be established, and tbe purulent accumulation may 
be discharged through the abdominal walls into the intestinal canal, blad· 
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der, vaginn, or even into the thoracic cavity. The purulent accumulation 
may find exit, in rare lnstnnces, along the plane of the psoas muscle. In 
"puerperal peritonitis," the uterus and its appendages a.re thickly covered 
and infiltrated with pus. Sometimes the ovaries and the .Fallopian tubes 
contain pus. In nearly every instance of acute suppurative peritonitis the 
surfaces of the viscera present evidences of lymphangitis, phlebitis, or snper
ficial abscesses. li reCO\'Cry takes place without a discharge of the purnlent 
accumulation, a part o.f it is absorbed, and the remainder becomes cheesy 
and encysted. 

lf acute local peritonitis is secondary to visceral inflammation, the in
flammatory process iu the viscus reaches its surface and invohes the peri
toneum covering it. These inflammations have received rarious names, 
as perihepatitis, perisplenitis, perimetritis, etc.; the inflamed peritoneum 
in this variety is usually sharply defined. Adhesions arc quickly formed, 
aad encjsted purulent effusions frequent1y result. By the estabJishment 
of local peritonitis, ulcers o[ the stomach or intestine and abscesses of 
the lirnr arc prevented from penetrating the abdominal cavity and ca.using 
n rapidly fatal general peritonitis. 

General Oltronic Peritonitis.-An acute general peritonitis may run a 
protracted course, become chronic, and cause sero-pnrnlent collections, 
or it may be chronic from the onset. An extensive adhesive or sero
fibrinons pcritonHis may become chronic, causing numerous adhesions 
and thickenings of the peritoneum, and a more or less abundant 
colleetiou of fluid contained in the spaces formed by the adhe
sions. The fluid after a time usua1ly becomes sero-puruleut or puru
lent, and in the latter case may be converted into a cheesy mass. Coils of 
intestine are matted together, or very firm adhesions with organs or with 
the abdominal parietcs occur. In all cases of chronic peritonitis there are 
extensive peritoneal adhesions and thickenings. When a considerable quantity 
of pus is circumscribed by fibrous septa, either au external opening takes 
place or it becomes encapsulated. In some cases of chronic general perito· 
nitis, there is a gradual ascitic accumulation. In most cases, pigmented 
and hemorrhagic spots stud the thickened peritoneum. Local or circum
scribed chronic peritonitis may be developed over an enlarged spleen, or a 
cirrhotic lfrer, or in connection with chronic intestinal diseases. Its ana
tomical cl1anges are simi la.r to those of general chronic peritonitis. 

Inltemorrltagic sub.acute peritonitis, the new tissue formations are excccd
mgly vascular, and the thin walls of the vessels may rupture. 'J1hc new mcm .. 
brane ma.y consist of one thin layer, or of several strata with effused blood 
between them. Sometimes the new tissue is infiltrated, and the enLire s1u
face of the periloneum may assume a dark brown color, the fluid in its 
cavity having a distinct chocolate hue. This form of peritonitis is especially 
liable to occnr with hypcrtrophic cirrhosis. 

In tubercular peritonitis there may be only a few tubercular 
nodules on the surface of the peritoneum, or there ma.y be a grnn
ulnr infillration of the entire membrane. In its milder form only 
a few gmy, semi.transparent tubercles will be found in that purtifln 
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of the peritoneum which overlies intestinal ulcerations. In severe or 
extensive tubercular peritonitis, the surface of lhe peritoneum is studdC'd 
with tubercular gr:.inulations, which arc also disseminated through tho nC'w 
tissue formation, and in the subjacent peritoneal and subperitoncal til'lsue 
The mescntery aucl orncntnm are also studded with granules. 'rhc nclh('o 
sions formed in tubercul:u peritonitis divide the cavity into comparlnll'nt', 
which contai11 the effusion. rrhe effusion may be sc1·0-fibrinuu~ or puni
Jcnt; in some instances it is hemorrhagic, and rnries in color from n Ji~l1t 
pink to a deep chocolate. Jn very SlffCre cases tubercular peritonitis 1s 

always hemorrhagic. Ecchymotic spots and petcchire a.re irequently prl"·· 
enL in the new membrane. No form or diffuse peritonitis, except can
cerous, causes such extensive thickenings, adhesions, an<l distortions iw 
tubercular. 

Cancerous Peritonitis.-Cancer of the peritoneum is rarely primary, but 
is propagated to the peritonenm from adjacent organs. When peritonitis is 
llie result of cancer in the peritoneum, it commences with the primary cancer
ous developments, or is established when cancer of the abdominal or p<'l,ric ri~ 
cera reaches their surface and involYes the peritoneum covering them. The 
cancerous developments may begin in the ornentum and gradually inrohe 
the entire peritoneum. Cancerous peritonitis may begin as a diffused sup
puralive peritonitis, in connection with mpid cancerous developments in 
some of the abdominal riscera, especially in the uterus. Sometimes, m 
cancerous peritonitis, ihe peritoneum may be distended with a serous, lcmon
colorcd or whey-like fluid, accompanied by a more or less abundant pla~tic 
cxudalion with hemorrhages into the exudation. The hemorrhage into the 
effusion colors it as well as the cancerous nodules on the surface of the per
itoneum. Adhesions arc formed as in the other varieties of peritonitis, and 
collections of fluid may thus become encapsnln.tcd. Tbis variety of peri
tonitis is not only attended by the development of tough, leathery mcm· 
brancs, hut entfre orgn.ns may be enveloped by ihc new tissue formations; 
in these cases tho mucous membrane of the intestinal tract is usually the 
'Seat of chronic enteritis. 

Etiology.-Peritonitis may occur at any age, in the strong and robust u 
well as in the weak rmd feeble. It is met with more frequently in females 
than in males; certain localities predispose to it, and the tendency to it is 
greater in those suffering from chronic diseases. Rarely, if ever, is acute 
peritonitis of spontaneous origin. But the discovery of its cause during 
life is often very difficult, yet very important, for on the cause depends the 
prognosis and to some C'xtcn t the treatment. 

The exciting causes of acute peritonitis arc: first, intestinal obstmc· 
lions and perforations. Under this head may be included typhliti• 
and perityphlitis, with ulceration; rupture of hepatic and other 
abscesses; ulceration and rupture of the stomach, the gall or urinary 
bladder; rupture of hydatid and ovarian cysts; ulceration and per
foration of the intestines in typhoid fever, syphilitic or tubercular in· 
testirrnl ulcers; and the rupture of an abdominal anenrism. In rare 
in::."Lances, hydatids of the lung or purulent pleural accumulations open 



into the cavity of the abdomen and set up a diffuse peritonitis. Injections 
into the uterus may pass through the Fallopian tubes into the peritoneal 
cavity and cause peritonitis. Rupture of au organ from a. blow or fal1, and 
penetrating wounds of the abdomen, arc causes of traumatic peritonitis. 
Abscesses of the rtbclominal parietes, of the vesioulre seminalcs, or psoas and 
lumbar abscesses from caries and necrosis of the spine, ribs or pelvic bones, 
may open into the peritoneal cavity and cause general peritonitis. 

Secondly, the extension to the peritoneum of inflammation of organs 
covered Uy peritoneum is a common cause of Jocn.1 peritonitis. In this 
class o! cases the peritonitis is first local, and then it may become general 
[nflammatiou of the stomach or intestines may, by extension, involve ihc 
peritoneum covering them. P eritonitis may result from extension of in
flammation from the uterus and its appendages, liver, spleen and kidneys. 

Jn typhlilis, perityphlitis, proctitis, periproctitis and chronic ulcer of the 
rectum, peritonitis may occur by extension of inflammation without per
foration. Venous thrombi, especially lymphangitis and phlebitis of the 
uterus, or severe contusions of the abdomen may cause peritonitis by cxten
iion. Intestinal intussusceptions, volrnli, hcrnire, cic. , quickly induce per
itonitis even when no rupture has occurred. Gangrenous :ind inflammatory 

-processes in the umbilical vessels often gi,Te rise to peritonitis in the new
!>orn. In the very young, incomplete descent of the testicle may cause 
t. Diverticula from hernia of the mu cous membrane of the lower bowel 
hrough the muscular cont, mny become filled with freces and excite peri
onitis.1 

Tllirclly, in many instances acute general peritonitis is the imme<liate re
mlt o[ infection; pyremia, septicremia, and puerperal fever arc the conclj
ions in which infectious peritonitis is most like1y to occur. PuerperaJ peri
tonitis may occur with or without pyremia. Intra-uterine peritonitis can 
)ftcn be traced to a syphilitic taint, and to puerperal sepsis in tho mother. 
Exposure to cold and wet rarely, if ever, directly callses peritonitis. Serous 
nflammations oi a rheumatic cbarncter are very interesting in their com
Jinations; we may find peritoaitis with pcricarclitis and p]eurisy, or with 
pneumonia and dysentery. Erysipelas has been complicated by peritonitis. 
Dh ronic general peritonitis may result from acute dirruse, or from acute 
local peritonitis, or from tubercle and cancer. It mny be caus9d by long
!lancling ascites, in connection with cirrhosis of tl1c Jivcr and chronio 
1plcnitis. Chronic local peritonitis follows inflammatory conditions in or
f<lJH! which have a serous covering, by simple contiguity of tissne, as in 
~epatiti s, hobnailed liver, enlarged spleen, chronic dysenteric ulcers, 
3hronic typhlitis, etc., etc. rrumors may excite local clironic peritonitis 
when they are in contact with the pel'itoneum, as ovarian tumors. Chronic 
peritonitis has occurred, n.ccording to Virchow, in intra-uterine life. Ex
:-ra-uterioe pregnancy without rupture, wben the fcetus undergoes degen
~ration, mny lead to chronic peritonitis. Hemorrhagic peritoniti s occurs 
nostfrequently witl1 tnbercular and cancerous peritonitis. rrubercu lar peri-

1 A1.11erican Clinical l,e,·tu res, page;.?"~ 1. 
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tonitis is met with most frequently in early life, and cancerous peritonitiJ 
between the ages of forty and sixty-five. 

Symptoms.-'l'he symptoms of acute peritonitis vary with its exten4 
severity, a.ad the causes which produce it. If it is the result of intestinal 
perforation, its onset wi1l be marked by excessive pnin over the whole ab
domen. In infectious peritonitis, the first symptom will be a severe chill 
Peritonitis resulting from the extension of an already existing visceral in. 
Oammation begins with local aud gradually increasing pain. A11 varieties 
of acute peritonitis Irom whatever cause are ushered in by pain as one of 
the earliest sympLoms. The pain may be local or diffuse. In severe c~ 
ii local at first, it becomes diffuse in a few hours. It is described as a 
cutting, burning pain, aggmYated by pressure and by movements of thf 
abdomen. '11be more sudden tbeouset, the mol'Cintense the pain. Insome 
cases, the weight of the bedclothes cannot be borne. 'fbe pain causes the 
patient to remain motionless, he lies on his back, with the knees drown 
up, the breath ing is wholly thoracic, the respirations are rapid :md super· 
ficial, and the face, by its pallid, drawn and anxious look, is almost' 
diagnostic of the disease. In most cases, the pain is at first paroxy~, 
ma.1. 

If the peritonitis is general tl1e abdomen soon becomes distended and tym. 
panitic, the tympanites increru;ing as the disease advances. At the onset Ii 
acute peritonitis, the abdominal muscles are rigid and contracted; afte1 
this tonic rigidity they relax and allow of abdominal distention. Some-

::~:et~1 ~~~~ ~l~s:;~!~~11rii~' s~1:1;~~~gt:1:~e t:oem !i1~~:~:,g:u1s r~1:1~:a~~~ ~::::o~t 
spleen are displaced. In local acute peritonitis, the tympa.nites is usually 
slight; in diffused it is excessive and increases the pain and causes dysp
ncea, the respirations often being increased to forty or sixty per minute. 
As the intestines become distended with gas, percussion elicits a tympa·· 
nitic nole O\'Cl' the whole abdominal cavity. If there is a rnpid effusion of 
serum, it will gravitate. to t he most dependent portion of the peritonl'll 
cavity and an abnormal area of dulness will mark its position, the line of 
which will change with a change in t he position of the patient. If a large 
amount of coagulable lymph is poured out over t hat portion of the perito
neum which covers the liver or splee11, a distinct fremitns may be com· 
mnnicatecl to the band as it passes over the hepatic and sp1enic region11i 
accompanied by distinctly audible friction sounds. 

The temperature iu acute peritonitis has no typical range; it may not 
rise above the normal. In most cases it ranges from 102 to 103° F. ; it iJ 

~;a~~~ i;e;.~~~,,~;ly ~S~; t~ei~!r:,:;est ;~ i~:.1 mc:~:"fi m~y ;~~o:~:~:.I 
normal during the period of collapse. The pulse is accelerated, often reach· 

!1~~1~: pe{t n;~:~:i1, ~::~ 1~~~·sw~;f~~ ~~1!~!~~e~~s~~dt "~~:~ ~~~ ;~~~~l 
hardly perceptible at the wrist. In exceptional cases it is tolerably full and I 
strong, and does not rise to more than 90 beats per minute. 

Vomiting is a. J>rominent symptom ; if that portion of the peritoneuIDj 
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oovering the stomach is first involved, it precedes all other symptoms. It 
usually comes on about the second clay; the vomited matters at first con· 
sist of the contents of the stomach, later they are a mucus mingled with 
a spinach-green material, which by some is regarded as characteristic. 
Whenever stercoraceons vomiting occurs in peritonitis, it is evidence of 
intestinal obstruction, such an obstruction being the cause or the result of 
the peritonitis.· Tot.al paresis of the lower bowel in rare instances may 
cause stercoraceous vomiting when the muscular wall of the intestine 
above is still active. Sometimes there is constant nausea without vomit
ing; hiccough and gaseous eructations indicate that the diaphragmatic 
porlion of the peritoneum is involved. The tongue is covered with a 
thick coating, a.nd anorexia is present from the onset. Constipation duo 
t-0 p:milysis of the muscular coat of the intestine is the rule, especially 
in the early stage of peritonitis. Yet diarrhcea may not only occur during 
the later stages of the disease, but it may exist throughout its entire course. 
In puerperal peritonitis there is usually watery diarrhroa, and diarrhroa is 
often present in the peritonitis of children. 

'£he 1trine is scanty and deposits nrates; "scalding" frequently occurs, 
and if the peritoneal covering of the bladder is invol ved there may be 
retention of urine or painful micturition. The tendency to heart failure 
and to collapse is one of the most striking characteristics of acute peritonitis. 
Jn all varieties it must be remembered that the disease rarely runs a typical 
course; even pain may be absent. A sudden co11apse attended by a soft, 
feeble pulse and brown tongue, quickly terminating in death, may be fol
lowed by an autopsy which shows the intestines matted together by recent 
inflammatory products. When peritonitis follows intestinal perforation, all 
the symptoms from tl10 onset are severe. The face quickly becomes haggard, 
drawn, and dejected; the eyes are sunken and surrounded by dark 
purple rings; the nose and cheeks are pinched, the lips arc blue, 
tho upper one being lifted and tightly drawn across the teeth, 
the voice becomes feeble, or the patient speaks in a husky whisper, 
the extremities arc cold and covered with a clammy perspiration, tbe 
radial pulse is hardly perceptible, the respirations assume the type known 
as "Cbeyne-Stokes " respiration, general cyanosis supervenes and death is 
reached within forty-eight hours. Sometimes death occurs within three 
or four hours from tbe shock of the perforation. The mind is usually 
clear throughout the entire course of the disease; in infectious peritonitis 
Joss of consciousness, apathy, or delirium may precede death by a few 
hours. The pulse and the amount of cyanosis arc measures of the heart 
failure. Iu caSfls where there is a large amount of fluid effusion the pa.in 
subsides with the occurrence of the effusion, and this sometimes leads to a 
mistake in prognosis on account of the supposed snbsidence of tho peri
t.onitis. In suppurative peritonitis the pain is not infrequently absent, but 
typr Jid symptoms are present from the onset, delirium is the rule rntller 
thau the exccptiou, recurring rigors arc common. the fever increases 
t?ward evening, and the pulse becomes very rapid. Occasionally in typhli
bs, ga.stric ulcer, and intestinal perforation, the shock of the perforation, 
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or the feeling as iI something had !:>11dlle11ly btm;t, or been lorn within the 
abdomen, is distinclly appreciated by the palicnt. 

Local or circumscribed peritonitis usually pursues a.sub-acute raU1cr thllll 
an acute course. Chronic peritonitis (non-tubercular and non-c:anccrou~J 
is usually the sequefa ola.n acute attack. If convalescence is not c::;lahfo•lu-d 
cluring the first week of an acute general peritonitis, the clmractcr or tlie 
inflammation changes and it becomes chronic. Rigors alternate with irn:g-11• 

tar sweats, and a steady increase in the size oI the abdomen marks the J~ 
sage from an acute to a chronic peritonitis. '!'here is rapid loss oI flesh und 
strength, and a marked diminution in the general vital powers. The fill'(· 
assumes the haggard, drawn look so often found '~·ith chronic abdominal 
disease. The intense pain of the acute attack subsides, and a H dull ache" 
with more or less tenderness remains. Tho pain assn mes a colicky character 
and not infrequenlly is increased by taking food. The abdominal musclt1 
remain rigid and tense. 'l1hc temperature ranges Crom 99° to 104: 111. '1111e 
imlse continues rapid and feeble. Thero is auoroxh~ and progre:-:sire Cl· 

hanstion; diarrhroa iliternatcs with constipation. Fluid accumulntes in 
the peritoneal cavity, sufficient in some cases to cause dyspnrea. '!'he 
thickenings and adhesions which develop may so interfere with the \'\.'
nous return that ceclema., thrombosis and a.lbuminuria may result. Io 
latent general chrnnic peritonitis there may be large ascitio accumulaliom 
accompanied by abdominal tenderness, loss of appetite and progrcs.,ire 
a.uremia. The pulse is small and rapid, the vomiting is persistent, and with I 
tho accompanyrng cliarrhooa. exhausts the patient. Recurring attacks ot 
acute loca.1 peritonitis hasten the bbl issue. 

In tubercular peritonitis the pain is paroxysmal in character. [t~ onset 
is often sudden, attended by fever and well.marked constitntional di~h1rb. 
ancc, the pulse is rapicl and feeble, there is nausea, vomiting and diarrh<Pa. I 
Tho tongue is heavily coated, thirst is intcnso, and there is rapill loss of fie•h 
and strength. rr110 skin becomes harsh and dry. Typboid symptoms appear 
early, fluids gradually accnmulnte in the peritoneal cavity and tbe patient 
dies of astheuia. Redness and redema about the umbilicus are regarded aa 
characteristic of tubercular peritonitis. In some cases the pain is so slight 
as to amount only lo a sense of tension and fulncss in the abdomen; and 
yet there may be a large effusion into the peritoneal cavity. The tongue 
becomes red and shining, the stomach is irritable; hectic !ever is accom· 
]lanicd by profuse sweats during sleep, and tho abdomen has a doug-hy fet>I. 
Somo cases arc unattended by ascites, and knots of intestine ombccldccl in 
firm hard masses arc felt in the region of the umbilicus. Friction sonndt I 
may be hoard over tJ1esc masses. Tubercular peritonitis may ha.re for itB 
chief and only symptoms, ascitcs, anremia, and the evidences oC gcne1al 
tuberculosis; its progress is interrupted, now there is marked improrement 
and cessation of all the abdominal symptoms, and then there follows a periol 
when den.th seems imminent. As a rule, there is moderate fever and sligM 
pain, with considerable ascites. The mosenterie glands are usually en· 
Jargecl. 

Cancerous peritonitis is attended by the same local symptoms as tuber· ' 

I 
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cular. Sometimes a tumor may be felt, espec ially in the region of the omen .. 
tum and mesentcry. There is always ascitcs; tho fluid collects gradually, 
and often in very large quantities ; constipation is morn frequent than <liar· 
rhrea, and clcath is often the result of intestinal obstruction. In some cases 
the abdomen is very sensitive, and paroxysms of colicky pains are not in
frcqnent. 'rho temperature rarely reaches 100° F. If the pedtonitis has 
extended from the stomach, liver or intestine, the symptoms of the primary 
disease wi ll have been well defined before the development of the peritoni
tis. At any period in the course of cancerous peritonitis all the symptoms 
of acute general peritonitis arc liable to be devclo1Jcd. The diagnosis rests 
on the presence o[ a gradually increasing tnmor and the cancerous cachexia. 

Differential Diagnosis. -Peritonilis may be mistaken for colic, intestinal 
obstruction (without peritonitis), ente1'itis, abdominal neumlgfrt, hysteria, 
rheunwtisni of tho abdominal muscles, renal and biliary colics, and suJ_JJnt
ratfre cellulitis of the o.bdominal walls. r.rlie :iscites of chronic peritonitis 
may be mistaken for that of the last stages of cirrhosis of tlte liver. The 
differential diagnosis of colic, intestinal obstruction, and enteritis has al
ready been given. 

The pain in abdominal neuralgia simulates that produced by a 
tightly drawn cord about the abdomen, and follows the course of 

_the geuito-crural nerve. There is tendernc~s on pressure only at the 
point of exit of the nerve from the spine. 'fhcre is no tympauites, no asci
tes, no rise of temperature, or acceleration of the pulse, and no signs of 
collapse. The muscular rigidity of commencing peritonitis is absent. 

In hysteria, the patient is ready to compla.in of increased pain before the 
hand touches the abdomen, yet the firmest pressure does noL increase the 
pain if the attention of the patient is engaged. 'l1Jrn pulse, temperature, and 
signs of col1apsc of peritonitis are absent, tl1e countenance is not that of peri
tonitis, and there is present the globns hystericus, and the attack is followed 
by the passage o! a large quantity of watery, straw-colored urine. 

In rheumatism, of the abdominal muscles, the pain and tenderness are 
most intense at the origin aud insertion of the muscles. 'l1here is no rise of 

' temperature, no rnmiting, and no signs of collapse; the pulse is norm al, 
and there will be a history of acute or sub-acute articular rheumatism. 

In the passage of a gall-stone, and in renal colic, the patient throws him. 
self about in excruciating agony, and the pa.in is referred to the region of the 
common bilc-dnct, or to lhe course of the ureter. Iu lhe passage of a gall
stone, it is paroxysmal in character, and will shoot back from the margin of 
the ribs over the gall-bladder to the spinal column. If it cont.inues twenty
fonr hours, the patient becomes jaundiced. In renal colic tho pain radiates 
lrom the kidney along the ureter to the testicle, which is rctr:wted. Both 
arc accompa.niecl by characteristic changes in the uriue or freces, neither is 
attended by rise o[ temperature or great acceleration of pulse, and there is no 
tympanit.es or tenderness on firm pressure in either. 

Sup1mralion of the abdominn1 parietes is at first difficult to distingnish 
from peritonitis, but arter the first two days the superficial swelling and the 
absence of the constitutional symptoms of peritonitis establish the diagnosis. 
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Prognosis.-Aculc general peritonitis is a very fatal disease. Its arrrage 
duration is from four lo cighL days; death may occur iu a !cw hours, or Le 
delayed two or three weeks. The prognosis in any case is to a grt'aL l'\lt·rit 
determined by its cause; it is most trnfavorablc when it results from })l'rfora 
tiou, intestinal obstructiou, or sepsis. General pucrpcml pcrilouilis is :llmo.•t 
always fatal. 'l'be presence of typhoid symptoms, a Yery rapid and fet;blo 
pulse, cold extremitief, wilh the other symptoms of impending collapse, in
dicate nn unfavorable termination. Peritonitis Crom rupture of an organ is al
ways fatal. Tbe prognosis is favornble wbcn the peritonitis is due to extension 
of inflammation from a viscus. When the pain and vomiting cease, the tJm
panitcssubsides, the pulse diminishes in irequency, the temperature reachet 
the normal, and the patient is able to turn in bed, a fiworable termination 
is lo be expected. Chronic diffuse peritonitis in children, unles.s purulent. 
n&nuJly terminates in recovery. TuUercnlar peritonitis, after weeks and 
monU1s of anremia and exhaustion, terminates in death. The same is true 
of carcinomatous peritonitis. Death in acute peritonitis may result from 
shock, from asthenia with typhoid symptoms, and from exhaustion. Among 
its sc<1nclre are collections or pus, stcnosis or complete obstruction of the 
inlciilinc, pyremia, ancl septicremia.. Permane1:t jaundice may result from 
narrowing of the bile duct by the contraction of new tissue formations in 
the transverse fissure. 

Treatment.-Aeute peritonitis is a severe, rapidly progressive, and clan· 
gerons infiammation, and on this account has always been treated hcroir·· 
ally. Formerly palicnts with acute peritonitis were subjected to cxec~~i ,·e 
bleedings, tartar emetic was administered in nauseating doses, and to prolong 
the effects of the bleeding, nnd as an adjunct to these calomel wa!Z giren 
for its specific effect. At the same time many physicians or recog
nized authority were eager to obtain the purgative effects of cathart ic!Z, and 
for this purpose recommended and administered large doses of drastic pur· 
gatives. Local bleeding by leeches is often of great service in loenl perito
nitis, buL it should be resorted to only at the very onset of the attack in the 
strong and robust. 'rartar emetic and calomel, so highly regarded ns anti· 
pln~ties, have fallen into disuse. While acute peritonitis is progrcssinµ- the 
bowels cannot be moved, and no benefit wou1d result if they were; so that 
under no circumstance should there be an attempt at purgation. 

The plan of treatment which I have followed for years-a plan which 
gains in favor with me with every new experience-is the opium plan. Prof. 
Alonzo Clark first developed this plan and brought it to the notice of Jhe 
profession. Tho details of it are as follows :-as soon as the unmistak· 
able symptoms of peritonitis are developed, administer at one dose from 
two to five grains of opium or one-half to one grain of morphine. The exact 
quanlity in each case is to be determined by the condition of the patient; th• 
rule is to bring tho patient as soon a.s possible fully under the influence of the 
drug. In the treatment or this disease, it will be observed how greatly pain 
and inflammation modify the effects of this powerful drug. I liave adminis
tered to patients with peritonitis four '5rains o[ opium ernry two hours for 
twenty-four hours, and then have obtained only a moderate effect of the 



l111g. The point wi1 ieh must be rcachctl in ils administration is modcmto 
uarcotism, in which sLatc Uie patient must be kept, not only until all pain 
and tenderness barn subsided, but until the pulse has reached its normal 
standard and the tympanites has entirely subsided. The question a.rises: 
what arc the indiciLtions which are to govern the administration of each 
dose of opium? One must be prepared at the commencement of tile treat
ment of a case of peritonitis, according to this plan, to be present and de
cide upon the quantity of opium to be gircu at each dose, until the patient 
has fully convalesced. It cannot be trusted to attendants, however intelli
gent they may be. As the paLient is brought, fully under the influence of tl.1e 
opiate, it will IJe noticed that the entire surface of the body becomes bathed 
in a. profuse perspiration. In twenty-four hours a rash, due lo the opium, 
will make its appearance on the surface and neck; this is accompanied by 
an itching of the surface and a constant disposition to rub the nose. Tho 
pupils become contracted, tho eyes suffused, the countenance assumes a dull 
expression, aud there is a. constant irresistible disposilion to sleep. rrbc 
pulse becomes lessened in frequency and force, and the respirations, which> 
before tbc a.dministr::ttion of the opium, may ha\·e ranged from 40 to 60 
in a minute, become less and less frequent as the patient comes fo lly under 
its influence, until they arc only twclYc in a minute. Now lhc greatest care 
is to be CXC'l'Cised in the administration of lhe orium ; lhe patient is in the 
condition in which it is desirable to keep him. By holding him in this 
state of scmi -uarcotism, all will be accomplished that can be by the opium 
plan of treatment, and with the respiration at twehe per minute the patient 
is perfectly safe. The amount of sleep is not to be taken into account, bnt 
the profoundness of the slumber is of great importance. If it jg found dif· 
6cult to arouse the patient, the administration of the opium must be stopped 
ontil he can be easily aroused. If by mistake or negligence the patient be
comes fully narcotized, the respirations will sometimes diminish in fre
quency to seven or even five in a mimi.te. In this extremity, if the admin
istration of opium be stopped, tbc patient will usually rally from its effects 
art-er a few hours; but avoid extremes, endeavor to keep the patient in a 
quiet sleep, not profound, but one .irom which he c:.111 be easily aroused. 
When the pulse begins to diminish in frequency a.nd becomes fuller, ono 
may be certain that be is controlling the peritonitis, and as it is contro11ed 
the patient will become more and more susceptiLle to the influence of the 
opium. Slowness of respiration and absence of pain cannot be relied on as 
sure indications that the opium is controlling the inflammato1·y action; but 
a diminution in the frequency of the pulse, and a subsidence of the tympa,. 
nitcsarc sure indications that the peritonitis is arrested, and that ultimate 
recovery is prolJable. In most cases, if an acute peritonitis does not depend 
for its exciting cause upon the escape of intestinal gases into the peritoneal 
c1.u-ity, or upon complete intestinal obstruction, the inflammatory action 
can be controlled within forty-eight hours from the commencement of the 
attack by aclo1)ting, within tweh·e hours, this plan of treatment. It must, 
however, lie continued four or lhe days longer, for there is still danger of 
!l renewaJJof the inflammation. As the condition of the patient demands 
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Jess opium, lhe dose may be diminished, or lhe interval hctwccn lhc doll~ 
Iengtheoed. A safe ru1e by which to be guided is lha.t, so long a~ any 
tympanites ex ists, the opium should be continued. 

When couvalescence is fully established, one should noL be too anxious w 
overcome the constipa.lion which usually exists, for a. free, spontaneous 
moYernent of the bowels generally fol1ows a complete subsidence of the 
peiitonitis. Wait at least a week for this result before administering a ca
thartic, and then, if necessary, employ one mild in Hs action, such as ca~ 
tor-oil. Warm poultices O\TCr the abdomen are usually the onJy loca.l appli
cation which I have employed. It is claimed by some tha.t cold comprc~,;e~ 
ham a much more beneficial effccttha,n warm applica.tions. Myexpcrirnc.'6 
leads me to doubt the utility of the former, while the latter arc far safer, 
and I believe equally efficacious. It has been stated that when the :µeritoni
t is becomes gener:ll, excessive gaseous distention of the jntcstines occur.s, 
and this distention greatly increases the danger to the patient; under such 
circumstances I have recen tly resorted to minute puncturing of llie clis. 
tended intestine with a hypodermic or a very small aspirating needle, :rnd 
have thus relieved the inLestinal distention by allowing Uie gas to escape. 
By so doing, not only is the tensioo of the peritoneum (which becomes ao 
exciting cause of the peritonitis) relieved, but t ile principal obstruction to 
the respiration is removed, and thus cyanosis is diminished. Immediate 
and marked relief is afforded by such a procedure, and as th us far I hu.\·e 
had no bad resnlts follow, I am disposed to resort to it in all cases where the 
abdomen becomes excessively distended and tympani tic. I remember oue 
case in which the gaseous distention was excessive, and the peritonitis w33 

supposed to be due to strangulation of a portion of intestine from old peri· 
tonea.l adhesions, where the relief of the distended intestine by puncture 
was soon followed by a removal of the intestinal obstruction and the rapid 
recovery of the patient. From this circumstance I ca.n readily un~erstand 
how a portion of intestine that was partiall_y constricted by a band of ad· 
hesion might become completely obstructed at the point or stricture bya 
rapid gaseous distention of the intestine above the point of constriction, and 
the relief of the intestinal clisteution by puncLurc would very likely liberate 
the constricted portion and thus overcome the strangulation, and so, per· 
haps, save the life of the patient. 

'fhe necessity of absolute quiet, and of the frequent administration of nour 
ish ment and sometimes of stimulants, in sma.ll quantities, to this cla-;s of 
patients, is itp parent. Preceding and during the slagc of plastic exutlation, 
large doses oI quinine are beneficial; bnt little nutriment should be admin· 
istered, and that only in a fluid and a highly condensed form. Cracked ice 
may be given to relieYe the thirst, and, if there are signs of asthenia, iced 
champagne or brandy should be given in small doses. Tl hiccough is dis· 
tressing, it should be relieved temporarily by the inhalation of chloroforn1. 
Vomiting is sometimes allayed by carbonated water, cracked ice aud cbam 
pagne, or hydrocyanic acid. Turpentine, as an injection and employed It 
cal1y as an embrocation, will sometimes relieve the tympanitis. With th· 
asthenic form of peritonitis, a slimulating plan of lrcntment should be em 
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ployed with the opium. In pnerpcra1 peritonitis, great attention should be 
pai<l lo the condition of lhc uterus and its ~tppeudagcs. Chronic perilonitis 
is treated by local applications o! ioclinc and mercury, a.nd by the intemal 
use of iodide of potassium. Its products may be removed by tapping. The 
nutrition of lhc patie;nt must be carried lo the highest point. Tubercular 
peritonitis demands small doses of opium, warm anodyne applica.lions, and 
the administration o[ tonics, cod-lirnr oil especially. 'rlrn treatment of can
cerous peritonitis is purely symptomatic; nausea. and attacks of diarrhcca. 
and constipation must be promptly relieved. Narcotics mriy be giYCn for 
the sleeplessness. Oonccrniug Lhc prophylactic and sanitary treatment or 
puerperal peritonitis, the reader is referred to obstetrical works. 

ASCITES. 

(Abdcm1inal Dropsy.) 

Ascites is a local dropsy,-an accunrnlation of scrum in the peritoneal 
cavity. It has also been called peritoneal dropsy, dropsy of the abdomen, 
and hydro-peritoneum. 'I1he circumstances nnclcr which it occurs are 
eimilar Lo those which allow of general dropsy- viz. : obstruction to t he 
capillary or lymphatic ciTculalion of the peritoneum, a diminishecl amount 
of albumen in the blood, and inflammations of t\10 peritoneum. Those 
hydrremic conditions which accompany exhausting chronic diseases, espe
cially diseases of the kidneys, will induce it. Ono or SB\'eral of these con
di tions may be present in the same case. 

Morbid Anatomy.-The amount of fluid present in ascites may rnry from 
a few ounces to fonr or fiv e ga1lons. In consistency it may be ,-iscid or 
watery. It is usually of a light straw color, having a faint greenish op:il
c~ccnt ti_nt. It may be opaque and dark, from admixture of blood. With 
disease of the lymphatics it jg milky and opalescent. Somelimcs it docs not 
differ in appearance from pure water. It is alka1inc in reaction, ancl may 
contain alhumen, blood, fibrin, fibrinogcn, bile-pigments, kreatin, krea.lin
in, lymph Aoccnli, and bile acids. Pu8 cell8 arn present, though they var} 
in number iu different cases. The cndothelia of Lbe pcriLoncum :M'l' 

turbid, thick, and in various stages of fatty degeneration. 'rhe sub-serous 
ti~uC' is thickened, and the whole membrane has the look and feel o[ being 
water-logged . The blood changes tlrnt ca.use it consist chiefly in a diminu
tion or albumen and an increase of water. Compression, dislocation, and 
diminished function of the abdominal viscera are the results of the 11scitic 
accumulation. 

Etiology.-Ascitcs may be a late symptom of general dropsy. In most 
other instances it results from damming back of the blood in the portal 
tributaries, from pressure on tbe portal vein-either from hepatic and 
abdominal tumors, or from a diseased coudilion of the liver substa11ce
as in cirrl10sis, waxy degeneration, abscess, hepatic atrophy, portal throm
bosis, enlarged lymphatics in tho transverse fissllre. and the constrictions 
due to perihepatitis. These all mechanically impede the blood current in 
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the portal vessels. Di :-;eni':cS o( the hC'art or lungs whif'h intC'rfcre lrith the 

normal flow or the blood from lhe cane will induce it in conrwction with 

general dropsy ;-under this bead are included tricnspid obstmction un1l 

insnfliciency, chronic bronchitis and emphysema, fibrous phthioil-1, anJ l'Pr· 

tain forms of rne<liastinal tumors. Anremia, hydrremia, chlorosh~, rnalurial 

ettehcxia, purpnra, chronic arscnical poisoning, scun'y and chronic Bright's 

discasC', producing hydn:emia and old age or grrat exhaustion without 

strnclural disease-lead to what is often called asthenic ascites or carl1edir 

dropsy. Peritoneal dropsy not infrequently accompaniC's extcnl'i,·c degen

eration oi the peritoneum, sucl1 as tubercle and carcinoma. J'inally, ast·ites 

may occur from unknown causes-Cro m taking cold, a'f'Ler supprci.;l'lion or the 

mensc);, artcr l he sudJcn cfo;appcarancc or acute and chronic e:utant·ou~ 

eruptions and ulcers, arnl pcrhnps from atmospheric cnu:-cs. 1 ll ba:i h<.'f•n 

suggested that malignant clisea . .;c of t he ornrirsnn<l oth('r ll{'Jvic organ:.:, auJ 

or the mesentcric a nd retro-peritoneal glands, ob~t111ds the capillari('.~ :mJ 

the 1) mphatic orifices, increasing the !uactional acti\'ily of lbe cudothelia., 

and thus induces ascitcs.' 
Symptoms.-'l'he first s ign o[ ascitcs is a gntdu~tl iacrcasc in lhe size of 

the abdomen. The enlargement in simple ascitcs takes place withonl pain. 

tcndcmcss, or local subjectirn spnptoms. There is a rcclmg of fulm'.~~. 

and the paticnl is rendered uncomfortable by prC'ssure of the fluid. r.I'hr 

respiratory movements are inLrrfercd with, and dyspncea soon result~. 

'J'he functions of the stomach may be disturbed, and there may lie vomit· 

i ng, anorexia, and perhaps b::ematemcsis. Fla.tnlencc and diarrhcen art 

freqnenlly present, but when the accumulation of fluid is large it produce,; 

<>olicky paiui:;, and o(ten obstinate constipation. All these symptoms ar 

rclicrnd as soon as the fluid is removed . Gradually the dyi;;pnroa increaqii\ 

the patient walks with difficn!Ly, with the legs spread widely apart; tl11 

urinary Eccrction is diminished from the pressure on the kidneys and renal 

vesseli:;. 'l'ho recumbent posture grcally aggravates the dyspncea. Th£ 

skin ancl mucous membranes become dry; the li\'OI' and pelvic vi~cera arE 

displaced; the heart and lungs arc pushed upward, ancl the skin on~r tltt 

abdomen becomes tense and shining. The umbilicus is bulged out in tht 

form oC n globular tumor. 'rhc superficial Ycins arc enlarged antl tortuou~ 

If the inguinal canal is open, flnicl may pass into the scrotu m ; and CI 

cesl':i\'c ascitcs, by pressure on th(' ''etrn cava, cansrs ccdema of tho feet nnil 

legs. In hepatic disea . .;i;cs the fluid is chiefly confined lo the abdomen, bu1 

in cardiac and pulmonary dropsies the fh11d accumulates first about the fed 

aud cxtcrn].s upward, and the abdominal dropsy is then a part of a gcnl'rJ1 

auasarca. In hepatic dropsies the extremities emaciate while the aL<lumen 

enlarges; the skin has n muddy jaundiced hue, and the patient become.£ 

exhausted and apathetic. Jaundice, nrremia, delirium, convulsions, coma, 

and chol remia are prominent symptom~ as death app1·oachc~. 

Physical Signs.-'.l'he 11bysical examination of the abdomen is most im· 

portant in the diagnosis of asciles. 
Inspection. -The abdomen, if distended with fluid, presents the appear• 

1wa.,."ller,Gcn.Path.,pp.234-5. 20ppolzer. 



.!lnce of a globular or dome.\ikc lumor, the false ribs arc elevated and 
pressed out, and the superficial TCins arc visible and prominent. The cir
cumferential measurement of the abUomen will often be three limes as 
great as normal. If the effusion is moderate, the shape of the abdomen 
changes wilh a change of the position of the patient : it broadens when he 
lies on his back, and when he stands the enlargement will be con5ncd lo 
the lower portion. rrhe fluid always gravitates to tbe most dc1)endent 
portion. 

Paljiation.-Fluctuation is obtained when the level of Lhe fluid is above 
the peh'ic brim. To obtain the wave most distinctly place the patient on 
bis back, place tbe flat of the hand on one side of the broadened abdomen, 
and with the other hand giYe one smart tap at a !Jojnt opposite; t;be im
pulse of the blow will be felt by the palm of the band. 

Percussion.-Thcre will be flatness below the Jcvel of the fluid, ftnd 
tympanitic resonance above. 'l'bc line of du1ness cha.11gcs with the 
change of position, and accnrate1y measures lhc amount of fluid. -when 
only a srnn.ll ttmount of fluid is pi·csent the physica1 signs of its presence arc 
commonly obtained by placing the patient in tho "kner-elbow ., position. 

Differential Diagnosis.-Ascites may be mistaken for ovarian dropsy, tlis
lended bladder, pregnancy, l1ydatid cy:-ts ~(the liver, and enlargement of 
t!te splee1i. It is important in making a differential diagnosis between 
nscitcs and ovarian dropsy to perfect history of the case. The ab-
dominal enlargement in ascites uniform, in ovarian dropsy it is irregu-
lar. Ascites, however s1ight, begins at the most dependent portion of the 
abdomen, while ovarian dropsy begins in one of lhc iliac fossm and grarlu
ully extends upwards toward the umbilicu:-. With e\·cry change of posi
tion, in ascites, the line of dnlncss chnnges; a large O\~trian cyst is to be 
recognized by its fixed position and non-graYilation of its fluid. Tn ascitcs 
there is flnctuation on palpation ; in ovarian dropsy, fluctuation is absent 
or localized. The abdomen is usna11y Lympauitic aboYC the }eye] of the 
fluid ancl Hat below in asciles, while in onrian tumor there is often a tym
panitic pcrcnssion sonnd at the most dependent portion of the abdomim1l 
cavity. In ovarian dropsy the outline of Lim cyst is generally appreciable, 
e~cept in very large tumors where the peculiar form or lhe cyst may be 
lost, bnt a l'Ccta1 or vaginal CX"ploralion will geucrally at once remo,'c all 
<loubts. Jn ascites there "·ill generally he a history of liver, heart, or 
kidn!'y djsease, and the uterine organs :mcl functions will be nol'mal. On 
tapping the ahdorncn a serous flui<l will be wiLhdra wn in ascites; in ovarian 
tumors, it may be dark, highly albuminous, and contain Drysclale's corpu :_.; . 
cle::i, supposed to be characteristic. 

A (listended and sacwlate!l bladder may be mistn.kcn for dropsy, bul lhe 
introduction of the catheter will decide the question. 

Preg11ancy will afford bnllottcmcnt, placenta.I brnit, tho sounds of the 
footal heart, nnd will be accompanied by dis~inct mammary changes. ~rhc 
uterine tnmor can be distinctl.v mapped out, anU a vagina.I examination 
combined with cxtcrna1 palpation will mrely fail to make a differential 
diagaosis between it and ascites 
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An liydatid cyst of llie liver produces flatn ess undev ialing in nren, which 
gradually extends from aboYe downwards, anll seldom reaches the pt.•lric 
brim. Ilyrlaiids produce hydatid Ircmitns on percussion, which is charac
teristic. Again, on withdrawal of the fluid, a rniscroscopica1 cxaminnlion 
will often discover the hookl ets of the cch inococci. 

Enlargeme11t of the spleen is unsymmetrical ; the tumor is fi xed, there i~ 
no iympanites, no fiuctuat.ion, and the bountlarics or the enlrtrged organ 
can be mn.pped out on palpation and percussion. Usually the notch at the 
anterior border or the spleen is so di stinct that it at once indicates the 
gland. 

Prognosis.-The prognosis <l epend s npon the condi tions under which the 
ascitcs occurs; if it is dependent upon organic disease o[ i he liver, heart, 
or kidney, the prognosis is unfavorable, but when it is not dependent upon 
structu ral Yisceral lesions, e.g., idiop<tthic and anremic ascit..es, tho vrog
nosis is good. The ascitic accumu1ation may take place rnpidly, or wC'ek:i 

~~c';:1~:t~~~;~~~,:1 ~r~1~~~~i1~e ~~:i:~:v~~Y a0~o;:~es~~c~~11~~~~~1 !~ d~!c;~~~d.as,~~;: t 
cause remains, the fluid will accumu1atc. Ascites may terminate in rc-1 
covery by tbe spontaneous or mechanical removal of the fluid, or by the 
removal of its ca use, or it may terminnte in death irom complications, ll3 

peri tonitis, albuminuria or heart-failure, or frCJm pure slow aslhenia. 
Treatment.-The first ancl most important thing in the treatment of 

ascites is to discover the cause, ancl either to remove 01· palliate it. In 
most cases the treatment merges into the treatment , of ihe <liscase1l concli-1 
tions which produce it. In an cases the di et shonld be highly nutritious 
and concentrated ; as little fluid as possible should be taken. The contin· 

;~~~)~1 s~v:~::~1~vc\W~ d!)l~I~~!!~ts a~~dhy::~:~1og~~v~~-th~~:l\:sr u~~::~y :~~:~ciia~~~ ( 
ascitic accumulation. Elaterium is the most effi cient clraslie cathartic, 
the potash saHs, nitre, squills and juniper n.rc the most efficient diuretics. 
J aborand i has recently been much empl oyed for the remoyal of dropsical 
accumulations. In most cases these accumula.iions can be rapidly rcmoreJ 
by this drug, but my own experience leads me io the conclusion that it 
l1astcns rather than retards the fatal issue. Hot-air baths shou1d never be 
employed ior the removal of asc ilic accumulations. 

Pamcentesis abdom1nis will ha\'C to be resorted to sooner or later in thest> 
cases, but the rule is to postpone it as long as possible. I am, h owcn~r, 
in favor of tapping before t.he accu mul ated fluid has caused prc:•sure 1 

upon the viscera.. I am conYiucecl that whenever nuid accumulation tak1'3 I 
place in the peritoneal crtYity, tapping should lJc promptly resorted to, 
unless the cause can be removed by mild cathartics or non·slimulating 
dimetics; and the number of recoveries and the prolongations of life 
which linve followed this course in my experience cause me uneqnivocall.1" 
io recommend it in preference to the prolonged use of those remedial 
mea~ures which increase the discharges from the skin, kidneys and Uowels. 
In a large number of cases, improvement o! the patient's general health by 
ionics, of whicli quinine, iron nn<l cod -li ver oil are the best, is followed Ly I 
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snlJ~idencl' of the dropsy, and its return i.s also prevented for a long time 
nfter·its removal by tapping. 

DISEASES OF THE LIVER. 

Diseases of the liver may be classified nnder the following heads: 

l Hyperwmia :-
a. Active or Flux1·on . 
b. Passive or Uongestfon. 

U. Inflammations:-
a. Interstitial llepatitis or 

Cirrlwsis. 
b. Circ1wisc1·ibed Jlepatitis or 

Absces."I. 
c. Diffwsed llepatil'is or A cult 

Yellow Atrophy. 
PeriltepatUis, Local 01· Gen. 

era!. 
Pylep/1/ebitis,Adltesivea11d Sup· 

puratlve. 

Ill. Degenerntions:
Arn.IJloid or LardaceouJ.. 
Fatty. 
Pigmentary. 
Atrophy. 

IV. Xew Growths:-·-
Cancer. 
Gurnmata. 
Hydatids. 
Tubercle. 

V. Jaundice, Hepa.togenous and 
Hematogenous . 

VI. Diseases of tlte Gull Ditcts 
und Gull Bladder. 

VII. Functional Derangements. 

ACTIVE IlYPER.-EllIA OF THE LIVER. 

Active hyperremia of the liver is an abnormal determination of hlood 
to the organ. It may be acute OL' chronic. 

Morbid Anatomy.-A liver that is the seat of active hyperremia is moro 
or less enlarged in all directions. Its color varies from a light to a dark red. 
It has a fiTmer feel than normal, although its consistency is really dimin ... 
ishcd. The organ is heavier and smoother than normal, its surface present. 
ing a peculiar shining appearance. 

On section, its substance shows a uniform red color, blood flows freely 
o,·er its cut surface, from tho arteries and capillaries which are dilated and 
sometimes tortuoui;:. When the hyperremia. is intense, the glandu lar sub
stance of the organ is compressed Dnd there may be evidences of sub-per i. 
toneal effusion. So intense may be the hyperremia that hemorrhagic soften ... 
ing and apoplectic c:dravasation result, and isolated clots or an unbroken 
layer of coagulate<l blood may be found under its serous covering. 

In cltronic !1yper(Pmia the liver is often' found in a state of partial fatty 
degeneration, somewlrnt softened, and of a light red or ye1low color. In 
mrc instances, chronic hyperremia may lead to indnratiou and incipient 
cinhosis. In the severer types abscesses may be found, and the infiltration 
or a substance resembling albumen has in some cases ailvnnced so far as to 
gfre di::stinct colloid degeneration. In syphilitic new-born children, active 
hepatic hyperremia. is sometimes found associated with a peculiar plastic 
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exudation. It is important to remember that the normal hcpaiic hyper
remia temporarily developed after hearty meals or lhe !rec use or slimubnU! 
may be mistaken for active hyperremia. Hoth acute an<l chronic h)'Jx.·r
remia of the liver may be associated with catarrh of the bile <lllcts. 

Etiology.-There is a normal functional hypcrremia or the lirnr induced 
by an unusually large meal, or one rcry ri~h in hydrocarbons, or IJy the 
free use of wines: this hyperremia is due to mcrcascd blood pressure in the 
vena portre; it becomes abnornrnl in those who daily indulge in eating lo 
excess, especia1ly if they lead sedentary lives. lI the livcr-Lissuc, which 
supports the walls of the capillary vessels, becomes relaxed, there will be an 
abnormal affiux of blood to the organ. This is the case in traumatic 
hyperremia, where a blow over the viscus causes a localized Duxion. Any 
inflammation or growth causing softening of the parenchyma. will induce it. 
'l'he act ion of drugs, spices and alcohol is best explained on this basis. In
tense hepatic hyperremht may be caus2d by miasmatic influences, malaria, 
and other blood-poisons. Under the latter head is included a peculiar 
acLive hyperremia which occurs in the livers of syphilitic children, and in 
secondary syphilis of adults. lligh temperature undoubtedly gires rise to 
active hepatic hypcrremia, especially when it is associated either with acute 
or chronic malarial infection. Vaso-motor disturbances may undoubtedly 
lead to active hepatic hyperremia. It sometimes occurs during and after 
pregnancy from some unknown cause; also before the establishment or the 
menses, and during the menopause. Capi ll ary embolism may cause local· 
ized hepatic hyperremia. 

Symptoms.-Activc hyperremia 0£ Lhe liver is usually attended by a sense 
of weight and constriclion in the right hypochondrium, wilh some tender# 
ness on pressure under the free border of the ribs. In nctive malarial 
hypera~mia, there is also gnstro-intestina1 catarrh, nausea, ''omiiing, <liar· 
rhoo.a, and slight jaundice. Thert: is a bitter taste in the moulh, loss or 
appetite, coated tongue, drowsiness a.nd apathy. Headache is frequent, and 
the patient cornplarns of pain shooting np the right side to the right 
shoulder. This pain is dnc to pressure on the phrenic nerve, and i~ more 
intense after meals aud when lying on the left side. A sense of dizzine~s 
comes on when the patient assumes any other position than on the back or 
right side. It is more or less increased by pressure upward again~t the 
l iver. In se,·ere cases of malarial 11yperrernia, or when it is associatectwith 
extensive blood changes, such as scurvy, the symptoms are often masked by 
those of the condition with which it occurs. 

Physical Signs.-Inspection in severe cases may show bulging of tho 
right hypochonclrium, and loss o~ motion of the lower ribs on therightsi11e. 

On palpation the 1iver is found enlnrge<l and smooth, and its free 
border is felt below the ribs; firm pressure against its under surface cuu.-;cs 
pain. 

Percussion.-The area of hepatic dulness is increased in every direction, 
but moro vertically tlian laterally. . 

Differential Diagnosis.- A severe actiYe hyperremi~ may be mistaken for 
circumscribecl /1Ppali"ti':s wit 1~ absce.-:s. Jn cirrurnscrihed hepatitis there l~ 
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accelerati?n of the pulse, r i_gors followed by a slight. rise or tempera.lure, 
und \ocal1zed pain. Rccurnng ch ills and sweats ind1c;tte lhe formation of 
pus. In abscess the hepatic enla.rgcment is irregular, while in active 
hypcrremiu. it is uni.form. H t~w .cas~ is seen early, :rnd the enlargement is 
~arcfully followed, 111 hypcnem1a 1t \\:ill be seen to lake place rapidly, while 
m ab:;ccss it wi ll be s1ow. The hepatic en largement from acLiYC hypcra:~m if, 
m:ty be disti nguished fro m displacement of the liver clownwards, hy the 
!act that, although its free border ma.y extend far below tlie free border of 
the ribs, the normal area of hepatic dulnc.'ls is not increased. 

Prognosis.-Active hypcrremia generally snbs1dcs as mpidly as it occurs. 
The only danger is that the ca.uses wh ich produce it may be continued, 
nnd lead to some form of llCpa.tic degeneration . 

Treatment-The main indication in the treatment of this condition is to 
remore its cause. When h igh l iving and alcol1olic stimulants cause it, re
strict Lhc diet and stop tho a1cohol. When it occurs lrom prolonged high 
temperature, or from malarial influences, a change of residence is the only 
remelly. An excess of blood in the li ver may be temporarily removed by 
saline or mercurial purges, by taraxacum or podophyl lum; their action wi ll 
be increased by the application of one or two leeclies about the anus. In 
active malarial hyperremia, the mercu rial purges and leeches may be followed 
by full doses of qui nine. Tn rpentine stupes may be applied OYer a rnry 
tender liver. When there is gastro~intei:;ti nal catarrh with diarrhooa, 
ch\01·idc of ammoniu m and ipccacuanh a. will be fou nd or serv ice. In !hose 
who h<t\'e a predisposition to active hepatic hyperremia, the dai ly use of 
mineral waters wi ll be found of service. 

PASSIVE ITYPER£m A OF 1'HE LIVER. 

Passive or mechanical hepatic h3•pcnemia (''congestion of t11e l iver") 
consists in an excess of IJ Jood, chiefly in the portal veins, with a slowed 
current. 

Morbid Anatomy.- A congested lirnr, in its early stage, is larger, heavier 
and darker in color than lhc normal liver, the extent of the increase in size 
corresponding to the degree of the congestion . rrhe capsu le may be 
F.trctched tigh tly over the en larged organ, and present a shining appear
nnec. The consistency of the organ is increased, frequently amounting to 
a stony hiu-dness. 

On serlion, lhe cut surface appears mottled, rarely uniformly red in 
color; lhe small dark spots seen upon its cnt surface arc the enlarged and 
thickened veins in the centre of the l iver 1ohn1rs, and as the ref nm of 
IJ!ood by these veins is impeded. the surrounding cells nn<lcrgo atrophy, 
nnd a granular p igment is deposited a.bout the 'llCn<e cenfrales. Thi s change 
in color is made mom apparent by a deposit of fat globules in the periphery 
or t.hc lolmles, wh ich causes a dirty white ring around the dnrk central 
spot. Occasionally there arc yi'llowish spots a.bout !he central vein due 
e1lher lo a cat.trrh in, or Ob:ltructiou of the bile ducL::;, or to distention 
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of the minu te ramifications of the portal vein. In Urn arlvancerl stage ot 
hepatic congestion, 
the liver is cl1111inish
ed in size and hu~ a 
peculiar lrnnl f('('I, 

On section, it presents 
t h c ch a racleri~lic 
" nutmeg'' appear. 

B ancc, which has been 
called the rod granu. 
lar liver. 'l'hc proc

; A esses which were cs. 
tablished in the ear. 
lier stage of the con
gestion, and the new 
conn ectivc.ti&)UO 
which has been de
veloped in the inler
lobulnr sp;lCcs, dimin
ish th e parenC'hymu 
of I.he org:rn. 1 The 
rootlclo of the contra] 
wi n become dilatM 
and hypertrophietl 
ancl crowd upon the 
li\'C I' cells; thus the 

central spot spreads nearly to the periphery of the loLules. Atrophy or 
the cells grouped around the centr;il vein occurs, and a sort pultaceous 
mass, in which appear new vessels, takes thciL' place. ~rho cells at the 
periphery nre in a state of fatty infil tration, and connective-t issue passing 
inward from the interlobular spaces produces the contracted, stony hard 
liver. In con nection with these changes in the li ve r, lhe mucous mem
brane of the stomach is usually the scat of chronic catarrh, a.ncl the spleen 
is enlarged. 

Etiology.·-Th c causes of hepatic congestion are mainly included under 
the head of impeded venous return. H e1u·t disease is the most frl'
quent cause or such obstruction. 'l'h e damming back or th e blood in the 
hepatic rni ns is the necessary result of triruspid insuflicicncy, and of right 
heart fai lure. When right vcn lr1cul.u hypcrlroph_v f:til5 lo compen,.;ate for 
va.hular lesions in t he left hearl, or whrn disease o! the lungs, ns emphyl'C· 
ma and rhroni c pleurisy, obstrncts the blood cunent in the pulmonary artery 
so that the righ t ventricle is un ttblc to empty itself, engorgement of the 
hepatic veins necessarily fo llows. 'rhc absence or va lves in these vein~, 
and the fnct that they cannot coll apse, fayor this result. In the same 
wny enfeebled heart power, occurring in the cou 1·se of exhausting cli,.:ca~e11, 
causes congestion of the li ,·er. H abitual constipation ~ 

1 Atrophy I,,; chronic 1:011ue~lion with tlila.t.u.tlon of the central 1·~11sels and tbeir n1diclu. 



PASSIVE IlYPER.iEMIA OF TIIE LIVER. 3G3 

motle ot hfe, either sing1y or combined, may produce it. The sudden 
suppression o( long-continued hemorrhages, as menorrhagia, or bleed
ing hemorrhoids, may lead to passive hyperromia of the Ji ver. A lm·ge 
mcdiastinal tumor, such as a thoracic aneurism, may also produce it by 
pressure on the cava. 

Symptoms.-As there is usually some derangement in the circulation of 
the thoracic organs, the early symptoms are very apt to be confounded ·wiLh 
tho5c of cardiac or pulmonary diseasu. But soon slight jaundice follows 
the headache, drowsiness ancl apathy, and it lacks the peculiar greenish 
hue of that which sometimes accompanies the cyauosis of long-standing 
heart disease. Gastric catarrh will usually attend these symptoms, marked 
by loss of appetite, nausea, and vomiti ng. In the "India Lirnr'' there is 
anremia, and ,!;OOU a cn.chexia is developed. The skin is dry and harsh. 
Later, hemorrhoids appear, and after a parOXj'Stn of dyspncea and cyanosis 
the hepa.lic dulncss is markedly increased. In severe cases hremaLemcsis 
may occur. Ir congestion has reached the stage of induration, the gastric 
symptoms bC'come greatly aggravated, and tympanitis, gastric hemonhagc, 
and general dropsy occm'. 'i'hc bowels become constipated, and the freces 
clay-colored. The urine is scanty, h igh-colored, and nsnally presents traces 
of albumen; it is loaded with lithates. 1'hcsc patients finally become irrit
al>le, and arc suhject to fits of palpitation and irregnhtrities o.f the pulse. 

Physical Signs. -Inspection may show slight bulging of the right hypo
chondrium and some restriction in the movements of the lower portion of 
the right thoracic walls. 

Palpation.-In its early stage, the free border of the liver is readily felt 
lielow the m:trgin of t he ribs; it is smooth and tender. Later the orga.u 
is diminished in size, but its free margin can still be felt, and is h ard and 
uneven. 

Pcrrus.r;io11.-At ils commencement the normal J1epatic clnlness is in
creased in eYery direction, and firm percussion elicits pain. In advanced 
cases the area of hepatic dulness is uniformly diminished. It is always 
important to subject the chest to a thorough physical examination to deter~ 
mine the presence or absence of pulmonary or cardiac disease. 

Differential Diagnosis.-Congestion of the liv~· ma.y be so masked by the 
primary disease which produces it, that it will be overlooked, but it will 
rarely be confounded with any other form of hepatic disease. 

Prognosis.-The prognosis depends upon the condition which causes it. 
If conRtipation and a. sedentary li fe c;tusc it, the prognosis is favorable. In 
chronic pleurisy and cm physcma it citn only partially be relieved. When it 
is :mocialed with extreme cardiac disease, rccornry is impossible and re
lief is only temporary. 

Treatment.-Whcn the symptoms which nHcncl congestion or the li ver 
arc urgent, a. mercurial purge or a brisk saline cathartic with the applica
tion of a few leeches about the anus will give relier. II the symptoms aro 
not urgent, a mild laxt~tivc foll owed by a course of mineral waters will 
Uc Lencfieial. If the gastric symptoms are severe leeches may be applied 
over the stomach. 'l'he diet must be as free from carbo-hy<lru.ies as is 
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compattb]e with nutrition. Nitro-ru ul'iatic acid i11lcrually aucl cxleruully 
is recommendc<l by English aud E<1st Indian 1:hysician s. Chlorate of 
ammonium and iodide or potas.:;ium urc often aclrnntagcous, rC'dncing Liu• 
enlarged organs. In some cases of cxtcnsirn cardinc di.sense, mineml 
waters arc not n•ell borne,· and although digitalis will relieve Lht• cong('t!
tion, il is apt lo interfere wilh digest.wn. E11c:1 case is peculiar aui] 
requires its specia l treatment. which at. best is only palliative. 

lN'J'liHSTI'l'IAL ImPA'l'I'l'IS, 

(Ofr·1'1wsis.) 

Interstitial hepatitis is an inflammation or the conneetive-tissL1c of lho 
liver. It has been nriously named sclerosis o[ the li ver, cirrhosis, the 
"gin-drinker's" liver, the " hob-nailed" liver, grnnular, and gouty li ver. 
Cirrhosis of the liver, tho name most common ly used, was firsl applied hy 
LaCnnec. lt means yellow, referring to the color, and not to the consis
tence of the organ . 

Morbid Anatomy.-The nntitomical cha.ages in interstitial h epatitis begin I 
in the con nective-tissue covering t he small er twigs of t he vena portre, anil 

~~a~11~~a~Ir:,~~:~1 ~of i~s 8~;;:e1~~ta;~{~~;· or~:~a~~;~~~~p~~:~~~ ,~;~~~~s~1~~1~:i:~ I 
appearance first in the portal canals. This m:1SS consists of an immcnl*' 
number of sma ll round cells, which soon undergo fihrilizati on n.nd form 
new connective-t issne. rrhc new tissue contracts; this contraction mav 
be limited, or it may inrnlrn the whole organ. In tho latte r case, boti1 
stages-namely, tho stage o[ enlargement due to the hyperplasia, and the I 
slage of diminution in size, tho result of connecti,7 c-tissne contraction- I 
may exist in t he same li,'er at th e same time. The new tissue, contract· 
ing, presses on the portal capi llaries and l iver-cells, and grad ually en· 
crouches on lhe intra-lobular structures, causing a.trophy ancl disappl'11ranre 
or the cells at Lhe periphery of tho lobules, while those at the centre un
dergo falty change, tho result of defective nutri tion. Sometimes the cells 
al the periphery undergofa.Lty change hofore they atrophy. 'rhe bile-ducts 
and hepatic capillaries snfter from compression, and the cells around the 
central vein arc bile-stained. 

ln the first stage of cirrhosis, tho liver is sligM1y enlarged, noticeably m 
the Yf'rlical direction ; it is resistant and hard to t he feel, the l'dgl's are 
rounded and smooth, and lhc cnpsule becomes opaque n.nd thickened. Upon 

~11~~ :~1~s~~~~1f~~0p11~~1~11i~~:1~~ :~11t~!~/~~~,t~;~:c!1~~~~jt~~1~~~~.8' ';,~i~!~ ~:.~t !~~;:'~~1~ I 
liver is uniformly enlarged and h)1)Crremic. In the second stage it is 

1 

smal ler than normal. the left lobe usually being but a caudal-like append· 
age to the right, which is nearly globular in shape. 'I11ic whole organ I 
pre~ents a hob-nailed appearance, and is hard, rough, lenthery and granu
lar. The serous covering assumesn, dull gray color, and fibrous bands hind 
the organ to the adjacent pnrts, especially to the diaphragm. In s,)1Jh1litic 
cirrhosis these clmnges are in patches, which are large and well defined. 



On section the li,·er-lissue, during the fir:-;t stage, is extremely hyiicr
a•mic. The new cell growth around the branches of the portal vein a.ncl bc
l•cen lite lobules has a pulpy, fleshy look. In the second stage, the liver 
gives a. cartilaginous (eel to 
the knife, and the capsule 
is U1ickcned and resislaut. 
The cut surface presents a 
yellow, mottled appearance, 
the mottling being due to E 
three changes: first, the 
non-vascular fib r i u o us 
bands, which cire of a slale 
color; second, the obstruc. F 
lion of Lhc bile duels inter
fering wilh the oulflow of 
bile, and lite cen Lrcs of the 
atrophied cells becoming 
pigmented ; third, the cells 
at the peri phcry of lite lobes 
~~~~~~ A 
degeneration. '11hc new
formccl conncctive-tissLrnis 
filled with an abundance of 
round cells, formerly called 
nuclei; they are now known 
as 1.'•mphatic corpuscles, and 
are vrobably emigrated lcu
cocytcs. The s ma 11 c r &ction of liver ·· --··· ""'·';c;c; .• ;;:. 

branches of l he porta1 vein 
arc shrunken and twisted, 
and in extreme cases new 
capillaries :Jre dcvc1oped, 
which communicate with both hcpa.tic and porta! vessels. Again, a whole 
lobule may have disappeared and its place be occupicll by connective-tissue. 
'l'he bile-duels have their commencing roollets destroyed :.111d their mucous 
membrane Lnmcficd. In cases of long-standing cinhosis, the gall-bladder 
1rill be found bound to the adjacent parts by adhesions, and its walls arc 
thick and tough ; while tbe spleen is enlal'gcd, softened nnd congested. 
'l'hc gross appearance of the lirer in cirrhosis may vary in cliITcrentcascs, 
but the anatomical lesions arc the same in n.ll. 

rrherc is a form of this disease which has been called !ty1m·tropltic 
cirrltosis, because tbc li\'er is markedly increased in size, sometimes reach
fog six or seven pounds in weight ; . bnt the fibroid change, tho yellow 
'~'iniug, the alrophy of liver-cells, nncl the fatty change at the periphery of 
the lob11le, are the same as in the ordinary variety, tbe only difference being 
a marked increase in tbe size of the liver. 

As a result of the compression and obliteration of the branohes of the 
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jlOrtal and hepatic ,·cin from the new conncct.iYc-fo:~me in the n<lrnnr 
stage of cirrhosis, a chronic ycnous conge:slion occurs in tho!-IC li.--CL'r 
which empty their IJlood inlo t.hc portal vein. The spleen, stomach au 

intestines co11scqurnll} be 
come the scat of chronic n· 
nous congest.ion. The 
of this is, that with 

vessels of the pcriloncum iulo 
the peritoneal cav ily, causing 
ascites. 

Etiology.-The chil'f muse 
of c irrhosis is the intempl•ratc 
use o[ alcohol. Alcohol i!i 
most rapidly ah::::orlJcd wh('U 
tho stomach i1' em pty. When 
it is taken in a conccnlral('d 
form without food it act~ n~ 

/~t:''.,fi';':;~i!:.~:"~~::;;~:;:~z~;::~:::;~·:.~::r·~~,,:;~~~'.i'.'.~. 11. ~i ~~:~~~~i~~·.i ta~1i :1~i~1ii~;~~!1i~~~ 
is long continued interstitial 
hepatitis is lhcresu lt. 'l'ho:;e 
who lake alcohol before hrl'ak

fast. as well as through the dn.y are almost ccrlai n to develop cirrho~is or 
the liver. rl111 osc who parLn,ke freely and daily of highly seasoned foocl, 
even thoug-h they mn.y not use alcohol, are also liable to develop this 
disease, especially i[ they reside in hot climates. Syphilis, gout anrl rheu
matism cause iL Gout, cspccilllly starting from fau lty 1i \'Cr clig-estion, is 
liable to develop cirrhosi~. )folarial hypcr:mnia, i[ long continued, may 
lead to it. Extension o[ inflammation from the capsule of Gfoson may 
develop cirrhosis. It may also occur without any assignable cause. 

Syrnptoms.-'l'he early symptoms o~ interstitial hepatitis are those of 
hepatic congestion. Following the dull pain and tenderness in the hcpatio 
region, the dyspnroa, apathy, headache, nansca and furred tongnc, thcro 
is Joss of appetite, e8pccial\y for meals. rrhe individual has a cle:-;irc fo r 
food, Lut ;1fter a few mouthfuls the sense of hunger gives place to l oathin~; 
this occurs most fre<1nently at breakfast. Diarrhcea alternates with con
stipation, and distressing attacks of retching, especially on waking in the 
morn ing, arc followed by intestinal pain ancl flatulence. As the dyspeptic 
symptoms increase, slight jaundice appears, Lut it is never verJ mark<'d, 
for although the bile secretion is diminished, t.berc is no obstruction to its 
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pa!lsagc into the intestine. llemorrboids are early signs of obstrucled 
portal circulation and are a very consta~t nccompa.niment of cirrh osis, and, 
with the gastric symptoms, a.re the earliest ind ications or obstruction to the 
portal circnlalion. H cirrhosis has been induced by the excessive use of 
nlcohol, a craving !or alcohol persists. Attacks of vertigo and occasional 
slight elevatious of temperature with emaciation and cachexia. mark the 
end o( its first stage. The dingy hue of the surface, which was early 
prc.::;cut, disappears, ancl the skin gradually assumes an earthy pallor, rnrelJ 
tinged with yellow. The increase in the hepatic symptoms and t he severe 
pain and tenderness orer the hepatic region, wbich arc sometimes prese11t, 
nrc due lo inlercurrent attacks of pcrihcpatilis. 

Al the commencement of the 8eco11d slage gastritis is established as a 
reiiult of the mechanical obstmction lo the capillary circulation of the 
mucous membrane of the stomach, and is marked by acidity, nausea, ancl 
often by vomiting after t:1king food, in consequence of which emaciation, 
weakness, and depression of spirits occur; Yenous stigmata may now appear 
on the checks. The obstruction of t110 vessels of the gastric mucous mem
brane is often so great that hremalcmcsi~ occurs, and although Uic patient 
may experience lempon.1ry relief td'ler lhe first bleeding, the hemorrhage 
will recur, and may be t he direct cause of death. Intestinal hemorrhage 
occasionally occu rs from the same cause. If there is persistent cliarrh cea 
during this stage, it indicates that there is gastro-in tcstinal catarrh. Tym
panitcs, as well as intestinal catarrh, usually precedes the occurrence of 
a~cites, which is slow and insidious in its adYCnt, and so masked by tho 
preceding tympanitic distcnt10n that it is often difficult to determine Lhe 
exact time of its occnrrence. It will usually be noticed that, before t ho 
appearance of the ascites, the abdominal veins, especially of the right side, 
are distended, sometimes cnormouslv. 

J\scilcs is sometimes absent in M adrnnccd stages of ci rrh osis. When 
this happens, any or all of the following conditions may exist to ac
count for its absence : first, during the conlraction of the now connectivc
tissue, the branches o( the vcna portro sometimes remain patent. Second, 
the hcmorrhoicbl branches of t he inferior mesentcric may inosculate with 
the internal iliac. Tltfrd, the veins of the colon and duodenum may 
anastomosc with the left renal vein Fourllt, the phrenic vei n may com
municate wilh some o[ the more superficial bnrnches of the vena port.re. 
Fifth, new rcssels ma.v Le formed in the adhesions which bind lhe liver to 
the adjacent parls, ; nd t lins relieve the obstructed porlal circulation. 
Si;.:llt, the portal and hepatic vessels may anastomose sufficienll,v within 
the liver to relieve lhc portal obstruction. Seventh, branches or t he vcna 
JlOrtre, which arc distribulcd on lhe under surface of the diaphragm, and 
on the inner surface of the abdominal parioLes, may anastomose with the 
iuternal mammary and epigastric veins, and Urns assist in returning U1e 
blood to the right auricle. When the internal mamnrnry in its turn be
comes engorged, there is a dark bluish mass surrounding the umbilicus, 
due lo distention of the cutaneous veins, and ca11cd the "ca.put 11Iedusw " 
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When ascilcs is once clcrr1opNl it progressively increases. By ib; pn•:-o.~urr 

cly::;pncca. and often pulmonary ccdemu are Ucvelopc<l, uud lhc gal'lri<: clr·
rangemenls are so increased that rapid emaciation quickly follows iL 
accumulation. CEdcma, beginning in the feet, gradmllly extends upward. 

Fluid dn1wn from the al>dominal cavity is o[ a pale amber color, hi~hly 

all>uminous, and of a specific gravity vary ing from 1.010 to 1.020; iL il'i not 

turbid, and contains no inflammatory products. Slight jaundice mny up. 
pear with the ascitet:, l>ul if excessive is duo lo pressure on llie duc:t~, eitla· 
from connective-tissue induralions or from enlarged lymphalics in the tran~ 

verse fissure, which olJstrncL the oulflow from the bile dud!'. 'l'he mind i 
usually clrar !o the last, bul sometimes the patient will p:1ss into a i-tal 

o[ complcle stupor, which is preceded by delirium and actirn cerebral 

symptoms. At first, it seem1; plausible lo ascribe lhe cerebral symplom 
to cholremia, but I }rn.vc fou nd the jaundice in invcrse jll'Opol'lion lo th 
cerebral 1;ymptoms. ChohPmia may occur in cirrhosis, and Lhen, of COUN' 

exhibits its peculiar train of symptoms; bu L l l hink the more rcasonnbl 

''icw is the one that ascribes the delirium, coma, and other cerebral sym1 
toms which come on lalc in this disease, to alcohol. 'rhe stools in cirrho.-;i 
arc characLeristic. They are cla.y-colorcc.l in t he centre ; tmrronnding l111 
there is a dull pinkish ring, and around this a slaty gray ring tinged wit 
mucus. The urine is scanty and very dark colored; in one-third or tl1 

cases it contains albumen. Bile pigment is present in the urine whc1 

jaundice exists. The urine is rich in lll'atcs, and a pinkish sc<liment o 
li thates is very common. 

Physical Signs. -Jnspection, in the early stage of c irrhosis, may show 
slight loss of motion over the ]ower portion of the right side. In a few in~ 
stances the faint outline of the lffer margin i:S seen below the free border o 
the ribs. 

Paljmtion.-'l'he surface of the liver is smooth, or finely granular; th 
edges arc round; onfinn pt·essurc there is a marked tenderness, and mo 
or less resistance. 

Perc1ls.sion.-Thc area of hepatic duh1ess is somewhat increased in th 
early stnge (especially over the right Jobe) in a. vertical direction, and so, 
too, is the area. of splenic dulness. 

Inspecl1011, rn lhc advanced slage, shows enlargement of the superficial 
veins o[ the abdomen, ch iefly on the right side, and the raput Jferlusw i 
ofleu Yisible. There is usually more or less ascites, and the face and sur 

face of the body a.re clay-colored, often tinged with .Yellow. 
Palprtlion is best performrcl when the patient is lj·ing on the left side 

and 1f Urn surface of the liver can be felt, 1t will I.Jc uneven and hob-nailed 
with sharp, flrm edges. 

Percussion gives a tl1minished area or hepatic dulness, and the left lo 
o! the liver may be so small that the line of hepatic dulness wil1 not extcn 

to the left of the median line. Persistent tympanitic percussion is pre~en 
above the line of the fluid, and flatness below. The spleen is markedly c 
la.rged, and the splenic dulness extends below the free border of the rib~. 



Differential Diagnosis. -The early stage of cirrhosis ma.y be mistaken for 
fatty or wrrx,11 degeneration of tbe liver. In fatty liver, t.hc enlargement 
begins wilhont locaJizcd p11in, and there is no sense of constriction or dys
pepsia, so constantly present in the early stage of cirrhosis. In fatty 
Ji\'er, the skin is of a light yellow color, is greasy, and has a velvety 
feel; in cirrhosis, it is of a dingy hue, wrinkled, and rough. There is a 
history of high living, and of a sedentary life, or of some phthisical com
plication with fatty liver; while in cirrhosis, a history of excessive spir it
drinking, gout, rheumatism or syphili s is elicited. The liver is doughy and 
painless in fatty degeneration, while it is bard, resistant and ten<ler in cir
rhosis. 'rhe tendency in fatty liver is to obesity, while emaciation is rarely 
absent in cirrhosis. Ascites is never an attendant of fatty liver. 

Waxy lii:er is <lCCompanied by a history of syph ilis, prolonged suppura
tion, or disease of bones; the face is pale and puffy, the urine is increased 
in quantity and of low specific gravity. Pressure O\Ter the liver gives no pain, 
and the surface of the organ is smooth, an<l its free edges sharp and well 
defined. These symptoms readily distinguish it from cirrhosis. 

The advanced stage of cirrhosis may be confounded with clironic peri
tonitis, of a tubercular or cancerous origin, with gastric ulcer, with rullie
sivc )Jyle]Jltlebitis, chronic or ln·own atrophy of the liver, multi/ocular lty
datids, gurnmata and cancer. 

Gastric symptoms are prominent in cirrhosis, and absent in peritonit is. 
The nscitic fluid of cirrhosis j g albuminous, while in chronic peritonitis it 
contains inflammatory pro<lncts. The countenance has a clay-colored or 
jaundiced hue in cirrhosis ; in peritonitis, it is pale and anxious. The liver 
is climinishml and t he spleen increased in size in cirrhosis. 'J1 be abdo
men is excessively tender in chronic peritonitis, and the fluid accumulates 
more rapidly than in cirrhosis. 

A history of dri nking, dyspepsia, hrematemesis and emaciation may sug
gest ulcer of the stomach; but if it is remembered that tympanitis, asci
te<s, hemorrhoids, clay-colored freccs, dark, scanty urine, a small and hob
nailed liver, and an enlarged spleen arc present in ci rrhosis, and absent in 
ulcer of the stomnch, the differential diagnosis is readily made. 

In cancer of the liver, the nodules arc very much larger than in cirrho
sis. Ascites and enlarged spleen, if present in cancer, occur late, when the 
large size of the liver lea.ms no doubt in the diagnosis. The liver is execs· 
sin•ly painful and tender on pressu re, nnd there are marked exacerbations 
of the pain. A cancerous cachcxia, with an almost chlorotic hue, cxist.'3 in 
cancer. These, with the history of the case, and perlrnps the presence of 
cancer in other organs, arc sufficient for its diagnosis. 

Hepatic phlebitis may g ive symptoms identical with those of ci rrhosis. 
The most important diagnostic point is, Hutt in hepatic phlebitis the as
citic fluid accumulales very rapidly, and after paracentesis returns more 
quickly than in c irrhosis. Jaundice occurs early and rapidly deepens, and 
the stools are dark-brown and semi-fluid in phlebitis. The points of dif
ferential diagnosis between the other diseases which have been named and 
cirrho~T' will be considered under the head of those diseases. 
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Prognosis.-The prognosiR will be determined hy the stage of th(' <'irrhon .... 
In its early stage its progres8 may be arrested, but when the w1gc of ('fJT\lrat· 

tion is reached, the disease is progressi,'e, and the prognosis is cxc('edingly 
unfavorable. A fatal result occurs in all cases. Us course is a chronic one, 
1ind though death has occurred in three months from lhc time the lin~r be
gan lo be diminished in size, I have usually !om11.1 a year and a h_nlr to he 
its average duration. Complicating diseases mftuence lhe prognosis. Hem
orrhage from the in lestine and from lh~ hemonhoidal vein~ may~(' so grcilt 
as to exhaust the patient, and render him loo feeble lo resist the inroad~ o[ 
the disease. This class o[ patients are especially liable lo tlevclop the m
rhotic form of Bright's disease. Delirium tremens, pleurisy, and pneumo
nia sometimes complicate 1L. Death may result from exhaustion due lo 
faulty nutrition, from ti.to large fluid accumu lation, from reJlCalcd and pro
fuse bemorrhages, and from wasting diarrhccit. Inlercurrent pulmonary or 
cardiac disease, peritonitis, or delirium trerncns may be the direct cause or 
death. Those cirrhotic patients lire the longest who have large clroptiical 
accumulations, the dropsy disappearing and recurring. 

Treatment-Cirrhosis, in its e:uly stages, should be treated in the &1.mc 
way as active hepatic hyperremia. In alcohol drinkers, all spirituous 
liquors must be abstained from, and the patients must be placed on a nutri· 
tious, though restricted diet, from which :ill irritating ingesla. arc excluded, 
and alkaline waters should be freely taken. H the hepatic congestion is 
intense, leeches to the anus, mercurial purges, and nitro-muriatic acid will 
be found of temporary service. The importance o[ a. restricted diet, and 
the free use of saline waters in this stage o( tho disease cannot be O\"N· 

estimated. Cod-liver oil is indicated in this stage. After tho stage of 
contraction is reached, the treatment can only be pa11iative. The mo~t 
important thing to be accomplished now, is to improve nutrition, and to 
relieve urgent and troublesome symptoms. Mineral ucids combined with 
vegetable tonics, such as dilute n itric acicl and calu mbo ass ist stomach 
digestion; creosote and sulphite of sodium are o[ service wl1en acid rermcn
tation is a distressing symptom. Mineral waters should be discontinued 
during this stage. If constipation exists, the bowels ma.y be regulatcd with 
rhubarb combined wilh small closes of ipecacuanlrn . Cod-liver oil ~hould 
be constantly taken by this class of patirnts. Care must be takrn not to 
suddenly check diarrhroa, or hemorrhages, but if they become exhausting 
opium may be cautiously given. 

Asc1Les and general dropsy are the most troublesome symptoms in 
this stage of cirrhosis. When it becomes imperative to remove the 
dropsy, it may be attempted through the skin, kidneys anil intes
tines, or it may be removed by tapping. If the patient- is too feeble 
to employ drastic pur_gcs ::md hyclragogue cathartics, diuretics and di
aphoretics may be resorted lo. The condition of the intestinal tract, as 
well as the strength of lhc patient, will determine whcthcr elatcrium, or 
any o( the other drastic cathartics can be employed. It must be remem· 
bored tha.t they may excite acute gastric and intestilrnl catarrh. Diuretics 
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(as sqnills anrl digitalis) are more efficient in this lhan in any other Corm 
of dropsy. If the kidneys and renal vessels are compressed by the fluid, diu
retics will huve little effect. Its removal must not be delayed too long, for 
the strength of the patient may be eo diminished that aflCI" ll10 removal of 
a large quantity of Auid, fatal collapse may occur. When, however, reme
dial measures fail ancl clyspna•a becomes troublesome, paracentcsis abdo
minis iibould always be resorted to. rrhe mcchauicnl removal of tbc Jluid 
may be effected either by the nspirator or trochar. After its removal, the 
hob-nailed surface of the liver may cause peritonitis by the constant irrita
tion produced by the respiratory movements. There are few cases where 
tapping has beeu frequently performed, in which afler death a moderate 
amount of chronic peritonitis is not found. The ascitcs will return sooner 
or later after paracentesis; but when tapping is only required at sufficiently 
long iutervals for the patient to rC'cupcratc between the tappings, and the 
amount of fluid gradually diminishes or becomes statiouary, the case will 
continue for years. 

HYPEH1'1WPl llC C1H.RH08 LS OF 'l'Jll~ UVEH. 

Hepatic ci rrhosis with hypertrophy of the organ appears in two forms. 
One is known as simple or biliary chrbosis; the other as fatty bypertrophic 
cirrhosis. 

Morbid Anatomy.-In biliary cirrhosis the bile ducts and racliclcs become 
distended, and pigment is deposited in the hepatic cells and conncctire
tissue. Degenerative changes affect the parenchymatous elements coin
cidently with an abundant cler-elopment of con nective-tissue. The liYer 
thus becomes enlarged, hard, and deeply pigmented brown or black. As 
the degenerative changes cause in many parts complete destruction of the 
liver cells, the increase of size in the organ depends 1nrgcly upon the new 
connective-tissue. Although the organ becomes harder, the fibrous forma
tions do not contract as firmly as in simple cirrhosis, and the org:m thus 
retains its smooth surface. 

In fatty hypertropbi c cirrhosis, called by the French "/1,ypertrophic 
cirrltosis witl1, icterus," the fibrous formations nre e(fua1ly abundant, but 
show eren a less tendency to extreme degrees of contraction, while the cle
gencra.tirncbanges within the parenchyma are distinctly fatty. 'rbcse fatty 
products are not absorbed, and tend to st ill further increase the size of the 
organ. Such a liver differs from a simple fatty liver in the presence of 
abundant new connective-tissue between and within the lobules. The 
new growth originates in the portal spaces, and the portal vessels and bile 
ducts become su rrounded by compact fibrous tissue .from which bands 
radiate along the central and sublobular veins, in sue;h amounts at times as 
to cause their entire obliteration. The biliary passages arc affected secon
darily and in less degree, the Yascular apparatus bciDg the parls particularly 
mvolvecl. This forms one of the prominent pathological points of diffrr· 
ence from biliary cirrhosis. 
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The hyperlrophy, wh ich is often cxtemive, artrcti. particn l:irlv th£1 
edges of the organ, so that it is like a cube. Sabourin dwells p:;rtie:n
larly upon this. There arc no gran ulations upon the sul'facc, and (l]ia
son·s capsule, sometimes thickened from perihcpatitis, is smool b and :-o 
t ransparent Lliat through it can be 11ccn opaline-looking new connC'ctirc
tissne enclosing yellow fatty p<ircnchyma. Upon section the hepatic 
parcnchyma. seems made up of fa.Lty nodules, usunJly circular, small<.·r 
or larger than Urn normal hepatic lobules, and almost completely bllr

ronndccl by new tissue. 
The latter has sometimes induced absorption of the proper glandular 

clements. With a low power under the microscope there is an appl'arance 
like subcuta.ncons ih.1iposo tissue, with cirrhotic bands enclosing collections 
of fat cells. These g roups of fat ce11s, which arc often simply large oi l 
globules, represent the hepatic lolmles. Th e grannlo-fat ty degeucrntion 
peculiar to typhoid jaundice is absenl. The kidneys are t1 1:iually the scat of 
simple or si milar sclerotic clutnges. The spleen is enhu-ged, often more 
than in simple ci rrh osis. 

Etiology.- Biliary sclerosis is probably dependent in almost every inslance 
upon some form of obstruction in the larger hepatic duels, from ga ll stone, 
cicatricial contractions, pressure from tumors, etc. Th e causes of fatty 
JJ yperlrophic ci rrh osis arc obscure. It occurs in alcohoJic subjects, but is 
b.r no means conflned to them. It seems possible that it may follow biliary 
ci rrhosis, or eYen start as a simple cirrhosis. 

Symptoms.-'I,he clin ical distinctions between biliary and fatt_y hypertro-
11hic ci rrhosis arc not clear. In the earlier stages the symptoms nre all ob
scure and often overlookl.'d. Fullness a.nd oppression in the hypochondrium 
usually urc the first to attract attention . Jaundice appears early and is per
siste nt, being more marked, as a rule, in the biliary form. The enlargement 
of Lhc li ver may perhaps be recognized if attention is called to it. Wb l'.'n 
t he second stage sets in, t here will be abdominal p:1iu, nausea, vomiting, 
anorcxit1, attacks of \'erLigo, nocturnal delir ium or hallucinations, hypcra:s:
thcsia of the Jimbs, and then feyer. A diagnosis is possible in most cnscs 
with these symptoms. They arc followed by ccdema of the face and limbs, 
profuse sweats aud often signs of suhacute peritonitis. With the increas
ing persistent jaundice there may be tend ency Lo hemorrhages. The 
symptoms arc \'cry apt to incrnasc and then recede. Ustwllj' Jitlle ficl'h iF 
lost, and patients may eYen grow fat. When the abdomi nal fat is uot toei 
abundant, physical examination shows a large, smooth, rounded Ji\·cr, 
seldom very tender 011 pressu re. Splcnic enlargement can also be recog· 
nized. Ascites is seldom present; when developed, it is slight. r.rhe whole 
course of the disease is from one to two years, and the second stage may 
last four or five weeks, or be prolonged several months by deceptive intenab 
of apparent recovery. 

Differential Diagnosis. -rrhis must be made from other hepatic discasm 
causing jaundi ce, by the presence of signs of extcnsin portal obstruction, 
associated with enlargement of the liver. An alcoholic history, or th< 
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presence of tubercular complications, are importan t diagnostic poiuLs, when 
tIBsociated with en larged liver, in faror of hypertrophic cirrhosis. 

Prognosis.-Tbis is iuvari'1bly bad. 
Treatment.-The treatment is purely palliatirn nncl expectant. None 

of the mtrny theories advanced as to its cause have been accepted. 'l'hosc 
measures employed in simple cirrhosi8 muy relieve the syrnploms, but are 
even more uncertain in their action in this condit ion. 

CIBOUi\ISCRDrRD SUPP URA'l' l VE 11EPA'1'1'1' IS. 

Abscess of lite li'ver is nn acute circumscribed hepatitis which results in 
irregulnr areas of suppuration! the li rnr-tissne surrou nding the points of 
suppuration remaining normal. 

Morbid Anatomy.-In a certain proportion of cases ci rcumscribed hepatitis 
has its origin in an infarction. The emboli which produce these infarc
tions are, in most in stances, stamped wiLh pyremic infect.ion or are necro
tic; they ma.y rary in number :Cr~m two or th ree to a dozen. Irnme<li 
ately :tround Lhe infi:lmed spots the Jivel' substance is normal or in a state 
of in tense congestion, and correspondi ng to Lhcm on the surface o-f the 
li ver are found brownish-red elevated patches from an inch to an inch and 
a ha.If in diameter, and of firm consistence. Their most frequent seat is 
the posterior portion of the right lobe. 'l1hey may be si ngle or nrnltiple. 
Soon after the development of the infarction purulent inflammation is estab
lished. In the centre of the mass the Ji ver cells undergo albuminoid infil
tration, become larger, degenerate, and pus is formed. As the process 
udvances smaH cavities containing pus arc developed. Tbese may en
large into one htrgc a.bscess or remain separate. If abscesses result .from 
other causes than pyremia, 
the process does not follow 
the lobular course, but begins 
by small exudations of lymph 
and pus, which soon coalesce 
and become surrounded by a 
membraneouswall. rrhc cav.ity 
of the abscess varies in size 
from that of a hazel-nut to 
one capable of containing two 
or three quarts. Their con
tents ore usually pale yellow 

~~~~ 1!g bi;)tro;~::11 1~:1~0 ~)t~~r~:: s~~!;~;J:J[;:Y,'.f.:~~;£~~;;;tij,~·~;Y,,[1;:~,;'"(;f{,, ~! 
through the wall of some 
vessel, then the contents are m st colored and 11ave a. granular appearance. 
Ir the process involves the bile-ducts the 1ms has a greenish or ochre-color. 
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A variety of changes take place in these pumlent collections; as tliey grow 
older, their walls may become smooth, and the encysted pus grnclunlly 
become absorbed, or unJergo cheesy or calcareous degeneration. Il absorp· 
tion takes place, a cicatrix deeply indented on the exterior of the liver 
marks the place where the abscess approached the surface, and within Ha 
substance cicatricial tissL1c indicates its exact seat. In other cases, no lin ing 
membrane is produced around the purulent collection. .As the inflamma· 
tion extends, a necrotic process is established which extends to the surlace 
of the liver, and the abscess opens externally. This process may pierce the 
peritoneum, causing a fatal peritonitis; but this is of rare occurrcnce

1 
for 

adhesions are formed which bind the diaphragm and adjacent organs to 
the liver; or the abscesses may open into the p1enm1 cavity, the right 
lung, or the stomach. In ra.rc instances the two large venous trunks, the 
vernt porlre and inferior cava may be pierced. Frequently the abscess 
ruptures externnlly, through the adhesions formed beLween the surface or 
the liver and the abdominal walls. The intestines, tl1e gall-bladder, 
or the pericardium may be perforated by the abscess. Again, Ll10 pus 
may burrow in the cellu1ar tissue, and discharge itself at some point at 
the lower part of the trnnk. At tho autopsy the li ver may be found irreg
ularly enlarged, often attaining an immense size. 'rhe capsule is opaque 
and thickened, and on its surface arc elevated fiat spots varying in color 
from dark red to yellow. Adhesions generally exist between it and the 
adjacent parts, and a layer of lymph frequently envelops the entire organ. 
The whole liver is hyperremic. Evidences of perforation, in any of the 
directions which have been mentioned, may be present. 

On section, a dark fluid oozes from the congested surface, and the 
interior of the abscess may exhibit any of the changes above described. 
Near au abscess the coats of the veins, especially the portal, arc thickened, 
and their interior is often filled with a shaggy, fibrinous deposit. 

Etiology.-Pyremie infarction must be regarded as a frequent cause of 
hepatic abscess, especially when associated with injuries to Lhe cranial 
bones. Phlebitis, with the formation oI thrombi leading to SUJJpurative 
inflammation, the result of operations on the intestines (as for prolapsusani, 
hemonhoids, and strangulated hernia) and any intestinal traumatism, may 
give rise to abscess of the liver. Hot climates and miasmatic influences 
favor, if they do not cause, suppuraLive hepatitis. In hot climntes d.vscn· 
tery, particularly the epidemic form, is frequently aecomp:mied or followed 
l>y hepatic abscess, so that dysentery has come to be regarded as one of the 
causes of abscess of the li ver. Hepatic abscess sometimes accompanies 
ulceration of the stomach and of the intestine, especially of the colon. 
Ulceration of the gall . bladder and of the appendix rnrrniformis, perityphlitis, 
pyelitis, ulceratiYe endocarditis, and cancer of the stomach or of the parts 
near the 1iver are often associated with hepatic abscess. Worms, calculi, or 
other obstructioua o( the ductus communis, causing inflammation of the 
hepatic ducts, sometimes lead to ulceration, and this ulcerative process is 
often followed by abscess. The prevailing tendency of modern pathology 
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is to aacribe hepatic abscess to an infective embolus, from a preceding 
phlebitis, and the attempt has been made to trace back all the causes above 
named to such a primary cause, though, in many, direct proof is impossi
ble. Abscess of the liver may also be the result of inftammation of the bile
<lucts m1d of the veins of the liver; and, finally, it may be developed 
without any recognizable canse. 

Symptoms.-An abscess of the liver of considerable size may exist with
out there being local or constitutional symptoms to point to its existence. 
A pa.tient may have fever, gradnally become emaciated, and finally die 
from exhaustion, witho11t a single objective symptom of abscess, and yet a 
post-mortem examirnition will reveal a. large central hepatic abscess. Again, 
symptoms or intermittent fever, associated with gastric and intestinal 
catarrh, may be all that, with the greatest care, can be elicited, when, in 
fact, a large abscess is dcvelopi ng in t he liver. When abscess is associated 
with dysentery the difficulty is often increased; for chills and rigors, 
enlargement of the liver, and pain may all be attendants of <l_ysentery with
out abscess. Again, in pyremia, when metastatic abscesses in the liver are 
especially liable to develop, the recurring chills, the sweats, the pyrexia, 
and the jaundice, are all part of the history of the pyremia, so that in many 
cases we are compelled to rely almost exclusively on the physical signs for 
a diagnosis of abscess of the liver. Such cases of hepatic abscess are fre
quently overlooked. 

Usually the development of hepatic abscess is indicated by well-de· 
fined symptoms. A slight feeling of chil liness, sometimes a distinct chill, 
is followed by dull pain an(l weight in the right hypochondrium, t he pa.in 
often radiating to the tip o( the nghL shoulder; the chi lly sensations recur, 
and resemble those of a slight attack of ague. The pain increases, and 
19 aggravated by position u.nd pressure. The tongue is brown and 
furred, there is loss of appetite, slight nausea, and often vomiting, which 
is bilious in character. The bowels arc at one bne consti})ated, at an. 
other there is a bilious diarrhooa. 

'l'hc respirations are hurried and shortened, either because of slight lo
ca.Jizod pleurisy, which so often accompanies hepatic abscess, or because a. 
long inspiration increases the pressure on the li ver, and thus causes pain. 
With the dyspmea there is a short dry cough resembling that of pleurisy; 
the skin rarely changes color. With the formation of the abscess there is 
a distinct exacerba.tion or symptoms : hectic, rigors, and recurring night 
sweats occur; the gastric symptoms become urgent, and there is persistent 
and profuse vomiting. The pain becomes sharp, lancinating and localized, 
and indicates the direction of the future perforation. '!1110 temperature 
rises to 103° 01· 104° F., sometimes reaching 106° F. The pulse is accel
erated, generally keeping pace with the temperature. Exhaustion and 
emaciation are rapidly deYeloped, and as the disease advances, typhoid 
symptoms may supervene. If tl1e situation of the abscess is such that 
portal obstruction results, hemorrhoids, ascites and cedema of the extremi· 
ties occur, though peritonitis may be suspected in those cases where there 
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is ascites. As the abscess advances toward the surface of the lirer1 attacks 
of perih epatitis are apt to cause severe exacerbations oC pa.in, and the hepatic 
tenderness becomes excessive. Toward the end delirium, jn.ctitation, som
nolence, and coma may develop. Tlte urine is scanty, high-colored, and 
contains an abnormal amount of urates, often ca.using a considerable pink
ish deposit. 

Hepatic abscesses may be discharged (as has been stated) ill a variety of 
ways. When au external opening is to occur, the skin becomes tense, 
red, shining, and cedematous at some point over the hepatic region; fluc
tuation can be detected, and becomes more and more marked as the uh
scess advances toward the surface. In some cases the heart impulse is 
transmitted to the abdominal walls by the intervening tumor. When rhe 
cavity of the peritoneum is perforated, signs of loca.1 or general peritonitis 
are developed, marked by rapidly developed tyrnpani tes, intenso a!ld sud. 
den collapse. When an opening occurs into the stomach, severe gastric 
symptoms arc developed, accompanied by purulent vomiting and purulent 
stools. A sudden diminution in the size of the hepatic tumor, the s11lr 
sidence of the pain and of the urgent symptoms, indicate that the intes
tine or biliary passage has suffered perforation. Symptoms of localized 
pneumonic inflammation in the right lower lobe precede tho opening of 
an hepatic abscess into a bronchus. The expectoration suddenly becomes 
purulent and mixed with blood, seru m, and shreds of disintegrated lung
tissue ; the breath becomes offensive, there is cessation of pain, and sub
sidence of the hepatic enlargement. Recovery in such cases is rare unless 
the abscess is a small one, the patient ns1wlly dying of exhaustion from long
continued suppuration. When the plcnral cavity communicates with the 
abscess, tho sy mptoms of }Jleuritic effusion and empyema. are well defined, 
and when, in this case, an external opening is to occur, the evidences of 
it are the same as those of empyema. Almost immediate death follows per· 
foration of the pericardia.I sac by an hepatic abscess. Absorption of the 
fluid contents of an hepatic abscess, a.nd the development of cicatricial tis· 
sue, followed by gradual diminution in the size of the liver, are of rare 
occuneuce. 

Physical Signs.-Inspection. If the abscess is large, inspection will show 
a bulging of the right hypochondriac region, reaching nenrly to the um· 
bilicus. The respiratory movements on the right side an). restricted, an~ 
the respirations are accelerated. If the abscess is to open externally, there 
is a flattened, defined bulging near the free border of the ribs, between 
the intercostal spaces. 

Palpation.-The liver is enlarged and has an uneven feel, especially 
when the abscesses are multiple and superficial. The pain1 localized in 
the case of a single abscess, is increased and diffused in mn!Liple abscesses 
by pressure. Fluctuation is a valuable sign , but cannot always be de
tected. When it can be, a ring of abnormal hardness surrounds the spot. 
Palpatioll should be made from before backward; if a single large absce" 
ex!sts, its outline may be well defined. 
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Percussion.-'fhe area of hepatic dnlness is always more or Iess m
crense<l. If the abscesses are multiple, it may be increased in all direc
tions; but if there is only one large abscess, the area of dulness will 
correspond to the direction of enlargement, which may be upward or 
downward; by its direction we are a.Lle to determine the probable mode 
of the termination of the abscess. 

Differential Diagnosis.-The readiness with which the diagnosis of ab
scess of the liver may be made wi11 depend upon its size and situation; 
small abscesses can only be suspected. Abscess of t1lC liver may be mi~ 
taken for 71.ydaUds of the liver, cancer, localized pleurisy, interooslal neu
ralgia, abscess of the abdominal walls, enlarged gall-bladde1', periltepalitis, 
suppuratfoe pyleJJhlebitis, and active h,ljpercemia of the liver. 

H.IJdalids occur most frequently in those living in northern climates, 
and abscesses most in those who live, or have lived, in hot climates. IIycla
tid tumors nm a chronic course, and arc slow in growth; while ttbscess 
is usually a rapid and iicnte disease. Accompanying hydatids there is no 
pain, rigors, hectic, or sweats; but these arc important symptoms in abscess. 
Gastric disturb:tnces and a rapidly developing cachexia are prominent in 
abscess, and absent in hyclatids. In some cases of hydatid tumor Lhe 11yda
tid "thrill" or fremitus can be detected ; it is never present in abscess. 
With the exploring troehar the liquid in the one will be found to be pus, in 
the other a clear saline fluid conhining hooklets of the cchinococci. 

Cancer of tlte liver is generally associated with cancer of the stomach, 
breast, or some other organ, primary cancer of the liver being very rare. 
fn cancer, the hepatic enlargement is slower than in abscess, and there is 
usually a more or less marked cancerous cachcxia. SuppnraLivc fernr, chills, 
hectic, and sweating are present in abscess, and absent in cancer. The temper
ature in cancer is normal or sub-normal, and jmrndice, if present, is persist
ent. Ascites is common in cancer, and rarely present in abscess. In can
cer, palpation discovers scattered nodular masses, which rarely fluctua.te; 
while io abscess a large fluctuating tumor can usually be made out. 'l'he 
exploring needle withdraws pus from au abscess, while blood follows the 
puocture of a cancer nodule. 

Pleurisy on the rigltt side can usually be rea<lily distinguished from ab
scess of the Jiver by the physical signs alone. The graziug friction sou nd 
accompanies loss of vocal fremitus; the dulncss on j)crcussion, the feeble 
respiratory murmur, and lhc crepitant friction sound decide the question. 

Intercostal neuralgia occurs most ireqneully in women with a neurotic 
history. The pain is loc<lted in the region of the sixth, seventh, and eighth 
intercostal spaces, and the three }Joints of tenderness are almost diagnostic. 
When the pain of abscess becomes as excruciating as that of neuralgia, in
spection, palpation, and percussion will all reveal well-marked enlargement 
of the liver. Gastric disturbances, chills and profuse sweats are prominent 
signs of abscess, and a.re absent in intercostal neuralgia. 

In absress of the abdominal walls, there is no history of pyremia, dysentery, 
or internal ulceration, which so often precede an hepatic abscess. In he· 
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patic abscess the line of dulness is well marked, nncl cor)·esponds in outline t.o 
the hepatic area; while in abscess of the al.Jdominal walls t.hc Jineof dulncss is 
ill defined, and does not follow the hepatic outline. A tense, shining, cedem
atous skin, and superficial tenderness ancl hardness appear early in &bSCeti 
of the abdominal walls. The signs of pus formation are early in abscess or 
the abdominn.l wall, and very late in abscess of the liver, if they appear 8~ 
all. The respin1tory movements canse an upward and downward motion 
in the tumor or an hepatic abscess; while an abscess of the abdominal wall 
will remain stationary during the respiratory nets. 

An enlarged gall-bladder will usually be accompanied by a history of bil
iary colic. 'l'he presence of a pear-sliaped, movable, fluctuating tumor, OC· 

cupying the normal position of the gall-bladder, a l1istory of jaundice, and 
the absence of constitutional symptoms indicate en larged gall -bladder; 
while the tumor in abscess of the liver is broader, less movable, less globu. 
lar in shape, and is attended by chills and sweats. 

Prognosis.-'l'be majority of abscesses of the lil'er terminate fatally. Py
remic abscesses arc generally multiple; their average duration is three 
months; I ha.ve kuown dea.th to occur within three weeks after the com· 
mencement, and I have kuown them to be prolonged over a period of two 
yea.rs. In abscess from other causes lhan pyremii.i, the prognosis is favora· 
ble whenever there arc no indications of an opening into the pericardium, 
peritoneum, or pleural cavity. When an hepatic abscess complicates a severe 
attack of dysentery, the prognosis is nnfa.rnrablc. Their duration is shorter, 
and the prognosis is better when they open externally; their next most 
favorable termination is when they open into a bronchus, or into the intes
tinal canal. Pyromin. and dysentery often cause death when the accompany. 
ing abscess is loo recent to have induced it. Exhaustion from suppuration 
may cause death, especial ly when accompanieil by intestinal catarrh. Peri· 
tonitis, pericarditis, pneumonia, and empyema sometimes cause the fatal 
result. 

Treatment.-When multiple abscesses occur, antiseptics have been pro
posed, but there is no evidence that they arrest the progress, or diminish 
t.he severity of the suppurat.ive process. When suppurntive hepatitis can 
he i·ecognized early, it should be treated according to the rules which hare 
been given for the management of acute hepatic hyperremia. Local blood· 
letting by leeches m:iy be employed when the symptoms are localized and 
well defined ; and mercurial purges may be given at the onset, in combina· 
tion with large doses of quinine, but they should be discontinued when suir 
puration is established. We rarely have an opportunity to carry out the 
preventive treatment, for tl10 abscess is formed before the patient S('eks 
medical advice. When pus has formed, and the locality of the abscess can 
be determined, aspiration should be perfOJ"med. If the withdrawal of the 
pus is followed by decided signs of improvement, the aspiration may be 
repeated at intervals indicated by the amount and effects of the purulent 
accumu!a.tion. Few cases, however, will be permanently benefited by a.sp1ra· 
tion. I question very much i.f those cases reported cured by one or two 
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spirations were true hepatic abscesses. 'l'he dysentery and the gastro
atestinal catarrh, which are so often attendants of hepatic abscess, are 
oest treated with large doses of ipecacnanha; a !ulJer description of this 
10thod of treaLment will he found under the head of dysentery. 
The question of operative interference is one which it is often difficult 

o decide. Strong opinions hu.rn been given for and against it. On U1e 
ne hand, it is claimed that if a free opening is not made, den th may result 
rom exhaustion produced by large purulent accumulations, or the abscess 
lUY open into the peritoneal cavity, pericardial sac, or pleura., and thus 
ause death. The process is a progressfre one, and each clay more and more 
r hepatic tissue will be involved, a.ucl thus diminish the chances of recov~ 
ry. Ou the other ha,ud, those who oppose openiug the a,bscess say that 
eritonitis and the entrance of air may result from it, that the ribs are more 
aLle to become eroded, and the surrounding tissne to become gangrenous, 
hen au opening is made. Some regard it as highly dangerous to pass an 
istrnment into the liver, claiming that i~ ma.y excite n suppunitive process 
i healthy liver-tissue. All tbese objections are removed if antiseptic 
1ethods are employed. If no adhesions hitve formed between the liver and 
.ie ilbdominal walls, they shot~ld be established by caustics, and then the 
IC may be opened ; if it is rnry large, all of the pus should not be allowed to 
icape at once. It is al ways safest to open the sac by means of caustics, 
sing the knife to divide the snperficial tissues. The abscess should be 
1>ened as soon as possible. When hepatic abscesses open into the bronchi, 
Jlon 1 or gall-blacldcr, absolute rest must be insisted upon. In all cases, 
uring convalescence, absolute rest and a careful regimen must be main
tined !or mouths. 'rho diet. throughout the whole course of the disease 
1ould be the most nutritious, and stimulants should be freely given. 
1he importance of sustaining the patient in every possible way is ap· 
areut. 

DIFFUSE PARENCffi.,.MA'T'OUS HEPATITIS. 

Tbis disease, also called acute yellow atrophy and malignant .faundice, 
ns been regarded as a " passive degeneration," tbe metamorphosis bei11g 
1ore rapid than in auj' other gland structure in the body. Some think it 
UC' to bilious 1iquefication or polyclwlia., and that it is 11 general disease-
ke typhoid fever or cercbro-spinal meningitis-with a local lesion. 'l'he 
iore recent views arc tbat acute yellow atrophy is a diffuse inflammation 
f the whole hepatic structure, where the inflammatory changes are so 
~pid as to lead to disintegration and complete destruction of the liver 
~l~s and subsequent atro;)hy. W'"hether it is an exudative process, or one in 
h1cb there first occurs albuminoid infiltration of the hepatic cells, and 
ien molecular change, is still a disputed question, but the more reason
:>le view is that it comes from albuminoid infiltration, irregular cloudy 
veiling of the cells, and subsequent softening oi the hepatic tissue. 
llllorbid Anatomy.-It is seldom that one sees a liver that is the seat o! 
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diffuse hepatitis until after Lhc process is completed, but the few tlrnt lune 
been studied present the evidences of having been the seat of an intcn:it 
congestive and cxudative process. The liver lobules 11iirn a dark gray 
muddy ring aL the periphery, due to gmnular degeneration or albuminoiJ 
swelling of the peripheral cells, while the liver structure immediately sur
rounding the <'E'ntral vein is normal. rrhc latter is, however, soon imoh<-'11, 
and in place of liver cells there are fat and pigment granules, with tracesof 

lencin and tyrosin. All outline of lobular 
structure disappears, lhe capillaries are 
intensely engorgecl, and lhc bile-ducll 
become more or less completely closed, 
owing to the compression which th~ 

suffer from peripheral exudation. 'l'h~, 
the bile formed bolwccn the central n·in 
ancl the exterior of the lobule has no ... 
mode of escape, exce1)t througl1 the cen· 
tral vein. The liver is diminished in size, 

• 
0 sometimes to two-thirds oiits normal ~izc;I 

in the early stage the organ is suwosd 

····;;· ,;c: .. :·,·::c: •. :c-···- m Acule to be very slightly enlarged . The diminn. 

::i.~~]~m~~~iYJkl~:~::~~~~: iit
0

~: :~ ~:;ts\1~~~l'ft~~1~~ l~~~nr~~!~~f,':~ I 
takes any shape and position from the 
pressure of the adjacent organs. At the 
post-mortem, the body will be emaciated! 

1hc skin Yery much discolored, and ecchymotic spots will often be founJ 
3c~~~-:~1~s~~:~ ~~~:~~~n;1~~ely movable, very much wrinkled, and opaqueorl 
rellowish in appearance. ~l1!10 parenchyrna is soft, flabby, and brittle, and 
rnries in color from a bright yellow to a yellow-red. 

On section, when the disease is far adrnnccd, the color of the cut sur. 
~ace is of a rhubarb reel, the outlines of the lobules are lost, and only a 
Jctritus of granular matter is left. 'l1he blood is darker and thicker thao 
normal and coagulates irnperfeclly. It may contain lcucin and traCt'i 
of urea. If the organ be set aside for a while it. becomes covered with crp· 
Lais of leucin and tyrosin. 

rl'he J1,eart is jaundiced, fatty and pu1taceous. 
The spleen is enlarged and softened, and Jcucin is found in it. The gall· 

bladder is empty, 01· contaius a sma,ll a.mount of po.lo bile or mucus. 
The kidneys are slightly ellla.rged, and in most cases are in a state of I 

a.cute fatty degeneration. Hemorrhages from the surface of the mucou1 
membrane of the stomach aml intestines are common. Occasionally there 
is softening of the central portion of the cerebral substance, and staini~g. I 
of the meninges. 'rhe serous cavities contain fluid, often bloody, and lil 

nue instances nearly every organ in the body is blood stained and ha; 
1eucin anu tyrosin in ils tissue•. I 
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Etiology.-Acutc yellow a.trophy is a rare form oC disease. Its causes are 
regarded by some as constitutional, by others as clue to a peculiar miasm. 
Two-thirds of the cases occur in pregnant females, belwcen the ages o1 
twenty and thirty. The supposed predisposing causes are sex, pregnancy, 
chronic alcoholism, syphilis, malaria, sexual excess, and n prolonged course 
of mercurials. But with our present knowledge, it is difficult to say 
l\'hcther these are really predisposing causes, or that the acute yellow 
1trophy is an intercurrnnt accident. Among t..be exciting causes may be 
riamcd mental emotion, great grief, or fear. It is doubtful if obstruction 
1f the bile-ducts alone caa excite acute yellow atrophy; some are incliued 
o regard malaria as an exciting cause, rather tban a predisposing one. 
While its etiology is still so obscure, the history of its development leads to 
he conclusion that a malarial poisoning is present in a large proportion of 

'SSCS. 

Symptoms.-Thc symptoms of the early stage of acute yellow atrophy 
ISlrnlly pass unnoticed, for they are not in themselves distinctive. 'Vhen 
he disease is slow in its advent, loss of appetite, occasional vomiting, a 
'nrrcd tongue, slight headache, and a sense of Iulncss in the rjght hj·po
~hondrium may be the only symptoms for the first week. Jaundice may 
">recede it for a week or two. In cases where its advent is sudden, it will 
JC ushered in by constant vomiting and gmat prostration. Jn eilher case 
luring its early stage lhe temperature will be raised only cl degree or two, 
md the pulse but sl ightly accelerated. A condition of despondency is often 
">resent, there arc wandering simulating rheumatism, and a sense of 
1reat depl'ession. Delirium convulsions may be the only ushering-in 
~'mptoms. After from three to five days, the cbaracterjstic symptoms of 
he disease are developed ; of these jaundice is the earliest :md most con
tant, it is progressive and never very intense, first affecting tho upper half 
1f the body. The rise in temperature and increased pulse-rate which 
narkcd its premonitory stage disappear, and now even a retarded pulse 
uid sub-normal temperature may exist . In a few instances, alter lhe first 
wcnty-four hours, the temperature ranges from 100° to 101° F. during the 
vhole course of the disease. The vomited material consists of mucus 
foge<l with Lile; later it assumes the nature of black vomit, similar to tha.t 
n yellow fc\·er, the color Ueing due to gastric capillary hemorrhage. There 
s iJJtcnsc pain in the cpigastric and right hypochondriac regions, which is 
ncrcascd by firm pressure over the hvcr. In Lhe stage of coma, the hepatic 
cnderncss is so great tbat prcssiag the liver up against the diaphragm rna.y 
ouse the patient. At first the cerebral symptoms arc those of mental dc-
1res.s.ion and slight headache, which rapidly increases in severity; this, 
atcr, gives place to wild delirium, jactita.tion, and conrnlsions. rrwitch
ags of the voluntary muscles of tlic head and neck (trismus) mark the 
ouvulsive stage of the disease. These spasms usually follow the vomiting, 
mt in cases where the disease runs a rapid course, typhoid symptoms 
nake their appearance, sordes collect on the tceLh, while low muttering 
lelirium, subsultus, muscular tremors, and partial stupor precede the 
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I 

convulsions. The convulsions arc ~pileptiiorm, and arc sometimel'l ut'hered 
in by a peculiar shrill cry. 

During the period of nervous exc1tement, tlrn pul~ undergoes rcmar~· 
able changes. It may rapidly rise to 120, 130, or even 140 beats in 1 
minute, falling in moments of calm to 80 or ~0! ~.~c temperature remain. 
ing unchanged. The breathing during the convu!i;ions is in terrupted 
or stertorous, and a peculiar groaning noise is heard with ca.ch inspira. 
tion ; the expirations are prolonged and puffing. Whcth<'f the conrnfaion• 
have been preceded by tYJ>hoid symptoms or not, the patrnnt gradually br. 
comes more and more tmnquil, passes into stupor, and finally into dC"tp 
coma, from which he cannot be aroused. 'l'hc discharges from the 
bowels and bladder are either passed involnnta.rily or retained. The 
pupils are normal or slightly dilated, and respond lo light slowly. The! 
breaLhing becomes sighing, the pnlsc rcacl·.cs 140 to 150, and grows sl1ork·r 
and shorter unlit death occurs. The skin during the progress of the di~cu 
has become more or less deeply jaundiced, cccl1 ymotic and petcchial spot.! 
sometimes appear on the surface, and there rna.y be hemorrhages from lhel 
stomach, nose, intestine, uterus, and kidneys. In pregnant females abor. 
tion is likely to occur before death. Thc.fceces are firm, clay.colored, and 
often blood·staincd. The 'ltrine is acid and dark in color, is not quite 

~1~dt~1;.~ce a:i~·i~1~~~~:~~;;;; ~i1:~p;!!~~d,c~~~a~:~1;~;~~~::~cl~0~1~~;~~t~su:J 
diminished in quantity, and Jeucin and tyrosin are found in their plaet. 
The duration of the disease varies from one to three weeks. I 

Physical Signs.-Palpation elicits extreme tenderness over the epiga> 
trinm and right h)'pochoudriurn. 

to -~:;~i~:~:'~s~l~~1 ~:~:~e~~·e~:!a~\~ ~~~ni~ssisr~1~~:rc~c~m~~~~~~i~r~0: l~:~( 
there is no well.defined area of hepatic dulness in front. As the liveq 
diminishes in size the spleen enlarges. 

Differential Diagnosis.-Diffnsc parenchymatous hepn.titis may be mi+ 
l'lkcn for yello_w .feve1', pyawvia, typhoid fever, and the bilious remitte111r 
variety of permcious fever. 

In acute yellow atrophy, the liver is diminishing in size from daykll 
day, while in yellow fever it is steadily increasing. 'rhe spleen is increa&'<i 
in size. in acute yellow ~~trophy, and is unchanged in yellow feyer. Tltfl 
urine m yellow atrophy is acid throughout, and contains leucin and tyro. 
sin ; while as soon as jaundice appears in yellow fever the nriue becom~ , 
alkaline. Yellow fernr is ushered in by a distinct chill, wl1ile yello• 
atrophy of the liver rarely begins with a chill. The pulse, in sercre fonn; 
of yellow fever, is gaseous in character and is rarely over 110, while in 
acute atrophy the pulse may reach 140 or 150 per minute. T11e stoolsAl't" 
dark a.nd fluid in yellow fever, and firm and clay· colored in acute atrophy. , 

Pyamiia is ushered in by distinct chills. The chills in pyremia a~ 
fo11owed by irregular rigors and exhausting sweats, which do llot occuri~ 
acute atrophy: In pyremia there is diarrbcca, and in acute yellow atropb~ 
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the stools are firm and clay-colored. In pyremia there is a. peculiar sweet 
sickish breath, which is absent in nculc atrophy. Evidences of multiple 
abscesses, especially in the lungs, soon follow the sweats o! pyromia; these 
do not occur in acute atrophy. rl'he presence of lcucin a.net tyrosin allCI 
the absence of urea, wit11 the other urinary symptoms of acute atrophy, 
re in marked conlrast with the normal ur ine of pyremia. Physical 

(ht'patic) signs arc negative in pyo.-cmia, while a daily diminishing area of 
hepatic dulnel-lS is usually }'resent in acute yellow a.trophy. 

Typhoid /el'er has nearly the snme premonitory S)'lllploms as acute 
yellow atrophy, but the steady rise in temperature with the typical morn
ing and evening exacerbations and remissions during the first week, are in 
n1arkcd contrast with the continual low temperature of acnte atrophy. 
The delirium is wandering in typhoid, and wild in acute yellow atrophy. 
Tho characteristic H rose rash" appears about the seventh day of typhoid 
fevt'r. Diarrhooa is Urn ru1c in typhoid fever, while constipation and clay
olorcd freces aro the rule in acute atrophy. In typhoid, the Ul'inc is 
imply diminished in amount, and the urea is increased, wLile in acute 
ellow atrophy the urea is greatly diminished in <1uantity, and often com
lctely ah~cnt, and the other (mentioned} urinary changes arc present. In 
yphoid fever the Ji\·cr ia slightly enlarged, while in acute yellow atrophy it 

ls markedly diminished in size. 
The "bilious rem'itlent" form of pernicious fever very closely re
mbles in its symptoms acute atrophy of the liver. rl'he severe sudden 

)hill, rapid rise in temperature to 105° or 107°, the sweating, and Urn re-
1ission in pernicious fever are all, however, absent in acute atrophy. Free 

pigment exists in the blood in bilious fever, and is absent in atrophy. 
Jaundice is a late symptom of pernicious fever, but occurs early in acute 
ltrophy. 1.1hc liver is markedly enlarged in pernicious fever, and as 
irnrkedly diminished in size in acute yellow atrophy. Poisoning from 
1hospl1orus can only be diaguosticatecl from acute yellow atrophy when we 
mow tho drug has been taken. 

Prognosis.-This is exceedingly unfavorable, and those cases where a cure 
ms been reported are in the doubtful list. 'l1hc average duration is 011e 

veek, the extreme limits being twelve hours and !our weeks. Oholromia 
.o.l urmmia, by inducing the cerebral symptoms which have been referred 
o, may be the direct cause of dealh. Peritonitis and hemorrhages from 
he stomach a.nd bowels arc also frequent causes o[ death . 
Treatment.-All plans of tre:ilment have thus far failed eHher to arrest 

he progress, or to diminish the fatal tendency o[ this disease. lt has 
n prc(erred, m lbe early stages, lo administer clrastic purges, and apply 
ches over the region of the liver and about tli.::! anus, and in the robust 

nd plcthoric to practice venesection ; there is, however, no evidence that 
hesc measures have any controlling inilucnce O\'Cr the disease. Pregnant 
males should be placed in pleasant apartments, with cheerfu] surround· 
gs. When tho pain over the liver is intense, leeches and hot fomouta· 

ions over the hepatic region, with morphine hypodermica1ly, will afford 
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relief. When the cerf'braJ symptoms develop, chloric ether in rlrachm 
doses every hour will often quiet tho wildest delirium. flcmorr lrnge.~ froru 
the mucous surfaces can usually be checked by astringents and cold. B1 ... 

mu th or strychnia will sometime:s relieve the vomiting. Bi-carbonate of 
soda in ten-grain closes every hour bas been given with apparent benefit. 

PE"RLllEPATlTIS. 

Periltepatitis is an inflammation of the capsule of the Ji ver. It is im. l 
portant to remember that the JiveL' has two envelopes, tho outer, the ,{{ero111 

covering which is part of the peritoneum, and an inner, its lrue fibrou' 
covering, the capsule of Glisson. J 

Morbid Anatomy.-A liver which has been the seat of perihcpati!is i1 
diminished in size, except when it is compli cated by those diseases of the 
organ which give rise to enlargement. The capsule is thickened, the thick. 
eniug varying from a few lines to half an inch; it is more or less firmly' 
adherent to the colon, stomach. diaphragm, and abdominal walls. In 
syphilitic perihepatitis, Glisson's capsule jg hard and leathery and has a 

tr~~~~~a~·naf~:a;~uncs~;ersc8~:~~·iem:; t;11:01i~~s1:~e t: :~s:~:;~;~~:dp::~~I ~~~~f 
and hepatic duct. The li ver substance usually remains normal, being only 
slightly compressed on the su rface of the organ, corresponding to the fur
rows between the larger lobules. Jn "perihcpatitis syph ili tica" prolonga-1 
tions of new connective-tissue will penetrate the parenchyma, and the out- 1 
lines of the lobules will be indistinct. This condition is called induration. 
Slight a.trophy of the parenchyma may occur at points corrcspondin~ t-0 1 
the circumscribed capsular thickening. The coats of the lrnpatic rein• 

1 

may be thickened and the bile-ducts dilated. The gall-bladder is som" 
times displaced by the contraction of the new tissue, and the ductns1 
com muuis may be partially occluded by fibrous bands. Pcrihcpatitis is 
usually accompanied by pleurisy in the lower part of the right pleural 
cavity. 

Etiology.-Exposurc to cold, when the liver is in a state of acti\'e hy· 
perremia, is the most frequent ca.use of perihepatitis. Blows orcr lhe 
hepatic region often exciLc it, and it may come from an extension of in· 
flammation from the peritoneum or from the right pleura. In all in· 
flammatory forms of hepatic disca.se and during the deYelopment of new i 
~~·~~v~~~s~erihcpatitis is of frequent occurrence. Syphilis is a very com· 1 

in ~!:~~::~~I!~~ :~~~·~es~~~e~~:g ii~c~:.,: ~:i~~e f;~\~;~~teby ~~l;g::1:: I 
. tense and \Viry in character ; pa.in in the hepatic region is its most cons~.anl I 

symptom, and is increased by pressure, by a full inspiration, by coughmg, 
and by lying on the right side. Jaundice is rare, but when the new tissue 

I 



compresses the common duct it may be developed. A dry, hacking cough 
is rarely absent. New tjssuc developments in the transverse fissure may 
cause sufficient obstruction to the portal vein to produce ascitcs. From 
oUstructions o! the common duct, under similar circumstances, gal I-stones 
may Iorm and be found in the freces. 

Physical Signs.-On palpation the liver will be found intensely tcuder, 
slight pressure causing severe pain. It may be diminished in size, its 
edges lobnlated, rounded, smooth and harsh. 

Percussion.-The area of hepatic duluess is somewhat smaller than 
·normal. 

Auscultation.-ln the early stage there is sometimes heard over the liver 
a rubbing sound, like the friction sound in pleurisy. 

Differential Diagnosis.-Perihcpatitis may be confounded with intercos~ 
ial nenralgia of the right side, with pleurisy, and with abscess of the 
lfrcr. 

In intercostal neuralgia there is usually a neuralgic history and three 
diagnostic points of tenderness :-first, at the exit of the nerve from the 
spinal canal; second, midway between the sternum and the spine; third, 
just at the edge of tbe sternum. The pain is usually confined to the sixth, 
seventh and eighth intercostal spaces. In peribepatitis there is generally 
equal tenderness over the whole hepatic region, and pressurn up under the 
ribs increases the pain. Elevation of temperature, increase in the pulse
ratc, and the history of a chill are all absent in intercostal neuralgia. 

In pleuri$y, the pain is located under the right nipple. The pain is 
lower down in perihepatitis, and pressure up under the ribs will cause a 
marked increase in its severity. The clyspncea is more urgent in pleurisy 
and the cough has a teasing, hacking character. With the advent of plas
tic exudation in pleurisy, there is diminished vocal frem itus, dulness on 
percussion, feeble respiratory murmur, and a "sticky" crepitating friction
sound. 

Pelibepatitis often accompanies abscess of tlte live1', and then the dif
ferential diagnosis is difficult. fn abscess there are hectjc, rigors, and re
curring swea.ts; wbi1c in pcrihcpatitis t110re is but one chi1l, and that at the 
commencement. The temperature in abscess is 103° and 105°, while it is 
lower, rarely above 101° F., in perihepatitis. Urgent gastric sympto111s, 
profllse and persistent biljous vomiting, are marked in abscess of the 
liver, and absent in perihepatitis. In abscess there is a rapidly developing 
cachexiJ., which does not exist in porihepatitis. In ahscess, distinct fluctua
tion on pal1Jation is often present, while it never occurs in perihepatitis. 
Percussion in abscess shows an area of hepatic dulness either uniformly 
increased, or increased in one direction, while the area of hepatic dulness 
is never increased in perihcpatitis. 

Prognosis.-The prognosis in perihepatitis is good; it is influenced, how
ever, by the disease which it accompanies. 'l1he chief danger is that 
repeated attacks will lead to "induration" or compression of tbe portal 
vein, "i';d subsequent atrophy of the liver. In the latter case, all the 
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symptoms of cirrhosis will follow. When obstruction to the ductua 
communis is sufficient to cause j~rnndicc, the prognosis is unI~1vorablc. 

Treatment.-Rest in the recumbent posture is essential to the snc<X!s.~ruJ 
treatment of this disease. 'l'he severe pain which us1rn1ly attends it c:ao 
be relieved by hypodrrmic injections of morphia. and the application of 
leeches over the hepatic region. Warm anodyne poultices should be ap
plied after the leeches. In those cases where there is active hepatic Jn. 
penemia, a mercurial or saline purge is indicated, unless general peritonit1 ~ 
exist. In all cases the diet should be non-stimulating and nulritiouli. an~ 
an incli vidnal who bas once had perihepatitis should abstain from all form· 
of alcoholic stimulants. 

PYLEPHLEBITIS. 

Pylepltlebitis is an lnfhimmntion of the portal vein, accompanied by 1 

coagulation of its c~ ~1t~nts . Under this term ~r~ now incl:iclccl all c~ 
1 

of "portal thrombosis;' whether the thromboe1s lS prnceded, followed, or 
unattended by a.n infl!1mmatory process. It is of two varieties, adliesfrtj 

~~~t~~{:ft~:~a~~vet.he ~:i~~l;e~;~es!:;~~E:~~~~~;~s t~~e~~1~~1:b~~: ~~;1~:~: ~~;~:i;: 
~~~ ~::~nb;;~e~~~~~~t~:~:eu~~d~t~i;~~~~~1:s~~~~~1~~et~;~~ al~~~~;sni1~~~c~~:;{~131 i· I 

Morbid Anatomy.-ln adhcsirc pylephlebitis the coats of the portal reins I 
become thickened and their calibre is diminished, fibrin collects upon the 
constricted portion, and thns thrombi a.re formed . Sometimes the coagu· I 
lum forms before cmy 'recognizable clutnge in the coats of the vein hM 
occurred. 'Vlicn this happens, the process may commence in a small branch 
and extend to the main trunk, or a single spot in a large branch may bef 
the point where blood first coagulates. In either case, obliteration of tlie 1 
vein is the result. ~rhe wall or the vein is the scat of hypcrpla.sia1 

adhesion of its two surfaces occurs, and as a result the vein is obliterated I 
and a fiUro-cellular cord alone remains. As tt rnle the Jivcr is smaller iD 
size than normal, aud may exhibit on its surface cicatricial contrnction1 

showing the Jines o[ tho obliterated vein. 
On section, coaguht mny be found in a.II stages of forma~ion. 
'l.'lie spleen is usually found much enlarged. 'L1he abdominal cai·ity is 

often filled with fluid, and the superficial abdominal vejns on the right 
side are enlarged and tortuous. The g{lll-bladde1· is usually found full of 
greenish bile. , 

an~~~~~!r~~;~:~t~~~s~ 1~~~ ~~~ ~~ t~~;~i~r:~11c~p:~1!~i:1 ~~~!~~tylcf ~!c~:~; I 
~~:~~~~1~i~~~:~1~~~~,~~~:i° t\::,~c~r~:i~1::~1~;n~~:1~~u~!:!ct~~ f;~:~~~;~i~; ~::I 
pressure of enlarged lymphatic glands, tumors of the pancreas., omentu~,1 
or stomach :-hence cirrhosis plays the most important part. Blows, JD· 

juries to the walls of the vein, and inflammation of the tissue irnmecliatelj I 
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abont it, act as direct causes. The secondary causes are an extension of 
inflammation from inflamed hemorrhoidal tumors, from the umbilical phle
bitis of the new-born, from severe local inflammation of the intcs· 
tine, from extension of inflammation from the mescntcry to tho mesenteric 
vein, from a peculiar form of phlebitis cal1ed "gouty/' and from a chronic 
inflammation excited by pressure of gall-stones. 

Symptoms.-When the main trunk of the portal vein or its larger branches 
are not involved, the disease cannot be recognized. Bnt when they arc exten-
3ivc1y involved, fluid rapidly accumulates in the peritoneal cavity, and after 
withdrawal it quickly reaccumnlatcs. This is an important point in the 
diagnosis. The veins of the abdomea, and often those of the thorax, be
come calarged, tortuous and prominent; at the same time hemorrhoids, 
which often attain immense size and become very painful, are developed. 
'l1l1e spleen enlarges so rapidly in some cases that the extent of the enlarge
ment can be determined each day. Profuse and exhausting vomiLing, with 
hrematemesis, is common, and diarrhcea, with frequent discharges of fluid 
blood from the bowels, marks the advanced stage. Gastro-inteslinal hem
orrhages nncl epistaxis may lead to fatal syncope. In tbe majority of cases 
its course is rapid ;-if it is slow in its development, it gives rise to precisely 
the same symptoms as those of the latter stage of cirrhosis of the liver. Jmin
dicc is never a prominent symptom. If it does occur, it is usually due to 
a complicating catarrh of the bile-ducts. 

Physical Signs. -Inspection. and palpation will g ive the evidences of fluid 
in the abdominal cavity, and the imperficial veins will be markedly enlarged 
and cord-like. 

Percussion -The normal area of the hepatic duluess is diminished, un
less waxy degeneration or some other disease of the lirnr precedes its devel
opment. The spleen is enlarged in all cases. 

DifferentialDiagnosis.-Cirrlwsisis the only disease which would be liable 
to be confounded wiLh pylephlcbitis. In the advanced stage, it is impossi
ble lo make a differential diagnosis . The previous histo1'Y of the patient is 
important :-in cirrhosis it is one of chronic alcoholism us, gout, rheuma
tism, or s.vphilis, none of which can be regarded as causes of pylephlebitis. 
Cirrhosis is much slower in its development than pyJephlcbitis. The ab
dominal dropsy accumulates rapidly in pylephlebitis, while in cirrhosis it 
accumulates slowly, and docs not return quickly after paraccntesis. rrhc 
stools in cirrhosis arc firm and clay-colored. The urine contains abundant 
urates in ci rrh osis; Lhese arc abscul in pylephlcbilis. Persistent tympani
tis precedes the asciles of cinhosis, and is absent in pylcphlcbitis. 

Prognosis.-The prognosis is unfa,voralJlc. Death may result Crom as
phyxia, from gastric and intestinal hemorrhage, and from exhausting 
diarrhooa. 

Treatment.-J\Ieclica.tion avails little in this disease; the treatment is al
together palliative. 'l'he diarrbcea a.nd 11emorrhagc shou ld be checked with 
vegetable astringents. If dyspncea becomes urgent, on account of the large 
accumulation of the fluid in the abdominal cavity, paracentcsis should bo 
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performed. The food should be highly nulrilious, and tahn in !!mall 
quantities, at short inlerrnls. 

8U Pl'lfH.\'l'I \rl<--: PY !,El'll LEHl'l' IS. 

Snppurative inflammation of tl10 portal vein is a.lwa.ys a secondary di~t'<l&l1 
and leads to the formation of small hepalic abscesses. 

Morbid Anatomy.-'rhc wall of the vein is the seat of the inflamrnatQry 
process; it becomes thickllned, and its cavity is filled with a ]mriform 
fluid, coagulated blood, or :i stratified thrombus. Tbc primary scat or the 
process ma.y be the trunk of the vein before it enters ~he liver. H may 
extend to the smtdler branches, aud from them lo the liver oub:;tance. H 
coaguht occupy the venous twigs as well as the trunk of the vein, it is corn· 
mon for the puriform infiltration to take place only in them, while u firm 
clot obstructs the main channel. When the veins near the surface or the 
liver arc the seat of suppurative pylcphlcbitis, extension of the proc:e~s from 
lhe sheath of the Yessels to the adjacent parench.ym~ giV"eS rise to ~mall air 
scessc~. The liver becomes enlarged aud softened, and circumserihcd c·ol
lcctions of pus are visible uudemeath its capsule. 

On section, the calibre of the vena portro is seen en larged ancl gapin~; 
the wall is thickened. Its contents vary: sometimes it onl.v contain!! 1m~; 
at others, fibrinous matter and small coagula or blood arc mixccl in the 
purulent fluid. Abscc::.ses arc found along the ccn1rse of the larg-cr portal 
veins, aud the snrnller branches often terminate in la.rgercollrction~or pu~. 
If pieces of thrombi barn heen ~wC'pt ii:to the blood ClllTC'nt, infarctions are 
foun<l in all stages, from reddish-brown clots t.o purulent masee~. 'l'he 
spleen is usually found enlarged, and of a dark purplii::.h color. 

Etiology.-Thc cliic[ ca.uses nrc ulceration and in fl :tmmator.v proceR~~in 
theabdominal cu.vity. 'ryphlitis, perityphlitis :ind ulceration of the vcrmi· 
form appendix sometimes induce it. Diseases of the rrctum. as rrrto-ure
thral fistulre and suppurating hcmorrhoidal tumors, rhronic peritoniti~, a~ 
scess of the spleen, suppurating mesenteric ghnfl~, ffo:ea~es of the nu.·~n· 
trry which have pus as their product, nnd dii::;m~es of the bile 'luct(l, such 
as iuHammation, ulccrn.tion and perforation. especially when cau(;;cd hy im· 
pactcd gall -stones, often excite suppuration in thr portal VC'in. Revere 
blows over the region of the liver hase brcn followed by P.rlrphlchitis 
Snppurative gastritis may be followed b_v it. · 

Symptoms.-'l'he symptoms of this disease are usually well marked. Pain 
1s the first and most constant symptom. Tho localion of the pain varic~ in 
different cases; it is generally most intense al.lout the umbilicus and right 
hypochondriac region, just to the right of and below the :riphoicl cartilage . 
. Frequently it is felt l>elow the spleen, and again it seems to come from, or I 
extend to, the region about the crecum. The pain is burning in character, 
and accompanied by slight tympanitis and teudcrness. With the pain thr 
tempera.lu re is elevated, Lhc pulse-rate increased, and soon a more or \e:-.i \ 

I 
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rolonged rigor occurs, during which the temperature will rise to 101°, 
02 F., or even high.::r. After this comes a. profuse ancl exhausting swMt. 
he rigors and sweats continue for two or three days, and may occur so 

egubuly in the morning or e,·euing as Lo suggest the presence of some form 
of malarial !ever; usually, however, the chills are irregulat. Slight jaun
dice, gradui~lly deepening, but never very intense, is soon present, an<.l 
ometimes assumes a greenish tint. The pulse is graclual1y increased in 
rcqucncy, reaching in some cases 130 per minute. The spleen increases 

~ 11 size daily, and is quite tender to pressure. The appearance of the patient 
s that of one suffering from some grave form of disease. He becomes 

greatly emaciated, and there is more or less profuse diarrhcea, often contain
ng blood. llromatcmesis an<l bilious vomiting arc frequently present, and 

as the disease ad,·auces the fever assumes a hectic type, with signs of gen
entl prriLonitis, accompanied by painful tympani tis and obstinate vomiting. 
Ascitcs, i( present, is slight. Petechire appear upon the surface, and aph
thre develop in tho month. Typhoid symptoms usually come on toward 
the close, with low, muttering delirium, subsultus, somnolence, and fatal 
coma. The mintl may be clear to the last, the patient dying in an ex
tremely emaciated condition. In this disease there sometimes occur dis
tinct remissions at the end of the first week, but thls must not mislead one, 
for exhausting rigors and sweats will soon follow a.ncl lead to a fatal result. 
The urine is scanty, non-albuminous, and usually contains bile pig .. 
ment. 

Physical Signs.-By palpation and percussion both liver and spleen are 
found uniformly enlarged, and very tender, but the spleen is relatively 
much more enlarged tha11 the liver. 

Difi'erential Diagnosis.-Suppurative inflammation o( the portal vein may 
be mistaken for adlte:sive pylephlebitis, for malarial fei:er, abscess of the 
liver, and catan·li of the bile-ducts. 

In suppumtivc pylephlcbitis severe pain, rigors and sweats uslJCr in 
the disease, and recur irregularly throughout its course; these never mark 
the advent 0£ the adhesive variety. A large amount of fluid accumulales 
rapidly in the abdominal cavity in adhesive pylephlebitis, and it rarely, if 
e\'er, occurs in suppurative. Jaundice is the rule in suppuratirn pylephle. 
bifo~, and the exception in adhesive. 'l1he liver is smaller than normal in 
adhe~iYe, and larger than normal, and tender, in suppul'ative. The spleen 
is enlarged in both diseases, but it is excessiYely tender in Lhe suppurative 
form. 

In mala1'ial Jet•er the rigors and swca.ts follow a definite order, while 
in suppnrati,·c pylcphlebitis they occur irregularly. Thc1e is no pain in 
malaria, while in suppnrative pylephlebitis it is diffused over the hepatic, 
umbilical and splenic regions. 

Dianhroa rarely occurs in abscess of the liver, a.nd if present it is of 
short duration, often alternating with constipation, when the stools are 
firm and clay-colored; while profuse diarrhooa. exists from the commence
ment in euppurative pylephlebitis. Jaundice is rare in hepatic absces!!. 
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and of common occurrence In suppurative pylephlcbitis. "Fluctuation ta 
often present in abscess oi the liver, and never in suppurative pylcphle
bitis. 

In catarrh of tl!e bile-ducts slight fever soon gives place to a normal 
temperature and a slow pulse, while there is a high temperature and rapid 
pulse throughout the course of suppurative pylephlcbiLis. 

Prognosis.-Ncarly all the cases of suppnrativc pylcphlehitis are fatal. 
Its duration vn.ries from one or two weeks to one or two months, the a\'Cr· 
age being about one month. Death may occur from tliarrhcea, from hem. 
orrhage, from exhaustion, and from the intense gastric catanh which may 
compJicate the disease. 

Treatment.-We are powerless to arrest this disease; and its treatmenti• 
altogether palliative. Morphia hypodermaticall.v is the only reliable meat~ 
of relieving the pain which is so distressing. Di~rrhcea is a part or ita 
natural history, and all the resisting power of ' the patient is required to 
withstand the exhaustion and cachexia which it produces. Although 
quinine has no controlling power over the disease, it may be nsed as an 
antipyretic and stimulant, and should be freely administered in connectiou 
with stimulants and a most nutritious diet-

AMYLOID . DEGENERATION, 

The most common degenerations of the liver are the amyloid and the 
fatty. 

Amyloid, waxy or lardaceous degeneration of the liver, is never a pri· 
mary disease. It is one of the painless enlargements of the liver. 

Morbid Anatomy.-The degenerative process begins in the walls of tbe 
capillaries and small arteries, very rarely in the veins. Various theories 
have been advanced conceming the nature of this degeneration ; some 
claim that it depends upon blood changes, and refer to the connection 
between waxy change and syphilis in support of tl1cir views. Others main· 
tain that, the alkalinity of the blood being diminished, the normal relation
ship between its other constituents is disturbed, and as a consequence 
amyloid material or "dealkalized jibn7n ~: is deposited; tlrnt the process 
is not one of simple infiltration. In detail the changes arc as follows: 
-the capillaries are stretched and consequently have their diameter 
increased ; their wa11s then become thickened by infiltration or deposit, so 
that their channel is narrowed or wholly occluded. The material depos· 
ited is a substance resembling albumen in its reaction ; it is nitrogcnouSi 
homogeneous, and translucent, with a dull, shining surface. Its reaction 
is characteristic, a watery solution of iodine changing it to a deep red· 
brown color, which gradually passes off; if before it entirely disappears a 
drop of concentrated sulphuric acid is ))OU red over it, a violet or deep blue
black color rnsults. The change in the capillary walls is rapidly followed 
by a similar one in the walls of the arterioles ; all the coat.a of the smaller 



artenes are involved simultaneously, the most marlccd change, however, be-

::g t~~e t~:~i:i;::cl~~~,~~;t. b:!~~=e:mf~~i~ec;t~·~g:.~~ t~;~e lil~~::i;~:~;s ~eg~~: 
hepatic lobules. An extension of tho infiltration to the adjacent liver
cells cansC's them to enlarge, become irregu1ar in outline, and coalesre in 
masses; tinnlly a. whole lobule becomes involved. This enlargement, the 
incrca~ed lateral pressure, and tho diminution of the lumen of the Ycsselsj 
cause a clccrC'a~e iu the blood SUJlply, and lhis leads to atrophy of the liYer
f'Cll~. 'l111e Jh·cr is uniformly enlarged, sometimes to such an extent as lo 
nearly fill the abdominal cavity. It is stony hard, non-elastic, heal'ier 
than normal, its spcefic gra.Yity is increased, nml its C'dgc.s a.re sharp and 
well cleflnC'd. The capsule is lense, shining, and has a. gray "waxy" look. 
In some rare cm:es onhugod lym:µbatics are found in it.s transverse fissure, 
oncl th('n j:urndice ma.y be present. 

On serlion, the liver cuts wilh a." creaking" sound, like bacon (hence 
its name lardaceous), and 
the cut surface has a. 
"ehec~c yellow,'1 or dull 
gray, gfo:tcning appearance. 
The whole or n. part of the 
liver may be involved. If 
tl1c whole liver has under
gone amyloid degeneration, 
the cut surface pr('~ents a 
homog-eueous appearance, 
rmcl either the outline of 
the lobules is lost or they 
arc seen to b(' enlarged and 
irl'('gular; sometimes a 
"yellow rim" can he traced 
at their periphery, due to 
fatty change. rrhc micro
scope shows the lobules to be 
incrca~ed in size; the liYcr 
cells at the periphery of 
the lobules ore infiltrated 
with small sph('rulcs of fHt; 
midway bet.ween the snr

Amyloid Dt>generatlon. 

fnee and centre of the lobule there is a zone of amyloid matter, and in 
some in~tanr('~ there is a pigment fl<'pORit in the zone jnst about the vena 
centrnlis. We have. th('n; first, the fatty zone al the periphery of the 
lobules; secondly, the waxy intermediate zone; and, tliirdly, the pi~
ment zone around the central vein. The Jiver ce1Is lose their polygonal 
~utline, 1 and hC'comc irregularly oYal or circular in shape. Their cell-walls 

1 QuitCrt.'C'~·11tly ('omil, in ex1uniningmn11y1-11e1;imr11~, round 11oclum:;ei111hc hefl11oliccell11 
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cannot be traced, but merge into the neighboring ma,c;s of amrloid 
material. The contents of the cell arc atrophied, nuclei arc not Yi~il:ih't 
tho11gh occasionally a nucleus of one cell stands out enlarged and shin

ing A semi-trausp<1re11L homo
geneous mass fills the cell, eaus
iag it to present the appearance of 
er wax.v scales. n Fatty degenera
tion frequently coexists with amv
loid change. 'l'hc liver will lhC°n 
partake of the characters o[ l>oth 
waxy nnd fatty change. Cirrhosis 
or simple atrophy may precede or 
be associated wiU1 waxy dcgenem. 
tion, and syphilitic nodules and 
cicatrices from cc perihepntitis S)· 

ph ili tica" mn.y exist in a lher 
which had subsequcutl)' under
gone waxy degeneration. The kid
neys undergo amyloid degenera
tion. The spleen is enlarged, firm 
and waxy; the lymphatics gener· 

Ti!"''"" ~<<u,i•ac~.""~":~1,a __ •r. j;''':"'~.<'·~~~,,~'.~: ally, and the gastro-intestinal mu-
cous membrane may also become 
the seat of the amyloid change. 

Etiology.- Seventy-fivc per cent. of the cases of waxy Jiver occnr in males 
between twenty and fifty yea.rs of age. ·Syphilis is its chief cause. Pro
longed suppuration and chronic diseases of bone are also prominent causes. 
Caries, necrosis, especially when the larger joints arc involved, rickets, dys
entery, chronic intestinal ulceration, and sometimes chronic pyelitis rtre 
reckoned among the morbid conditions whicl1 predispose to it. A scrofu
lous diathesis, prolonged exposu re to ma1aria, and a cancerous cachcxia are 
among the rarer conditions under which a.myloid dcgencrn.tion is dcvel· 
oped. 

Symptoms.-Its advent is never well defined, occurring as it docs with 
diseases which a.re prone to cause ::turemia and wasting of the body; its sub
fective symptoms are at first very obscure. rrhcrc is no pyrexia accompany
ing it. The patient has a sense of weight, fu lness, and constriction in the 
right hypochondrium, never amounting to pa.in, the sensation beiug rather 
one of discomfort. Jaundice and ascites are not part of the natural hi!!
tory of amyloid li ver. When jaundice is vresent, it is due either to an 
intercurrcnt catarrh of the bile-ducts, or to pressure from the enlarged 
lymphat ics in the transverse fissure. Ascitic accumubtions result from 
complicating peritonitis or from the pressure of enlarged glands in ihe trans
verse fissure. L:ite in the disease, diarrhooa and rnmiti ng are induced by 
the slightest irregularities in diet, on account of the implication of the ga.•· 
tro-intestinal tract in the amyloitl change. On m1 examination of th1 
h)ood of one who bas suff!'!'C<l from wnxy degeneration of the liver, tb1 
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proportion of white blood globules will be founu increased. The skin bM 
a pale, "waxy,. look, and oftentimes exhales a peculiar odor. Early in 
the disease the freces are firm, and pale in color, because of absence of bile ; 
Jater, when the so-called H waxy diarrhcea ., sets in, there are pale UJucous 
stools, sometimes having a dysenteric odor. Tbc urine is increased in 
amount, is of a pale lemon-yellow color, low specific gravity, averaging 
about 1.010, and contains albumen. 'l1hc amount of the albumen increases 
as the disease progresses; epithelial and large hyaline cnsts are present. 
Anasarca may occur in the advanced stnge ol the disease, with general 
dropsy. 

Physical Signs.-Inspection in the advanced stage of the disease shows 
bulging of the hepatic and splcmic regions. rt1ho sharp edge of the li\'Cl' 

will be found projecting belm·,· the free border o[ the ribs, with a firm, hard, 
resistant feel nnd a smooth surface. ~L1he spleen is incrensed sometimes to 
three times its normal size, and is resistant. 

Percussion.-Tho areas of hepatic and splenic dulnees are incrensed 
equally in all directions. 

Differential Diagnosis.-Waxy lirnr may be confounded with the first 
stage of cirrhosis, which has already been referred to, and also with 
fatty liver, the diagnosis of which is considered in the history of that 
disease. 

Prognosis.-Thc prognosis is unfaYorable; the disease is progressive and 
fatal, and we can only hope to arrest its progre~s when it occurs with syph
ilis. Its exact duration cannot Le estimated, since its beginning is so ob
scure. It is usually slow in its development, and extends over a period of 
many months and sometimes years. Among its most frequent complica
tions are diarrhcea, purulent peritonitis, perihepatitis, fatty and waxy 
kidney, dysentery, pulmonary ceclema, pneumonia, and pulmonary gan
grene. Death may result from exhaustion due to faully nutrition ordiar
rhc:ea, from general dropsy, and from ur::emia or other complicating 
diseases. 

Treatment.-The first indication for treatment is to be found in its causa
tion. lf it is dernloped in connection with disease of Lhe bones, the discase<l 
bones should be removed. and prolonged suppuration arrested. If s,vphilis 
exist, autisyphilitic measures are indicated. In phthisis, cmpyema, and 
other similar diseases, attention must be directed to the primary disease. 
Alkalies have been administered, on the ground that the amyloid malerial 
is "dealkrtlizcd fibrin," a.ml that with the suppurative process a large quan
tity of alkalies pass rapidly out of the system. When once the amyloid 
process is well established, the diet should consist largely of meat; sugars 
!lnd starcl1 should be avoided. Alcoholic stimulants may be taken· in mod
eration. The climate, clothing, and general hygienic surroundings of Lhe 
patient arc important. Tonics, and iron combined with some preparation 
of iodine arc indicated in nil cases. But when a history of syphilis is clearly 
elicited, then iodide of potnssium may be given in large doses, with the 
hope of arresting lhc progress of the disease. Alkalies, chiefly potassic salts. 
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are in great repute among the advocates of the "alkaline trealment.'' and 
they can be given without fear of injury in nearly every case. It ii.; duimt'll 
by some that ammonium chloride produce~ lhC' moHt bencficiul t:fTt'l'lti, buL 
my own experience does not snstain the st:·ong statements that lmrr bcl·n 
made regarding it. The mineral waters are too cxh:rnsting for lhii; rlu~sof 
patients, and, although they may give tempornry relief, should nn! bl~ USl'll 

in its treatment. External :ipplications, i-ueh as iodine oinlml1 nl~, :11111 
nilro-nrnriatic aci1l baths, ham Leen u~ed. hut without aur mar~l'ill'f 
fa,·omblc results. IC urremic symptoms develop, mt•a.:urc~ f;1r tlH'ir rt~ 
lief i;:;hould be promptly instituted. Drastic purges, howc\·l'I', mul'lt not 
be employed, for the condition of the gaHlro-intestinal tract t•o1Hrn-iudi. 
cutes their use. 

('Jllto:VIC' A'l'HOPJIY OF 'l'llE Ll\'EI{. 

The term "atrophy" includes all those forms of hepatic disease iu which 
tl1P1-e is a diminution in the size of the lirnr, due to decrease in either the 
munber or the size oi the hepatic cells. Strictly speaking there :m ~it 
varieties of hepatic atrophy, viz. :-acute yellow atrophy, i1Uhmrfion 
atrophy, from repeated attacks of pcrihepatilis, cirrlwsis, alrophy from 
long continued ltyper<emia,, atrophy from ad!tesivf' pyfrpltlebitis, and clmmic 
atrophy. All these '"arietics have already been considered under tlll'ir 
proper head, except the one termed clwonic atrophy. The liver in cl1ronic 
atrophy may have a. brown or red color; hence the f(•rm chronic brown orr~l 
atrophy. The pathological processes which lead to it arc similar to tho 1 

which take place in atrophy or any gland tissue. I 
Morbid Anatomy.-Chronic atrophy may be partial or general. Tlie 

liver is smaller than normal, ancl its diminution in size is uniform. Some· 
times its weight is decreased to twenty-four ounces. It is flabby nnJ 

1 

tenacious, its edges arc thickened, its capsule is smooth, of normal thick· 
ness, and free from adhesions. Sometimes it is shrirnl1cd, but n<'Wf 
"hob-nailed" or lobulated. In partial atrophy, there arc often large de
pressions on the surface, the result of the pressure of neighhoring or~an'1 
or o[ tight lacing, or the wc:iring of belts tightly about the wah~t. A l:irge 
quantity of thin blood flows from its cul surface, which lrns a uniform 
Lrown-red or mottled appear:tnce. 'fhe sections of the larger portal vc:;~('lf 
gape. 'fbc outline of the lobules is obliterated. The portal vein und 
its branches are enlarged, the walls assume a yellow-red color, the fibrout 
sheath, derived from Glisson's capsule, is thickened, and its finest ramifica· 
tions end in blind pouches or club-shaped extremities near the periphery of 
the lobule. The capillaries arc usually filled with pigment granule& 
Sometimes the hepatic vein is involved, but never to the same degree 81 I 
the portal. The bile ducts are either empty or contain a small amount ol 
pale, turbid fluid, having traces of albumen. By the microscope the gran· 
ular contents and nuclei of the Jicpatic cells will be found to have di• I 
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appeared. Tho cell walls will be indented on~ slirivelled, and often 
pigment granules, traces of bile 
coloring matter, or little fatty 
spherules will be seen occupy
ing their place. When the 
atrophy is partial, these morbid 
changes will be found to exist r 
underneath the depressions on 
the surface, where pressure has 
been long continued. The 
spleen. is usually enlarged, but 
only slighlly. The gastro-in
tcstinal mucous membrane is 
the scat ol catarrh, and somc
tnnes there arc punctate hem
orrhages beneath its mucous 
surface. • 

Etiology.-Tbecauses of par
tial chronic red atrophy are tight lacing and pressure from peritoneal 
effusions ancl from abdominal tumors. It may also be caused by extensive 
adhesions to adjacent organs. General atroph,v may be due to the con
traction of the new connective-tissue developed in the substance and on the 
surface of the organ, and to chronic malarial infection. 

Symptoms.-The symptoms closely resemble those of cirrhosis of the 
liver. There is loss o! appetite, fnrrcd tongue, a sense of weight in the 
right hypochondTinm, accompanied by the train of symptoms which attend 
chronic gastritis. There is profuse and exhausting diarrhcea alternating 
with constipation, l10morrhoida.l tumors, hrematcmcsis, intestinal hemor
rhages, tympanitis, ascites and cmaciation,-aU which may be present in 
interstitial hepatitis. 

Physical Signs.-Palpalion. If the surface of the liver can be reached, 
it will be found smooth and resistant. -

Percussion.-The area of hepatic dulness wi11 be diminished in every 
direction. 

DiJferential Diagnosis.-The differential diagnosis between chronic red 
atrophy and cirrhosis of tlte liver is always difficult. In cirrlwsis there 
will be the history of spirit ill-inking, of gout or rl1eumatism; none of 
whirh will form a part of the history of chronic atrophy. In cirrhosis, 
slight jaundice is common toward the end of the disease; it nercr exislE' 
in uncomplicated red atrophy. Venous stigmata, which are so often 
met with on the cheeks in cirrhosis of the liver, are absent in chronic 
atrophy. Dia.rrhcea is not so common or persistent in cirrhosis as in 
atro11hy. The urine in cirrhosis is high co1orecl and contains albumen, bile 
pigment, and lithates; while in atrophy it is pale, and bile pigment is 
mrely present. In cirrl10sis the liver is bob-nailed and rough on palpa
tion, while in atrophy it is smooth on its surface. 

Prognoais.-Recovery irom chronic red atrophy never ·occurs. Death 
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may result from exhaustion due to the diarrh<Nt, from hrematcmcsis or in
testinal hemorrhages, and from general clropSJ. 

Treatment.-Little can be accomplished in lhe treatment of thhi tlil'l·Me 
except to alleviate suffering and prolong li[e ; it is iucumblt'. \\'hen the 
ascites causes dyspnooa it must be remo\"erl by mcchnnical means. 

FATIY LIVER. 

Fatty degeneration of the liver occnrs either as n. fatty injiltraliofl or 
as a metamorphosis of the albuminous clements of liYcr-ti&nc inlo rat. Jt 
is one of the painless enlnrgemcnts of the liver. 

:J.'emporary fatty infiltration oI the liver is a. physiological state which 
occurs after the ingestion o( food rich in hydroca1·bons. 

Morbid Anatomy.-In fatty infiltration, the liver is increased in size und 
has a peculiar flattened appearance. Its surface is smooth ant.I pre~eutu 

pale brown or light yellow color, according to the degree of intiltration: 
its borders are smooth and rounded. and it has a doughy, flabby !eel, and 
pits ou pressure. Its capsule is tense, shining, and transparent; enlarged 
tortuous vessels arc frequently seen travcrsi ng it. 

On section the organ cuts readily, and the wanned knife blade is coated 
with oil globLdes; little blood Hows from the cut surface. In the earlJ 
stage it presents a. ret iculated, mottled appearance, of a dull yellow color 
'fh is appearance is d uc lo the rim of fa.t globu lcs around the p<'riphery of 
the acini, while the parts immediately about the central vein are intensely 

congested ancl pigmented. In 
the latter stage, tl1e whole 
surface presents a homo,!!'('ur
ous bright "butter yellow~ 

color, and fat cells arc found 
occupying the centre of the 
lobnle. Amyloid dcgeneratioo 
and fatty infiltration may hf 
found in the same org:1n. 
With themicroscopethelobnlre 
will be found enlarged, and 
tlie cells at their peripheryatt 
rounded, larger than normal. 
and fllkd with fat glohul~. 
'l'hese fat globules yary in ~ize. 

Futty lnllHmion somelimcs a single oil drop 
&ctitmof a Portal ('nnal11ndjll>rtionofthrtt Ld.ndu. occupies the entire rrll ~JllK't' 

,t, A, 1i ~%~~~t~;·'X,~~~t~·f,~rl<U canaJ. the clouded nucleus and ~land 
h: z~:,:g~z:,~~IJI uJar COlltentS being pre . .;,;ffi ti 

E. P~~f';:;Ki~{,~'t f~'!;;,jJf~ u·llieh miallfat (Jloblllo1 against the cell wall. At fi 

~-. J~1~:Xf~ij,i~J~l~3Z~g;~F~·1[~,~fi£!~aL~t;,. ia !~~uc~~~~la~:::c:~~::1:h:,~~n\~ 
cells about tbC vein arc infiltrated with fat to a. slight extent; later o 
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the capillaries are compressed and the cell filled with pigment granules. 
Pigment deposit and fa.tty infiltration are not often found in the same 
cell. When lbe cell-wall remains intact, and the accumulation o[ fat is very 
great, the outline oI. the cell is uncrnn. The proportion of fat has ranged 
as high as scveuty~c1ght per cent. when the liver was freed of water, and 
consisted oI olein ancl margarin 1 with slight traces of choJcsterin and 
l!t1gar. 

Etiology.-Fatty Injiltration.-As hns been stated, an cxaggNation of the 
normal physiological processes will lead to a pathologicnl accumulation of fat 
in the liver. Thus we find it in those eatiug largely and exercisi ng liltle, 
e~pecially if the food taken is rich in hydrocarbons, and if alcohol ic stimu
luubi arc freely used at the same time. The obese and lhe gourmand are 
llways subject to lhis disease. Females nrc more linbl c than males to fatty 
infiltration of the lirer. Fatty infiltration occurs most frequently at t he 
middle period of lile, when the time of acti\·e physical cxertiOJl is past. A 
warm and moist climate predisposes to il, especially when ouc or more of 
the abovc.na.mecl causes arc in operation. Pulmonary phthisis is often ac
companied by fatty infiltration of tbe li\'cr, the deficient respiratory power 
causing imperfect oxidation. Extensive crippling of the lung from any 
cause may lead to it. In the new-born the liver sometimes contains an 
abnormal quantity of fat, and there ls undoubtedly an hereditary predispo
ition to it in some families. 

Fatty ilfclamorplw~is, or true fatty degeneration, may occur at circum
scribed spots in the liver, about cancer.nodules, pathological new fonna4 

tions, and in advanced stages of cirrhosis, chronic atrophy, and amyloid 
degeneration. It may be uniform throughout 
the wholr lircr, as a result of poisoning from 
pho~phorns, antimony, arsenic, ether, ancl 
chloroform, or from blood·changes in typhoid, 
yellow, and puerperal foyers, in small pox, 
scarlatina, pyremia, and any disease where au 
extremely 11.i'gh temperature is sustained for a 
considerable period. Th rre is a sirnihu· form 
or degencmtion, clue to the altered st:ite of 
the blood, in old age. 

Symptoms.-11he Sj'mptoms of fatty liver, 
with few exceptions, are decidedly negntive. 
The fatty accumulalion, though not enough 
to eauae sufficient obstruction to the portal 
circulation, to lea<l to ascites or spleuic en· Fatty degeneration. 

lnrgrment, is sufficient to give rise to gastrjc 
~ymptoms, such as dyspepsia, flatulence, and -··~;.,;;jj',;,iio.,:;;;9·,,,·,,,;,,,;;;;;;;;,. 
loss of appetite. There being no inter-
ference with the formation and outflow of JJ. 

the bile, neither jaundice nor changes in the 
color of the freces occu r. As the disease progresses the enlargement of the 
li,·er may cause a sense of fuluess in the right hypochondrium, never, 
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howen~r, attended with pain. The slightest indiscretion ca.uses an attack 
or gastric catarrh and diarrhcca, which persists long after the removal of 
the cause. 'l'he patient is anremic and moody, and there is a general Jo:ia 
of muscular power, with a disposition to sleep. 'rho blood is hydr:rmic. 
'rbe skin is sometimes shining, always "velvety,, lo ihc fc('I, and ofh'o 
pasty :md smooth. like that of a wax figure. The integument all over the 
body feels smooth, Yelvety, :md flabby. Dyspncea remits as much from the 
weakness and anremia, ns from pressurn of the enlarged liver. When BJ mp. 
toms of acholin, clue to the altered state of tho blood, arc attended by absl'nce 
of bile in the intestinal tract, rapid auremia, exhaustion, delirium and coJ. 
lapse occur, and extensive fatty metamorphosis is then usually as.~cial«I 
with some other hepatic degeneration. The faces are usually normal in color 
nnd the bowels a.re irregular and constipalod; in tho highest gmdcs of folly 
mclamorphosis they arc pale a11d clay-colored, and attacks of diarrhu·o. are 
frequent. 'rhe urine is pale, nou-::ilbuminous, and of a low specific gravity. 

Physical Signs.-Palpalion. The rounded smooth edges of a uniformly 
enlarged liver arc readily felt below the border of the ribs; tho organ haa 
a doughy, soft feel. When fatty degeneration occurs with waxy or ('olloiJ 
disease, the liver is diminished or is of uormal size and smooth. 

Percussion.-Thc area of hepatic dulncss is increased in all directions, 
the increase being mainly downward and forward. 

Differential Diagnosis.-Patty rind waxy dcgoncrntion are frC'quently 
mistaken for each other. lu waxy liver a history of syphi lis, prolongt.id 
suppuration, or disease o! bones will be elicited; in fatty liver there is a 
history of alcoholism, prolonged wasting disease, or one of 11igh li\'ing and 
sedentary habits. In waxy liver, tho skin is pale, dry, and has a peculiar 
odor resembling that or indigo_; in fatty liYcr the skin shines with fat, 
and has a rnh•ety feel. The blood is hydrromic in fatty li\'er, and is leu· 
kromic in waxy liver. The urinary symptoms in hoih arc distinct: ID 

waxy li ver the urine is o[icn increased in a.mount, is albuminous, anti con· 
tains casls; in fatty liver iL is normal. In waxy liver the freces are t'UIJ 
deficient in bile and pale in color ; in fatty lj,·er they arc normal uutil 
an advanced stage of tho disease is reached. A waxy lirnr is hard; a fatty 
liYcr is soft and flabby. .A waxy liver ma.y hecomc much larger lhan 1 

fatty liver, and its edges arc sharply defined; while in la.Uy Ji\'er they are 
smooth and rounded. With a. waxy liver tho spleen is enlarged, but with 
fatty liver it is normal in size. 

Prognosis.-Fatty infiltration of the li ver is not a. grave form or di11t·a~. 
There is clanger only when fat.ty cl<'goncrntion of lirnr-tissuc occuri>. 
Death may result from fatty heart, pulmonary redcma, acholia, 111~ 

plcxy, the exhausting diarrhooa, and from the complications already re
ferred to. 

Treatment.-Whcn the diet, mode of life, or climate is the main elem(·nt 
in its causation, the indications for treatment a.re simple. A restricted 
diet, with no fat or sugar, and with regular daily exercise in the opw air 
will, in most cases, increase the patient's strenglh and lessen the size of 
the liver. Ca.re must be kikcn not to stop alcoholic stimulants too suddenly, 
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for fatty heart may co-exist. 'l'hey must be decreased gradually. Iu all 
ca&?s, a resiUence in an elevated temperate region, free from marshes, is im
portant. Tho vegetable bitters combined with alkalies will aid in restor
ing the appetite when it is lost. Iron should be administered in the form 
of the carbonates and lactates. Rhubarb and aloes will best relieve tho 
constipation, and vegetable astringents control the diarrhcea. In syph ilis, 
iodide of potassium is of service. In the fatty liver of phthisis, nothing can 
be expected from treatment so long as the phthisis is progressive. 

PIGMEN'£ DEGENERATION. 

The pigment or melanotlc liver is that form of hepatic degeneration in 
which there is an abnormal deposit in the liver of pigment derived from 
the coloring matter of the blood. In pigmentation there must be prima
rily a fa.ult in the circulation or in the blood-vessels; usually it is the re
sult of slowing of the b1ood current. The red corpuscles either pass 
through the walls entire, or 1iberate the hremoglobin, which then transudes 
the capillary vessels. 'l'he blood from '" 
the spleen, loaded with pigment, 
passes into the portal vein, is carried 
through the interlobLtlar veins, then 
into the veins just within the periph
ery of the lobu1c. Hoomoglobin re
maining in the portal capillaries soon 
breaks up into brematoiclin and, ac· 
cording to some, into melanin, though 
we are inclined lo-day to regard me
lanin as allercd h~maloidin . This 
hrematoidin is first yellowish, later it 
con~ists either of browuish·biack 
granules or crystals of an intensely 
black color. Both hremaloidin and 
melanin remain unaltered when once 

~:r:~1c~.ncJi~~10t1~~~L~:~ct~l~rt~;s:~::.r ---f'" ;ff:(ij;{~;;',:~J~tti:"'!""· "'l"''~''.''"f': 
Extensive capilhuy stagnation with 
a large amount of pigment matter 
eluding the vessels gircs rise to 

Morbid Anatomy.-The li\•er en larged from congestion and 
the capsule is smooth and tense ; afterward the organ becomes sma.1 lcr 
than normal and atrophies, its color .being much deeper than in the ear
lier stage and its edges sharply defined. 

01i sertion . in the first stage, dark blood flows from the congested pa.rcn
chyma. If the cut surface presents a mottled appearance there is a steel. 
~y or black ring around. and sliglit ly encroaching on, each lobule, shad. 
1ng oil toward the central vein, In congestiQ1l of the liver pigmentation 
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commences about the ccntml vein, and gradnal!J diminishes t.oward tho 
periphery or the lobule. Jf the smface is uniform it presents a color whi(·h 
resembles "graphite,., a blackened gray color ha,·ing a slight lustre, and 
the pigment deposit is seen to h:ivc reached Urn central vein. Occasion:illv 
spots of exlravnsation arC' found scnttcred throughout the organ. On &or"· 
ti on of an atrophied "pigment I iver" the whole cul su rfacc is black, and all 
trace of the lobules is frequently lost. A microscopical examination 8hO'All 

the capillaries, not only portal but hepatic, filled with granules or Cr}:>t.ali:, 
either throughout their entire extent or in isolated patches. The llt.'patic 

cells contain no pigment, but art' fillt.J 
with oil.Y or amyloid material, or wme
timcs wHh dark-colored bile. JA:ucin 
has often been found in lhc parcnc:hy. 
ma of n. pigmented liver. Jn 1;n 
"atrophied" liver, the lobules anil 
cell~ are sl1rnnken, and the capillury 
system is a mass of pigment. 'J111e 

1-; spleen is softened and usually enlarged, 

~,i~ ~e:1~~- eS:~:~~~:cl~~1 ;~gn~1~~·~~l,th1~:1d u:: 
:19 liver. Jn some cases of pigment lhcr, 

. ··~~~ .0: there are evidences of hemorrhage' 
into the various serous cavitic~. In 

Pigme111Jkgcncration. 

connection with pigment degeneration 
of the liver, pigmentation may occur 
in all the organs of lhe body. 

"'1t~~l~J~~ifi:~~~tt~;:.:~:;:,~:.~ Etiology.-Malarial infection is the f. on1y known cause of melanotic linr, 
but whether a lnrge amount or peculiur 

kind of malarial poison is neccs&1.ry fo1· its development hus not as yet 
been determined . 

Symptoms.-Frequently those who have had extensive pigment depo~its 
in all the organs of the body, have given during life no symptoms to indi
cate their presence. The first effect of e:xtensiYc pigmentation of the lhcri1 
an abnormal secretion of bile. The liver is enlarged and tender to pre~ 
ure. The skin in the milder forms is ash-colored, and in severer forms it 
is of a dark-bronze hue. Thero may be slight jaundice. There is gnslro
iutestinal calarrh with nausea., loss of appetite, flatulence, painful tympa
nitis, vomiting, and diarrhooa which may pass into dysentery. In screre 
cases, hemorrhage from tho gast-ro-intestinal mucous membrane and from 
the kidney occurs, attended b.'f exacerbations and remissions correspond· 
ing to febrile exacerbations and remis~ions. There is rapid emaciation 
and extreme exhaustion with giddiness, headache. and ringing in the ron. 
Occasionally the vertigo comes on so suddenly that the patient falls to the 
ground without the least warning. Active delirium is often followed bf 
profound coma. The urine and freces are passed involuntarily during the 
period of stupor. Coma is the most frequent termination of the cerebral 



401 

, 8riety o! pigment liver. In severe cases which terminate in recovery there 
\soften temporary loss of memory. 

Physical Sigru.-Jnspeclion shows the ashy-gray, jaundiced, or brown 
colored skin. 

Palpation.-The surface of the liver is smooth, ancl in the firstslagc the 
organ is larger, softer, and more tender than normal. In the second stage 
it is small ancl hard. 

Percussion.-In the early stage the area of hepatic dulness is increased; 
in the later stage it is uniformly diminished. 

Diftierential Diagnosis.-Tbc liability of confoun<l.ing pigment clegenera
g0n with other diseases of the liver is not so great as is the difficulty of 
recognizing its existence. If: in intense ma.hll'ial inrection, cerebral or 
urinary symptoms come on suddenly with hemorrhages from the mucous 
mrCaccR, a bronzed hue of the skin, and the physical changes in the size of 
the liver already reforrccl to, pigmentation of the liver may be suspected; 
iUld if, in addition to these, pigment matter is found in the blood, lhe 
diagnosis will be eslablishcd. 

Prognosis.-The prognosis is favorable iI the patient can be removed 
from the source of malarial infection. The elements which render the 
prognosi!:I unfarnra.hle are severe cerebral and renal symptoms combined 
v.·ith signs of extensirc portal obstruction. Death ma.yoccur from exhans
;ion Uuc to the diarrhma, dysentery, or intestinal hemorrhage. 

Treatment.-'I'he preventive treatment corresponds to the preventive 
;reatment of malarial fever. When the disease is once established, the 
~hief indication is to administer la.rgc doses or quinine. 'rhe symptoms in 
\II varieties of the disease remit as soon as the individual is brought fully 
ander the influence of this drug. Purges act unfavorably. If the cere
nal symptoms arc urgent; ammonia may be combined with quinine. 
Preparations of iron and a change of residence to a. non-malarial district 
ve esscntial to its succcsshll management. The diet should be of the most 
outritious character and non-stimulating. 

CANCER OF TIIB I,IVER. 

Cancer of tl1e liver may be either primary or secondary. It is secondary 
~cancer of the stomach in one-half o.f the cases. J t has been estimated 
.hat one out o.f e\'Cry one hundred persons has cancer of the liver. The 
rarieties of cancer met with in the liver are scirrlrns, medullary, melanotic, 
wd colloid cancer. Infiltrated cancer without any change whatever in the 
'orm of the organ has been found. 

Scirrlmtf is usua1ly primary, while medullary is almost always second-
1ry. Scirrhns makes its appearance first as rounded masses. These masses 
ncreaserapidly and soon attain their full size, which varies from that of a pea 
.othato.f an orange; they then remain stationary for a time until the fibrous 
;iaaue contracts. The number of these nodules varies inversely with their 
rir.e. Scirrhus developments usually commence in the interlobular spaces 
ind gr;;gually extend toward the centre of the lobule. As the liver-cell• 
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arc being crowded upon, the portal capillaries clisa.ppcar, whiJc lhc l11~patic 
vessels enlarge and ramify in the cancerous mass as a new and pcc:uliar 
vascular net-work. Tho neighboring lymphatic glunds may ah:.o IK"come 
mfiltra.ted with cancer, itnd oflen exert sufficient pressure upon the Lilt. 
ducts to obstruct the oulflow of the bile. 'I1hc caucorous growth somcllmt·o 
iuvo1 vcs the walls of the porlal vein, an<l, ex lending in the direction or the 
capillary terminations, fills up their chamlCd . The bile-duel!\ aleo may be 
obstructed, distended, or ruptured. \rith these changes, the centre of the 
cancer-nodule becomes harder and harder; or by shutting ofI its Ol\ll 

nutrition, the interior of the nodule becomes fatty, while the pcr1pberJ i~ 

soft nnd vascular. The obliteration of the capillaries at t he exterior of the 
mass shuts off the nutrition of the adjacent liver-cells, nncl this indut:bl 
fatty degeneration. The theol'y of the development of medullary canCl'r 
(the implcmtation theory, as it is called) is that cancer-cells pass throu,gh 
the lymphatics, or blood-vessels, and reaching the interlobular ispat:t~ 

become the starting points o[ the cancer development. 'fhis theory ha. 
received much attention, and experiments seem to warrant our adopting i\ 
as one method, at least, in which cancer may de,·elop. 

Medullary cancer is simply a modification or scirrhus. Ha.pidity of de
velopment is tbe d istingllishing pathological ditrcrcncc,-lhc line bctw{'t11 
the two forms often being arbitrarily drawn, for scirrhus may pass into 
medullary, and vice versa. 

Melanotic cancer of the liver is also of rapid growth. The nodule..;, 
though very numerous, arc small in size. The cancer-cells haYc n dcr- it 

at their centre of yellow, brown or blackish pigment, the "granite" look· 
ing spot shading off toward the periphery. Its course is the same as in 

other varieties of hepatic cancer. 
Colloid cancer is of rare occurrence in the liver, appearing only :i~ • 

degenerated form of scir rhus or rncdullary cancer. If mthcr of thc:;c form! 
undergoes mncoid or colloid degeneration, a gelatinous, grny, tenacious 
flu id lakes the place o( the cancer-juice, while the fibrous framework be
comes more distinctly alveolar. Melanotic sa1'<'onw h:is been found: it 
oflen pursues as malignant a course as true carcinoma. 

Morbid Anatomy.-In nodular scirrlvus cancer the liver is irrcgnlarly 
increased in size, the right Johe being usually most affected. With nm.lit/· 
lary cancer it is often so much enlarged as to fill the abdominal cavity. In 
color it. is darker than 11ormaJ, and it is increased in weight, somctimv 
reach ing twenty jJonnds. Upon its surface arc nodulC's, hard, clai;tif. 
rnrc ly fluctuating. and umbilicated at tbcir centres. Occasio11ally, thtre 
arc no nodules on the ~urfacC', the cancerous developments being Confiut~ 
to the interior of tho organ . The capsule of the Jiver is thickened. and 
sometimes the scat of cancerous dc\"elopmcnt. Adhesions connecting JI 

to the adjacent parts are th<' rC'sult of intercurrcnt local peritoniti!:i. 
On section, ~f the clcgcncralion is ad,·anccd, the liver cuts hard, and:! 

creaks like cartilage under the knife. The cut surface is seen studded wi~ 
nodules, the diameters of which vary from one-eighth of an inch to four 
inches. Between the nodules t.be liver-tissue is sometimes congested, &Di 
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of a dark red color, or it is atrophied. The nodules increase in density from 
their centre outward, or ha,·e a. central cavity filled with fatty granules. 
On pressing them, more or less cancer-juice exudes according to the density 
of the tumor. The color of the tumor varies from a glistcuiug dirty while 
to a deep red, according as the vascubr net-work is meagre or abundant. 
If there has been obstruction to lhe bilo ducts the parenchyma will be of a 
bright yellow color. Evidences of cxlravasation from distended vessels may 
be found throughout the liver-tissue and often in the interior of the can
oerous growth . 

Under tlte microscope, a cancer nodule will be found to consist of a fibrous 
framework or "stroma" in which are cancer-cells and cancer-juice. In 

F'l&.77. 

Cancer of the Liver. 
&ct/Im AA.oioin9 part <!fa canuro•11< fl01/11lr 1oi(h th~ contl91VJUA ktpalk fl#u~ 

u~~~~;.;~~::::,'" 
1Cirrhus the fihrous stroma is greatly in excess of the otl10r elements. Tho 
:sneer-juice contains a large amount or fine granular matter, nucleated 
iells and dislinct free nuclei. The cells are of large size and iITegular. 
rnd the nuclei and nnclcoli are oncn multiple and very distinct. The 
nJls of the capillary vessels in the lumor are thin, and their calibre large. 
\ ring of liver cells at the margin of the cancer-nodule exhibits well
narkcd dcgcuoration. 
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Medullary Canccr.-Thc gross appenmnces o( the liver arc the •ame 
as in scirrhus, except tha.t the nodules nrc [ewer and larger. 1-1hey arc 
very soft and fluctuating, and frcqucnUy lhe more advanced lumors 
have ruptured through the peritoneal eurelopc of the liver. Jn thi:-1 
variety the cancer nodules arc often lobulated. Those which occupy llu: 
surface of the liver projc:ct as large irregular tumors. 

On section Jarge nodular masses of cunly-white homogeneous matter re
sembling fmtal brain-substance are fottnd scalterccl throughout. the liHr
tissue. Between the cauccr nodules the li\'Cr substance is more or ll·~, in
tensely congested. Dark red hemorrhagic spots arc seen scattcretl O\cr it~ 
cut surface. 

On a microscopic e:mminalion a small amount o( fibrous stroma. i~ found 
containing a. very large number of cells. The cells are much larger thun 
in scirrhus, though llw .same in kim1, and they arc llrn seat of more fatty 
degeneration. 

Jlelanotic l'ancer.-In common with the morbid appearance of all can· 
cerous clerclo_prncnts, we fintl, besides, that tho li,·er is nodular and very 
cl ark. 

On section the surface presents a pecu1iar moLtlcd appearance resembling 
granite, and there are numerous small nodules studding the whole glanrl. 
On pressure a dark fluid flows from the cancerous mass, varying in color 
from a gray-brown to a deep black. 

A microscopical examJnalion shows a stroma. varying in amount and 
color. Sometimes it is colorless, sometimes very dark. The degree of 
rnscular1ty has wide ranges; the cells at certain spots in the Ji,·er often dis. 
appear and only a peculiar pigment color remains. 

Colloid Degeneralion.-The surface of the liver in this form of cam~ 
differs from the other varieties in that it is smooth with large lobulatiom 

Under the microsCOJJC thccanccrous ma!'ls is made up of large and spheriau 
alveoli with thin walls. 'l1he alveoli contain mucoid or co11oid nu1Lter, 
with fatty material ancl a few epithelial cells. 

E tiology.-The causation of primary hepatic cancer is unknowl; in 
most instances there exists an hereditary predisposition. It is a. di~a.se of 
middle life, occurring oftenest between the ages or forty and 1:1.i'tty.fhe. 
)Jcdnllary cancer of the liver, especially whC'n secondary, is so11.otimcs mf't 
with in cn.rly 1ife, eYen '1S early as the fourth year. It occurs e<pially among 
males and females. Some ha,·c dated its development fMn1 some gn.1t 
mental emotion or strain, olhers from the receipt or a. blow upon the rip:ht 
hypochondrium. Cancer of the li\'er is often sccond;1i'J' to cancer o[ lht 
stomach, mamma, ovary, uterus, pancreas, brain, or 1mrtal vein. Clinic.11 
expJricncc indicates that extirpation of external cancerous masses is nry 
apt to be followed by cancer or the Ii rnr. 

Symptoms.-Thc early symptoms of hepatic c,mcer are obscure. The 
more superficial its development, the more marked 11re tbe s_vmptoms and 
the easier the diagnosis. It will be noticed that the individual is 1!radua11~ 
losing flesh a.nd strength, he complains of a sense of weight and fullne~~ in 
the right hypochondrium, he is anremic, an<l the surface assumes a dough' 
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hue, with these there may be pain localized over the hepatic region, or 
shooting up toNard the right shoulder, and sometimes to the back. 'l'bP 
pain soon becomes lancinating in character, and is localized at some point 
olcr the liver which is tender to pressure. There is loss of appetite, flatu
lence, nausea, vomiting, and constipation alternating with diarrhooa. 'fhE4 
rnmiting is often profuse and persistent. There is progressive emaciation, 
and the skin assumes an earthy pallor. Jaundice is present in one-half of 
the cases, and is due either to compression of the bile llucts or to intercur
rent catarrh of the ducts, and when once developed it is pernia.ucut. Asci
tes occul's more frequently tha.n j:Lundicc; the accumulation at first is in
considcmble in amount an<l increases slowly. It is clue to compression o[ 
the porla.l vein by the cancerous tumor or by enlarged glaucls in the trans
verS(' fissure, or to chronic peritonitis. CEclema of lhe feet comes on late. 
The temperature is normal or sub-normal. Dyspnooa may become an 
urgent symptom iu the adrnnced stage of hepatic cancer. ~rhe cenicnl 
:rn<l inguinal glands may be e11Ja.rgcd. Hemorrhages from the stomach, 
intestines, mouth, and vagina, with pelechial nn<l ecchymotic spols, are 
somC'times accompaniments of hepatic cancer. It is to be remembered th<Lt 
hepatic cancer may run its entire course without pain, without jaundice_ 
an<l without ascites. In 'meclullary cancer, loss o.f Ocsh and lhe peculi:.tr 
cancer counteua.nce may not appear until the encl of the case. '11he freccs 
arc normal at first, blcr they are firm and clay-colorc<l. The fluid stools 
of cancer diarrhrea contain no bile. The uri1ie is scanty and high-colored. 
Deposits of lithates and of bile pigment arc rarely absent. 

Physical Signs.-Inspection. There may be a perceptible bulging in the 
right hypochondrium and the outlines 
of large nodules may he visible. 

Palpation discloses an enlarged and 
irregularly shaped Ji,·er, tender to . \ 
prcssnrC'. Hard, smooLh nodules arc 
felt OVC'r its surface, which rarely 
flucluatc. If the nodules are um
bilicatcd iL establishes the diagnosis 
of cancer. Jn colloid cancer of the 
li\·er, and when the cancerous devel
opment is central, no nodules will be 
felt. 

Percus.-:ion.-rl'he area of hepatic 
duh1l'8S is irregnl:nly increased and 
marked by an irrr7nlar line of flatness 
below tlie free border of the ribs . 

..Auscultation.-A friction 1'0uncl, 
caused by the rubbing oI the rough
ened peritoneal surfaces, is sometimes 
heard. 

Differential Diagnosis - Cancer of 
Ale liver may be mistaken for !tyiiatiaa 
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of the liver, abscess of the liver, waxy degeneration wilh gummata, ranrer 
of the stomatlt, and an Mlarged gall-bladder. 

lr. -..11datids there are no gastric or SC\'Crc constitutional symptoms, 
Cancer of the liver is rapid in its <lcvclopmcnl, rarely exceeding one yt11 
in duration, while bydatills arc o.f slow growth, lasting from four to eight 
years. Gastro-intcslinal hemorrhages arc conimon in c1.wccr, and do not 
occur in hydatids. Pain is a prominent symptom in cancer; hydntiJ 
tumors are painless. In c1.mccr the nodules arc hard, tender, and firm; 
bydalid tumors arc large, sort, smooth itnd elastic, and can be freclJ manip
ula.tccl without pain. 'J,hc peeuliar hydalid fr<•mitus is sometimes obtninl'd 
by percussing a hyda.tid tumor. In hydalid8 (with an eX}Jloriug lrochar) 1 

saline fluid containing the booklets of the cchinococci may be wiLh<lmwn, 
which will decide the diagnosis. 

In wa:vy degeneration or the liver, there is n. history o! syphilh~, pro
longed suppnm.tion, ordiscaseof bone; nnd in cancer an hcreilitarycauccrou1 
history, or the evidences of carcinomn. elsewhere. The progress o( waxy lin•r 
is slow; that or cancer is rapid. A waxy 1iH'I' is painle~, while p:iin i11 
cancer is constant. In waxy liYer the spleen is markedly enlargc<l; in cancer 
it is uornutl in size, unless it is the scat of cancer infiltrat.1011. Jaundiceand 
aseiLcs are rare in waxy dcgenern.tion, and frequent in cancer. 

In cancer of t!te stomrtcli gastric symptoms nrc mgcnt and n.ppear 
much earlier tb:rn in cancer of the liver. Jn cancer of t11e stomach there 
is usually coffee-ground vomiting and cancer-cells in the ejected matttr. 
Ia cancer of the stomach the pain and gastric symptoms arc aggravated 
after ingestion o[ food, while in hepatic cancer the pnin and gastric sy·mir 
toms are const:mt. ln cancer of the liver in thin subjects, immoYrtble 
noclulated tumors may l>c felt by inessing up under the ribs; while in 
gastric cancer a smgle tumor which is movable, and changes its po~i· 
tion as the stomach is full or empty, is usually felt. In hepatic cnncer 
there is absolute dulncss o,·er the tumor; while in cancer of the stomach 
the percussion note hns a peculiar tympanitic qnality. 

Cmzcer of the right kidney, impaction of f<eces, and various alterntiou 
in the size of the healthy liver will not long confuse one if the symptoma 
and physical signs arc carefully analyze<l. 

Prognosis.-Canccr of the liver is a fatal disease. The arnrage duration 
is about one year. Mcdullary cancer runs its course in from two week!!. to 
four months. The duration o! all rarieties will be influenced by the pres
ence or absence of complications. Dcath may result from exhaustion, 
from the cancerous cacl1exia, dropsy, di:trrhroa, clyscnlery and hemorrhages, 
or from peritonitis, pneumonia. or pulmonary n'dema 

Treatment.-All varieties of cancer of the liYer are incurable, hence the 
absurdity of all the so called cnrati re measures. The diet should be nn· 
Lritions, and care sl10uld be exercised not to overfeed this class of patient& 
.Easily assimilated prepara.tions of iron are oflen of service. DiarrllCPfl, it 
present, may be checked by such remedies as gallic acid, lead, and opium. 
The operation of paracentesis should be delayed as long as possible. ID 
the advanced stage of the disease alcoholic stimulants are often neceS8111'J 
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~d beneficial. In the great majority of cases the principal office of th4 
physician is to relieve pain, and mo1·phia. is our most reliable remedy for 
this purpose; it should be giveu in sufficient quantities to keep the patient 
comfortable. 

GUMMY TUMOR OF TIIE LIVER. 

This form of uew growth is perhaps the most characteristic lesion of con~ 
stitutional syphilis. Some writers group these tumors under the head of 
1yphilitic disease qf" tlte liver. rl'hose forms of pcrihcpatitis, cirrhosis, and 
amyloid degeneration which are of evident syphilitic origin, I have preferred 
to describe in conneclion with the other corresponding forms, giving at the 
same time the few differences due to the syphi litic c:.rnsalion. 

Morbid Anatomy.-'rbc syph ilitic nodules, gummy tumors, or ''gum· 
mala" appear first as small masses of reddish-gray, vnlpy, yascnlar tissue, 
scattered throughout the liver. Their point of origin l believe to be the 
wall of the C<~pillaries,-the cells and nuclei of the "syphiloma '' being due 
to the growth of the nuclei of the capillnrics. The mass is composed of 
highly organize<l grauulation-tissue, and is usually sphericn.l in shape. 'rhe 
li ver may he culargecl, or may retn.in its normal size, according to the ex
t-Out of the waxy change which usna1ly accompanies the development of 
the gummatn. Diminution of its size is due to perihepatitis causing re
traction. Under these circumstances the organ is lobulated, and deep, 
whitish fnrrows indent it, the result of cicatricial contractions. Fibroid 
nodules occasionally lie in these cicatrices. The bulgings are soft and smooth 
to the touch . The cap81tle is firm nnd opaque, and the seat of fibroid thick
ening, and is frequently bound to surrounding parts by adhesions. 

On section there will be fonucl scattered through the liver rounded 
masses varying in size from a pea to an orange, yellowish-white in color, 
either surrounded by congested parcnchyma, or as isolated spots in Lhe 
midst of an infiltrated homogeneous grayish-red mass. They may be en
capsulated, a layer of translucent fibrous-tissue surrounding them and 
shading off imperceptibly into the surrounding liver-tissue. Brown spots 
in the tumors correspond to obstructed bile-ducts. The liver parenchyma, 
between the nodules, undergoes various changes : at one time it is con
gested and hypertrophied, at another it is atrophied and undergoes fatty 
degenoratiou . In well-marked cases there are two zones, an outer, red and 
fteshy, and an inner, dry, grayish and firm. Again, nothing may remain 
of a prc,·ious gum ma but a shrive1led cicatrix. 

A microsco11ical examination of a fully developed gummy tumor rcrnals 
three processes :-first, at the periphery, there is a vascular mass of gran
nlation-tissue, embedded in which are cells bearing a striking resem
blance to white blood globules, and some largor nucleated ones. Sec
ondly, just beneath this zone is found a :fihro-nucleated mass, the fibril
lations being very dense and cicatricial. Tldrdly, in the centre of the mass 
are found fat-grnnnles nnd broken-down cells, with occasional traces of 
cholesterin, and sometimes faint evidences of fibrillar tissue. Cheesy and 
calcareous masses arc also sometimes founcl in the centre of the gnmmn.. 
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Etiology. -As has been statecl, gummata arc the most characteristic of 
the lesions of in ternal syphilis. 'l'hey arc met with under no olher <'oH.di
tions. 

Symptoms. - The subjecl ivc symploms of hepat ic gu mmal:i arc rcw nnd 
inconstant. At a post-mortem, a li ver may be found sLudc.led wilh gumm\· 
tumors, when no symptoms referable lo the liver were present <luring lifl~ 
There is generally a history of increasing debility, and a feeling o{ prc:i..;.. 
ure, tightness, and dull pain in the region of the liver. Sometimes the pain 
is severe and localized, at other times it is dull and diffused onr the wholt 
hcpaUc region. The paiu in one case is conslant, in another inlermitttnl. 
Ir jaundice exists, it is due to the pressure either or the gummal:l or of an 
enlarged lym phatic. rrhe tempera.tun:~ is normal, and the pulse- r:.1.te is hut 
slightly increased. Ascites may result Crom pressure on the portal veiu, or 
from chronic peritonitis, which often complicates ils development. Both 
jaundice and asciles are not present until the liver has become rnry muth 
enlarged. The symptoms which are present in the advanced slage of this 
disease, such as diarrhooa, loss or appetite, vomit ing, hemorrhoids, gl\.Olric 
and intestinal hemorrhage, arc due rather to the accompanying hep.~tic tll· 
generation tha,n to the gumm ata. 

Physical Sigru..-Palpation may sl1ow the liver lo be enlarged or normal 
in size; a moderate increase in size is the ru le. rrh e organ has smoolb 
lobules upon its surface between which run deep fissures. The lobulatioua 
are soft and elastic, never fluctuating. 

Percussion.-The area of dulness is increased and its outline is irregular 
below the free border of the ribs. rrhe area of spleen-dulness in the ma. 
jority of cases is slightly increased. 

Differential Diagnosis.-Gummata of the liver may be mistaken for ra1i · 

c~r, and if lhe liver is diminished in size, for s.11pltilitie cirrhosis. The 
differential diagnosis or both has been considered . 

Prognosis.-Gumma.la o[ the liver rarely directly destroy life. 'fhe prog· 
nosis is unfavorabl e when ascites, gastro-intcstinal hemorrhage, persist· 
ent diarrhcca, or a. marked cachcxia. exists. Complicating diseases also influ· 
ence the prognosis; arnyloid degenerat ion of the spleen and kidneys is a bad 
complication. 'fhc most frequent intcrcurrent lung diseases arc pleuri~) 1 
pneumonia, pulmonary oodema, and chronic bronchitis. Death occurs from 
C\hanslion due lo the syph ilitic marasmus, from din.rrhcea, dysentery, and 
dropsy. Pneumonia and pulmonary ccdema oCtcn cause it, and somctiml.'!! 
cholmmia, with its peculiar symptoms, ends in coma. and death. 

Treatment.-Thc treatment of th is affection resolves itself in to the treat· 
ment of syphilis. .As it isa tertiary symptom, our mi~in reliance is on larr 
doses of the iodide of potassium combined with mercurial inunction~. With 
these iron ancl cod-liYer oi l should be constantly taken, and the patient 
should be placed under the best hygiene. '£he diet should be uutritiow 
and n01Mtimula.ti11g. Opium combined with nitric acid will always COD 
trol the diarrbroa if it becomes exliausting. 



.11YDATIDS OF TllE LIVER. 400 

HYDA'l'IDS OF TIIE J~IVER. 

Hydatid tumors are cysts due to the development in the liver of the em
bryos of the twnia ecMnococcus; these embryos arc called "cchinoCocci," 
their development "hy\la.tids"; thej are usually single, an<l for more than 
two or three to be present in the same liYcr is a phenomenal eYent. 

Morbid Anatomy.-An ovum of lrenia echinococcns, either during masti· 
cation or from the action of Urn digcstire juices, has the euYc\ope containi ng 
the cch inococcus removed, and then by its hooklcts it bores its way from 
the stomach or intesti ne into the liYer. It there becomes encysted: the 
cyst consists of a.n external laminated cnticu lar layer and an internal pa.r
enchymntous lining. From the intemn.l la.yer-nnnic~rous little heads bud 
forth in the form of vesicles, and these, the "daughter vesicles," in turn 
bear tt second crop, the "grand-daugh
ter cells," the mother-sac meanwhile 
enlarging, partly from the increase in the 
number of the vesicles, and partly from 
it.sown secretion, which is clear and wa
tery. AB these successive generations of 
vesicles appear, broods of immature tre· 
nia ("scolices") in t.110 form of a. gray· 
ish granular layer, are developed jfr8t 
upon lhe internal surface of the mother 
sac and tbcu u pou that of the other 
cy1:1ts, in the order of age. While the 
younger vesicles cling to the parent. 
walls, the larger and older ones become 
detached, and float in the interior of .lfu!Wocular Hy<lattrl Cyst" of tfle Omentum 

the continually enlarging parent.sac. (After Briyfif.) 

Proliferat ion of con ncctivc·tissue npou the exle rior of the sac resulting 
from Lhe inflammatory process excited by tl1e pressure oC a foreign body, 
develops a fibrous capsule closely connected with the ndjacent liver par
~~~'.1yma; this is supplied with blood by the hepatic and portal capi \la. 

During its enlargement the hydatid tumor loses its spherical shape and 
becomes indented. As it increases i11 s ize, the fibrous capsule becomes 
thickened , rough nncl cartiluginons; sometimes iL undergoes ossificntion. 
The echinococci may be destroyed by the bile ·which enters lhe cysts when 
the bile-ducts are opeuccl, or by the inflammation which is esta.blishe<l be
tween the connective Lis.sue capsule ;rncl the wall of the true snc, 
a grayish oily material of vnrin.ble consistence to hf' clevelopc<l. The 
fluid in the cavity o( the hydal.id becomes cloudy, lhcn opaque, while all 
traces of lhe vesicles disappear, and a.t Inst only rt Cow hooklets of the echi. 
nococci remain . This is a process of fatty degeneration. Sometime~ 
the formation of vesicles is 80 rapid that their number is beyond a.11 pro~ 
portion to the flui<l, an<l then they die and collnp~e. undergoing no dcgen~ 
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erative process; again, when neither of these lPrminations is rC'aehcd, the 
bydn.tid tumor may continue to increase in oize until finally it bur:-.td into 

the adjacent ca.vi ties. 
'The most frequent rupture is into the right pleural cavity. The hyda. 

tid tumor, by its pressure upon Lhc diaphragm, causes it to hcl·_ome tl1111, 
and to rise upward, sometimes as high as the S<'cond rib. 1•'111ally lhe 
diaphragm ruptures and the sac is discharged inlo the pleural t·1.mly, or 
when the pleural surfaces bccomr adherent lho tumor ruplllres into the 
luno--tisrne or bronchi. 'l'hesc tumors somctimC's rnplure into the 1writc>
nca\ cavity, and peritonitis results, _or the stomach or inte::;tinal canal n_rny 
commnnicale by a small nperlurc with tho bydati<l sac. A communicatwn 
is sometimes established betwrcn the l>ilc-ducls und the hycbtid tumor, and 
tbe ducts become filled with the con tents of the hytfati<l mass; !he duetus 
communis may become obstructed by a large hyclati<l rnsiclc. Another 
mode o[ tcrrnin:1tion is by an intense inflammatory action, causing sup
puration of the liver-tiss~IC in the vicinity o[ a ruptured hyclatid tumor, 
which consequently is fillC'd with coagn latc>cl blood and pus; more rarelJ 
a gangrenous process may be established in it. 

'l'li.e liver is irregu1arly enlarged and displaced. The increase in size 
varies with tbat of t he projecting cysts, which are sometimes largo enough 
to fill the abdominal, and a portion of tho thoracic, cavity. The bulging 
is globular if the cyst is simple and is situated in the right lobe or l11t 

liver. The tumor is elastic aud often Huctuating. A uniform ('nlnrge
ment of the liver results from a centrally located hydaticl. The rap.rnlt 
cornring the cyst is thickened, and adhesions oftC'n Mncl the lh•cr to the 
surrounding parts. 

On section, the liver-tissue in the vicinity 0£ the tnmor i:-1 fonncl com· 
wcssed and a.trophied, or coogusted and hyp~rtrophiecl . Tho mothcr-!mc is 
commonly the size of a frobl head. The Lrue cyst wnll is agelatino11~, whifoh, 
semi-lraosparcnt membrane, containing the hycfatid fluid, flonting in whieh 
are vesic1es from the size o[ a millet-seed to thrtt of an egg, and varying 
in number from hundreds to thousands. On tho inner walls of the larger 
ones, and on that of the parent-sac. are younger vesicles ahout the ~izcofa 
pin's head. On the inner side of the me nrc also found patchrs of white 
6mnula.r matter. 'l'ho C')'sts may be found filled with atrovhird anrl Rhrir· 

~~~~a~~~~::: =~~1b~~l~~d ~~ ~~1:~~~:n~~n:~~~ii~:g: o~fo!~tfi~~~t~ltsis cll~~:1ri::r~i~~ 
watery, then sem i-fluid, gelatinous, or like a !hick paste; at oth('r lime• 
only a few hooklols remain in this gray, putty-like mass. 'l'he cyst may 
contain blood or pm:. 

A mfcroscopicctl examination shows the sac of the lH'datid lo he a ~clll
tinous mass made np of concentric hyaline lamcllre. Ti1e s,..olices are from 
1-75 lo l-225 of au inch in length; the head is fnrnil'ihed with four snckrn 
and a 11robo~cis, about which arc sitldP-slwpecl hooklets in number from 
twcnty.fhe to fifty. The body is striped longitudinally and tranf!V('r:.:d!, 
and has rt groove hotween it nncl the hr·:ul, whirh latter, hein_g n'lunlly re
tt~ted into tho body, causes the animal lo look somewhat like au io-
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dented rubber ball, the hooks fringing the depression . 'rho fluid is clear 
or slightly opalescent, it lms a specific gravit_y of 1010 to 1015 1 is usually 
neutral in reaction, :rnd is non-albuminous. It is chiefly water containing 
chloride of sodium. 

Jlultilocular Bydatids.-T.his form of hydatid disease differs from the or-
diirnry hyclatid cyst in that is con- C. :S"· ·- .., 

si:;t:; of a tumor composed of numcr- ~'JIJ'JM)I)~' 
ous small vesicles, C:lch the size oi a B ._-.:' .. @' 

/ 
-

j)CU or larger, and surrounded by a ~ a \, 
fibrous capsule. Ilence on section ,,. · 

~1~~1e~~:1~~~ec~1~~p:ar!~~~~cu~~t~~~ ':e~~ ·~{1~;11::,:~ 
~~\~abl;:sof ~)l"~~:~~~~~y1~1ra~~~1-s03~::~:~~~ i!~~qu,1 

though they are usua11y sterile, that 
iswithoutscol ices. ThiS}lCCtdiar nr
rangemeut is supposed to result 

~;:~: !1~e t~:v:~~l~~~~n ~r o~h~ a~~~!~~,~~~ ~J~r::.'.:~0!.7~;~:~1r:r.l:1:i1t:'.'.'.'.'.'.'"'''.'._=~ 
cy~t, as is known to occur some-
times iu animals, and their growth into pre-existing spaces, as 1ympathics 
or blood-vessels. Tbe liver is enlarged, and as a rule uniformly. 

Etiology.-The essential cause of the development of bydatids is the en
trance into the stomach, or intestines, of the trenin echinococcus. If they 
remain iu the intestine they hecome tapeworms; when they pass into the 
lirer they develop hydatids. llydatids are chiefly met with between the 
ages of thirty and fifty. ~L1hey are rare in childhood and old age. 'They 
are most common among the poor and filthy, and in cold cl imates. It is 
estimated that one out of ernry six of the inhabitants of Iceland has hy
<latids of the l iver. Dogs, sheep, pigs, cats, and rats al'O subject to tape
worms, and as the ova of these parnsites are discharged in the excrements 
of these auimal::1, they can only gain entrance into the human stomach 
through pollutetl driukiug-water, or the most fllthy practices. 

Symptoms.-lf an h}datill tumor is cJeeply seated and of small size, it 
givl'S iij;e to no symptoms and cannot be recognized. A large hydatid 
tumor wi11 cause sufticient function<ll disturbance by its pressure to be 
easily re()(lgnized. rl'he patient may first see or feel a tumor in the region 
of the li\'er, aull luwe a sense of weight and dragging in the right hypo
chon<lrium. Symptoms of pressure of the tumor on adjacent organs are 
the 6rst, and often the only ones which attract attentiou. Dyspncca, a 
tlry hacking congh, aud bronchial catarrh may result from tbe upward 
pressnre or the tnmor. When the heart is displaced by the tumor, there 
is palpitation; and when the stomach is encroac:hed upon there is vomit · 
ing, dyspeptic symptoms and emaciation. When the portal vein or ' 'ena 
cava is pressed upon by the hydatid tumor, ascites, jaundice and hemor
rhoids may result. When the hydatid compresses the bile-duct, or when 
there is intercurrent catarrh of tho ducts, or when they have become 
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obstructed by the 11ydaticl vesicles, jaundice seti; in and absence of bile 
in the faces is noted . A large ''csicle may, in passing the duct, ghe 
every symptom of gall-stone colic, and thus be confounded with it. 

When the })leura is perforated, the symptoms of flcutc pleurisy are dew:I· 
oped, and in most cases the c::i.vity is rapidly filled with pus containing 
hsdatid vesicles. Peritonitis may result from spontaneous or traumatit 
ruptme of an hydatid cyst. The open ing into the stomach or intestines 
being usually very small, it is rarely atteuded either by rwrito11itis or !!cr
onJa.ry abscess; when a csst is evacllatcd in this way the cRse usually tl'r· 
minates in recovery. When shreds of bydatid vesicles and echinococci are 
found in the urine, it indicates that the rupture has tnken place into the 
urinary passages. \Yh en the hyclatid tumor is to discharge itseU through 
the abdominal parietes, redness of the skin, tenderness, pain, an<l flucluil
tion will precede its discharge. H, in a patient who is known to ha1·0 
hydatids of the liver, there is pain, clerntion of pulse and temperature, 
rxtreme scnsitiYeness over the hepatic region with a peculiar friction sound 
on auscultation, it may be susprcte<l tho~t infiammaliou in and arountl the 
sac has occurred. In such case abscess may be exclu<lcd by the absence of 
rigors and sweats. 

Finally, the growth of an hydalid of the hver is in rare cases attended 
with pain caused by its pres:ml'e. rrhe freccs are norm:tl unless jaundice 
exists, in which case they are firm and clay-colored. The nrine is generally 
normal, but if pus or albumen is found in it, pyelitis exists as a. result of 
the pressure of the tumor on the renal vein. 

Physical Signs.-hzspection may show a distinct bulging in the right 
hypochondrium, which has the appearance of a globular elevation over the 
right or left lobe of the liver. Tho ribs often project, and respiratory 
moYemcnts on the right side are in terfered with. 

Palpation discovers an enlarged 1iver, elastic to the touch when tlie 
tumor is deeply seated; when i t is superficial, fluctuation may be detect.ea. 
The tumor is smooth, but if two, three Ol' more cysts exist, the liver will 
have a lobulatecl outline below the free border of the ribs. 

Percussiou.-rrhc nornuil area of hepatic dnlness is increased in some 
one direction. \rlrnn the tumor is superficial, the hydtttid tlll'ill or "frt
mitus" is elicited by firm percussion. This sign, peculiar lo hydaJids of 
the liver, is elicited in the following mnnncr: place three fingers, slightly 
5cparafecl, firmly over the most prominent part of the tumor; gi\'e a.sharp 
blow upon the middle one, and a vibration or frcmitus will be commnnicntOO 
to the other two. 

Differential Diagnosis.-Ilydntids of the Ji,'cr mn.v be mistaken for canrer, 
abscess, abdomhwl aneuris1~1. e11lar9ed gall-bladde;·, pleurisy, rarely multi· 
loculrtr hydatids, ancl a cyst of the right kirlne,IJ. In abdo111i11al aneuri.~111 
lhere will be severe a.ad constant pain in tbe back; the tumor is i;:oft. 
doughy. aud compressible, has :m "expansive" pulsalion and is immo,·· 
able, while an hydn.tid tnmor moves np a.nd clown with the respirator.\" 
movements and fluctuates. A "hruit" ~rnchronous with the hcnrt and 
ofte!1 double will be heard over an ancu~·ism, while neither ol the!'e i! 



e,·er present in hyclaticls. The Iemoral pulse will be altered in an abdom
inal aneurism, bnt normal in hydatids or the liver. 

When apc11d1tlous ltydatid cyst is attached to the liver by a pedicle, we 
may readily mistake it for an enlarged gall-bladder. An enlarged gall
bladder is usually preceded by jaundice, biliary colic, or symptoms of 
cat..i.1Th of the ducts, while an hydatid has no such previous history. On 
palpation it will be found that an hychttid does not correspond exacfly lo 
the position of the gall-bladder. The gall-liladder is pear-shaped and crndes 
manipulation or pressure, while an hyclatid tumor is globular and rcadil.v 
manipulated. 

Wben hydatids extend into the pleural cavity so as to be mistaken for 
pleurisy, the heart wj!J IJc displaced much more than ever occurs in pleu
risy. Percussion in pleurisy marks out ;1 line of dulness which is trans
verse when the p:ttienL is erect, anfl which changes with his position, while 
in hJdatids the upper limit of dulness is il'rcgnlar rmd slalionary, being 
lower near the meclian line of the body than toward the axilla. 'rhis is 
an 11npol'tant point. In hydaticls the lower edge oE the liver is below 
the free border of the ribs and rises and falls with the respiration; in 
pleurisy the liver occupies nearly its normal position and is station
ary. 

In a cyst of Ille 11'igltt kidney, there is the history of a growth from below 
upward, while in bydatids the tumor grows from above downward. ru 
cystic kidney the colon lies in front of the tumor, while in hyclatids o( the 
liver the colon is behind the tumor. An hydatid of the liver rises a.nd falls 
with respiration, while a cyst of the kidney is motionless. In hyda.tids of 
the liver, an exploring needle will withdraw a. non-albuminous, salty fluid, 
containing hooklets of the ecbinococci, while from a cyst of the kidney it 
will withdraw an albuminous Ouid with chlorides and perhn.ps pus . 

Prognosis.-IIycfatids are dangerous in proportion to their size and the 
direction of their growth ; if they cease to enlarge, they may be regarded ns 
harmless. Their average duration is about four years. They have been 
known to exist twenty-firn years. If they rupture- into the pleura, lnug, 
peritoneum, pericardium, or through the abdominal walls, the prognosis is 
nnfarorable. When the discharge takes place into the intestines, siomach, 
or bronchi, the prognosis is favorable . .Death, occurs from exbm1stion cau~ed 
by the pressure of ft very large hydatid, rarely from lhat caused by asc1tes 
through pressure on the vena c1tva. Suppuration of tbe cyst, or an nJ.1scess 
developed secondal'j}y to phlebitis may induce fatal exhaustion. Any one 
of the pultoonary complications referred lo may cause death . A fa.h.tl result 
has, in some few cases, followed hemorrhage from the sac through an ex· 
ternal opening. Peritonitis, pericarditis, and urremia arc infrequent Muses 
of death, and wl1en the pulmonnry arlcry is plugged, when the v~n•t. cava 
is opened, or when a large Yesicle is Jo<lged in a bronchus, asphyxia is the 
immediate cause of death. 

Treatment.-Propbylactic measures consist in preventing the drinking· 
water from being contaminated by the eyacuations of animals, and in t~ot _al
lo1ving dogs to fcccl upon the offal of sheep. Chloride of sodium and 1od1de 
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of potassium have been proposed as internal remedies to destroy the echino 
cocci. The chief solid ingredient of hydatid fluid is ch1oride or sodium, 
but no trace of iodide of potassium has crnr been found in the Ouid art€r 
the administration has been continued for months. 

If the tumor is of large size, and is siill increasing in size, operatfre in!Pr. 
ference is necessary. Select the point where the hydatid tn mor is mo~t 
prominent: and puncture with a fioe aspirating needle. Thec.laugers which 
have been feared in this procedure are peritonitis, and tlle entrance of air 
into the peritoneal cavity. Peri ton it.is may be avoided by pressing the part.. 
~bout the puucture firmly against the tumor as the aspirating needle 11 

~v1tbdrawn, so that no fluid can escape into the peritoneal cavity. All dan· 
ger of the entrance of air is obviated if a small aspirating nee<lle is US{'d; all 
of the fluid should not be withdrawn from the cyst at the first aspiration. 
It is important to enjoin absolute rest after the operation for two or lhrt'I! 
days; febrile symptoms and pain will follow the withdrawal of the Huid, 
and the tumor will decrease in size; usually a second puncture will be re
quired. It is not essential to wait for a.clhesious to form between the tumor 
and abdominal wall, though it is much safer if they exist. 

Where simple puncture is not sufficient to destroy the echinococci, iodine 
or bile may be injected into the cavity of the sac. When the Huicl with· 
drawn is pus, or when the symptoms are indicati\'C of a suppurating carity, 
it is best to establish adhesions by caustics. Vienna. paste is to be preferred 
for this purpose, and the same precautions are to be exercise<} as in the 
opening of an hepatic abscess. Plrncture of the cyst by insulated needlcs,
electrolysis,-has been claimed to be very successful in those cases where ii 
has been resorted to, but it seems to me that it iR the puncture, rather than 
the electric influence, which produced the favorable result claimed for it. 
Never hesitate to aspirate an bydatid tumor when it is well developed and 
elevated above the leYel of the abdominal walls; the nearer the c.1st ;, 11J 

':~1 9 surface, the better the result of the aspiration . 

TUllERCULOSIS OF TIIE LIVER. 

Tubercle of the li-vcr is always secondary to tnbercle elsewhere. 1t ia 
probably more common thau is usual1y supposed, from tbe lact that 
hepatic tubercle is always microscojJic. 

Morbid Anatomy.-Thc liver is slightly but uniformly cnlnrgccl in size. 
On close inspection the surface is seen to be irregularly clevaled and de· 
pressed, and looks and feels, in this respect, like the surface of an orange. 

On secti·on the liver cuts hard, the parenchyma being tense :rnU tough. 
'l1hc tissue is pale a.nd yellow, resembling a fa.tty liYor. The bile-ducts at 
points are expa.nded, the wa11s being thinned. They contain n. turbid 
.Huid mainly composed of mucus and bile. 'fbere are also small carities 
fiJlcd with pus and bile. \\'hen tho tnberclo has undergone retrograde 
metamorphosis, small gray masses the size of a pin's head are seen, "yel· 
low tubercle," or larger yellow masses the size of a pea; these changes 
are usually best marked just beneath the capsule. 

A microscopic examination shows miliary tubercles scattered between the 
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lobules. When, as a result of obliteration of blood-vessels, tubercles un<lcr
go fatty <legcueration, the so-cal led ··yellow tubercle" jg the product. 

Jtiology.-llcpatw tubercle occurs as part oI acute rniloiary tuberculosis, 
and is secondary Lo tubercle in the lungs, peritoneum, spleen, and lym
phatics. 

Symptoms.-'l1herc a.re no symploms in~icative of hepatic tuberculosis, 
independent of Lhose of general Lubcrculos1s.' 

JAUNDICE, 

Jaundice is a. ye11ow discoloration o[ the sk-in, due to the presence of bile 
or blood pigment. There arc two varieties, liepatogenous or obstructive 
jaundice, and ltematogenous or non-obstructive. 

Hepatogenou.-; j<nrndice is the more common variety, and is caused by 
t.he absorption o! bile, its passage into lite duct,us communis or intestine 
being prcyentcd by some mechanical obstruction. 

He111atogeno1ts jaundice results, probably, from a cltango in the blood, 
whereby ita coloring matter is set free in excess. 

Korbid Anatomy of hepatogenous jaundice. In a normal state, the 1ivcr
oclls arc constantly manufacturing bile, which flows along the bile-ducts 
into the dnctus com munis. 'The cause of its outward flow is the vis a tetgo,
thc secretion of the bile in the hepatic cells,-for there arc no muscular 
fibres except in the larger bile-cl uct::;; the respiratory movements also assist 
:lightly in its outward flow. When from any causes the bile cannot enter 
he common duct or tho duodenum, the small hepatic ducts and radi
·ks become overfull and distended. 1n consequence of this increased 
pressure, bile passes through the wall of the smaller ducts into the blood
vesscls and lymph channels. If tho normal tension of the capillary system 
io the liver is diminished, then tbe passage of bile through the walls of the 
\'esseJs is favored and jaundice results. Bile pigment with scrnm exudes 
and stains the tissues, even the bones, the teeth and palhological new forma
tions. In both hcpatogcnou~ and hematogenousjaunclicc, lhc staining occurs 
in the same way. 

Hematogenous Jaundice.-ln health lbe bile pigment is formed within 
the lircr, by transformation of lhc coloring matter o[ the blood, and after 
it has been poured into the intestine, it is partly absorbed hy the blood mid 
appears, after another change, as one of the coloring matters of the urine. 
Under abnormal conditions, n.nd as the result of processes that arc not fully 
nderstood, coloring matter is either set free in excess or is not ~xcrelcd 
'th the bile, and is then deposited in the tissues producing jaundice. As 

his variety of jaundice is thought lo have its origin in morbid condiLions 
r lhe blood, it is called homatogenous. 
The anatomical lesions which arc nssociated with hematogcnous jaundice 

ave already been considered in connection with the history of the different 
epatic arrc~tions in which it occurs. 

1 trmpba.l k rorm11th11111, ~implf' cy~t~. dC'rnlolfl c.f>1t~. erectile cnvcruou11 turuor!j, and benign llbroua 
wthe occur In tile liver, bu~ 11.re oul,v or 1..atbologlclll iuten:6t. 
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Etiology.-The causes o[ he]Jatogenous j;umdicc may be included uadc1 

three heads : 
I. Those which obstruct the larger hepatic ducts. 

II. Those which obstruct the hepatic radicles. 
III. Those which diminish ccr,pillary tension. 
T11ose obstruclions of the larger hepatic duct which lia.ve lhcir seat witl,in 

thechctnrc: 
{l) Inflammations of, or inflammatory cxud<.tlions from, the lining mem4 

branc of the dnct, that which :i.ccompanics duodenal catarrh being the mo.st 
frequent. (2) Biliary calculi. (3) [nspissated bile and mucus. (4) Ilydalid 
vesicles. (5) Distomata. (6) Foreign bodies from the intestinal canal, such 
as stones of fruits and round worms. (7) Congenital occlusion, or plugging 
of the dncL (8) Cicatrices from ulcers on the mucous membrane of the 
duct. {9) Carcinomatous growths from the Jining membrane of thcclucL!. 

'l'hc cau!-ics whicl1 obstruct the duct by e:rternal pre:ssure, arc· 
(1) Contraction from perihcpalitis, or from inflammation of the hcpa.tico. 

duodenal ligament. (2) Tumors of the pyloric extremity of the stomach1 

of the head of the pancreas, and or the kidney. (3) Pressure from a preg· 
nant uterus, from ovarian and fibroid tumors, from omental tumors, and 
from large impaction of frecos. (-.!-) Enlarged lymphatic glands in the trans· 
verse fissure from waxy, cancerous, or tubercular change. abdomina] aneu4 

rism, and the new tissue in hyperlrophic cirrhosis of the liver. 
Slij;ltt ltepatogcnous jaundice may be caused by compression or oblitera

tion of the hepatic rarlicll·s, such as occurs in cirrhosis and the other atro
phies of the liver, in actirc and passirn hyperremia, in hydatid tumors and 
mnltilocular hsdatids, in cancerous and syphilitic tumors, in abscess of the 
liver. in allhesiYe py1ephlebitis, and perhaps in acute yellow atrophy. 

Finally, the bile may be prevented from entering the intestine in its normal 
amount when capiltrtry tension is diminislied. This may occur in sernrc 
right diaphragmatic pleuriKy, in periliepatitis, in thrombosis of the trunk 
or of the larger branches of the vena portre, and in exhausting hemorrhage 
from the radicles of the portal vein. 

'l'he causes of lte111atogenous jaundice arc fevers, especially yellow, typhus, 
typhoid, and lhe malarial fcrers. It is often an attC'nd:mt of pyremia, pucr· 
pcm] feYer, scpticremia, and supptuative pylephlebitis. 'rhe poieon of 
snake-bites, p'1osphorns, mercury, copper, antimony, and the excc1'.si,·e 
use of ether and chloroform may cause it. Pncumouia, probably b)1 its 
action on respiration, ancl ulceratiYC cndocarditis induce it; it may Iollow 
a fright, a tit of angcr1 grea.t anxiety, or cerebral concussion. A loug con· 
tinned hepatogcnous jaundice may lead to a hematogenous jaundice; and 
it is yet undecided whether the icterus in yellow atrophy belongs to the 
first or second named group. 

Differential Diagnosis.-Ilematogenous jaundice accompanies acute in· 
fectious fevers and other conditions of blood poison, while ltepalogenou& 
jaundice can be traced to some mechanical jnterference with the outflow 
of l,he bile. The yellow staining is slight in hcmatogenous jaundicej 
while the discolorization iu hepatogcnous jauudicc is more intense and mat 
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ppear suddeuly '~ithont constilntional disturbances. A feeble and irreg
J]ar heart-action, a small pulse, and a tendency to hemorrhages attend 
bematogenous jaundice; while an unimpaired heart-action, a slow pulse, and 
dow temperature mark the' development of hepatogcnous jaundice. 'fhere 
.;great itching of the surface in hcpatogenous jaundice which is absent in 
ha hematogcnous Yariety. Tho fmces are dark in hcmatogenous jaundice, 

'Jd white or clay-colored in bcpatogenous. The urine is albuminous, con
ains a small amount of bile pigment, :md deposits a sediment of uric acid 

in the henrn.togcnous rnriety, while it is rarely albuminous in hepatogenous 
jaundice and contains bile-pigment in considerablc amount, the quantity 
varying with the h1tensity of the jaundice. 

DISEASES OF THE GALL-BLADDER AND GALL-DUCTS 

will be considered under the following heads : 

J, Caiarrltal Ii!flam>natio11 of tlw lII. Cancer of tlie Gall-/J/adder. 
Hi/iary Passages. IV. Enl<t1!Je;11ent of tile Gall-Blad-

11. Ezudtttivc lnfl<wmiation of tlle dcr. 
Biliary Passages (croupous V. Gall Stones. 
or diplttlteril'ic). 

CATARRJI O.F TllE BILE-DUCTS. 

Morbid Anatomy.-Catarrhal inflammation of the mucous membrane of 
t!!e larger bile-ducts, the ductus communis, and the gall-b1adder is similar 
to ti.iat of other mucous surfaces. There is hypcrremia followed by an ab
normal secretion of mucus and muco-pus which more or less obstructs tho 
outflow of bile. The caiarrhal process usually begins in the duodenum 
and e1tends inward, and in severe cases may be so rapid that pus will he 
the Nocluct of the inAammation, in which case the deeper tissues arc in
·~r\'cd and numerous little ulcers may form, and when ihe duct is })erCo
ratcd by them, cavities of varying sizes, resembling small abscesses, result. 
When the catarrh becomes chronic the deeper tissues arc infiltrated, cans· 
ing thickening and in.duration of the ducts from the consequent obstruction 
to the exit of the bile. Dilatations occur at points along the bile llncts; 
these dilatations often become very large and occasionally form cysts; at 
other times the alternate dilatations and constrictions give the appearance 
or a string of beads. The lymphatics often become involved, aud their en
largement gives a. nodular appearan ce to the mucous membrane. Ulccra
tirc Jiroccsses are more frequent in chronic catarrh of the bile passages 
than in acute. The liver is uniformly enlarged and its margins are firm 
ind sharp. 

01i sectio1i, its substance presents n. mottled appearance, resembling a 
nutmeg, and varies in color from a. deep yeJlow to an oli rn green. Tho 
color is deeper at the centre of a lobule and shades off toward its periphery. 
rbc gnlJ-clucts commonly have their mucous membrane Jmle :rnd covered 
w:tb a n1ck, purulent mucus; and }>lugs of mucus and epithelial dCbria 
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are founcl in them, most frequently near or at the opening o! the duct into 
t he duodenum. The gall·bla.dder is enlarged, and the cystic and common 
ducts often attain immense size; in one case this diameter reached nn inch 
and a half. 

In cltronic catarrh the liver is normal or diminished in size, and is sort) 
flabby and shrivcllecl. 

On section it is greeuish·black in color, the hepatic ducts are dilnlcd, 
forming cysts, and little points of ulcera.t.ion arc formed on tbc mucou 
surface of tl1c duct, often extending into the adjacent. pareuchyma whirl1 
is atrophied. 'rhe ramifications of the vcna portre are compressed by tlie 
ducts, and thickened bi le may c:rnsc these ducts to pro~cnt the appcarantit 
of a dark brown tube. 'rhe gall-bladder is enlarged in size, and somctimb 
there are spots of ulceration upon its wnJls which may also undergo caJ. 
mueous changes. 

Etiology.-The most frequent cause of bil iary catarrh is extension o( a 
gastro-duodenal catarrh. :Most of the structural diseases of the lircr mn.r 
lead to or be attended by catarrh al inflammation of the bile duels. Thoracic 
djscase where the venous return is impeded (~s in ca1.·diac valvular lesiQn~I 
and emphysema) may cause catarrh of the biliary passages. General blood 
diseases, syphilis and pyremia prominently, and mineral poisons, phos
phorus, and perhaps arsenic, cause it. A gouty dia.thesis causes or pre
disposes to a catarrh of tl1e biliary passages, just as it does to catarrhal 
inflammations of the mucous membranes elsewhere in the body-brouchiti.•, 
for instance. Foreign bodies, as calculi and 1mrasites, in the bile pnssag~ 
may cause biliary ca~arrh. Expomre to cold and an altered condition o~! 

the bile may induce 1t. ' 
Symptoms.-Thc subjective symptoms of biliary catarrh are at first obscure 

It is usually preceded by the symptoms of gastro-cluodenal catarrh, and 
hence for a few days there will be loss of appetite, furred tongue, flatulence, 
nausea and vomiting. There is ;_\}so some pain and tenderness in the epi· 
gastrium, and in most cases the temperature will be slightly raised, and the 
pulse accelerated. The bowels are constipat.ed, un less it is accompanied 
by extensive intestinal catarrh, when diarrhooa will be present. 'I1hc facal 
discharges are of a light clay color :mcl contain no bile. The urine is of a 
dark green color, and contains bile pigment. 'l'he liver is enlarged and 
tender, especially over the region of the gall-blad<ler. 'l'hc absence of 
bile from the intestine favors gaseous distention of t11c bowel. The 
sclerotic becomes yellow, and gradually the entire surface assumes a. yellow 
hue. The temperature falls to normal and the pulse is slowed. As the 
jaundice deepens, there is a noticeable loss of strength, the patient becomes I 
ap~thetic and <lisposed to sleep during the day. There is J10adacl1c. vertigo, 
and great depression of spirits; itching of the surface becomes exceediuglJ 
troublesome. 
' All these symptoms rnmit, the appetite returns, aud the faces and urine\1 
return to their normal color; or the catarrh becomes chronic and continue~ 
for months, the jaundice deepening, exhaustion and emaciation becoming 
extreme. Then gastric and intestinal hemorrhages frequently occur, anJ 
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itcs may he :followed by g-encrnl nnasarca; coma. closes the scene. The 
.. t c;tage of chronic catarrh is accompanied by evidences of atrophy of tht 

ivcr. 
Physical Signs.-InsJJecUon rcvea.Js a jaundiced condition of the skin 

ncl conjnnctivre, and perhaps n. bulging in the right hypochondrium. 
P((lpation discovers au enlarged, smooth and tender liver. The gall

laddcr is enlarged, and sometimes there is a. pear-shaped fluctuating tumor 
tits antl'rior margin. 'l1he gnll-blacldcr is tender on firm pressure. Late 
n chronic catarrh tl1e l iver is diminished in size. 

Percussion shows ft uniform increase in the area of hepatic dulncss, 
hich, however, in chronic dil-iea~e may Le normal or diminished . 
DiffP.rential Diagnosis.-This conditi~n may be mistaken for SUJJ}Jllrntive 

pyleplilebitis and exuclatire injlam,111ation:s of tlie ducts. 'l,ho former has 
already been considered, the latter will be considered under exudali\'e in
flamumtions. 

Prognosis.-This is good; catarrh of the bile ducts is not a dangerous 
dil'easc. 'rho jaundice usually coatinuC's from three lo five weeks, but 
:;omctimeo it couLinnes for months. The prognosis is rendered unfarnrablc 
when oft-repeated biliary catarrhs lead to permanent closure of the ducts 
and atrophy of the lirnr. Catarrh of the bile-duets may be complicntecl 
by peritonitis, pleurisy, pneumonia, dysentery, suppuralive hepatitis, or 
acholia. Death then results from exhaustion, from faulty nutrition, or 
dropsy, from .intercurrent diseases, rupture of the ducts, or with brain 
symptoms-'' acholia." 

Treatment.-lt should be remembered that the jaundice is only a symp
tom, and requires no treatment. The treatment of this catarrh is mostly 
symptomatic; it is usually self-limiting and will subside without remedial 
mcasm·es. If the hepatic pai11 is severe, leeches !ollowccl hy an anodyne 
poultice over tho points of greatest tenderness will usually relieve it. When 
the bowels are constipated, "blue-pill," or a saline purgative is first de
manded, after which old cider or tamarinds will reguln.te the bowels for the 
remainder of the attack ; nitro-mm·iatic acid acts favor1.1.bly in most cases. 
If there is diarrhrea, ipecacuaulrn or Do,'cr's powder will readily control it. 
When the urinary secretion is much diminished the salts of potash in com
bi.rntion with diaphoretics may be administered. The diet throughout 
should contain no carbo-hydrates ; the food should consist principally of 
lean or prepared meats, vegetables, ancl skimmed milk. 

When there is a gouty diathesis. colchicum and iodide of potassium arc 
often of service. Jn a syphilitic diathesis, chloride of ammonium and the 
bi-chloride of mercury arc indicated. Emetics rather aggravate the gr1stric 
intc::;tinal catarrh than cause the expulsion of a hypothetical plug in the 
common duct, and should not be administered. Finally, if the hepatic 
parenchyma become invoh'ed, a tonic and diuretic plan, similar to that 
adopted in cirrhosis, may be adopted. ':I.1he use of mineral waters must be 
determined bs the influence which they exert on each patient; in some 
cases incrcase<l appetite results, while in others they seem to hasten the 
wasting process. 
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RA'lTDATIVF. JNFLAMJllATION OF BILIARY PASSAGES. 

Under the head of exudative inflammation of the biliary passages I in. 
elude both a. croupous and a d1j1Mlu:ritic pl'ocess. Both arc rare and seldom 
recognizable during life. 

Morbid Anatomy.-Thc commencement of croupous inila.mmation is the 
same ns catarrh; but the inflammatory product jg fibrinous. 

In cliphtheritic inflammation, the deeper tissues of the walls o1 the gall. 
bladder and bile-ducts arc involved, and large gray sloughs, more firmly 
adherent than iu croupons inflammation, are formed upon their walls. 'fhe 
liver is usually enlarged. 

On section the ducts within the li,Tcr are seen clogged with inspissalcd 
bile, and occasionaJ!y there arc abscesses. When constriction and occJu. 
sion of lbc ducts exist, they become dilated behind the narrowed portion, 
and resemble c_ysts, containing a. pale yellow fluid with loose coagula floating 
in it. 'l,he gall-Llctdder jg sometimes filled with a gray-white liquid, neutral, 
albuminons, and sometjmes containing lcucin; at other times the liquid is 
purulent, or thick aucl dark like tar. On the mucous membrane of the 
gall-Lladdcr n.ncl common duct is a yellowish-white fibr.inous Ja.ycr, nrying 
in thickness and tenacity, having all tho anatomical characteristics of a 
cl.iphtheritic exudation. The walls of the gall-bladder and larger ducts ure 
thickened and sometimes ulcerated. 'l1hc ulceration may lead to perfora
tion and fistulous openings. Adhesions sometimes bind the gall-bladder 
to the surrounding parts. If the diphthcritic process extends to the venollS 

~~~~~ep~~~~h~~~.i~~ may result; sometimes the bile-ducts open into branches\ 

Etiology.-Theso inflammations occur with typhus ancl typhoicl fevers, 
cholera, diphtheria, pymmia, septicremia, bilious fever, and from the 
irritation produced by biliary calculi. 

Symptoms.-Tbe first symptom of exudative inflammation of the biliary 
passages is a sense of consti~ction in the right hypochondrium. This is soon 
followed by pain, increased by pressure in the region of the gall-blaclder, 
and vomiting. There a.re active febrile symptoms, but these arc usually 
not marked. If u1cemtiou of the ducts ol' implication of the branch111 
of the portal vein occurs, then chills, sweats, ancl the other symptoms of 
pymmic abscesses of the liver result, or the symptoms of pylephlebitisrue 
developed. When an opening into the peritoneal cavity occurs, rapidly 
fatal peritonitis is the result. If thcro is no obstruction to the outflow of 
bile, neither jaundice nor alteration in the color of the stools will be 
present. 

of ~~~s~~~~ .Signs.-Inspection may show a slight elevation of the free border 

Palpation discovers a. pear-shaped, tender, movable tumor at the nor· 
ma! site of the gall-bladder. Slight pressure over it gives pain. 

Percu.ssion.-Tbe area of liver dulncss is normal or sl ightly inereasedi 1 

orcr the enlarged gall-bladder the percussion note is dull and somewli:ll 
tympani tic in character. 
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Differential Diagnosis.-Exudative inflammation of the bile-ducts may be 
mistaken for simple biliary catarrh. The points which will aid in a di
agnosis are the occurrence of intense pain, actiYc febrile symptoms, and a 
careful study of the etiology of each case. 

Prognosis.-This is determined by the disease which it accompames. 
It usually terminates in death. 

Trea.tment.-Absolnte rest is important. To relieve the pain leeches may 
be applied over the tumor, followed by poultices and, later, by couuter
irritation. The diet and saline purgatives should be the same as in sim
ple catarrh, unless the prinrnry disease contraindicates their use. If symp
toms of pus formation are present, quinine may be giYen in large doses 
and tonics arc indica.ted. If the tumor becomes large, so that there is 
danger of its rupture, it may be aspirated, the sa.me rules being observed 
as in hydatids and abscess. 

CANCER OF THE GALL-BLADDER. 

Cancer of the gall-bladder is usually associated with cancer of the liver 
substance, and is often the primary scat of the development of scirrhus 
or medullary cancer of the 1i ver. 

lllorbid Anatomy.-The gall-bladder is enlarged, nodular and adher
ent to the surrounding parts ; sometimes there are spots of ulceration on 

. its surface, and there may be flstulre from the ga11-bla<ldcr to the intestine. 
On section its wan is found thickened, and the cavity sometimes fi11ed with 

"!L cancerous mass in which arc embedded numerous concretions. 
Etiology.-This is the same as that of cancer of the li ver. It is often 

3eeondary to cancer o.f the stomach. Concretions are so often found that 
JOme have ascribed its deveJopment to gall-stones. 

Symptoms.-The subjective symptoms arc few : none are constant except 
~he gastric derangement and the ]Jaroxysms of lancinating pain ; vomiting 

- s common and severe, because of the pressure of the tumor on the py
.orns Jaundice mn.y be present wl10n the common duct is involved. 
While the tumors often increase very rapidJy, the cancerous caclie.xia and 

. •maciation arc slow in their development. In some en.sos the symptoms 
mdcrgo marked exacerbations and remissions. Swelling of Lhe glands in 
he inguinal and axillary regions may occur. 

Physical Signs.-Palpation will di,eovcr over the site of the gall-bladder 
~hard, nodular and immovable tumor. It is tender, and sometimes tluctu~ 
1tes at the centre. 

Percussion sl10ws an increase in lbe area of hepatic dulness below the free 
~ .Klrder of tbe ribs. 

ENLARGED GALL-BLADDER. 

, Dropsy of the gall-bladde,. is a term used to include those cases wiwre, 
· >n account of some obstruction, bile is prevented from entering the nat

•• 1~~~i~:~~i1:: and nn increased secretion from its mucous surface leads tc1 
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Morbid Anatomy.-Tbe gall-bladder is found en larged, sometimes reaeb. 
ing the size of a. cocoa-nut. The walls :ue thickened, at some parts more 
than at others, and occnRionnlly sacculations render its oullines un<:'len. 
The cystic wall is often tcusc, and now and then plates of calcn.r('QUR mo.ttrr 
are found upon it. On opening it there may be a discharge or gus Crom it.a 
interior, but more commonly a curtly white fluid fills its cnvity. '!'hjs OuiJ 
contains whitish flakes of albuminous matter rescmbljng synovial fluid: 
it may contain bile, and then it is dark and viscid. On close examination 
the mucous surface resembles a serous membrane, and the muscular fihrti 
of its wall are attenuated and wide a.part. Later on, the fluid contents of 
the cavity may disappear, and only a mass of pultaceous matter remain~. 
When the obstruction has been near the opening into the duodenum, the 
ductus communis and the cystic duct arc dila.tecl and their walls thick
ened. 

Etiology.-Hy!lrops cysti!lis fellw, as it is sometimes called, may be causro 
by a catarrhal, croupous, or diphtheritic inflammation of the cystic duct, 
which obstructs the passage of bile into the intestine. Plugging o( the 
common or cystic duct, or of the neck of the gall-bladder, by a calculus, 
may cause dropsy of the gall-bladder. Multilocular hydatitls or hydalid 
cysts may plug the cystic duct and induce it. Pressure by tumors outside 
of the duct, as enlarged glands in chronic veritouitis, aneurisms, impacted 
freces, and cancerous growths of the adjacent parts, occasionally leads to it. 

Symptoms.-When the cystic duct alone is pressed upon or in some way 
plngged, there arc few subjectiYe symptoms. The patieut may notice 1 

~;]~~~!, ~~~~:a:l~-~~i~i~~:i~0:~ :~1~~!~):~~:t~~n:~~:~~:;.~:it~~-is ~~1~o~~~:~;~ 
of the skin, urine, ancl freccs exhibits no change. If a calculus is the Cllltsf 

of the obstruction, there is usually a history o[ "bilious colic," and if 
abdominal tumors press upon the cystic duct there will be the physical 
evidences of their existence. 

Physical Signs.-I11spection may reveal a globu1nr tumor near tlic rcctu! 
muscle, at the free border of the ribs. Palpation discovers at the normal 
site of the gall-bladder a pear-shaped, extremely movable tumor, which i~ 
elastic and rarely fluctuating. When the ductus commuuis is obstructed, 
jaundice is a prominent symptom, and the other symptoms which have bt,·n 
described under "catarrh of the bile-ducts" arc vresent. Occmsionally thr 
tumor suddenly disappears, the stools become dark, and the skin regain~ 

its uormaJ. color. 'l'his denotes that the obstruction , which is then com· 
mon]y a calculus, has been temporarily removed. When external opening! 
a.re formed, or ruptu!e into the peritoneal cavity occurs, there are, in tbe 
latter case, evidences of a rapidly developed peritonitis, and, in the former, 
a remission of symptoms with a hiliary fistula discharging externally. 

Differential Diagnosis.-Dropsy of the gall-bladder may be mistaken '" 
abscess, ltydatids, and medullary cancer of the liver. In medullary cancn, 
there is, in nine-tenths of the cases, an hereditary preclisposition or a. hi:1-I 
tory of cancer of the stomach or heart; while in dropsy of the gall-bladder 
we get a history o! previous biliary catarrh, or of the paesage of gaU-stoo,. 
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Jn cancer, the constitutional symptoms and cachexia a.re marked, while 
persistent gastric symptoms, ascites and hemorrhages from mucous surfaces 
nre absent in enlarged gall-bladder. Cancer growths arc slow, and precede 
jaundice i( it ex ists, while a gall-bladder enlarges rapidly, and follows jaun
dice. Palpation, in cnnccr, disco\·eTs a nodular, nne\·cu, fmmova.ble mass be
low the free border of the ribs. An enlarged gall-bladder gives rise to a 
smooth, peru·-slutpcd, elastic, or Ouctuating Lumor, which is movable and 
projects below the free border of tbe ribs in the direction of the gall-bladder. 

Prognosis.-'rhis varies with the cause. When inflamm<ttory products or 
gall-stones induce the dilatation, it is better than when it is due to external 
pressure; it is always attended with more or less danger. 

Treatment.-rrhe treatment, when it is the result of catarrhal infiamma,... 
tion of lbe ducts, has aheady been considered. \Yheu it is due to the pres
ence of gall-stones, the treatment appropriate to such conditions is inclica
ted. If the enlargement is rnry great and shows no indications of becoming 
stationary or diminishing in size, aspiration should be practised. 

GA LL-STONES. 

When bile is retained in the gall-bladder for n. long t ime it decomposes, 
and tl.ie cbo1ate o! soda uni! other bile salts, with cholesterin, globules of 
bile-resin, and granules a.re precipitated. These materials combine to form 
concretions, which are called biliary calculi. Catarrh of the gall-bladder 
always accompanies this retention an cl decomposition of bile. 

Morbid Anatomy.-The number of gall
stones varies : single calculi aTe rare ; eight 
thousand were found in one case. Their 
usual number is about t hirtv. Their size 
varies from that of a. vin's hetld to that of 
a goose egg. In shape they are originally 
spherical, ovoid, or pcar-slia.prd ; bnt when 
there are mnny and they lie in contact 
with one another for a. Jong time, they 
ham numerous facets developed on their 
surface; six, or even twelve are some
tim('S found on a Riugle calculus. Warty 
or "mulberry" c:tlcn li arc occa.sionally 
met with ; solid or hollow casts of the 
larger bi le ducts, and those which resemble 
rhomboidal crystals, and the star-like cal
culi with blunt points ure rare forms of 
gall-stones. rrhesc calculi arc commonly 
of a light-brown or greenish-yellow color; 
they may be white, green, blue, rrd, or 
black. '£he specific gravity of fresh calculi 
isaboutl.02,a.nditmayreach 109, so that 
they will not float in water. In most cases a fresh biliary calculus can be 
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crushed between the fingers. Gall-stones ma.r form in lhe small e~t rndiclu 
of the hepatic duct. 

On section a biliary calculus will rarely be founcl lwmogeneowr through. 
out. Its substance, if it. IJreaks down like clay, consists of choleslC'rin :mtl 
lime. If it has a saponnccous fracture, it consists of IJile-l'esi n tmdt'11oll's-
teriu. 'fi10 ingredients of biliary calculi arc cholcsterin, the coloriug 
matter of the bile, bilercsin, lime salts, mucus, epithelium, biliary acid~, 
margarin and traces of iron . A gall-stone usually has a nucleus,_ un 

external crnst, and an intermedrnte 
po r t l o n . The nucleus may Uc 
form ed of crystals of cholesteriu, 
cholutc of lime, mucus, a disloma, 
blood-clot, round worm or foreign 
body. )lost nuclei arc formed of 
casts or the hepatic ducts. Some
times smnll calculi form lhc nu
clei of la rger ones, and in very rare 
instances multiple nuclei arc olJ. 

Jo'io. 82. ser ved. The exte1'nal crust \'aries 
&tlion of a tm·ge Gall·Sf1Jne,sl1owings11cct&it1elayers. in thickness at different points, and 

A. ~;~~na,{r~~!ai~i!t.Inte11naiial8 vcwtion.-c. Nu- is distinguished from the intermc. 
diate portion by its color; it is 

commonly composed of cholestorin, and its color is due to a. mixture of 
cholcstorin and biliary pigment; carbonate of lime gives a rough, whitish 
crust. 'l'he intermediate structure usually consists of crystalline radia· 
tions of cholestcrin, which substance forms about ei!Jltly per cent. of aU 
gall-stones. In this radiation can be seen evi
dences of a lnmellar deposit, and sometimes, 
when there is no radial ion, the layers are conccn- \) 
tric, like those of an onion. Again, light fayers 
of cho1estcrin alternate with deeper ones of pig
ment ; gall-stones nro rarely found to undergo a 
process of erosion or disintegration. ~ 

1' hc gall-bladder may be normal, or enlarged 
and sacculated, and is often adherent to the in-
testine, abdomfoal wall, and adjacent organs. Its - Fw. 83, 

~~~: :;eg;~~~::~::~;r~1~d; t;;i~:ci~r~J:evid~:~~:: t~~r: :!~~t 8~~',~J~~~l~~ 
may he fibroid contraction and calcareous degcn- " 200· 

erntion in the cystic walls. Ulceration of the walls is frequently found in 
a bladder distended with calculi . When a gall-stone becomes impacted 
near the entrance of the duetus commu nis into the duodenum, the duct 
may become enormously dilated, and have its walls thickened, hyper· 
trophied, or calcareously degenerated. 

When the ulcerative process extends through the walls of the gall-blan· 
der or of the forger ducts, we may have openings exterually through the 
abdominal walls, usually about the umbilicus, called "biliary fistn!ftl.' 
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These fistulous openings may load from tho gall-bladcler or ductus com
munis lo lhe duodenum, stomach, colon, right ureter, trunk of vena portre, 
pleura, or vagina. When calcu1i are found in the snrnllcr ducts, they rnay 
excite abscess 0£ the liver, local fa.tty degcner<.ttion, inflammation of the 
duels or pylcphlcbitis. Either by rupture into lhe cavity, or _by extension 
of inflammation, peritonitis may be caused by the presence of gall-stones. 
They may also excite ulceration and gangrene of the intestines, and there 
arc mre cases where gall-stones, having escaped into the intestines, have 
caused death by intestinal obstrnction. 

Etiology.-Gall-stoues may be formed a.t any period or life, but arc most 
frequent after thil'ty-fhe. A sedentary, physically inactive life is a greal 
factor in their etiology, an<.1 I regard the gre:ttcr prevalence of calculi in 
women tban in men as due to their less active mode of life. r.rhosc who 
have to pass the greater part of their lives in bed, and prisoners who are 
confined in cells for a long time, are especfally liable to the formation of 
gall-stones. A diet over-rich in fats, animal food, or alcoholic be,·erages, 
predisposes to the formation of bilial'y calculi. Cancerous growths in the 
Jirer and gall-bladder, cab.irrb of lhe gall-bladder, and in fact any morbid 
condition interlering with the excretion 0£ bile and favoring its retention 
in the gall-bladder, predispose lo the development of calculi. I have been 
able in a few cases to make out an hereditary prediSJ)OSition to the forma
tion of gall-stones. The menstrual epoch seems to have some peculiar 
mfluence upon their formation. 

Symptoms.-Small gall-stones,-" gravel, "-in the hepaticd1tcts may cause 
hepatic congestion, but without enlargement of the liver, and give rise to 
dull pain, n. sense of weight and constriction in the right hypochondrium, 
with nausea and the other symptoms of gastric disturbance. Jaundice in 
these cases is of rare occurrence. WIH'n the hepatic and lcwger ducts are 
occluded, the liver becomes enlarged, and lbere is jaundice, slrnrp p.1ins, 
colic, and sometimes rigors and sweats. II the hepatic duct is closed, tne 
gall-bladder is normal in size. Fatal rupture of the ductus hepaticus 
sometimes, though rarely, is the result of the impaction of a calculus in it. 

When small calculi are formed within the gall-bladder, they often cause 
no inconvenience; when they reach a large size they excite inflammation, 
which m"y ultimately cause closure of the neck of the gall-bladder. When 
the gall-bladder contains a large number of calculi, violent physicaJ exer~ 
tion canses pain, which disa.ppcard du!·ing rest. Sometimes the patient may 
actually "feel sometbhig rolling a.ronn<.1" in the vicinity of the gall-blad
der, which on a physical examination is found enlarged, more or less 
tender, bard, and no<lulated, and by a stethoscopic examination gives to 
tbe ear the impression of a number of pebbles being grated together in 
water. 

If biliary calculi in this situation cause perforation of the gall-bladder! 
a fatal peritonitis follows, or<.\ biliary fistula. may be formed between the 
gall-bladder and the stomach, which will be attended by sudden intc> nso 

:!n;,~:~i~~l:~1t!~~~- Y~~~~t~~~it~~;:~1:c:a~~~~t~:~~n:~:~nc~~c~:'~:~~:~~~~d!: 
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on the grotmd of rernrsc<l peristaltic action after thr stone has 1w~r.:ed the 
duclus communis in lo the duodenum. Again, when calculi are fornwd in 
the gall-bladder, a fislulous opening iulo the duodenum may occur, !ol\owctl 
by vomiting n.nc.l signs of a local periloniti~, or or intestinal hcmorrh11ge 
and hrernatemesis. An opening from the bladder inlo the colon is excee<.1-
mgly rare, !or the colon is very movable. The symptoms which att<.'nd 
such a perforation are ob:;cure. 'l'he gall-bluclcler may open into lhc JK.'hi.~ 
of the rigilt kidney, n.n<l then biliary concretions will be voided in the 
urine. There is an instance on record where, during pregmrncy, a com
munication was made between the gall-bladder and the uterus, the discharge 
of the calculi taking place a.t the birth of the infant. If an opening from 
t he gall-bladder into the vena. portre occurs, symptoms of py1.Cmia will de
velop very rapidly. If perforation of the left plenm.l cavily occurs, fatal 
pleu risy will result. A single, rarely a double, fistulous canal may connect 
the gall-bladder with the external surlacc; the ope11ing is usually near the 
umbilicus, and may dischnrge for month~. It may cicatrizc, and form a 
mass of fibrou s indur:ttion ; or abscesses may form when n large calculus 
plugs the fistula formed by previous perrorntion. U perforation occut'l'i, 
recovrry is most frequent when :rn external opening is established. 

When a gall-stone has by any means entered the intestinal canal, it mny 
be voided 11er am.on or it may leiui to an intestinal obslmction, nlccralion, 
or gn.ngrene of the intestine. Obstrnction in the common duct may he 
temporary or permanent. Ir temporary thorn is no jaundice; if the 
obstruction is complete and is continued for twenty-four hour~, jaundice> is 
added to the other symptoms; this jaundice increases and is per~i~teot 
when the obstruction is permanent. 

Biliflry colic, or the pn~!-:age of gall-stones, is the name applied to the pe
culiar and scrnrely ptlin(nl symptoms procluced IJy the pa::sagr of one or 
more calcnh along some one of the larger biliary dncts. Usually after a 
henrty meal, or after some jolting exercise, as horseback riding, the patient 
is suddenly seized with a severe pain in the cpigastrium, which is incrca•cd 
by change of position or pressure. Sometime~ slight rigors, nausea, eruc· 
la.lions, and attacks of yawning prcceclc tl10 colic. rrho pain is parOlT'mal, 
and has its seat at a point where a line from the right nipple to the ankrior 
superior spinous process of the left ilium cro~seH the free margin of the 
ribs. It radiates backward and upward, orten as far back a~ the right 
shoulder, and may extend ornr both hj'poehonchinc regions. It has \)('en 
described by palients as boring, tt>nring, piercing, or lancinating. It i1 
often so agonizing that patients will roll about the floor or bed. douhle 
themselves up, and groan with the pain. 'rho face is pale and covered with 
cold sweat, and the pulse is very small. rrhe abdominal muscles ar(' rigid, 
and pressure greatly augments the pain. Vomiting, 11iccough, a <li..;tl'nded 
and tympani tic abdomen arc often present during an attack, and a weak or 
feeble subject may fitint, or pass into convulsions. which ::ire epileptiform 
in character. Fatal syncope hns occurred during an attnck of galJ-,:tone 
colic. ..\fter a few hours, sometimes a. day. or ex)iausling and intcu;;e pain, 
the patient experiences sncltlen relief, and the pain entirely disappears; 
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often the pain remits, but docs not ce;1se untiJ the calculus enters the du. 
odennm ; nu exacerbation occnrs at the moment the calculus enters the i11-
testinal canal. Jaundice is often present, but not until the attack has con
tinued for twenty-four hours. During ihe colic, tho gall-bladder is very 
sensitive to pressure; dur-iug and after the attack, tho putieut is very much 
exhausted, and shows great lassitude. When jaundice is present the fmces 
arc cluy-colored, and the bowels arc apt to be constipated. After the at
tack, ga11-stones may be found in the freces. It is to be remembered that 
fresh gall-stones arc slightly heavier than water. The nrinc, if jaundice 
exists, contains bile-pigment and is mahogany h1 color; after the colic, it 
deposits uratcs. 

bifi'erential Diagnosis.-Gall-stoue colic may be mistaken for cm·dialgia, 
intestinal and renal colic. Oardialgia may be mistaken for biliary colic 
when there is no jaundice present. In cardia1gia, pain comes on immedi
ately after eating; gall-stone colic has no necessary connection with taking 
food. In carclialgia, the symptoms are TCferred to the epigastrium alone, 
while in biliary colic the pain shoots to the right shonlcler aucl back. In 
cardialgia, the pain gradually diminishes; in biliary colic it suddenly 
ceases. In gall-stone colic, the presence of a gall-stone in the freces is 
pathognomonic. 

In intestinal colic, the pain begins at the umbilicus, and radiates over 
the abdomen; in gall-stone coJic it has its seat at the free border of 
the ribs. and shoots to the back and upward to the right shoulder. In in
testinal colic, pressure relieves the pain ; in gall-stone colic it aggravates it. 
In intestinal colic, the pain is iutermiUent; in gall-stone colic it is con
~tant, though paroxysmal. Jn intestinal colic, jaundice is never present, 
while it may exist in biliary colic. Jntcstinal colic accompanies or is fol
lowed by diarrhcea; in gull-stone colic, the freces are firm and may be clay~ 
colored 

With rem"l colic, the pain shoots from the region of the affected kidney 
to the inner part of the thigh and end of the penis, and t!te testicle is 
retracted; in gall-slone colic, the direction of the pain is upward and back
ward. In l'enal colic there is a constant desire to mictnrate. 'I1110re is no 
urinary disturbance in biliary colic. In renal colic, after Lhe cessation of 
pain, pus, blood and epithelium are found in the urine; nfter gall-stone 
colic, bi le-pigment is found in the urine. Janndice and clay-colored stools 
frequenlly containing gall-stones may be present in biliary colic; they are 
all absent Ill renal colic. The gall-bladder is very tender after biliai·y colic; 
while there may be dull pains in the region of the loins after the passage of 
areanl calculus. 

Cancer of the head of the pancreas may readily be mistaken for gall-stones 
in the common dnct. 

Prognosis.-'rhe sudden and unexpected terminations and varied conse
quences due to the formation of a gall-stone, render it impossible to 
gh-e any rule for the prognosis. When a lnrge stone, without facets, 
liaa been voided, in any manner, from the bile pass:i.ges, the prognosis is 
better than wheu small facetted calculi are fouud. Oft-repeated at-
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tacks oI biliary colic arc bad. Catarrhal nncl exudative inflammationo;: ,1! 
the bile passages are frequent accompanimonls of gaJl-stoncs; and pul· 
monary gangrene, ompycma, and pneumonia may sometimes complfrale. 
'fhough it is not uecessarily a fatal disease, deaLh may result from p(lri
tonitis, ulceration, gangrene or obstruction of tho iutcsti1ws, pyremiu., 
pylephlebitis, a.bscess of the liver, from exh:i ustiou, or from the c:::cupc ()( 
bile through an external opening. Death may occur during an attuck of 
colic, from unexplained onuses. 

Treatment.-An attack of biliary colic demands that attention be given, 
first, to lhe pain: this is best relieved by morphine, which should be gircn 
hypodermically, but never ju such a.mou nts as would be toxic were the pa· 
ticnt free from pain. Inhalations of chlorofol'm or ether may be employed 
to relieve the severity of tho spasm. 'l'be application of two or three leeches 
over the gall-bladder is often followed by relief, and diminishes the chuncei! 
of inflammation of the bile-ducts. Large draughts of warm waler, con· 
taining bicarbouctte of soda, often relieve the pa.in at the onset or the 
attack. At the sit.me time put tho patient in a tepid bath, or wrap warm 
cloths about the abdomen. In mild cases, and when opium is contra
indicated, belladonna. will be sufficient, iu connection with anodyne fomen
tations over the region of tho gall-bladder. If the patient shows signs of 
collapse, stimulants, ammonia. and brandy should be administered. 

A patient who has passed gall-stones must be put on a restricted diet i 
winos or fats should be prohibited; exercise iu the open air, and an entire 
change in the mode of life, arc important. Mineral watcl's, whether by 
gi,·ing an alkaline bile or by an h1crcasc in the amount secreted, cause the 
number of gall-stones to clirninish, aud also allow them to be }Jassed with 
less pnin. A prolonged course of alkaline mineral water has been found 
the best remedy against the formntion o[ gall-stonC's. Ether, turpentine, 
chloroform and hydrate or cliloral h<ivc been proposed as specifi cs, it being 
thought t.ha.t they have the power of dissolving the gall-stones. 

FUNCTIONAL DEl{ANGEMJ<~NTS Of<' 'l'lrn LIVER. 

The terms biliousness and to1'pid live1' were morn frequently used 
twenty yen rs ngo tlrn.n now. i\Inny, indeed, have denied that any such con· 
ditions exist, bnt there is undoubtedly a variety of sym1Jtoms (such ilrl 

constipation, yellow an<l itching skin, tlark urine, headache, lassitude, 
furred tongue, bitter taste in the mouth, etc.), which can propC'rly be 
classed as dependent upon functionn1 derangement of the li,·cr. Wrilcrs 
describe ten varieties; r shall only briefly consider those which arc the mo~t 
eommou. In these functional hepatic derangements there arc no morbid 
appearances in the organ itself to account for the symptoms. 

Etiology.-Fnnctional derangement o( the liver may be due to structu
ral diseases (e. g., cirrhosis, abscess, and acute yellow atrophy), to dyspep· 
sia., both gastric and in testinal, to a.tony of the bowels, to obstructive 
diseases of the heart and lungs, to the specific fevers, malaria espcci· 
ally, lo faulty diet, the food bei11g too rich, to the daily use of alcoholio 
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bererages, especially ales and sweet wines allll liquors (not from whiskey, 
brandy or gin, unless in the form o[ a hot toddy or sweet punch), to badly 
,·catilatcd, hot, and moist apartments, sedentary habit;:;, :t deficient supply 
of oxygen, a warm climate (India, for instance), and fimt11y io anxiety and 
prolonged mcnta.llabor. In many cases the lendcncyto "liver complaint" 
is inherited; the children of the diabetic or gouty are yery prone to func· 
tional dcraugcmenls of the liver. 

Symptoms.-Fcw cases are exactly alike. 'rho prominent symptoms 
which usually first attract the patient's attention are anorexia, a bitter 
taste in the mouth (clue to taurocholie acid in the blood), flatulcncy, 
1·twidity" and pyrosis. 1 The tongue is htrgc, pale, and flabby, with indcn· 
t.ttiom of the teeth along its edges. It may be white, sl10wing ~longatecl 
papillre-like villi. 'rho faeces are pale, unless lhey hnsc remained long in 
the large bow<.'l, when they are blackish . Constipation and diarrh«'a. may 
alternate. When bile is in excess the freces arc semi-fluid and contain more 
bile than normal. It is a question whether mclrena ever occurs as a. solo 
result of hepatic derangement, but hemorrhoids arc ' 'CJ)' common. 'l'herc 
is often a sense of weight, fu1ness, tightness, burning, or even actual pain 
over the liver. Those who suffer from functional derangement o.f the liver 
may become Yery fat, or they may emaciate rapidly. Emaciation results 
either from deficient production of bile oi· from derangement of the glyco
gcnic function of the li1w. Bile may saturate the texture of the body for 
month~, and yet no symptoms of blood poisoning occur so long as the 
eliminating function of the kidneys is not impaired. 

A deficient elimination of cholcstcrin may give rise to "biliousness," 
and thus be a. part of functional derangement of the liver. 2 "Cholester
remia" is said to be associated with obstinate constipation, and Dr. Murchi
son regards this as" torpor of tl10 liver," or at least one, and a. frequent, 
form of it. Urates and pigments Uepotiited in the urino should al
ways be regarded as signs of functional derangement of the liver arising 
from causes sometimes temporary and somelimes permanent. i\I urc:hison 
says "lithnrin, like glycosuria, must be classed as a functional derangement 
or the liver," and he calls the antecedent morbid blood slate lillumnia. In 
many, who by heredity are predisposed to Hliver troubles,'' tbc lin.·r is 
capable of performing its h cnltlty functions only under tho most fa.Yorablc 
circumstances, and funct ional derangement is at once induced by articles 
of diet IVhich most persons can easily digest. 

"Gouty dyspepsia," "latent gout," suppressed, anomalous or irregulnr 
gout, are terms which in many instances should be dismissed, and '' func
tional derangement of the liver" substituted for them, for the syrnptoms 
·hich have been ascribed to them occur in those who neither inherit nor 
1 The fnnctionsof ahe"hhyliverarc •. ffrilf. s11n~·nlnificntion: 111rond, there-combino.tionof a\buminom1 tlerderh·ed from the food and ti~sues; thirtl, thefonnati<>11 or urea and Hthicaci<l, hoth of which nm h.1 ntard elimin&tt"d by the kidney,;: four1J1. tbt" ... -rrd\Qn of bile, most or which ts reab~orbe<l; .fifth, the rcogenlc function. Amont; the moH cont<tant ~nit@ of functional hepatic derangement i11 imperfect 

h:-::~n ~:;e~::ii!~~~ b~y ~~~~7~~ o:~i!h:~ ~'!e~;e~t~:t~~~~~~:::ri~i:~m \~l~~nu~~atJ:~7r:~~: 
hn>g('nonsmefamorpho•l11i11111H111c111tio11Ahlya11iwport.autfur.ctionortheliver. 1 Virebow'111Archiv.BJ.(l.'),p.410.1875. 
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eyer have shown any gouty tendencies. 1 Biliary cnlcnli (cholrstuin an•l 
bile-pigment) may result from hepatic derangement. Frerichs rl.'gar1ls 
tho coincidence o! gall-stones and urinary calculi in the same indi\i1l
ual as purely accidental. 8incc the kidneys eliminate certain products 
of the liver, renal derangements may be a consequence oi faulty hl•palic 
digestion. Hence 1\lurchi:.;on places 1ithremht mnoug the chid .causes of 
Bright's disease of tho kidneys.~ Many suppose .that a!Luminuria may J,. 
induced by iuuctioual derangement of the ll\•cr, 111<lcpendcut of nny mor
bid kidney change, and this accords with the modern theori('S o! albu. 

minuria. 
After the functions of a liYer have been inler!erccl with !or some limf', 

tho strncture of the liver is very liable to become diseased. J•'atly liver and 
ci rrhosis are com mon scquelre, and their causes arc closely allied tu func
tional dcrangemcut of tho liver. 3 Senile clcca)' (sometimes prema~urv)1 
fatty, calcareous ancl athcroma.tous arterial changes are very frequently 
direct sequelre of functional hepatic derangement. Jt; ii; qucstionahle 
whether the rheumatic hyperinosis ii; due lo non-destruction of librin in 
the Ii Yer, as ~lurchison wouM ham us believe. But the anromia of thia 
cach~xia is undoubtedly vflcu clue to it. 

Symptoms.--Thuse w.ho suffer from torpor of the Ii Yer complain of Ja..,/li· 
tucle, drowsine~s, pain in the limbs, dull pain in the right hypoc.:homlr1um 
often shooting up the right side to the should er, and not infrcqucnU~· of 
sciatica. and lumbago. Clrcumscribcd patches of isk in, usually 011 the CI· 

tremities, often become hot a.nd burning. Ileaclachc, usually frontal, ie 
very common, and when i11duced by indi:.icretions in diet it is called" bil
ious" or "sick hcucfache," and the patient states that he has h,1d another 
"bilious attack." Dizziness, clim dsiou, imd nrnscre volitantcs arc fre
quent results of over-eating in those whose livers arc functionally deranged. 
Convulsions, parC'sis and cramps in Lhc legs nrc Tnrc, but they may occur. 
Mcbncholia, insomnia, hypochondri:1sis, irritability of temper, :~nd moocli· 
ness arc conseqncnccs or dcraagcd liver-function. 'fhe term "biliou 
temperament" has passed into common use. In some cascH there arc c:ar .. 
cliac palpitations, an irritable, irregular 01· even intermittent pulse, colt 
extremities, and slight lividity or cyanosis, and, accorcling to Sir Jam 
Paget, venous thrombosis may result from functional derangement of th 
linr. Paget and Murchison regard lithremia, i. e., functional dcraogCJO! 
mcnt of the liver, as causing acute urethritis (non·spccific) in many in 
stances.' 

After prolonged l1epatic derangement psoriasis, lichen, eczema, Jcpr: 
urticaria, boils, curhuncles, pigment-spots (pop11lar1y called lii•er s71ol~) 

and pruritus arc liable to appear. :Frequently the same individual wil 
within a year have three or four of tho above-named skin diseases ns 
direct result of functional derangement of the li,·er. 

1 0 outisoneresu\tof lithremia; andurinarycalculiare frequentlybutanexhibitionorfunc1lonal 
rangementortheli\'er 

2('1in. Lec.Dis.Liver,pp.572 573. 
• 'l'rou~~eau de~cribc• a chronlc g-outy hepatitis tbat comes under thla head. 
•Brititohi\lcd.Jourml'l,lfr.5,l.701. 
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The diagnosis is ma.de by a consideration of the conditions and habits of 
life of the patient, the sequence of symptoms, its long duration, inter
rupted by "acute bilious attacks,., and by the exclusion of structural 
hepatic; nnd kiclne.v disease. 

rrlie ptognosis depends on the cause: if due to diet, a cure cnn be easily 
etl'ectecl if the individual obeys instructions; if hereditary, a definite prog
nosis should never be girnn. 

Treatment.-The treatment in the main is dietetic and hygienic; no inAex:i
blc rule o( dietetics C;.ltl be laid do\\ D. \50lllC patients do best Oll a1bu minoids, 
others on the carbohydrates. 'l'he C::)scutial point is to restrict tlic Llict 
to one or the other class of foods. Wines and ales should be wholly discarded . 
.Presh air, sea-air especially, and moderate exercise, attention to tho cutane
ous functions. and abandonment of severe mental work, should be recom
mended. Mineral waters (Hun31adi JU.nos and Pnllna especially) should be 
freely drunk at all times. Rocbelle, Glauber's, and Epsom salts are beneficial. 
The bowels shonld ;1Jways be kept freely opened. Alkalies, especially the 
carbonate of lit hia, are always of service. Chlorine, bromine, and iodine are 
useful iu some cases, and the bromide of potash is highly beneficial 
when combined with ammonium chloride. rrbe mineral acids arc apt to 
do more harm than good, aJthough in works on materia medica the nitro
muriatic acid is said to be almost a specific for torpor of the ]j,;er. 1 Acetic 
extract of colchicum is indicated in gouty and rheuma,tic subjects. Titr
axacum was formerly thought to have a powerful effect on tbc liver; its 
only action is that of a cathartic. 

Mercury, in the form of blue pill, is more efficacious in affording tem
porary relief in tbe so-called bilious attacks than any other drug. It is 
denied by many that mercury is a cholagogue; still there are few who do 
not recommend "blue-mass" in functional hepatic disturbances, and 
although experimental therapeusis shows that mercury silll}Jly increases the 
biliary 8ecretion by acting on tbe upper portion of the sma11 intestine, yet 
there must be some actiou of mercury now unknown, which makes it the 
most reliable drug in functional dcran.gcmcnt of the Ii Yer. It is suggested 
that by promoting or in some way influencing the disintegration of albu
men lhe 1irnr is relieved, and thus the effects of an overtasked or naturally 
feeble organ arc overcome. A close of calomcl at night, fo11owed in the 
morning by a saline purge, rnlicvcs bot.Ji the hepatic and urinary symptoms. 
Podopbyllnm (:t gr. of the resin) given with cannabis indica or hen bane is 
by many thought cqunJ to mercury. Tonics and opium are to be expressly 
forbidden; iron does positive harm. 

1 Prof. Rutherfonl ~t.atcs that in dogs it bas no effect upon the bile accretion. 
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DISEASES OF TITE PANCREAS. 

Diseases of the pancreas arc almost always secondary to, or nssociaterl 
with, disease of neighboring organs; I shall brieHy cousider them under 
the following heads: 

I. Pancreatic Ilemorrlw9e. V. Cyshi qf the Pawrras. 
IL Acute and C!trouic Pancrealilis. \'1. Calrnli amt Prtmsites. 

HI. Dc9enera/£ons, Fatty awl Wa.ry. 
IV. ~l!orbid Growtlts:-Omcer, ~Pubcrcle, Sarcoma, and Gu11tmata . 

PANCREATIC IIEOIORRUAGE . 

.Pancreatic hemorrhage is not of common occurrence. Sometimes it ia 
a cau:;c of sm1dcn death 

Morbid Anatomy.-'l'hc whole gland or only a portion of it 11Jay Le the 
scat of tl1c hemorrhage. As a rnlc tlic blood i8 diffused throughout thu 
affected portion. In several c.1scs, it has inrndcd the adjacent cellular ti~
sne as well. 

Etiology.-Its etiology is obscure. 'l'raumatism is stated to lrnvo been 
the cause of pancreatic hemorrhage. 1t is supposed to result also from 
seJr-digestion of the pancreas. 

Symptoms.-Collapse is the priucipal symptom, wh ich Zenker explains 
as the result of stimulation of tho cardio-inhibitory centre through the 
solar plexus. Pain in the epigastriurn may be present, but is not a constant 
symptom. Nausea and vomiting sometimes occur. 

Prognosis.-Death may occur in half an hour or be delayed several hours. , 
If the patient does not die immediately, inflammation usually occurs around\ 
the hemorrhagic nreas. 

Treatment.-rrhe treatment is wholly expect.mt. Stimulants arc in!li· 
cated during tho colla11se. 'Vhen inflammation occurs, the treatment is the 
same as in Acute Paucreatitii:;. 

ACUTE PANCREATITIS. 

Morbid Anatomy.-'l'he pancrcns is enlarged, hyperremic and firmer than 
normal. \V hen the hyperaemia in intense, small hemorrhages occ11r in it~ 
su bstallce. In febrile disease::) the whole organ is seen to have undcrgouc 
diffuse parcncliymatous changes. ln suppurative pancreatitis there is either 
a diITuse infiltration of pus, or numerous small abscesses are formed. In 
some instances the surrounding connective-tissue and lym1Jhatic glands m 
involved ancl the panrceas is surrounded by pus. Pus may form in the 
ducts, acini, or the cellular tissue. Pancreatic abscesses may open into tl1c 
stomach, peritoneal caYity, duodenum, or externally. 

Etiology.-It may be caused by acute alcoholismus, by blows over tl1e 
organ, or by gastro-duodonitis. It occurs more frequently in men than 
in women. Acute tuberculosis, typhoid fever, pyremia, septicremia1 nud 
parotitis (from metastasis) are sometimes followed by it. It has appeared 
in some cases to depend upon the prolonged use of mercury. 

Symptoms.-These are obscnre and variable, the most constant is colickf 
or deep-seated dull pain over the pancreas, shooting to the back and shoul· 
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der. Fever, dyspncea, anorexia, and vomiting of a. thin, viscid fluid, somc
timl's containing hile, arc nearly always present. '!'here is great thirst and 
re:;t\ei;~ne~s. 'l1hc pulse is rapid, the pain is greatly increased by firm press
ure over the pancreas, and symptoms of collapse arc often present. 'l,hcre 
is markc<l anxiety and depression from its onset. The bowels are consti
pated. In some cases of metastatic pancreatitis the stools arc watery and 
Uke saliva. In tl1cse cases diarrhcea is generally present. 

Dilferential Diagnosis.-Hepatic diseases are excluded by the absence of 
jaundice. But it is frequently impossible lo exclude aculo gastritis or duo
denitis except by the site and distrilmtion of the pain, and by the presence 
o( fever and the irregular heart-~wtion . 

Prognosis.-It usually terminates in death after a very rapid course. It 
may become chronic, termi1rnting in abscess or induration. 

Treatment.-Rest, a mild, fluid diet, and anodynes are the on1y means to 
be employed in its treatment. The efficacy of ice or poultices over the 
epigBStrium is questionable. 

CIIRONIC P ANCl!EATITIS. 

Korbid Anatomy.-The changes arc identical with cirrhotic processea 
elsewhere, e.g., in the liver and spleen. rrhis process may lead to complete 
disappearance of the gland substance or to closure of the duct and thecon
requcnt formation of cysts. 'l1he head of the gland is most involved in the 
cirrhotic process. Interstitial hemorrhages may occur, or little cysts may 
stud lhc gland. Adhesions generally bind the organ to the adjacent parts. 
In chrornc suppnrative pancrca.titis the pus may infi1trate the gland, or 
there may be one or more small abscesses. The contents of the latter may 
become cheesy or calcareous. 

Etiology.-Thc ca.uses arc similai to those of cirrhosis of the liver ;-cal
culi, the pressure of au adjacent tumor, or extension of inflammation from 
adjacent parts, especially ulcers of the stomach and duodenum. It may be 
asweiated with syphilitic infection. 

Symptoma-The only symptoms that could lead to a diagnosiB are fatty 
stools, intcrcurrcut mellituria, neuralgic paias, and the presence of a trans
crsc tumor in the epigastrium. Ahdominal dropsy and signs of intestinal 
b~truction ma.y be caused by the pressure of the hard gland which act.a as 
n abdominal tumor. A peculiar cachexia is usually present. 

FATTY DEGENERATION. 

Two forms arc recognized : 
I. Fatty infiltration of the connective-tissue investing tlie gland and sur
uading tbc acini, where the new growth of fat-tissue causes atrophy a.nd 

isappearaucc of the gland cells by its pressure. 'rhe whole gland may 
k like a mass of Int with only a central canal. 

II. Fatty degeneration affects the gland cells and ultimately d~stroys 
hem; the aeinous structure is preserved in the midst of a soft, flaccid and 
asted gland. A more or less abundant fatty emulsion is found in the 
ucts. 28 
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Etiology.-Thc first form oct'n rs in general oLcsit.y a11d in rhronic alro. 

holismus. The second is dne to the same causei-, and also to heart di&1.·a.-;o 

or obstruction to the outflow o! the pancreatic secretion. 

WAXY DEGENEHATION. 

The vessels of the pancreas and the cells of the acini may exhibit nmy 
laid change. This is the rarf'st disease of the pancreas. 

CAXCER OF 'l'IlE PANCREAS. 

This is the most frequent form o.f primary disease or the pnncrcn~. In 
one hundred cases of cancer the prtncrcas was found invoh·cd in fi,·e. 
Scirrh us is the most frequent variety of cancer found here. Pnntrt 

a.tic cancer tends to involve adjacent organs ; t he bile-duct a.ncl IPfl 
ureter may be pressed upon and obstructed, and the mass m:~y cum. 

press the splcnic or superior mesenlcri c vessels, the vena port:c, the in 
ferior cava, or even the aorla. The cancer may Lllccralc inlo neighboring 
structures. 'l' he canal o[ Wirsu ng may be obstructed, and Lhcn cysts will 

form. 
Etiology.-It occurs chiefly in men after the :Corlieth year; !urll1cr than 

this little can be snid. 
Symptoms.-'fh e symptoms a.re v:.iried, because the neighboring orga111 

are so frequently and extensively involved. Neuralgic antl paroxyi;mal 

pain, is an important symptom. The presence of 1t tumor wilh enlargL'

ment of the adjacent lympha.tic glands is essential ior a diagnosis. Vom
iting, jaundice, dyspepsia, dropsy, ooderna of the fect,-all may be prc1'(.lnt. 

Sometimes the stools may be fatty. There may be constipation or diarrhrea, 
or the two may alternate. The general symptoms arc those of anremi1. 

Differential Diagnosis.-A pancreatic canuerous tumor may pulsate and 
have a bruit condurted from the aorta, and therein simulate aortic ann1-
rism. 

Prognosis.-Cancer of the pancreas usually causes death within a year. 
The treatment is symptomatic. 

CYSTS IN TITE PANCHE.\S. 

Cysts in the pancreas arc due to retention of the pancreatic secretion, 
from obstru~tiou of the duct by calculi , or from external pressure of tumor\ 

Hemorrhagic cysts are very rarely found . When the duct is closed near 
its mouth, the canal and its branches look like a bunch of currants. Atro
phy and cirrhosis of the gland may result from these cysts, which at fi..,i; 

contain a normal secretion which afterward becomes purulent, hemorrhaµic, 

or albuminous. Ilrematoidin crystals, lime-salts and urea have been fonn 
in these cysts. The cyst-walls- thicken from connective-tissue develo 
men ts. 

Etiology.-Any tumor, eit11er of the pnncrens itself or of neigbbonn 



rarts, Ci\Jculi, cirrhosis 0£ the pancreas, 01' a119ular di.~ptaremenl:s of l/u 
p1uunlf.~ may cause it. 

Symptoms.-'rhc only symptom is the discovery of a smooth lobulatc<l 
tumor in the region of tho pancreas. 

CALCULI OF TilE PANCREAS. 

Calculi d the pancreas arc usually gray-white, rounded masses of car
oomite or phosphate of lime. 'rhey arc situated anywhere in the pancreas, 
arc either free or embedclccl, vary in size from microscopic dust Lo a walnnt, 
ancl also vary in number, but rarely exceed fifteen or twenty. Laminated 
protein concretions are described by Virchow. 

Etiology.- Anomalies in the pancreatic juice itself, catarrh of the ducts, 
and retention cysts are tho most frequent causes. 

Symptoms.-'rhcre will be no symptoms except when inlerstitial inflam
mation is excitccl, or the common duct is pressed on so as to cause jaundice. 
Round worms huvc been found in the pancreas. 

DJSEASES OF TUE SPLEEN. 

Diseases of the spleen will be considered in the following order : 

I. H.lfpermmia. IV. Degenerations, JV ax y or 
II. I11flammation, or Splcnilis, ·inclttd- Sago-spleen. 

ing Embolism and lnfarction. V. Jlorbfrl Growths. 
Ul. Hypertroplty, or Oltronic Enlarge- VI. Parasites. 

ment. 

Splenic hyperremia may be activQ or passive. 
llorbid Anatomy.-The accumulation of bloocl in the vessels and intcr

vascnlar spaces of the spleen, causes lhe enlargement which occurs in 
hypcr.emia; the organ may be increased to fhe or six times its normal size 
anrl yet retain its normal shape. Its color is darker than normal, its cap
sule is usually tense and shining, and its con::.:istency is oJteu diminishecl, 
being sometimes as soft as pulp. A microscopic examination shows no new 
elements in the spleen, only an increase in the number of its normal ones. 

Etiology.-A physiological congestion of the spleen lakes place after every 
meal. A pathological engorgement occurs: (1) when t here is any ob
"trnetion to the venous flow from the spleen, as happens in certain cardiac, 
hepatic, and pulmonnry diseases; (2) in the acute infectious diseases, such 
aa typhus, malarial fercrs, nnd pymrnia; (3) at the menstrual epoch, dc
~nding upon an abuormaLi ty of menstruation; (4) as the result of inju
nes and inflammation, when the hyperremia will be circumscribed. 

B)'Illptoms. -Thc symptoms of simple hyperremia of the spleen arc usually 
not weU marked; the patient may complain of a sense of weight in the 
Iert bypochonclrium and more or less tenderness on pressnre over the 
~plcnie region. Palpation and percnssiou will discover n tumor in this 
region of greater or less size; this tumor extends obliquely downward to-
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w~ml the umhilic11s
1 

rises au<l falls with each respiratory movement, am 
l1as the outline or the spleen, with the charact~ristic uutchcs ou its low(·! 
rounded etlgc. 'l1lie pale and anremic appearance often met with in th0& 
having splcnic hypcroomia. is clue to the overloading of tho gplecn with 
blood at lbe expense of tho rest of the body, rather than to any change in 
the com posi lion of the blood. 

Prognosis.-Thc prognosis is good, although in certain rare ca~eR death 
has occurred from rupture of the distcudc<l organ. 

Treatment.-Thc treatment is directed rather to lhc disease which gh·e1 
rise to the bypcrtemb than to the condition itself. Quinine in large dmst6 
11as been found in most inst:wces to remove the splcnic congc::lion and 
relieYc tho accompanying symptoms. 

INFLA.M;\fATroN OF THE SPLEEN. 

(Splenitis.) 

Prim~1ry splcnitis is exceedingly rare; it is generally due to injury, em
bolism, or infarction, especially when occurring wilh pyoomiit or :-cptic 
diseases. It may occur in connection with morbid growths and abscci;,-es 
in the spleen. 'fherc is a condition of the spleen resembling cirrhosis of 
the liver, called by some chronic or interstitial splenitis. 

Morbid Anatomy.-The anatomical arrangement of tho splcuic arteries 
rendt?rs the spleen a favorable seat of metastatic inflammation. Jn acute 
splenitis a part or all of the organ may be attacked; the invohcd portiooa 
are congested and swollen, and the peritoneum ornr them is injected and 
covered with a fibrinous exudation. The spleen is of a deep purplish color 
and friable, being broken down as easily as coagulated blood. Whou s 
hemorrhagic infarction is formed in the spleen, it is usua lly without rupt
ure of the bloocl-vcssels, nncl 1s cnclrclccl by a. zone of sero-hcrnorrhngic 
infiltmtion. ~L1hcse infarcts arc a.t first of a brownish reel color and of a 
firm consistency; later, they become clirty yellow in color, and either under· 
go fatty clegencrntion ancl become absorbed, or remain as cheesy and 
calcareous masses; or, lastly, the infarctions soften and abscesses form, 
which arc single or multiple, sometimes fusing together, and again in· 
creasing by peripheral extension. 

In a few irn;t:mccs these abscesses arc found incapsulated in a proliferation 
of connective-tissue, but in most cases this is not the case; the connediw· 
ti.l:lsce breaks and a large sac is formed filled with pus ; as much as thirty 
pounds have been found in one of these sacs. At last the capsule becomes 
involved, perisplenitis is set up, and . adhesions having formed between the 
s11leen and adjacent parts, the abscess may open into some adjacent organ, 
aa the stomach and colon, into the thorax or abdominal cavity, or an 
exte~nal fistulous opening may be formed. Localized r-;uppurativc in8em· 
mation of the small Malpighian bodies in the spleen has been found lo occur 
in typhus nnd other feYers. 

"J.Yecrotic dpleniC softening" may occur from an infarcliou caused by 
atheroma and endocarditis: the latter is not necessarily ulcerative. In tbett 
cases the lymph-cells in the fibrinous reticulum of the clot become fatty, 
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nd then they ma" themselves into spheres of fat-crystals. The whole 
nfarction softens and becomes a fatty, pulpy mass. The capsule over such 
, spot is villous ancl appears covered with vegetations. A gangrenous con
dition of the lelt lower lobe or the lung has been caused by such a -form of 
metastatic splenitis; with the intense engorgement ·which accompanies 
acute splcnitis, hemorrhage into the organ may occur, the capsule may 
be ruptured, and a fatal peritonitis may be induced. 

Ohrouic splenitis iB the result oI long-contiuueU splenic congestion. The 
spleen is of a brownish-red or slate color, its capsule is thickened, and 
covered with very firm wgetations and new connective-tissue formations, 
which arc highly vascular. 'Ihe organ is more or less pigmented, owing 
to the pigmentary deposit in the endothelia of the veins. This whole proc
ess is analogous to that which occurs in cirrhosis of the lirnr, except 
that a spleen which is the scat of interstitial inH:unlllation is larger than 
normal. 

Etiology.-It is Yery doubtful whether idiopathic splcnitis e\•er occurs. 
Blows and scnre muscular exercise are said to have caused it. Splcnitis 
is usually metastatic, the cmbolic plug, the result of enclocarditis and 
valrnlar disease, most often haviu~ its origin in the left heart, although it 
may be induced by thrombotic changes in the aorta. Rarely the embolus 
comes from the lungs, having passed through the pulmonary Yein and left 
heart. In pyremia. and its allied states hemorrhagic infarctions of the spleen 
are of frequent occurrence, and a similar condition has been noticed in 
Bright's disease and in the infectious diseases. Extension of inflammation, 
especially the result of ulcerative changes in the stomach, is an occasional 
cause.of acute splenitis. 

Symptoms.-Thcse are vague; often there is nothing except the local 
changes to clirect attention to the spleen as the seat of disease. There i• 
no pain1 unless the capsule is involved; if pafo is present it will be in
creased by a full inspiration. '£here may be hectic !ever, bnt, as sp1enitis 
is secondn1·y to some febrile disease, the fever may be attributed solely to 
the latter. There may be a sense of weight and pain in the left hypo
cbondrium, and CYCn shooting pains in the left shoulder and arm. 

Vomiting of blood and ]ms, or the simultaneous passing of blood and pus 
with the freccs is indicatirn of rupture of a. splenic abscess into the stomach; 
this, however. is an exceedingly rare eYent. 'fhe recognition of a. splenic 
abscess will depend upon its attaining a sufficient size to form an appreciable 
8uctaating tumor in the splemc region. 

Physical Signs.- Inspection will show a marked enlargement in the splenic 
region. 

Palpation may discover a fluctuating mass. The "notchings" on t~e 
anterior margin of the spleen are usua11y readily made out. The mass ~s 
more or less movable, unless adhesions have formed between the splenIC 
capsule and adjacent parts. 

Difrerential Dia.gnosis.-Acute spleuitis may be mistaken for cancer of 
tlie stomach, disease of the pa11cteas, or ltepa#c disease, especially tlrnt in
voh<:ig thC' left lobe of the liver. Oocerian tumors wilJ rarely be. ~on
founded with it. Jn stomach diseases the absence of fever, the vom1trng, 
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pain nud discomfort dependent on llte ingestion offoocl, the long <lurn~ 

tion, a.nd the peculiar hrematemesis will readily distinguish them Crom 

acute splcuitis. 
Cancer, abscess, or cinhosis of the liver would giro physical si'gns which 

could harclly be confounded with those of acute splcnitis-thc po•ition ol 
the area of dulness would of itself be sufficient for a diagnosis. The con~ 
dition of the stools, the urine, and the color o[ lhc skin arc often suflic:il·nt 
to lead to a diagnosis of hepatic diseases. If the tumor is of consideroble 
size, the diagnosis of splenic abscess can :dwa.ys be safely reached by the 

aid of the exploring trochar. 
Prognosis.-Suppuratirn splcnitis is always a. dangerous disease, and is 

rarely recovered from, even whc.:u an extensive opening is cstablii:1hcd. 
Treatment.-No spl'cia l tre:,tmcnt is c:tllcd for unless the 1miu is 8CVcre, 

when anodynes and Comcntat.ions may be used. When an abscess can Le 
made ont it should be treated in the same manner as an hepatic absccsa. 

Jil'PEl?'l'H.OPfIY OF THE SPLEEN. 

(Enl.arged Spleen.) 

Enlargements of Ll10 spleen are of two kinds : (I) acute and transient; 
and (2) chronic and permanent. 'J1hc first class occurs in fevers, e. g., 
typhoid; the second from long-continued and repeated congestion, ns in 
chronic malarial inlection. 

Morbid Anatomy.-In acute enlargement, the spleen may reach four or 
five times its normal size. rrhe capsule becomes thin and tense. The 
spleen pulp varies in consistence, and may eYcn be completely dinluent; 
its color varies from a bright pink to a red black. H emorrhagic foci in
dependent of embolism may occur. Many lymphoid ce1ls contam one or 

more red corpuscles, tl1e latter either bein 
normal in size or sma1ler ( 1-SOOO of a 
inch). 'rJ1is m icroscopical appearance i 
best marked in Ln)l10id fe,·cr. 1 

Chronic Enlargement~( !lie Splee,,.-Th 
organ is C'nlargcd without any ohviou 

C change in texture; there is an increase in nl 
its elements, and it acquires a more or le 
ficsl1y consistency. l t sometimes reaches i 

very great size, fi ll ing the left side of th 
abdominal cavity from the ribs totbe 1ielris 
it may be increased to twenty poun<ls i 
weight. Its normal shape is unchanged an 
the notches on its edges are di,tinctly 

Di~~u~Bi~~~r,;~~~;ihi:,~~~i~11~::~~r~~~~u~~ ~:~:C1~!· as1~ ::~~ t~~~e~~~:~~:c h~~::;;,::~n 
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Etiology.-Acuteenlargement_of the spleen is met with most ·frequently 
in acute infectious diseases. l\lany rcga.rd the accumulation of micrococci 
in the spleen and their retention within the splenic protoplasm as a. cause 
of acute swelling. 1 Ofa.ll the diseases tba.t ca.use sudden a.ntl great enlarge
ment of the spleen, the most frequent are typhoid and intcrmiLtent fevers. 

Chronic enlargement of the spleen is frequently associatc<l with cirrhosis 
anU other chronic affections of the li,·cr, aucl with chronic cardiac and 
pulmonary diseases that induce long-continued or repeated congestion of 
the organ. But chronic malarial infection is its most common and constant 
cause. Chronic enlargement of the spleen is part of the history of lcucoC!y~ 
thremi:t; it is never idiopathic. Chronic mercu.rialism disposes to en· 
largement of the spleen. 

Symptoms.-Acute enlargement of the spleen is part of the history ol 
acute general diseases; its natural symptoms are few: pa.in on pressure, 
dyopnrea, :.rnd an increased area of splenic clulness are the most constant 
an<l prominent. Chronic enlargement of the spleen is attended by no 
symptoms except the physical signs of splenic enlargement. 

Treatment.-Quiuine and iron are always indicated, but they should be 
given alternately and never at the same time; they may be combined with 
arsenic and cod-Ii Yer oil. In malarial hypertrophy of the spleen the patient 
shouJd reside in a non-malarial district. [uunctions of the biniodide of 
mercury arc strongly recommended by English authorities, but I have 
never seen any beneficial results from their use. 

AUYLOID DEGENERATION OF THE SPLEEN. 

(&igoSpleen.) 

Waxy or ln.rdaceous degeneration of the spleen, also called t11e u sago 
spleen," is a part of a general cacbexia in which other organs are primarily 
involved. 

Morbid Anatomy.-H occurs in two forms; in one it is limited to the 
Malpighian bodies~ in the other it is diffused. In both the organ is en
largc<l, rounded and doughy. rrhe capsule is tense, but not thickened, and 
is usually smooth and glisteniDg. 

On .~,,ction the first variety presents the appearance of a number of sago 
granules, the Mnlpighian bodieR being enlarged to 1-25 or 1~12 of an inch 
in diameter, and filled with waxy material which gives the characteristic 
reaction with iodine. The co rpuscles through which the arteries pass are 
'nvolvccl, but the wall of the in-going vessels mn.y remain normal. The 
1'.adenoid" or "cytogenic" tissue, the lymph-corpuscles, and the capilla
l'les of the spleen are, howe,·er, infil trated with waxy material, massed to-

ther1 and channelled by healthy capillaries. 'I1he veins near the diseased 
llalpighian bodies are sometimes involved. In diffuse lardaceous degenera
tion, the spleen, on section, is pale, homogeneous, glistening and anremic; 
all the vessels, the trabeculre, and capsule are involved.~ 

Etiology.-The ca.uses of waxy spleen are identical with those of waxy 
1 Mo~lcrnnd Birch-Iliracbtcld. 
'Rok.itau1kyregard1thi1formM1butalater1tageor••ugo11pleen." 
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Iirnr; it is met with in chronic bronchitis with bronchicctasis, in phthisi~ 
chronic Bright's disease, chronic peritonitis, cirrhosis o! the liver, chronic 
alcoholismus, and intermittent fever. Sago spleen frequently accompa111ea 
chronic intestinal catarrh in children. Syphilis is probably its most fre. 
quent cause. 

Symptoms.-.As the liver and intestines are genera.Uy involrcd in the same 
change, the waxy cachexia will not be characteristic of splenic changes. 
There will be anremia, accompanied by a great increase in tbearca of splenic 
dnlness. Late in the disease there is usnally anorexia, vomiting, and 
hemorrhages, but it is not possible to determine to wha.t extent these vari
ous symptoms depend on the splenic <liseasc. 

The diagnosis rests mainly on its etiology. 
The prognosis is unfavorable. 
Treatment.-It never calls for independent treatment. Niemeyer regards 

iodid!3 of iron as the most efficacious drug. Our first efforts should be to 
cure or Temove the causes or conditions which have led to its development, 
and to improve the general condition of the patient by tonics, hygienic 
measures, and a carefully regulated, nutritious diet. 

MORBID GROWTHS OF THE SPLEEN. 

Cancer of the spleen is very rare ; it may be secondary to cancer of the 
stomach, mamma, liver, or brain. When disseminated, it is generally of 
tbc encephaloid variety. It may develop in the hilum by contiguity of can· 
cer in the other organs. Secondary isolated growths may be scattcrell 
through its substance, or in many more instances it may be the seat of pri- ' 
mary cancer. In pigment-cancer of the spleen, the organ rapidly enlarges 
to nearly double its size ; in other forms it is but slightly enlarged. The 
symptoms are obscure and of little clinical importance. 

Gunimata, or syphilitic tumors of the spleen, are ooly met with in COil· 

uection with amyloid changes, and arc accompanied by similar develop
ments in the liver. Syphilis thus shows itself in the spleen in one of four 
ways,-waxy degeneration, gummata, inflammation of the spleen-pulp, or 
hypertrophy of the spleen with increase in interstitial tissue. Sypl1ilomnta 
are of no clinical importance. 

Tubercles in the spleen develop in the spleen-pulp. The nodules may be 
smal1 and gray, or large, yellow a.n.d cheesy. In acute tuberculosis, the 
spleen rapidly enlarges as the tubercles develop. Tubercular formations 
are very common in young children. Yellow tubercular masses, var_ying 
in size, are frequently found in the spleen in connection with similar form
ations in other parts of the body; occasionally they soften and form ab
scesses. The small splenic vessels are often clogged with lymph and fibrin. 
Tubercles of the spleen cannot be recognized during life. 

Cysts have been found in the spleen. They are associated with cystic 
developments in the liver and omentum. 

Hydatids, when occurring in the spleen, usually accompany similar de
veicpments in the frrnr aud peritoneum. rrhe enlargement of th(' spleen 
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may cause a sense of weight in the splenic region, and if the splcnic capsule 
becomes inflamed their development will be accompanied by sharp pains in 
the left side. An 11ydatid tumor in the spleen usually fluctuates, but it 
rarely gives the hyclatid fremitus. An exploratory puncture decides its 
charnctcr. 

'l1be prognosis and treatment are the su.mc as in hyda.tids of the liver. 



SECTION III. 

DISEASES OF 'l'IIE IIEAR'l', BLOOD-YESSELS AND KIDNEYS. 

Diseases of the henrt im~y be classified as !o1lows: 

I. Pericanlitis. \'TI!. Cardiac Atrophy. 
II. .Endocarditi.~. IX. Cardiac Thrombosis. 

!IL Valvular Lesions. X. Oardiltc .Jneurism .. 
IV. Cardiac H.1Jperlroplty. XL Morbid Growths and Parasites 

V. Cardiac Dilatation. XII. Tuberculosis of tlte Pericardium. 
VI. Jfyocarditis. XIII. Oartliac .Yeuroses. 

VII. Cardiac Degenerations. XIV. Ilydro-pericardium.. 
XV. l'nemno-Ji,ydro-pericardium. 

PERICAl:Wl'l'IS. 

The pericardium is n fl.bro-serons sac; the fibrons layer is firmly adherent 
to the diaphragm and is attached to the large vessels about two inchl's 
a.boYC the heart; it forms a closed sac. The serous layer is in close a.ppo
sitkm to Lbe in ternal surface of the fibrous layer, is reflected from the large 
vessels, and completely invests the heart itself. This shut serous sac, when 
dis(>used, behaves in all respects Jike the pleura. Inllanuna.tion of the 
pcricardinm mny be :icuLc or cb1·onic. Chronic pericarditis is usually Lbe 
sequel of acute. 

ACUTE J>ERICA RDT'fTS. 

Acute pericarditis is perhaps more frequently overlooked than any othl'r 
acule disease, for its subjective symptoms arc rarely, if ever, wC'll marked. 

Morbid Anatomy.-At its commencement, the serous surface of the 
pericardium becomes more or l c~s reddened, with here and there ecchy· 
motic spots of irregular shape. The reddening may be circumscribed about 
the roots of the great vessels, or it may involve the whole visceral nnd 
parietal pericardium. The reddening is due to hyperremia of the sub· 
serons capillary vessels. With the redness there are swe11ing and infil· 
tration of its serous and sub-serous tissue. Following the hypcrreruia 
ancl infiltration the epithelium desquama.tes and the membrane loses its 
natural glistening app(>ar:mce. If the inflammatory action is continued, 
an exudation is poured out on its free surface: it may consist of but a few 
shreds of lymph, or a fibrinous layer may cover the wbo}e of its car
diac or pcrietal surface. It varies in thickness from a Jine to three-!ourthl 



of an inch, or even more. This exudation is composed of fibrin, a few pus 
cells and detached epithclia; it causes the free surface of the pericardium 
to assume a. roughened appearance; it is this appearance which has given 
rise to the expression "hairy heart.'' When there is only a very small 
amonnt of plastic exudation, it 
will usually Lo confined to that 
portion of the pericardium which 
corers the blood-vessels. 

With or following the plastic D 
exudation there may be a fluid 
effusion which varies in quantity 
and in qnality. It may be sero
albuminous, sero-fibrinous, hem
orrhagic, or purulent. It varies in 
quantity from three fluid ounces 
to several pints. In most instances ._, 
it "ill be scro-fibrinons in char
acter; it is rarely sero-albnminous. 
When it is small iu amount it will \ 
gravitate to the most dependent ' 
portion of the i1ericardial sac. 
When it is large in quantity, the 
entire pericardia.I sac is filled, and 
tho adjacent lung-tissue com
pressed, and the surfaces of the 
membrane have a rcticula.tecl or 
honey-combed appearance. It is 
always turbid from the molecular fibrin suspended in it, and may be 
yellow, green, brown, or red in color. 

Hemorrhagic pericnrcUtis is rare, exc'1pt with purpma, scurvy, cancer of 
the lung, and tuberculosis. In this variety the ]inc of demarcation between 
the false membrane and the pericardium is very indistinct. 

Tuberculous pcricarditis is attended by the development of tubercles in 
the pericnrdium and in the substance of the hca1i; the blood effused forms 
ochre-colored masses in the exudate. 'fhe exudations and effusfons in 
}1ericarditis may a.JI undergo absorption. The serons effusion is removed 
rapidly, the hemorrhagic with less facility. the plastic aud purulent with 
still greater difficulty. 'rhe fluid djsappcars first, then the granular, and 
la.4 the coagulated fibrin. The lymph and purulent exudations may 
undergo fatty metamorphosis and be absorbed, or remain in a cheesy, 
mortar-like mass, and fill<llly become calcareous after the absorption oi the 
morefluid portion of the degenerated mass. The calcareous material with 
(l()nnective-tissue formations may form ossified plates upon the surface of 
the heart and pericardium. 

New connective-tissue formations may take place upon the snrface of 
the pericardium nuder tho layer of plastic exndation ; if tho iuila.mma
tory 11rocess is continued sufficiently long, these are converted into a firm 
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fibrinous mass, causing either a permanent thickening of thC pericardium, 
o1· adhesions between its two surfaces. Sometimes these adhesions arc bv 
bands strclching across from one portion to the other; at others there fs 
complete agglutination of the two surfaces, and au entire oblit~rul~on of the 1 

pericardial cavity; in either case more or less complete organ1z:~t1on lake~ 
place. The adhesions about the base are the most dense. Those at the 
apex arc drawn out into fibrinous strings. 

With infiammutory changes in the visceral pericardium, there wi11 be 
more or less inflammatory change developed in the muscular lissuc of the 
heart immediately beneitth the perimu·dium. If the pcricarditis bas been 
extensive and long continued, the walls of the henrt will become weakened i 
indeed, they are somewhat weakened in every attack of pericard~tis. The 
development of myocarJitis wi11 be considered more fully under its appro
priate head. Dilatation of the cavities of the 11Cart nrny take place in con
sequence of the weakened condition of tl10 cm·diac walls, and ca.rdiuc hy
pertrophy may be developed as a result of this weakening and dilatation. 
Upon post-mortem examination not infrequently smoolh, opaque, pearly
white patches arc found upon the external surface of t110 heart. They are 
slightly elevated, variable in size, have irregular sinuous margins, and are 
usually located on the anterior surface of the ventricle. As to the nature 
of these Epots there has been considerable discussion. These "milky 
patcltes ., arc, however, nothing more than growths of white, laminated con· 
nective-tissue with elastic fibres, immediately beneath the cardiac pericar
dium, and inclicate the previous existence of a localized pericardia] inHam
matiou which has been recovered from without adhesions. In rare instances 1 

the two surfaces of the pericardium will become firmly agglutinated through
out their entire extent, and the pericardial snc will remain completely oblit
erated, and if attempts are made to separate them the cardiac muscle is 
torn. Under such circumstances, the movements of the heart carry with 
them tho pericardium, anJ with eacl\ cardiac pulsation there is a lifting of 
the cliaphragm. 

Etiology.-Acute pericarditis rarely occurs as a primary affection, but ia 
usually secondary, or is developed during the course of some other disease.' 
It may be produced by injm·ies to the pcricarclinm,-by extension of infinm
mation from neighboring organs, as when it occurs with plouro-pncumonia, 
pleurisy, necrosis of tho sternum, rihs, rupture of abscesses, etc. It occurs 
most frequently in connection with that class of diseases which depend upon 
well-recognized blood-changes, and especially with those rlne to a specific 
infection; under this head are included pericarditis which accompanies 
acute rheumatism, Bright's disease, acute infectious diseases, as scarlatina, 
small-pox, typhus and typhoid fever, pneumonia, luberculosis, syphilis, 
chronic alcoholismus, cLc. Occasionally it is developed in connection with 
scLuYy and purpura; then it is of the hemorrhagic variety. Cancer of the 
lung and tuberculosis also cause ''hemorrhagic pericarditis.,, 

When pericarditis occurs in connection with pyremia and septic condi
tions, lbe effusion is purulent in character and accumulates rapirlly. It i~ 

1 A Cllse of '' ldiopalltic Peri.carditi1." G\fll!gow Med. Journal , Sept. , 18i8 



of most frequent occurrence in connection with acute nrl iculnr rheumatism, 
Bright's disease and pneumonia. Often in rheumatic pcricarclitis, the ar
ticular rhcumtltic development occurs su bscqnent Lo the pcricarditis. In 
rheumatism it is an early, in Bright's disease a late occurrence. Pericar
ditis occurring in connection with scarlet fever is especially liable Lo be 
overlooked, for its presence is not revealed until a large iluid effusion lakes 
place. 

Symptoms.-The symptoms d acute pcricarditi• arc rarely well defined. 
It is very difficult to give a clear cle:;cription of the rational symptoms which 
attend its development, for it is u:mally associated with some other affection 
whose symptoms tencl to obscure those of pericarditis; more than one-half 
of the cases are latent, and come on so insidiously that Lhey would go un
recognized were it not for the physical signs which attend them. 

'l'he two prominent rationnJ symptoms are paiu in the precordial region 
end cardiac palpitation. The pain is usually confined to the precordial 
space; occasionally it involves the brachial plexus, ancl extends down the 
left arm ; under such circumstances it is probably reflex in character. The 
pain may be increased in severity by pressing the left lobe of the liver 
against the diaphragm. It Ytll'ies in seYerity; sometimes it is very slight, 
ugain it is of a sharp, lancinating character, and sufficiently severe to Uc
mand immediate relief. With the pain there is always more or less cardiac 
palpitation, a dry irritable cough, and a sense of constriction over the whole 
chest, with more or Jess dyspnc.ca; the intensity of the dyspnrea will vary 
with the amount of the fluid effusion. When the effusion is considerable 
and there is orthopncea. the patient becomes restless and the countenance 
assumes an anxious expression, with a painful look of suffering somewhat 
characteristic; he assumes the half-sitting posture, leaning somewhat 
toward the left side. Lying on the back with the bead elevated, is the 
position usually vreferred when the effusion is not large. Tho face is often 
li>id. 

At first the pulse is full ancl strong, ranging from 00 to 120 beats in the 
minutc,-aftcr the fluid effusion has taken place, it becomes feeble, sup
pre.1::-:ed and somelimes delayed. If the effusion is almndant the pulse has 
a. tendency to become irregular, ancl not in.frequently intermitting; it is 
always out of proportion to the activity of the heart and 'trongly dicrotic. 
The temperature usually rises one or two degrees,-in some cases it may 
rise as high as 10{° F . In fatal cases the temperature falls toward the 
close of life, sometimes below normal. Jaundice f'.Omcl imes ocCUJ'S ancl 
headache aad dizziness are frequently present; in the severe forms of the 
disease there is often delirium, the patient sometimes becoming so furious 
as to rC'quirc restraint; at other times it is 1ow and muttering. The tlc
lirium is often accompanied by delusions, tetanic or clonic spasms, and in 
rare ca~cs convulsions occur, rapidly passing into coma. and followed by 
death. Usually when the Huid effusion takes place, the acuteness of the 
11ymptoms subsides, ancl the patient experiences a sensation of oppression 
r('fcrable to the prccorrlium,-he is disinclined to make any movement, for 
the least motion of the body gives rise to a sinking sensation with a 
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tendency to syncope. Painful hiccough accompanies this RJ"lllptom. Tho 

patient is now constantly in danger of sudden and fatal syncope from Pl"CN!· 

urc of tho pericardia} accumulation upon the heart. Some maintain that 

sudden and fatal syncope never occurs iu primary pcricarditis, but thut it 

is met with only aftc.r scYcml attacks have occurred, and more or lci:;s c1-
Lcnsive pericardial a<lhc13ions ham taken place. This is not necessarily the 

case, for whenever large fluid effusions nrc clevclopcd, with the attendant 

weakening of tbc cardiac walls from superficial myocarditis, patients are 

constantly in danger from sud<lcn syncope. 
The scYerity of the symptoms in pcricarditis corresponds to the intensity 

of the inflammation and the amount of the effusion ; if the inflammation 

is slight and tho effosion moderate, the ph,stic exudation predominating, 

none of these symptoms will be IJrescut, ancl the subjective symptoms will 
only serve to attract attention to the heart as the scat of discaise. 

The subjective symptoms in many ca~c>s of pcricarditis being so ob.•cnre, 
often altogether wanting, the physical signs become all important. In Cutt, 

in all cases of acute articular rheumatism, for tho first two weeks it is nn 

imperative duty ouch day to make a careful physical examination of the 

heart, es1>ecialJy if its action hecomes irritable and the a.pox-beat is increa.."'t'd 

in force. Delirium in acute rheumatism ought at once to direct attenti1Jn 
to tho heart. The same care in examination should alsll be cxorciiml in 

Bright's disease when convulsions or conrn occur; and in severe acute infoc
tious disease the heart will often be found implicatucl. 

Physical Signs.-'rbese vary with its diliercnt stages. In the ear1pta/:l' 

the only sign fnrnishecl by i1lSpection and palpatfon is an irrita\Jlc, turbulent, 

forcible, and sometimes irrcgLdar action of the heart. 
Palpation gives a friction-fremitus in a few ca.sea. 'rherc is no change 

in the normal area. of precorc!ial dulness. 
On ausrnltation the first positiYe physical signs of pcricnrdilis arc thl' 

periccirclial friction souuds. 'rhoy may be grazing, rubbing, or creaking 

in character. 'rhcse friction sounds may be single or double, anti ma)· 

accompany the heart sounds or occur independently of tht•m. They arc 
:~!ways superficial in character und arc gcnera1ly rextrictcd lo the prccordial 
space. Their point of maximum intensity is usuaJ\y at the junction of the 

fourth rib with the sternum on the ]eft side ; occmdonal1y Lhcy will not he 
audible at this point, but will he heard over the large rnsse1!3 at the base of 

the hear.t ; w?cn lhi!oJ is the case it indicates that only a small extent of the 
pericardium ts invol\•cd, and that the infiammatorj' changes urc confined 

to tha.t portion of the pericardium which cornrs the large vesi;cls. When 

absent, as they sometimes are, their absence may be due to '"oftuci:.:s of the 
fibrin, feebleness of heart act.ion, or alteration in, or abnormal pop;ition of, 

the lungs. Pericarclial friction rnunds mav be increased in inten:sity by 
changing the position of the patient: who~ the bo<ly is thrown fonr 

the heart will be brought nearer to the anterior wall of the chest and th 
friction sound will be more distinctly audible. Thc.-;c friction :;onnds wi 

also be increased in intensity hy a ful1 iui-,pira.tion, for the distended Jun 

will press the two pericardia! surfaces together and thus intensify the ru 
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bing i;:onnds. In this way a single friction sound may become double. 
'fhese sounds are usunlly of short duration, disrtppearing alter a few hours, 
or a.t most in a few days. 

As soon as the stage of effusion is reached and liquid is poured into the 
pericardia! sac, the friction sounds disappear and another class of physical 
signs are developed which mark the effusive stage of peric:ll'ditis. 

Inspection now shows a diminution in the respiratoq movements O'\'"er 
the precordial space, and if the pericardial sac is distended-especially in 
children and young persons-there will be arching forward of the }Jrecordial 

~~~~~:t~ t~:~c~~ch6! :;t~a~o::~::~;!_~~~~~ oti~:ns~:c:~n~~ ~:~r:i~J:~~~~~ 
neut. This bulged portion does not move with the rest of the thorax in 
rcspira.tion. 

Palpation shows the point of the apex-beat to be raised and carried to the 
left of its normal position. This raising of tho apex-beat is never actual 
-0uly apparent-for as the fluid accumulates the apex is pusbod further 
back from the anterior wall of the chest, and the portion of the heart that 
is nearest to the chest wall appears to strike it and cause an "apcx
brat," which is nearer tbe base the more fluid there is in Lhe pericardium 
-a simple physical phenomenon dependent upon the "conicity" of the 
heart and the pear-shaped sac in which it hangs. The cardiac excitement 
and frietion-fremitus which might ham been present before the effusion 
occurred Qisa.ppear, and if the effusion is la.rge the apex-beat becomes im
perceptible. Sometimes iu extreme pericardial effusion an undulating 
impulse is communicated to the hand as it rests on the chest walls, by 
the action of the heart in the fluid . 

On percussion, if the pericardium is distended with fluid, the area of 
precordial dulness is found to be 
increased in every direction, espe
cially laterally and vertically. The 
shn.pe of the enlarged area corre
sponds to the pyramidal form of 
the pericardia] sac. Recent experi
ments prove that the triangular 
or pyramidal clulness is not clue to 
the shape of the pericardia} sac, 
but to the retraction of the edges "'· 
of the lung. rn a fateral dircc- ·. 
tion the vrccorclial dnlness may 
extend from one nipple to tho 
other; it mt~.Y extend upward as --~ 
high as the second or the first rib, 
or a.bo,·c the clavicle, and down
ward somewhat beyond the nor
mal limits. A small amoLmt of 

~~;~:~;~t~1e~;~~! ~;e~~rd~a~r:~:: Dia~h~u ~1~~8~~J~f~~~~~~1;i~f~1~~~~4 ~i1te~;rq~iUa 
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ol clulncss at the lower portion of the precorclial region; if cmphyll('ma 
exi~ts the changes in the area of dnlncss will be less marked. 

Upon auscultation an absence of respiratory murmur is noticed on•r all 
that space which is normally occupied by lung tis~uc, the lungis l>ei.ng 
pushed to the right and left by the distended pericardia! sac. The friction 
souncl which ma.y have bceu present before the occurrence of the cfJul!1on 
disappears and the heart sounds become fcchlc or indistinct. In mosl 
cases the fluid disappears rapidly within a week or ten days. 

Stage of Absorption.-As recoveTy takes place an<l ~he e~usion is ab.sor~, 
the nrea of precordial clulnc8S decreases and the pericardia! surfaced agmu 
come in contact and the friction sound reappears, the heart sounds will be
come more distinct. the apex will assume its nornutl position, the car<liao 
impulse will regain its normal force, and tbC' respiratory and vocal sounds nro 
again heard ornr the space formerly occupied by the distended periearc.lium. 
If the anatomical changes developed in the substance, and on the 1mrface of 
the pericardium, have been extensive, as the t.wo pericardia! surfaces come 
together they may become firmly adherent and all motion between the 
heart and pericardium cea."e. 'fb is condition cannot be recognized hy phys
ical examination-it is only to be inferred from the history of tho cw. 
lf one who bas bad all the symptoms of pericardia! effusion which haa 
beau followed by a friction sound that bas gradually disappeared, leaving 
a slight intermittent action of the heart, suffers on active exertion from B 

sense of constriction above the precordia.l region, it may be inferred th:il 
the two surfaces of the pericardium ham become adherent. Pericnrdial ad
hesions, whether general or in bands, may undergo absorption, and if n ser
ond attack of pericarditis is not de\'eloped motion between the two surfu<.-ea 
will be restored, and the only evidence of the disease will be the milky 
patches on the pericardiul surface found at tl1e autopsy. 

Differential Diagnosis.-'rheexistenceof pericarclitis can never bepositive
ly determined exce1)t by its physical signs; even when attention hn!i been 
directed to the heart it is not always easily recognized . Its physical sig11s may 
be confounded with those of emlocard£tis, pleurisy, a.ud cardiar ltypertrophy. 

'11he friction murmurs of pericarditis may be distinguished from endoear
dial murmurs :-first, hy their Sllperficial ch:uacter. Second, by their lim· 
ited area of diffusion, lheir maximum area of intensity being over the rigM 
ventricle and the junction of the fourth rib with the sternum ; while cndo
cardial murmurs arc audible beyond the pericardia} limits to the right and 
Jcft, upward along the comse of the vessels and sometimes in the back. 
T/i,ird, the intensity of a pcricardial friction sound may be increased or di· 
minished by inclining the body of the patient forward or backward, and 
it is rendered more distinct by a full inspiration ; whereas endocardial 
mu:murs are not changed in intensity hy a change in the position of the 
patient, nor by the period of time of the respiratory movement. Fourth, 
pericardial friction sounds are not neces.sarily synchronous with the hMrt 
sounds and may be double; while endocu.rdial murmurs always prt.'" 
cede, take Hie place of, or follow heart sounds. Pericardia! sounds are 
more grating, rubbing or creaking in character than endocardial. 



Pericardial friction sounds may be distinguished from the friction 
sounds oI pleurisy when the pleurisy occurs over t he precorclial sp:lce, by 
directing the patient to hold his breath for a moment ; if the friction 
sound is pcricardial it will continue cl uring the suspension of the respira
tory act-if it is pleuritic the fricLiou sound will cease during the arrest oi 
respiration. Occasionally, however, where there is consolidation of the 
Jung directly over the heart, accompanied by a pleuritic friction, ancl firm 
adhesions having ta.ken place between the two surfaces of the pericardium, a 
distinct friction sonncl may be produced in the pleura by lhc motion of the 
heart. This is of rare occurrence and is hardly to be taken into considera
tion. In tltis case the general bodily condition and the state of the pulse 
may aid us. 

'l1hc abnormal a.rea of percussion dnlncss proclnced by li.1Jpertropl1y or 
dilatation o[ the right ventricle very closely rrsembles that produced by peri
cardia! effusion, and it is often cxceccliugly dil1ic:ult to draw a distinct line 
between them. There is one point which may be regarded as diagnostic : 
that is, in enlargement of the right heart the precordial dulncss never ex
tends lo the left beyond the rqJCx-bcat, while in pericardia! effusion it may 
extend one or two inches beyond the apex-beat. rl'hc fact that cardiac 
du lncss extends to the left of the npex-beat proves that there is more or 
less fluid in the pericardia! sac. rrbc outline of dulncss is quadr ilateral 
in dilatation, and triangular in pericardi;_il effusion. Besides, in cardiac 
hypertrophy there is an increase in the force of the apex-beat, and an ab
normal intensity to the heart sounds; in pericarditis both will be dimin
ished in intensity. Pericardia.1 effusion is distinguished from hypertrophy 
or dilatation of the left heart by the fact that in left carcliac hypertrophy the 
apex-beat is carried downward and to the left, and tl1e area of precordial 
dnlness is increased in the same direction and not to t he right. Tho 
force of the heart's action is greatly increased in leit ventricuJar hypertrophy. 

Prognosis.-In most instances pericarditis ends in complete recovery. 
The exceptions to this rule are met with almost exclusively in connection 
with Bright's disease and septic or pyremic conditions. Jn connection with 
either of these diseases there is always more or less clanger; if i t occurs in 
connection with pyremia. the danger is very great, for the exudation in 
such cases is usually purulent and its Clbsorption can hardly be expected, 
a1though it docs orcur. A large :imount of fluid may compress. ::rnd c:tnse 
paralysis of the heart, death resulting in a iew hours. The nnttuc of lbe 
exudation dctrrmines to a great extent the prognosis ; when it is hemor
rhagic or purulent, the prognosis is bad. Rheumatic pcricarclitis is rarely 
fatal. Occasiona11y, acute pcricarclitis passes into ch ronic, or rat11cr is nc· 
companied by a large serous effusion, which disappears slowly, and is es
pecially liable to be accompanied by relapse, and thus the disease goes on 
for months. During its progress the patient rnffcrs from · repented attacks 
of extreme dyspncea; in rare instances a fatal syncope occurs. 

As a result of the long continunucc of the fluid effusion the substance of 
the heart becomes softened and its muscle undergoes more or less degener
ation, ~9 account of which its propelling power is diminished, and death 
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by redcma of the lungs may occur ; or any smlclcn effort may rNmlt in in. 
sta.nt death. This form of subacutc or chronic pt•ricanlili:s is gt.'J\{'rnf)y ~ 
aociatcd with blood changes attcn<lcd by a loss of red corpuscles and fii1rin, 
and must always be rC'gardctl as a gnnc disease. The most frN1ucnt 
sequclro of acute pcricar<litis arc adhesions of the two surfaces of the pcri
C;trclium, can]iac dilatation, and hypertrophy. Cardiac dilatation o('cun 
tis the result of the wcukening of the cardiac walls from myocarditi:ot. 'l'J1e 
hypertrophy of the cardiac walls which follows this dil:ltation is compcnsa. 
tory. Occasionally the pericardi.it exudation is al>undant, and {'Xtl"n~i\e 

pericardia! adhesions lake place at the base of the heart, which, hy tlieir 
contraction and pressure, interfere with the current of blood through the 
coronary arteries, and as a result the nutrition of I he heart is impaired and 
fatty degeneralion of its walls may be developed. The duration of 1x·ri
cnrditis is from one to tlirce weeks; some cases end iata1Iy in a few houra 
from sudden heart failure. 

Treatment.-Wc luwc to d<'al with an inflammation of com:;iclerablescnr
ity, yet from our knowledge of its etiology and morbid anatomy we arc uot 
warranted in the Uf'e of a single antiphlogistic measure. Blood-lettiu~, 

hydragoguc cathartics, diuretics and blisters, which at one time wm 
almost universally employccl, are now abanclonccl ; the tendency is towanl 
a supporting plan o( treatment. As soon us it is discovered that p(•ri· 
carclitis exists, endeavor to determine its cause. and, if possible, remore il; 
if this is not possible, endc:wor to counteract it. II the pcricarditis i~ due 
to urremia, employ those means which fa,yor elimination of urea. If il &c· 

companies articular rhenmalism it must be lrcatecl ns n. rheumatic aff('ctioa 
Jo those acute cUseascs marked by great depression the occurrence of prri· 
carditis is an indication for an increase in stimulants. Under all such tir 
cumstances, especially in connection with septic and py::cmic clcYC'lopmrnt~, 

supporliug measures arc early called for. 'J1ho favorite locnl application~ 
in its early stage arc hot anodyne poultices over the prccordial space in co11 -

11eclion with the internal administration of opium ; ali~olutc rest in ht·<l 
must be enjoined. If the pulse exhibits dicrotism, stimulants in small 
quantities may be gi\'Cn. 

Opium is the most \'alu:1ble internal agent. It shoul<l neYer be gin-n in 
large doses, but only in sufficient quantities to relieve pain and arrC'~l oral· 
Jay an irritable action or the heart. 'l'he largest doses admini~tercd t<houlil 
be given at Iiight, in order that the patient may secure quiet sle<:p; the 
heart is more liable to beco111c irritable at night, and the patient 111<uall,r 111,.0. 

comes more restless. Great care should be exercised in the aclminii:tratinn 

or opium ; it should ncrer be carried to scmi-narcotism. Chloral is thong-ht 
to be equally good. since it does not 1'nte,:fc1'e with secretion:.;; my CI)lt.'" 

ricnce is against its u~e. 

The means usually employed for rcmornl of the fluid arc hyclragop:ue 
cathartics. diuretics and hlif'ters. I am convinced that this plan of trrat· 
ment will :iot hasten, but will rather delay the remornl or the fluid. Ex· 
perience teaches tha.t peri<'arditis is an i1;flammation which occurs in t11e 
weak and feeble, and not in the strong and vigorol1S; it is met with among 
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the young rather than in healthy persons in the prime of life. In almost 
all instances it is associated with those diseases tl.1tit w·c especially marked 
by a loss oI vitality; cOnscqucntly all measures that h:wc a tendency to 
depress the patient are to bo avoided. Blisters arc apt to acoelorate lho 
heart's action ancl should ncrnr be applied directly over the precordial 
apace; leeches arc less painful and more efficacious, aucl may be applied 
over the prccordial space. The sam(' general rules which were give11 aa 
guides in promoting the absorption of the inflammatory product in pleu
risy arc to be followed in the treatment of pericarditis. Iron, stimulants, 
and a. highly nutritious and readily digestible diet are the most efficient 
remedies. Anything which accelerates the heiut's action should be 
Q\'Oided. 

The surface of the chest must be earefuIIy protected from changes in tem
perature; any exposure incident to a physical examiuation of the chest must 
he carefully a.voided. rrhe Germans advocate cold to the prccordia; it is said 
to diminish pain and .frequency of tho hcart':s action. 'l'hey direct that an 
icC'-ha~ shall be kept o,·er the precorclinl space until all c\·idences oC peri
carditis ha.vc clisappc<tred. l cannot. recommend this plan or treatment. 

During the period of conYnlesccnce the patient must be very strictly 
guarded, for the walJs of the heart are in a. weakened condition, and 
Ehould not. be overtaxed. En~rything which will have n tendency to 
incrC'aSC the action of the heart must be carcfolly avoided. Children 
Ehonld not be a1lowec1 to go up and down stairs or to play with other 
children during the period of co1walcscencc. Patients convalescing from 
peric;mlitis mu'it be placed under the Yery best hygienic conditions for two 
or thrC'c months after the disappearance of the pericarclial symptoms. 

SomC'times the symptoms which ntteml a. large fluid effusion become very 
urgent, and lhe question presents it~clf :-shall aspirctlion qf' tlte pericar
dium he pcrformc1l ? It has been claimed that lit.lie clanger attends its per
CormancC', but it should never be rai;;hly undert!Lken. When it is positively 
dekrniinecl that pus is in the pericardium aspiration should he practised. 
When the cfTu~ion is sero-fibrinous it must be remembered that the urgent 
symptom~, for the relief of which aspiration would be resorted to, arc usu
"l\f of r-hort duration, and patients rarely die from the pressure produced 
hy the l'ffusion. Whether aspiration shall be performed under such cir
cnm8tanccs is a question for most carc!ul consideration. 1 

CJlHONlO Pl.:HlCAHDITIS. 

C'hronic pericarditis is rare except as a seqncla of acute; occasionally it.. 
may be 1mb-acute from its commencement. ·when, after three or four 
W('Cka1 acute pericarditis does not terminate in recover}, it becomes clirouic. 
In some cases of chronic pcricarclitis the pericardia.I sac contains several 
pounds of fluid. In others firm adhe:-;ions form between the pericardinl sur-

~£f j~1~~~~~:r.~:~~g;7Jn~~·,~g~~{~f~,~!a~:i~~:~f ::~;~~11~?~:~,iif :,~1r 
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face~, binding them more or 1l'SS closC'ly to each othrr; minglrfl with th{'1'!(1 

adhesions :11·c chalkv dCbris and c~dcar(•ous plates. The adh<.·;o;ic1111' which 

form in acute pcrfcarditis arc not regarded as a part of the hiatory of 

chronic pericardilis. rrhc fibrous changes of chronic pericanliti.~ onh 

occur when the sub-pcricnr<linl tissue is im'o]ve<l. The h<.•arl muy lht>;I 

be encased in a calcareous w:tll, and a fibrous degeneration of lltl! cardiac 

mu~clcs rPsult, which may lead to local ancurismal dilntation. 

The Symptoms of chronic pcricardit.is arc lbosc which give CYHlcncc (If 

obstructed circulation with signs of enlargement or the heart. 'L'his ('11-

largcmC'nt may )J(' dne to hypertrophy, but is more frN1ncntly dcpcn1k11t 

upon dilatation o( the cardiac cavities. There is dyspnwa. sonwtim~

a.mounting to orthopncecL ancl uneasiness or a. sense o( weight in the prt· 

cordial region. In some instances this condition is associated with att:1cki; 

of angina pectori:.:.. The heart's action is easily clisturhecl, :11111 r:mliac 

palpitation is present on slight physical exertion or mental exciteml•nt. 
~rhc Physical Signs o( chronic pericard1t is closely resemble lhosc oC c_.ctc·n

tric cardiac hypertrophy; in both cases there is increased dulncss iu the prc

cordial regiou. lmt in pericanlitis the apex-beat is inclistinct and is raiS('I} 

abo,-e its normal position ; while in hn>ertrophy the apex-beat is dil'tinct 

and is carried downward and to the left of its normal position. A frittiun 

murmur is usually heard CYCn when a large amount of fluid is present. 

There is no murmur in hypertrophy. Bulging sometimes occurs, aud 

there ma.y be fluctuation when the Oni<l is large in amount_ If the two 

surfaces oC the pericardium arc closely ngglutinated, and the perh.:ar

clinm is adherent to the cost:il pleura, so that fir1n 11clhesions arc formed 

between jt uncl the chest wall, I !Jere will be more or le~s dc>prnssion of the 

precordial region-so-called "systolic depression;" the cardiac impul:-1 
will be permanently displaced upwards, and will be unaltcrecl either hy 

change of posture or by a. full ins.piratiou, and there will be an irregular 

jogging motion of the heart during both its systole and diastole. Somc

lim{'s there is a depression over the scrobiculus cordis, caused IJy adhesion of 

the two layers of the pericardium to each other and to the pleura conring 

the diaphragm, tmcl concomitant adhesion of the diaphragm with tho li•tr. 

Although the Diagnosis of chronic pcricarditis is always difficult, and it~ 

existence is rarely, if ever, positirnly determined unless there is a large 

amount of fluid effusion in the pericardia! sac, still, ii tlic symptoms anti 

physical signs already detailed follow au attack of acute pcricard.itis, thl'r<: 

is presumptive evidence of its existence. 

The P rognosis in this affection, as regards complete reco\"cry, is alm1~·11 

unfarnrablc, and when it is accompanied by degeneration oi the cardiac 

wa11s, and dilatation of the cardiac caviti('s with or without rnlrnlar in

sufficiency, sudden death is liable to occur during Yiolcnt physical exertion. 
The Treatment <'onsists in Ii mi Ling physical exercise so as not lo overtax tlw 

embarrassed heart; :1t the same time in furnishing the patient with a most~u

tritious hut non-stimulating diet, and in ad min i~tcring dailysome prcparotwn 

of iron. WhC'n there is a large amount of effusion the same rules for the per

formancC' o( paraccntcsis arc to he followed ns in acute pcricnrditis. Theoper· 

ation will be resorted to in chronic cases with better success than in acute. 
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ENDOCARDITI8. 

Enclocnrdit1.5 is an inflammation of the endocarclium, usually limited to 
hat portion <;OHring the valves. nm] has receiveU the name of valvular 
ndocarditis. It is usually described as acute and chronic, but the acute so 
ften merges imperceptibly into tho chron ic that it is diflicult, aucl at times 
mpossible, to determine when a case ceases to be acute :md becomes 
hronic. It is well to recognize three distinct varieties of cuJocarditis, 
i111ple, 11wlif/lllt11l, wulfibroid. 

SIMPLE ACUTE ENDOCARD!TlS. 

Simple ncutc endocarditis is a.ssociated with a rnricty or infectious 
processes, but is met with most frequently in connection with acute artic
ular rheumatism. 

Morbid Ana.tomy.-Thc process begins as a round-cell infiltration be
neath the eudocar<lium. The masses of new cells push out the endocar-

clium, and pa11illary elcrntions are formed. Superficial necrosis takes place 
and librin from the blood is deposited on them as on foreign bodies. rl'hese 
conical elevations are surrounded in the deep layers of the cndocnrdium Ly 
I\ zone of proliferntion which is never distinctly limited, but which exhiLits 
progressive l1yperplasia from tl10 )JCriphcry toward the centre. :Micro
organisms me usually found at the site of tLese vegetations-their signifi
cance is not known. All these changes may have taken place in non-vas
calar tissue. Where the capillaries arc most numerous, n punctate or arbor
escent vascularity is seen, aftC'r which t110 part becomes opaque. The vege
Mions are most nnmerous on the surface opposed to the blood current. 
They have a ca11 liflower- like 1 bulbous extremity connected by a constricted 
neck with a firm, hard base which is contin uous with tho subja.cent tissue. 
At first thede vegetations arc i;o small :ind numerous that the membrane 
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hns a granular look. Later they en1:trgc, rarely to a greater size than 4 
mm . , and have a conical or raspberry.Jike shape. '!'hey arc Brrarwcil Oll 
tho borders of the aortic valve near the e<lge, their scat Leing ddcrmined 
by the limit of the vascular network. rr 110 bau<ls of tissue pa:isiug iruu, 

I~ 
,~~)A 

Drawing from the pre\· lous case showing similar changes upon the Aortic Vah·Mi 
A . • -1. .-lortil.', II. H. Jfitn1l l't<frui slwwi119 P"JJillu· m1tl jibri1101u cle{>Q61t 

the attached valvular border to the cm7n1s _f1'(f/lfii in the centre show the 
granulations most distinctly. Near tho iusertion of the tentlous upon the 
aur icu lar surface of the mitra.l Hhc are irregu lar wreaths of 'cgetatious 

Verlicnl Reclion of an Aortic \'ahe in Acute Eudocarclitis. 
A. Endon1rdl11111. JJ. Pupil/w·y elet:olio11. C . .Fil.il'iiwu~d"JJ08it. 

enclosing attachments of the chord~~ tendinea'. Friction of these ,·ege
tntions or coagula upon the endocardium may excite an endocunlitiii at 
poi11b remote from the val\'es. The chordm tc111linca: may adhere to oue 
:rnotl.er. From these adhesions stcuosis may result, by the flaps lmcomi11; 
agglutinated to each other, or regurgitation by their adhering to the hcurt 
walls. As a result of these changes, new HS!Wls appear in the suhstanre of 
the rn itral valve, or e:d1:1ting Oll('S become more apparent. 'l'he morr r~pi 1~ 
the course the more market! a·re the~c changes. ' l'he Jarge:;t Hgt!tat1011~ 
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sre fountl on the valves. Y OLrng ''egetations arc translucent, soft, and 
friable. 

Etiology.-Simple acute endocarditis is rnrely, if ever, idiopathic. It 
may occur ns a complication o( any o.f the acute infectious diseases. Endo· 
cnrditis is so frequently associated witli acute articular rhellmatism that 
they are often described ns one disease. lt is most likely to occur during 
the second week of the rheumatic attack. ~ou·articular rheumatism and 
to11sillitis may be COJllj)licatetl by cndoc;uditis. When au individual who 
is all'eady sufiering from rnlnilar lliscase of the heart is attacked with 
acute rheumatism, tho liability to cndocanlitis is much increased. Even 
when rheumatism and chorc<i are abseut, cndocanlitis is liable to occur 
when \alrnlar disease exists. 

'!'here is uo disease charnctc1ized by a morbid condition of the blood i n 
which cuclocarditis may not occm; thus it often complicates the essential 
lerers, the exanthemata, uephritis, and s;philis. Jt occurs more fre-
11uently, however, in the course of scarlet !erer than any other of the ex
anthemata. Pneumonia, diphtheria, pyremia, and septic~mia are more 
often complicated by malignant endocarditis. \\'hen pericarditis occurs in 
the course oi nephritis, cndocan1itis is freqne1itly present also. 

We must remember that not every blowing mumiur is indicative of eu
<locarditis. Bamberger and ~iemeyer think tlHll tho excited and inegular 
action of the heart in children during acute rheumatism without ernlooar
<litis will bring about a Llowing sound by inducing irregular tension of tbe 
rnl\'es. Endocard itis is most frequently met with in early life. 

Symptoms.-'J1 he subjective symptoms oi simple acute endocard i t is arc more 
obsc11ro than those of any other disease. ' l'hey are few, ill-defined, an<l 
without any regular order of development. rrho urgenuy of the symptoms 
of the disease in which it occurs often masks the few symptoms which 
attend it1:1 development. Palpitation and :~sense of discomfort in the pre
cordinl region, often amounting to pain, excite su::spicion that endocarditis 
may be }Jrei:c11t. Seldom is the iialp itation appreciable to the physician, 
for the heart may beat witb force and be tunrnltuous, and yet tho pu lse 
remain unchanged. At first the 1rnlse is stroug .and forcible; later it be
comes rapitl 1 sm:.111, feeble, and irregular; it is frequent from the 011sct. 
'l'l1c respirations are acceleratetl and sometimes laboretl-there may be par
O\}'Stna l dysp11CP<\ and a liacking cough. The patient is ai1xious :rnd rcst
le~81 ancl may assume a half-sitting posture. rr he temperature se ldom ex
ceeds 10:3° .F. The duration of simple acute endocar<litis varies from two l1 1 

~ix weeks. Convalescence is established in the majority of cases in fo11r 
weeks. 

Physical Signs.-lnspection someti mes shows the area. of cardiac impulse 
greater than normal; the impulse is irregular and often tumu ltuous. 
kflir the apex-beat and tho impulse grow more indistinct, Lnt never so 
suddenly or so markedly as in peric;irditis. In children the vessels of the 
neck may exhibit venous stasis. 

Palpatiou.-At t he onset of the disease, the c:ucliac impn1sc is more 
forc·eCul than norn1nl, aucl the henrt's action is frN1uently irregu1ar. Some
limeM tho heart thumps violently against the cbest-wi1Us. The force of the 
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cardiac impulse varies from day to <lay, · being istrongcr when pain i~ 

presc>nt. II, during the disease, there is no inc-reU!'(' in the force of th<' 

apex-beat, we infor that the muscular power of th<.• heart ii:; deficient. 

When acute cndocar<litis supervenes 11pon Jong-stamling rnlnilar dis('aH·, 

there is alternate increase and diminution in the area and force of the im

pulse. When the heart walls arc weakened bs myocarclitis, or when the 

endocarditis is it:-cll very cxtcnsiYe, the force of the apex-beat iis dimiuitilll't}; 

an endoc:urclial thrill is often present. 
Percussion.-'l'hc area of cardiac dulncss is normal unlC'::s changl's flt 

the va lnilar orifices retard the outflow of blood from the lungs, and tikn 

the cav ities in the right heart become engorged and the amt of dulm 

will Le abnormally increased. But this increase is nlways slight, except in 

those cases where sudden and extreme distention of the henrl cmitie,; rt" 

sults from the presence of ma.sscs of fibrin. Exten~ive myo- or (•n<lo-car· 

dial inflammation may so we::~kcn the heart that dilatation rcrnlts, an<l tlu.:n 

percussion will show marked increase in the area o! cardiac clulncss. 

Aws1·ultation reve:d::; a murmur, 01· rn11rn111rs, over the various (':ll'lliacori-

6.ces. 'l1 he fact that rnlrnlar disease m:ty have pre-existed rn11kcs it impor
tant to carefully examine the heart at the first visit to one .suffering 

with a.cute rheumatism, chorea, Bright's disease, etc. When hypertrophy 

ancl old valvular disease of the heart exist, the nche11t o[ an attack o! 
acute endocardit is generally passes unrecognized, and even its presence is 
often undetermined. The most important constant sign of endocarditis i1 

a systolic murmur, heard with greatest intensity at the apex; this soft, 

blowing, or "bellows'' murmur ma.y be ventricula.r or Yalvular. In all 
cases it is due to roughening or tltickening of the endocardinm. It often 

changes its point of maximum intensity during the acute period of !hr 

disease. It is developed early, and when one is on the lookout for cnd()(.'ll! 

diti s this will be t he first evidence o( it. In some instances no murmur 

is at any time present. 
A milral munmff alone occurs in fifty per cent. of cases of rheumatic 

endocarclitis; it i::1 developed cnrly and is preceded by prolongation of the 

first sound, a '•transition n sound, so to Hpenk, feeble and wavering in char· 

actor, extending owr the slight intenal which normally oxistM between the 

nrst and second sounds. Other changes, not murmurs, but which precede 

them in many cases-arc loud, ringing normal sounds ;-mufile<l fir~t 

sound;-fceble first, intensified second souncl;-doubling of the fir~t sound; 

-"roughening,. o.f the first sound ;-and a " humming " O\'er the right 

Lea.rt. Complete ab::ience oC the hearL sounds is a rare hut pos::dblc auk· 

cedent of an en<locardial murmur. A mitral murmur, in acute cndocar
ditis, is usually audiLle over a. limited area. It is the except ion to l1('nr it 

botb in frout and at the back; very frequently 1t is heard moi;t distinct!~· 

ornr the stomach. When the pulmoua.ry circulalion is greatly olistructt.U, 

it causes an extra strain on the pulmonary Yalves, and then the seco11 

sound will be accentuated, while the first pnlmonic sound may lie ft-eble o 

absent. Ueclnplication of the second sound in mitral cndoc:mlitis is prol 

bly due to the di!Ierence in time occupied by the ventricles in cmpt)ill 
themselves. 
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A tricwpid murmur occurs in fifty per cent. of the cases of acute mitral 
enUoc:anlitis; a pttlmonic nw.rm.u,r in about one~third of the cases. They 

are superficial and "scratchy" in character, and indicate u relaxed condi
tion of the vessels and a thin state of the blood. '!'hey arc ne11er pcrmi\.
nent. .:\titral endocarditis is accompanied by aortic murmurs in about 
sixtcien per cent. of the cases, and these murmurs J.rc usually soft and 
hlowing, but may be '"musical,'' "whistling," or "twangy." 

Jn aortic emlomrditis the second sound is usually lost O\'Cr the carotids. 
In about tweh·e per cent. of all cases of acute (rheumati<') eudocarditis u 
n•gurgitant murmur will be he:ml over the tricusphl orifice. 'l'ricuspicl 
murmurs arc present in fifty per cent. of al1 cases of recent mitral mur
murs; in forty per cent. of rnccut aortic murmurs, and in twenty-five per 
cent. of mitro-aortiC ll1UJ'll1lll'8. rrhey are due to an inereaSC iu the sligh t 
(normal) iusufficiency of the tricuspid valrn~. Such murmurs are o[ short 
duration, vibrating in character, aud heard over the right ventricle. In 
chiltlren aortic C'ndoca.rditis is rare; at this }:>Criotl obstrnction at, and re
gurgitation through. the mitral orific<' commonly occur together. 

Differential Diagnosis.-8imp/e arute endocarditi~ may be mistaken for 
prrfrarrlili ... ·, and its murmur may be mistaken !or that prnduced by 
(lfirfiti."i or for those friction murmul's that develop during fei·ers. 'l'ho 
friction-sounds ofperirnrditis are superficial aDd li1nitcd to the precon..lial 
space, while those of endocarditis arc distant, and each murmnr will have 
its area of diffusion beyond the precorJial space. A pericardia! soum.1 is 
distinctly a friction, creaking, or rubbing sound, and it has a" to-and-fro" 
character, while that of emlocarditis is soft and blowing. Encloc:ll'dial 
murmurs accompany the heart sounds, while pericardia! friction sounds arc 
not always rhytl1mical with the heart sounds. The intensity of a pericnr
dial sound is increased when tho patient bencls forward, at the end of a 
full inspiration, or when the stethoscope is pressed firmly over tlie prccor
dial region, and in the last instance it becomes "grazing" and "rnbbing'' 
in charncter. As soon as effusion occurs in peric:\l'Clitis, alteration in the 
chnracter of the pulse, increase in the area of precordial dulness, and the 
di::appearance of ach-entitious sounds will decide the cliagno~is. 

Arter endocarditis has been cliagnosticated it is often difficult to differ
entiate the simple from the malignant form. In most i11st:rnces the hi!:i
torJ of the case an<l the renal and other visceral complications arc s11tncicnt 
for the diagnosis of malignant enclocarditis, but its symptoms are sometimes 
ro mild that the diagnosis is 11ot made during life. On tho other hand 
9implc ondocarclitis may sirnuln.to the maligna;1t, and give rise to error in 
diagnosis . 

• lorliti~ has many of the symptoms of endocarclitis, but in addition the 
pulse is more rapid, the respirations are more hurried, and pain is present 
in the preronlial region, shooting down the spine and increased by motiou. 
:\ortitis is often accompanied by cutaueous hJpera:osthesia. Acute aortitis 
ls very rare. The flfnclional mu rm ms which occur in ftrcr:; are usually 
heard only at the base o[ thC' heart; while those of endoC'anlitis are most 
frequent and distinct at the apex. 'l'IH're al'C 110 signs of 01Jstrudio11 prcs
<'nt lvith febrile murmurs, while they are frequent with cudocarditis. 
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rt is difficult to tell whether a murmur is or old or recent origin . It Uur
iug au att3ck of rheumatism a murrnur is developed under daily exu1ni11n
tiou, it indicates acute cudocarditis. If a murmur exists ut the lirbt ~xa 111 • 

inatiou, systolic, soft, blowing, uucl unaccompanied Uy cartlic hypertrophy, 
there is reason to believe that it is due to an acute endocardinl infl:urnna

tiou; but should it be rough, diastolic, and accompanied by cardiac hn1c:r
trophy, it is probably not due to acute cndocarditis. 

Prognosis.-Simple acute eudocarditis is rarely a direct cause of death, 
and is seldom completely recovered from. Acute mitral endocarditis emJ11 

in permanent valvular tlisensc in a forge pcrrcntage of the ca .... cs. Ju rliil
drcn brouchitis, bro11cho-p11cumonia, and iuturcurrent diarr11u•a nrn,Y <·a1u1t· 

dealh. It may result from acute insufiicicncy of the heart. 
Treatment.-'l'ho treatment of simple acute cudocar<litis must !Jc deh·r

rnined by the comlitio11s t111dcl' which tlicy occur. 'l'hc patil:!ut mu~t lune 
absolute rest in bed in a room whose temperature is never below 70 to 7.i 
F. 'L'hc chest shonlU Uc co,·ercd with flaurn.Jl 1 and <luring the phj!:dcul c·x
arnination it should be exposed as little as po ~ible. Some claim that an 
ice-bag over the heart during the acute period \\ill arrest or limit tlw in
flammation, but my own experience does uot sustain this statcmC'nl. In 
r heumatic endocarditis anti-rheumatic remedies are indicated. 'J'hc joints 
must be kept absolutely at rest in the most comfortable position, aud lhe 
})ain relieved. lf the urine is kept alkaline, the liability to endocnnlitia 
is diminished. ·ro insure rest, small doses of opium ma}' be giren, but 
opium cnnnot be administered ns freely as ill pericarditis. The pntien~ 
should be restricted to a milk diet. 

MALIGNANT ENDOCARD!TIS. 

(l'lttNttice, 01·J11j'aliu11s/t,'11<lo<<mlitia.) 

Morbid Anatomy.-Thc lesions or maligunnt cnclocnrclitis are the for· 
mation of vegetations, ulceration nml suppuration of the rnhcs. 'l'he 
m11nbcr and t:iize of tho vegcbtions vary. 'L'hey are greenish·ycllow iu 
color. The ulceration may be limited to the cnclocardium, or invohe the 
substanee of the rnhe. J{oun<l-cell iufiltration of both the ne('rotic m:llili 
and surounding tissue rapidly supervenes. 'l111is is followed b,Y <fo:inttgn1-
tiou and ~longhiug of the affected portions. Large numbers of micro
orgnui~rus are Ioun<l at the :iite of the procc~s. Small multiple aLst"t:.-~l~ 
which develop into ulceri; are sometimes fountl in the valve at the atrnch· 
ment of the vegetations. The margim~ of the valve are irregular but \1tll 

defined . The edges of the ulcers arc thick and everted, and their lloor i~ 

grayish . If there is great Jo~s of substance, perforatiou of the \'itlvc nui)· 
OC<'Ur. These perforations are sometimes closed or hidden by a fibriuou~ 
exudntiou . 

'l1he va1rnlar nlccratious in this form or endocarclitis may ghe ri:-;e to 
various lesions. lf small masses are cletach('d from the cardiac orifice:-, 
either from deposits Oil the valves or from ulcerntiom:; 1 ~111cl enter the Ul00tl· 
current, they originate morbid procm~::;es in tbe organ8 to which they are 
carried . It is important to distinguish between the results produced b.J 



MALIGN ANT EN DOC.A RDTTIS. 459 

displacements into the hlood-curreut of large masscs1 and those arising from 
the entrance of molecular frngmeuts . :\lasses from the vegetations, or from 
the ulcerated valves in infectious endQcarditis, being stamped with a. septic 
clement, lead to the development of suppurative infarctions in different 
organs. 'rl1e iize and site of the emboli are impo1·tant; they may be so 
large as to obstruct vessels of the largest size1 as the external iliac. \\'hen 
arteries in the lungs are thns plugged, the result is generally an /13chwlllia, 
often terminating in abscess or gangrene. Capillary embolism nrny occur 
in a number of organs simultaneously. 

When the cutaneous capillaries are obsttuctcd, ecchymotic s1Jots arn 
formed, followed b.r cellulitis. If in cerebral enibolism the occluded vessel 
is large, instantaneous hemiplegia will result; if it is very small 1 softeniug 
or aLscess may develop without evidence of obstructed circulation. Infarc
tions and suppuration of the spleen (splenitis, so-called) nre not uncommon. 
The kidneys may be similarly <lftected. Septic pheuomena are very impor
tant. When the iuflamnrntion dere1ops rapidly, the valvPs soften, lose their 
resisting power, and in time becornestretcl1ed, bulged, or torn by the blood
cunent. A rnpture of the mitral valves will open into the auricular, an<l 
that of the aortic into the ventriculnr cavity. 

If the blood penetrates a rent in the flap of the valves, the endocardium 
is puffed out and a" vafrular aneurism" is formed; ronnd or !unnel-shaped 
aneurismal sacs may project from the valves; the bottom of one of these 
sacs may bo perforated, and long, ragged, gray shreds covered with fibrin 
may hang into the ventricular cavity. When the 1ilceration is situated in 
the ventricular wall, the pressure of the blood may bulge out the heart-wall 
nud gi\'e rise to" partial cardiac aneurism." Communication between the 
rarious heart cavities ma.y thus be established . 

Etiology.-Primary malignant e11docarditis is of rare occurrence. Re
cently l have met with two cases iu my wards at Bellevue H ospital, au<l in 
both instances t he clit)gnosis was conohorated at the illltopsy table. .Malig
nant eudocnrditis may occur in co1rnection with pneumonia, py.-:em ia, se1l
ticremia, diphtheria, or with a septic inliannnatory process in any part of 
the body. It is more frequently associated with pneurnonia than auy other 
infectious disease. lt may be secondary to pre-existent valvular disease, or 
to valvular traumatism. Several cases of malignant endocarditis have fol
lowed gonorrhu)a. .d. variety of micro-organisms are fonud associated with 
the destructive processes or th is affection} though the p_yogen ic organisrns arn 
present most frequently . rl'he Diplococcus lanceolat11s and the go11ococcus 
are present when tho endocarditis complicates pneumonia or the gonorhceal 
rheumatic manifestations. It is claimed that a specific micro-organism is 
the cause of primary malignant endocarditis. 

Symptoms.-As a rnle the cardiac symptoms of malignant endocarditis 
nre not pron1ine11t, and its other symp toms may be completely masked by 
those of the primary clisr.ase. Usually, howerer, it is ushered in by a chill, 
rise in temperature, rapid pulse, profuse sweating, and great prostration. 
The fever nrny be remittent, intermittent, or typhoid in character. 'rhe 
11rogress of the disease is marked by symptoms which indicate infarction 
and secondary inflammation, and which vary uccording to the organ or 
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tissue affected. The spleen may becon1e enlarged and tender, or tho brain 

lungs, kidneys and subcutaneous tissue may be involved . 
1 

Two types of tlie discaso are met with clinically, a t.iplioid and a septic 

type. 
The onset of the typhoid form may be grndual as in typhoid feYcr, or 

sudden, with a distinct chill. The temperaturn is remiUent, and rnuges 

from lOl to 107 F. \'omiting, Lliunho..>~1, and tympanitic distention of 

the abtlomeu mtrnifest thcmsclvos early. .As the disease progft.'.~~ts t!ie 

pulse becomes frequent, ofteq reaching 1-io; the tongue becomes dry anJ 

brown, a1ul sonlcs collect 1111011 the teeth. 'J'he patient sweats profu~cl\" 1 
there is subsultus tendinum, a low muttering delirium, and he p<lSSL·s gm;] . 

unlly into coma. A rose-colored 01· pctechial eruption may appear. 'fhe 

spleen is enlarged and tender. A systolic nrnrnrnr may be l1eard at the 

apex in many cases, while in others tho most careful examination will f11il 

to reveal any aclvcntitious sounds. If a murmur is prcseut, its significm1cc 

cmniot always be dctcrmincc.l. 
The septic form presents the clinical picture of pyaemia, and is alwm 

ushered in by a distinct chill. The ternper:lturn is rnmitteut, and may f;ll 

suddenly from lOG 0 to 97° .I.( 'l1hcre arc rccurriug chills, profuse sweating, 

aud the skin becomes deeply jaundiced. In these cases there may Le M 

symptoms whatever to direct attention to the heart until the phenomonn or 

embolism present themselves Or a petcchial rash appears. 

Occasionally patients with old valvular disease develop symptoms simila1 

to those of the septic or typhoid types, and give the physical signs of eu· 

docarditis. The course of these cases may be acute or chronic. I recall 

a cmm which extended O\'CJ' fi\•e months, and in which infarctions occurretl 

in almost all the organs an<l in the subcutaneous tissue. 

The physical siyns of malignant endocarditis arc not distinctive. IL~ 

most typical sign is a mitral systolic murmur which change:; in inten~it.1 

and 1ocHtion from day to da.)' · If an aortic murmur also exists, the diag· 

nosis becomes more certain. 
'!'he duration ol malignant endocarditis is influenced by the disease with 

which it occurs. It usually lasts from four to six weeks, though it maJ 

continne for months. 
Differential Diagnosfo.-)falignant endocarditis may be confounded witli 

t1imple a1·ute enducarditi.~, with seplic{('}nia, JJ!JWmia, and typlwidfet•er. 
'l1he diagnosis of simple from malignant endocar<litis has been considered 

rnie cardiac symptoms are the only reliable points of diagnosis between 

nrnlignant cndocarditis nnd septfrtemia., or pymmia. If tbey nre not marked 

a differential diagnosis is impossible. 
'l'he onset of typhoid fel'er is gradual with the typical rise in tempera

ture, while in malignant endocarditis it is usually more abrnpt and tl1t 

temperature is irregular. E\1 idences of infarction occur early in malignant 

endocnrclitis and late or not at all in typhoid !ever. There may be m·u:· 
ring chills in malignant en<locarditis, which arc not present in tJ}lhmd 

fever. While the differential diagnosis is not dif11cult in the majority of 

casel3, sometimes the symptoms of the two di~ases are so similar tliat • 

diagno.c:is cannot be made. . 
Prognesis.-~lalignaut enclorar<litis always terminates fatally . lkl·O\·ery 
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sometimes takes place iu recurring endol'arditis, occurring in debilitated 
~uhjt! to with well.marked typhoi<l sy111ptoms, but uucquirncal signs of 
mulignant cndocanlitis arc uot present. 

Treatment. -Xo plau o[ treatment has seemed lo infiucncc the course of 
this affection. The indica ·ions are for the free ui-::c of stimula11ts, arnl 
opium in snflicient quantities to reliern the patient from the depref'!::ion 
which is so marked a feature in the early period. The applicntion of cold 
to the prccordial region has seemed to me to add to the discomfort of the 
1mtient ratherthau to give relief. 

CHRONIC OR FIBROID ENDOCAHDITIS. 

Kreizing first trnct::d the relationship between chronic rnln1br diseabes of 
tl10 heart aml fibroid enclocarditis. 

Morbid Anatomy. -:Fibroid (or chronic) cndocarditis may be a sequoia 
of the acute, or it may be interstitial from its commrnccmcnt, and be so in· 
sidiously crnhcd as to escape notice. Sometimes it~ lesions are confined to 
the edges or base o! the valves; a.t others t.be enti re Yalve may be involved. 

The affected \alYCs may be llifrkened, induratcd, contracted, adherent, 
or degenerated. It is more closely allied to rheumatism, gout, aucl chronic 
int('rstitial changes in other organs than either of the other Yaricties; 
no part of the endocardil~m is exempt from interstitial changes, but the 
rmlocanlium over the rnhcs and that at the apex of the left ventricle arc 
its favorite site;-;. 'l'he mitral rnhes may become three or four times thicker 
than normal. Sometimes their functional acth·ity i's unaffected even after 
they ha.le undergone extcnsirn pathological changes. W'hite, thickened, 
op:tquc ~pots, the results of interstitial endocarclitis, are often !onnd irregu
larly scattered oYCr the internal wall of the heart cavities. When vegcta· 
talion:; arc clerclopccl in interstitial cncloc:arclitis, they tliiier from those of 
the ac:ute form, for they are firmer and less prominent, and rest upon an 
indurated base. In, and nmlcrncat.h, the cncloc:ardiu m there is tissuc
inc:rea:-:c, autl fibrin is deposited on any prominence ol the endocurdium . 
'fhc:<c deposits are of Yarious forms, and may extend for oac.Jrnli an inch 
or more into adjacent Yessel.s or ca,·itics. They arc usually ~lobul:tr or 
wart.like in furm, and arc siturited on the rcntricular surface of the aortic, 
and upon the auricular surface of the mitral and tricuspid rnhcs. 

A microscopical examination of a cross section of flll fodnru.ted valve 
l1owsccllsarrange<l in irregulm b.H·rs, ltadng between them a filJrinous ma· 
rial, which has in it, hero Hllli tlH...rc, a few elastic fibres. These <·lwng<:b'arc 

best marked in the fibrous zone of tbc valndar orifices, upon the surfaces of 
the rnl\'es, and in the chord<e tendincre. Arter a time the new tissue be· 
omes organized, and contracts, and this contraction is progressive. Grndu~ 
lly the rigid YalYes, who;-;e edges arc rounded und bard, arc drawn.together 
ownrd their base, and thus assume a puckered appearance. Similar pro· 
-·es in the chordre tendinero cause them to h_ypertroph.r, become rigid and 

bortcnecl. In this way the valves arc diminished iu depth, and sometimes 
~eir free e<lgcs become approximatc.•il to the card inc walls, so that cxtcn-
1\'(' \ttlvnlnr in suflkicucy is the rc:-;ulL This docs not always happen ; for 
thickelled cartilaginoui:; rnlve ma.y have so much fibrinous or 1mpillary 
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growth upon it, that the inward current is obstructed. aucl st<.'nosiR l"{'c:nlts 
without insufficiency. As this thickening and rigidity increase, the mohilil\· 
of the valrular flaps is d1miaished, an<l adhesions occur between tlw;r 
edges, beginning at their base and extending towunl their apcix. Ro ad· 
hcrcnt may they bccorn<.' thnl nll e,·idcnccs of a valvulnr outline i~ lost nnd 
a fibrous diaphragm is stretched across the orifice, h:ning only <l small ~lit 

at its centre, looking and feeling like a button-hole, hence the term 
·· lndlon-lwle t;lit." 'l1hc mitral opening, which normally will admit th(• 
cuds of three fingers, may be so narrowed that the encl of the little fingt·r 
will scarcely pass through it, and the aortic opening may not even ruln11t 
a :-mall quill. These retmcLions ancl adhesions cause the mitral rnhet: 

with tbejr columns and cordsJ to assume the form of a perforated cone. 

L ong gelatinous vegetations ou tbe aortic valve sometimes form ru:lhe~IOll! 
with the aortic walh;, nnd thus a. sudden and cxtensire regurgitation i.~ in
duced. Insuflicicncy and stenosis arc often found at the same rnh-ular 
orifice as the result of tho valvular thick<>uing, adhesion, and retraction. 
Ruch changes at the aortic orifice usually occur :.Lfter middle life, and c·:u~ 
more thickening, adlie1o>ion, and retraction lhan those at the mitrul rnhl'. 

ln childrnn and early adult lifC', Lhc rnilral rnln~s nrc the most frequent &·at 

of fibroid enclocarditis. The tendency of this lowly organized tissue is to 
1111tlergo fatty and calcareous changes. Th e minute patches of fatt}' 1le· 
generation in the imperfectly organized tissue u11derneath the endorurdinrn 
sometimes form atheromatous masses, containing more or le~s grrmulnr 
dlibris. The endocnrdinm ornr these patches may be destrosell 1 or they 
may soften, ulcerate, and cause extensive destruction of tho rnlves. 

A valvular ancnrism may form in the same manner as has been llN;c·rib,,.J 
in malignant emlocnrditis. The formation oC calcareous granules and 111:itet 
is a very frequent termination or fibroid endocnrditis. Tbe aortic orilk'e i1 
the most Jreqncnt seat or these calcareous clcgencrations. So exteni:hl' nm~ 
this process become thnt little beads of chalky material are seen st111lrli11~ 

the frcP cdg-es of the vah•c and even extending into the <'arcli:i.r c·:idtie11• 

Whcu tibroit.l endoca.rditis has its seat in the endocardium of the 
hcnrt oavitic::;, it will undergo changC's similar to those of the valn .. ~, anrl 
the muscular walls of the heart will become lhc scat of interstitial chan~t·. 
As a rC'sult the walls of the heart become thin nnd leS1s resistant than nor· 
nrn.11 and depressions occur on its inner surface. The process is a filJroua 
overgrowth, which occurs in Rpots varying in size from one-half an inch to 
one inch in diameter. "'\\Th en it extends through the entire heart-w111l, the 
columns :)ncl cords may be so shortened as to cnui:1e valvular irnmfficicncy. 

H the cardiac walls yield to the internal blood pressure, a well-dclim.J. 
pouch is produced. 'l'bis condition is called "cmeurism of tl1e Jiearl,1' and 

is usually situated at the apex of the !cit Ycnlricle ; the pouch may be " 
large as the closed fi~t, and may communicate wilh the ventricle by a f~o
nel-shapccl or ring-like aperture. The walls of the sac are firm and rigid, 
the internal surface is generally smooth, but it may be irregular, in which 
case clots udJ1ere to its wa.lls. Cardiac muscular fibres are found in the 
wa11s of the aneurismal sac. Aneurisms at the base nnd in the intern:n· 
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ricular SO}ltum may result from the extension of a valvular anourism . 
'hese may destroy the septum aad establish a communication between tho 
wo ventricles. 
Etiology. -As has already been stated, the majority of cases of fibroid 

ndocarditis are the sequclru of tho acute, and the affection is more frc
uently associateJ with articular rheumatism than with any other t.lisease. 
\'hen it occurs with gout, chronic rheumatism, in alcohol drinkers, or in 
he aged, it is interstitial from its onset. 

Symptoms.-Thcre are no posi tivc subjective symptoms of fibroid endocar
litis. 'l'hcro may be palpitation and a sense of uneasiness, sometimes 
mounting to pain, in the pericardium. 'rhere may be irregularit.Y in the 
ction o( the heart; but all these when taken together are not sufficient 

for a diagnosis. It can on ly be determined by tho changes it produces 
in the valres rmd valvular or(fices, causing abnormal changes in the hcart
sonnds. 

'l1be 11l1y.'iiml sign.~ :rnd d(/f"erential diafpwsis arc those of the murmurs of 
val\'ular disea::;cincluced by the chronic interstitial process, and will be next 
considered. 

'l'he JJrognosi.~ in fibroid endocarditis will depend upon the scat and tho 
extent of the valvular lesions which it produces. 

CARDIAC .MUJ{:.IUH.S AND Timm HELATIONS TO VALVUJ~Al? DISEASE 

OE' TUE I!EAR'l'. 

A cardiac murmur is an adventitious or abnormal sound produced within 
the heart or IJlood-nssels, either by obstruction to the hlood-current, an 
abnormal direction of the blood-current, or a change in the blood constit
uents. The study of cardiac murmurs dates from LaCnncc's discovery of 
auscultation, although forms of ''aln1lar diseases had been described by 
Yieussens as early as l 7L6. Aortic disease was t he form first brought to 
uotice, from the changes it induced in the radial pulse; 1 John Hunter, 
Lat'nnC'c, and Allan Burns were amoug the pioneers in this branch of in
\'estigation.' 

Con-isart was thC' first to mention the importance of wl1at we call to-day 
the "purring thrill." 1 

)lan.r advocate the "le1lsion theory,., 'fiz., that an i11<:rensc in the ten .. 

-;ln\"ircho\\·8"Tlandbuch"'lleckel'8C@flll.YOfli:.6l .. sfrenaathcllr.-tpapero11c11docan1i11ldil!ca8e.
Arl. h~·!-Tirdrkh,. 

lifi~!lltlJ 
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sion and force can so C'xaggcrate a normal l"Ouml :is to produce a murmur. 
This theory has clinical foundation; for rnhc k•sions may exist, und the 
blood current and propul:si,·c force may be 80 frcble that there is no au
dible murmur. Spasm of the pn.pilln.ry muscles aud chord~e t<.•111lin<.'1l' nntl 
weakening of these structure:-; by fatty dcgeucration are by some rcguri.k·d 
as causes of temporary murmurs. 1 'I1he same vibration that produe1·s u 
murmur may produce an endocardfal thrill, called the "purring thrill." 
Far more important than the 1oudness, pitch or quality of a murmur arc 
its rhythm . point of maximum intensity, and area of diffu:iion, ull of 
which will be considered in connection with the physical signs of ench Je:-;iun. 

At the 0ncl of a cardiac diastole all the hen rt cavities arc filling; j1H 
before the cardiac systole, blood is forced from Lhe lungs and cavre through 
the auricle:::; and vcniriclcs, whilo the mitral and lricmpid wlivcsarcprl's.~e<I 
agninst the Ycntriculnr walls, thus offering no obstruction to the blood 
current. Should uny obstruC'tion exist at either of the alU'iculo-\'Cntricular 
orifices, the blood while p1.l:i!-iing through the opening will impinge 011 such 
ob.!Strnction aud cause <1 presystolic murmur. During a cardiac ~)'eitole, 

the filled ventricles contract and blood is thrown through the arterial 
openings, the flaps of whose vahcs arc pressed ngainst the w:,ills of the 
,·c~~eh; so that no obstrnction is offered to the outgoing current. At th{' 
same instant, the auriculo-ventricula.r valves close their orifices, so that 

Llood m<Ly not flow back into the 
atu·iclcs. If the semiluuar vah·es 
obstrnct the outgoing current, or 
if the rnitral or tricuspid ,·alvcs do 
not wholly close the auricnlo-ren· 
tricular orifices, then, in the onr 
case, the blood-current as iL pa.sses 
over the obstruction at tbc scmi-
1 nnar orifices, will produce a sys· 
tolic murmur, and in the other a 
systolic murmur will be produced 
hy the backward current through 
the abnormal opening at the au· 
riculo-ventricular orifices. If the 

~7;;~i,f~fI~·)[~;;\~~£(}Jii-ify:~;;~;f[:;gfj pulmonary and aortic "Jstem-!r. which are flllccl at the systolo-
have back of them a sc~nilunar 
valve that docs not com11J('tely 

clos~ that end o.f the circuit, the blood will rcgi.n~it:.1te into th<.' \'£'ntriC'IMt 
during the period of cardiac reist, so that semilunar incompetence rauses 
a diastolic murmur. 
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Obstruclive. 

Regurgitant. 

Obstructive. 

Pulmonarr(diastolic:) regurgitnnt murmurs and tricuspid (prcsystolic) obstructive mur, 
sriurs are so rnre, clinically, that they may be disregarded. 

The following is the order of relati·ve frequency of cardiac murmurs: 

1) mitml regurgitalion; (2) aortic o!Jslruction; (3) aortic rcgurgila
ion; (4) mitral OIJtilructiou; (5) tricuspid regurgitation ; (6) tricusvid 

bbstruction; (7) pulmonary obstruction ; and (8) pulmonary rcgurgita
ion. 

'L'hc most frequent combinations of murmurs are: (1) aortic obstruction 

and rrg11rgilation; (2) mitral obstrnotiou and regurgitation ; (3) mitral 

obstruction and tricuspid regurgitation; (4) aortic obstruction and mitral 
regurgitation; (5) double valrnlar disease at aortic and mitral orifices (four 

murmurs). 
Having nppreciatccl the existence of a cardiac murmur, it is often very 

difficult to determine its 1rh.1Jtlwi. 'I1his difficulty may be lessened by re

membering that the first sonnd of the hen.rt is synchronous with tho carot id 

and rndial pulse and the apex-beat, and that. it may bo whoJJy repla.cccl by 

a systolic murmur; the second sound is, howe,-er, almost always heard, for 
the pulmonic and aortic vnhcs arc rarely diseased at the same time. 

After determining the rhythm, pitch, intensity, and quality of a cardiac 

murmur, we next find the point of its rnaxiniwn intensity. Murmurs 

arit1ing at Urn 11iifral valve are loudest at the apex of the heart, o r jitsl above 
it; tricw~pid murmurs are loudest over the lower part of the sternum ; 

pulmonar.11 murmurs, in the second left intcrcostal space close t.o the 
sternum, and aortic murmurs in the second right intcrcostal space at the 

edge of the stemum. 
Valvular diseases, causing murmurs, consist in a condition oft.ho valves 

alJowing either of regurgitation or obstruction. 
Valvular insufficiency results when extensive retraction, perforation, or 

partial detachment of 
0

the valves prevents them from completely closing 

their respectirn orifices; or when the chordcu tcndinere have been rupt

nrccl, or cnlcnreous dcg-enera.tion has made the va lves rigid, the bttckward 

current i~0such condiLious giving ri se to a regurgitant murmur. 
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When lhe valves arc thickened, retracted, :ulhC'rent, hyprrtrophit>d, or 
degenerated, they obslruct the outward current or blood and gin• r1~c to 
obstructive munm.M·s. 1 Both conditions, viz., slcuosis and immlliciency, 

nrc often found co-exil:iling, hut 
rarely lo the same extent. 'l'he 
lesions which imlucc lhl'1't' mur
nnus arc acute, wlwn they occur 
during the course of acute cudocar
ditis, and cltronic when llll'y dt'
peml upon the presoucc of ~omc 

firm tissue, such as connective, 
fibroid, calcareons, or alhrromalou.i 
tisi:;uc, which alters the form anil 
imp:1irs the Cunction of the Yaln·~. 

Both the above varieties may prv
duc:e the same murmurs. 

Since physical signs are here the 
most important factors in diagnosis, 
the normal (physical) relation or 
the heart must be horne in mind: 
the 11pex of the l1eart is normnlly 

Dlai.:-rnmsllowing-tl1cArcaeofCardiacllurmnre. fe\t between the fifth and sixth 

A.-::;~~/{ ft.orp;i,:,::;::;:ra/ JI. JWral; T. Tri- ~~~~ie~\~!~ew l~i1t0 ~fl~i>l~tb~:~ ~:: 
inch to its sternal side. The highest part of the base of the heart is on n 
lt•rnl with the third costal cartilage. The tricuspid orifice is situated at 
lhe junction of the fourth left costal cartilage with tbe sternum. The 
milral orifice is to the lert of the trieuspid, immediately behind the Jett 
border qf the sternum, at the junction of the third costal cartilage with 
that bone. 'l'he aortic orifice is one-half au inch lower thni1 and lo the 
r ight of the pulmonary orifice, behind the sternum on a level with the third 

intcrspacc. The tricuspid orifice is the most snpcrficial, then thepulmo1111ry, 
next the aortic, and deepest of all the mitral. Ranged from above do1r11· 
wards, the pulmonary orifice comes fir13t, the:n the aortic, then the mitl"JI, 
lastly the tricuspid. 

AORTIC OBSTRUCTION, OU STENOSIS. 

This is a common cardiac lesion, and is always accompanied by more 01 

less hypertrophy of the lefl ventricle. 
Morbid Anatomy.-The valves will be found to present some or all of the 

changes described in the ]1istors of fibroid endocanlitis, together \11th 

degcneratirn changes due to athcrornatous, ca.lmtrcous, fibroid, fatty, or con· 
ncctive-tissue metamorphoRis; they may be covered with thick, wnrt~·. 

irregular excrescences, that cause loud murmurs nncl yet do not_:criou~l! 

th~ :~o~ call obstructive murmurs dirtcl; and regurgitunt murmurs fodirtcl, from. the currcut lbal c&lllll' 
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obstruct the oul-going blood-current. Or the aortic orifice may be almost 
completely occludecl, and thrn the exlenl ~ 
of the lesion is measured more by the re- / (:·: ·:-{ ~ 
sult.ing hypertrophy an<l ils effects on the /,,.1 • .... 

syl:itrmic circulation, than by the loudness 
or btLl'ShllCSS Of the tnlll"llllll'. rl'he Vi.llYCS 

arc often so rigid that they cannot be 
prc:<,;ed back, and then they present greater 
ob:slrnction to the outgoing current than 
when regctations exist; as the result of 
adhesions, tho Yalvcs may become iusecl 
into a ma8s, so tl1t1t they project into the 
blood-stream in tho form of a funnel, ir
regular in shape and stuclclccl with calcare
ous nodules. 'l'he line of attachment of 

~~~i;~~~:cscl~o tho aorta frequently becomes Fw. ~. 
Aorticstenosis is frequently accompanied Vegctati~~~ ~'~~~:ic i~~:i~ .. ;;~~~ gh"lrig 

by atheromatous changes in the aorta, called "_ Jrterilis deform.ans." As 
n result of aortic stenosis, hypertrophy of tho left ventricle Occurs, which is 
graduul in its development and cnlled "compensatory" hypertrophy, be
cause it is clue to the increased force required to propel the blood through 
the constricted orifice. Mitml insufficiency is apt to occur later, either 
from extension of the inflammation from the aortic rn.ln~s, or from forcible 
pressure oI blood upon the ventricular surface of the mitral flaps. Slight 
thickening and roughening of the aortic vah~es lead to uo serious 
result~. 

Etiology.-Aorlic stenosis is most frequently met in middle and aJ
fRnced life; the mean age being forty-seven years. It is occasionally 
met witb Ill children under two years of age. It may be the result of 
defective aortic development and perhaps of imperfect development of 
the trachea, causing imperfect expansion of the chest. Fibroid en
docarditis of rheumatic origin is its most frequent cause. Chorea 
and chronic Bright"s disease may cause it. Alhcroma or arteritis de
formans extending to the \•a lYcs sometimes gin•s ri se to it. Increased 
aortic tension indirectly causes aortic stcnosis. 2 Men suffer from aortic 
stcnosis oftener than women, for in thf'm the valvci~ nrc subject to greater 
tension, and hence non-rheumatic aortic valvular dii:maso is common in 
men and rare in women. Occupations that involve repeated sudd('ll and 
sercre muscular effort induce it. In old age, the aortic walls arc weak
ened, and when aortic iliseasc is met with in the young, it is often the 
result of premature vascular senility.• Disease of the aortic vah-cs is 

1 Goy'10o.p. Report~, S. I., vol. vi., p. 23:;. 

ca:i:~~:i:~~·nre or cardiac valvular di.~cn~c aml cancer is a rcmnrkable coinddenee, po~•lbly with a 

1 Dr. Allbutt HYI! that In J..,eeds qnltc youn[i men ha\'C aortic \'aln1lur di~ea~I"; nml Tlr. Peacock meri
lloo~ ff'H·r11I caFC~ where it has occurred in young girls who ha\'e been placed nt H·n·kc heforc thc1 wen1 
folly dl'\'l'IOpt'd. C'or\'i~art and Virchow holh admit tho po~sibility or syphllls Ucing a cause of aortic: 
nlnit&rdisease,butctinicallytbiilisnotyc(pro\'CU.. 
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oftener non-rheumatic in origin than mitral lesions. Tt is slower in its 
development, and is more frequently met with in adYanced life. 

Symptoms.-Tbe subjective symptoms of aortic steuosis arc rarely well 
marked. Although extensive, it may ca.use no lliscomlort, for as the ob
struction increases, compensatory hypertrophy prevents pulmonary congCH· 
tion; but when this no longer compensates for the obslruction, the urtcrie~ 
arc inadequately fi11ed, the left auricle cannot empty itself, and conscqueutl) 
the pulmonary YesscJs and the venous system nrc abnormally full. Tho 
scanty arteria l supply causes pallor of the face, and syncope may occur 
from ccrcbml a.uremia, but these arc la te symptom!', not usually nppearing 
until after the mitral Ya.Ive has become secondarily involved. The pulse is 
normal in irequency, diminished in volume and fu!ncss, and, as a. rule, 
regu lar in rhythm, though it may be intermittent, compressible, and 
"jerky" in character. Signs of tuterial :rnremia nsually prece<lc those of 
venous engorgement. Tho sphygmograph gives a slanting or oblique up
stroke, showing that tho influence of percm;sion is lost, and the tracings 

r~I 
:~.'.:{io~:,~:lw~~~sil~:~~~cr:it~ 
sion '' ancl "tidal" waves. 
rrhc pulse is rarely slowcll . 
There may be slight palpita
tion and paroxysmal pain in 
the chest. 

Aorticstcnosis is more often 
Fm. !l::I. associulcd with cerebral C'lll· 

S1Jhy:~:~i~ii~a:~~·~g0!~h: ~:1:~i:~r~:~tl~:~~~~!~:~: with bolism than any other \'al· 
vular lesion, and the splenic 

and renal vessels arc frequently the seat of cmboli . The left middle 
cerebral artery is tho most common scat or cardiac cmboli ; and the left 
lower limb is more snbjcct to embolism from aortic vitlvular clisea.-io than 
the right. Embolism may be due to small auricular or ventricular clots 
that form behind the obstrnction; such clots have occluded the nortic ori· 
fice and caused sudden clenth. 1 

Physical Signs.-The physical signs of aortic steDosis are usually distinc· 
tive and easily appreciated. 

Inspection shows tho area. of cardiac impulse lo be abnormally incrca"cd. 
Very extcnsirn increase or this area is oflcn accompanied by lifting of the 
chest over the precordia.l rC'gion. 

Prtlpation.-Tho impulse is felt to be forcible, and may be accon1puni('jl 
by a. heaving 01· ]i[ting sensation. The apex is displace<l to the left and 
slightly downward . An indistinct thrilling !'en-iation is often impartC'd to 
the-hand during the s.vstole. This systolic fremissement is nothing more 
than un intensified cndocardin.I thrill, and it generally radiates to the ensi· 
form process, being most intense in the second right intereost.n.l space. 

P ercussion.-Tho arett of cardiac clulness increases in proportion to the 
displacement of the apex bettt to the_I_of_t. _______ _ 

1 Patb. Tran~ .. vol. Ix., p. !I, 
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..Au3cullatio••.-Aortic obstructive murmurs arc loudest and most distinct 
at the secontl :·ight intcrcostal space an<l at the stenrnl insertion of the third 
left costal r.adilage. They are systolic, and oftener accompany, than replace 
tho flrst so•rnd of tbe heart. 'l'he maximum inlemity o{ this murmur is at 
the second. stcrno-costal articulation of the right side, but it may be heard 
with equal intensity orer the whole upper part of the sternum, and may be 
audible at the xiphoicl cartilage. It is always a harsh murmur, heard most 
distinctly at the commencement of the systole. In uncomplicated aortic 
strno:lis, the aortic second sound may be inaudible; it is always feeble, but 
the pulmonic second sound is always audible. The are:i or diffusion of this 
murmur follows the Jaw that a murmur is propagated in the direction of 
the Ulood-current. It is conrnycd along the aorta into the carotids, and 
one of its characteristics is that it is licard iu the great vessels of the ueck. 
It mny be 11card in the thoracic and abdominal aorta. \\'hen au aortic ob
structive murmur is heard at the apex, its intensity is diminished, aucl 
when heard bchinrl it is most distinct at the left of the third aud fourth 
dor1Sal YCrlebrro, near their spinC's, and frequently extends downward along 
the spine in the course of the aorta, but with diminislicd intensity. It is 
to be noted that a systolic mnrmur, audible at the base a.ncl traceable along 
the ascending arch toward the end of the right clavicle, is by no means 
limited to cases of aortic stcnosis, although this lesion always prodncea a 
murmur with these characteristics. When the mitral or tricnspid valves 
are thickened or incompetent, or when the myocardium undergoes fatty de
generation, this murmur will entirely replace the first sound of the heart. 

Differential Diagnosis.-Aortic obstmction may be mistaken for mitral 
nnd tricw~pfrl re9urgitation, an a1u1mzic bruit, or the murmur ofa tltoracic 
anl'Urism. Both milral and tricuspicl regurgitation and aortic stenosis pro
duce:~ systolic murmur. The murmur of aortic stcnosis is hca,rd with its 
maximum intensity a.L the thir<l left sterno-costal articulation, and dimin
ishes in intensity ·toward the :ipcx of the heart. 'L1hc murmur of mUml 
rt'g11rgitation is ·heard loudc"t at tl1e apex-beat. The murmur of aortic 
stenosis is conrnyecl into lhr YC'Si'cls or the neck; that o( mitrnl regurgita
tion to the left, .in the direction or the apex-beat, and is heard behind, be
tween the firth an<l eighth dorsal vertebral, at the left of the spine, with 
very nearly the same intensity as at the apex. The pn lse in aortic stenosis 
is normal in frequency. diminished in volume and fulncss, and, as a rule, 
regular in rhythm, though it may be intermittent, compressible, and 
"jerky" in character; while in mitral regurgitation it is irregular in 
rhythm and force, and is easily increased in frequency. Gastric, intes
tinal, renal, hepatic, and bronchial symptoms are present in mitral regur
gitation, while the subjective symptoms of aortic obstruction are cerebral 
in character. The pulmonic second sound is feeble in aortic slenosis, but 
in mitra.1 regurgitation it is inlcnsified. The murmur ?f aortic stenosis is 
llarsli, that of mitral regurgitation soft, and often musical. 

Tricuspid regurgitation is accompanied by a, systolic murmur which is 
rarely heard ab011e the third rib; while: that or aortic stcnosis has its point 
or maximum intcnsil.Y at the right second stcrno-costa.l articulation . Tri
raspicl regurgitation is :tC'Companied by jugular pulsation; while tbe mnr-
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mur of aortic obstruction is heard in the arteries or the ueck. 1 The' arm of 

transmission of tricuspid regurgitant murmurs is not more than two inches 

Crom the point of tbcir maximum intensity, wbile aortic stenotic murmurs 

are conveyed .into the rnsscls oC the neck. The pulse in tricuspid disease 

is normal; in aortic stenosis it is hard and wiry. 

Anmmia, produces a. murmur beard lorn.lest in the carotids and accom

panied by a venous Imm , which is continuous and best heard on the right 

side of the neck. 'l'hus, in auromia there are three murmurs : cardiac, 

venous, and arterial. In aortic disease the point of maximum intensity 

nnd the absence of a" venous hum., will aid in the diagnosis; beside::i, 

there will be cardiac hypertrophy and an increase in the force of the apex

b€'at, while the impulse is feeble in anremia. The murmur is soft and 

b1owing in anremia, :ind ha.r.:;h in aortic obstruction. The pulse is charac

teristic in aortic stcnosis, in anremia it may have a. thrill, but is ncnr 

hard and wiry. The etiology and subjective symptoms of these two arc 

strikingly dissimilar. 
In tlwradc (tncu.1'ism the dilaLing impulse on palpation, the normal force 

of the heart-beat, the single antl double bruit, and the I~J.in arc all impor

tant signs, which are absent in aortic stcnosis. 
The prognosis and treatment of "valvular diseases of the heart " will be 

cousidered at the end of their history. 

AOinro INSUFFICIENCY, OR REGURGT'l'A'l'ION. 

This is an abnormal condition of the aortic valves, which prevents their 

complete closure, and allows a bitckwa.rd cu rrent of blood to now from the 

aorta into the left ''entricle during its cl iastole. It is usually associated 

with more or less aortic stenosis. 
Morbid Anatomy.-In aortic insufficiency, the flaps of the valves may 

be t.hickened, puckered, or shortened, so that 

~ ~ :~~~r~~cg~~t ~1i~~t~nr~f11~~1 :i~~1~;r;o~;a~d ~~~~r~~ 

]

1"i fice or back against the aortic wall. In the 

' -~\~ former case, there is insufficiency with great oh-

Ii ,_,_,1\'i)l~V st~·uction; in tlie Jattcr, insufficiency with only 

\\~ , 
1 

·' 
1 

slight obstrnction . This rnlvular thickening 

\ ' 1 or shortening may be due to enclocarcliti-i. In 
J.,' some cases, the naps of the valves may become 

. adherent to the walls of tlie aorta. or a diseased 

\•alvc may he torn or ruptured, which will al. 

low a free opening for the regnrgitant blood. 

, ·!~~ .... ~;1~~;~;:;,,,,;:~;~·:1;;~;;,!fi<'i;',;;:;: ~~:l~~~~n~f s~~:o~:;i1~~,r~:t~~~c1 t~:1~~li~ ~t: fr~~::r;f-
!?~ll~~,0,,1,1"'' <10.,;;,,·0r·ii;;;~;. l:mt current. The aortic valves are more lia· 

ble to laceration than any other valrns. ln 

aortic regurgitation. dnrini n cardiac diastole, 

idh~~ :~:~'/,'1'~~~~ ~~~~~;:;~c i~;~\i;~~~ :11~1~~;~;~a~! ~'~f]f~;;1:h::il~:~~~1;~;~~1;~~ ~~~~a:~'111!~if~;: 
:o aortic ~tenosl.e, the result. is ncgnti\·c. 
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there is ad<led to the blood, which normally flows from the auricle into 
tbe ventricle, a. regurgita.nt current from the aorta, an<l so over-distention 
uf the left ,-cnlricle resulls. 'l'hus, after a. time, the left ventricle becomes 
permanently dilated. To orcrcome this distention com pensatory hyper
trophy takes place. The left heart is olteu greatly cnlargocl. As a result, 
the arterial system is O\'Cr-distcndcd at each cardiac systole. 

The extra ventricular power and the abnormal quantity of blood thrown 
against the arterial walls le:ad to cnd:irleritis and subsequent atheroma, 
and the degeneration of the re ~e l s predisposes to apoplexy and to aneu
rism. Rinc:c, normally, aoL·tic recoil fills the coronary yeesels, aortic regur
gitation m~1sl 1Jc followed by imperfect blood-supply to the heart, and dila.
l:l.liou again commences at the expense of the walls or the heart, the hyper
trophy ceasing to compeusatc for the increased dilatation . Atrophy o( the 
papillary muscles may allow the milrnl fl:ips to pass beyond their normal 
liue at lhe auricles, when there is an increase in blood pressure, and then 
mitral regurgitation and impeded Ycnous circulation will result. Passive 
pulmonary hypcnemia may be present without milml lesions, when the left 
auricle cannot wholly empty itself. 

Etiology.-This is similar to that o.f aortic steuosis. Rheumatic eu
doenrditis is its chief source; but it may follow sudden and violent 
muscular effort, aUicroma of the aorta. or endarteritis. Congenital mal
formation, according to Vircbow, is a frequent cause in chlorotic females. 
Tbe athcromn. which causes aortic insufficiency is often of gouty origin, 
especially when gouty kidneys coexist or when alcoholismus is associ
ated with a gouty diathesis. Dilatation of tbc aorta at its origin may in
duce it. Fagge eays only fifty per cent. of the cases of aortic insufficiency 
girn a rheumatic history. The violence with which the valves are closed 
during prolonged and violent physical exertion m:'y induce au interstitial 
endocarditis which will lead to it. 

Symptoms.-So long as hypertrophy compensates for the regurgitation, 
there is little or no iaconrenicncc experienced by the patient, even 
though the regurgitation is extensire. When the regurgitant stream is 
small, there is no dishubance of the general health, but in time the hyper
trophy -induce~ excessive heart-action during excitement or violent mnse;u
lar effort. The heart-action thC'n hecomes labored and the patient is anx
iou.~, nervous and fretful, and knows well that exercise will augment his 
uncomfortable symptoms. ThC' respirations nre accelerated with the card inc 
palpitation; as tho di:.:.easc aclva.nces attacks of headache and vertigo be
come more and more prolonged and severe; the pnticnt complains of muscm 
·olitantes, dyspnc.ea, and gidcline;;;s, and is compelled to sleep with his 
cad elevated. Palpitation and :t visible carotid impulse are now con

stantly present. A comparatiYely frequent symptom is a distinctly par-

0:i:~~~~;1:~z,~:,~gt~: ~!~~~~':!. pa~~' ~s,,~~ai~!10m~;~!' ~!~co~11~~>!~1~~~h ~; 1~~~ ~ :~ 
ess and a peculiar whiteness of the skin a.long the line of pain. In other 
ases, the p:Lin passes from the middle of the sternum down the right ar.m. 
his pain is increased by excitement, physic:1l exercise, anJ over-d1!Jt.ention 
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of the stomach. Sometimes lhc~e pa lien ts complain o( a sickening flutter. 

ing of the hea.rt when the nutrition of the hcarL walls bccome.s inkrftrcd 
wiLh; and when mitraJ iusullicicncy exist);, the systemic reins become O\"er
loadc<l and cya.nosis :1rn1 dropsy result; tho drop.sy appears firsL as redcr11n 
of the feet, and gradually extends upward until there is general anaio;arca. 
'fhc cyanosis is increased after ~light exertion, and is accompanied bj" rio· 

lent paroxysms of d.rsJmO"'a, carotid pnlsatio11, and pnffinc~s of the face. 
Later in the disca::;c, there is orthopnooa, sudden starlings in sleep, 

angina pcctoris, and there may be albuminuria and enlargement nud 
tenderness o( the Ji,·cr. Att;.1ck:s of syncope n.l first occur only after actire 
exercise; laler, they occur independently, an<l :u c very <listre ·ing. These 
patients may die at any moment, either when pcrfeclly quiet or when 11111.Jcr 
intense excitement; lhc danger is greatest, howcvcl', Un ring exert ion. 

The pulse is the mo'iL characteristic subjective symptom, and was finit 
accurately described by 8ir D. Corrigan, 1 and is therefore oClen called "l'or
rigan':spulse." Ile said the disease was indicated b_y visible }JUhmtion or the 
\'CSscls o( the head, neck and uppel' extrcmitieii. On account of the clo11ga
lion of the arteries during their pul<.;a.tio11, and their ile_rnosity, the pulse is 
often called the "piston pulse,;'' ii. is 1arge uncl distinct, and rapidly pro. 
jecled against the finger, and the artcri:tl tension sinks just as quickly to 
a minimum. It may be accompanied by a vibrating ja.r, on accountol which 
it is called the "water-hammer," "jerking," "splashing," or "col
lapsing" pulse. Its charnctel'istics arc more apparent when the arm is rniscll 

above the head; although slighUy infrequent, quirk, and jerking, it is 
always regul:u in rhytlun;-thc radial impulse is felt a little after the apex
bcat. As soon as lhc systemic circulation is ov·erloaclcd from insufficiency 
of the heart or from secondary mitral insuflkicncy, the pulse bccome3 
feeble, irregular, and sometimes intermittent, but alwa.ys "jerking." The 
sphygmograpb shows a high upstroke and au absence of the dicrotic wn.vc. 

The pulse-tracing of aortic 
regnrgitaLion resembles the 
senile pulse, bnta. senile pul~ 
gin•s a rounded incitcad of a 
pointed summit. ':l1hc pecu
liar crochet or beak is Yery 
noticeable., 

Physical Signs.-Insperlion 
reveals a.u increase in the area 
and force o! the apcx-hent, 
which is visible orcr a wider 

area than in aortic steno~is. The ves....:cls of llw neck and upper extremities 
often pulsate; when compensation ceases to halanrc the forces in the heart. 
the apex-beat becomes feeble and diffused . Pulsation of the retinal rc:s;cls 
has been obscrred.' 

1 &:1in.:MedSnr<J.Jour,,\pril,ISJ:.! 

nf :c~1\~k~~~l~~1~;1:c~~t~ri:i:e;,~\;1 ~~1~~~1·~~:~~~c~~J:1~i~:;;!~u1t1~~::11~:~~~:;~'.~m;;~i: ~::::~)l~ac~i~:la~~ = 
gC'l!C Hll 1he rcbonnd ofn ~mith's lia:nmcr from the anvil; it Is only c.xllibited, however, In the arttr1d 
1w11rthculfC'cledjoint«. 

•Lo11d.Ophth.Ilosp. Uep, Fl'l> .. lb7a. 
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Palpation.-A heaving, lifting impulse will be appreciated which is 
transmitted over a large area. The apex-beat is displaced down and loward 
the left, sometimes as far as the eig1Jth rib, and two undone-half inches to 
tbe left of the left nipple. A continuotis diastolic thrill is sometimes felt 
O\'er the site of the aortic valves. There may be slight pulsation in lhc 
scrobiculus cordis. 

Percu.~.sion.-The superficial and deep areas of clnlness correspond to lhc 
extent a( the cardiac eulargemrnt. As soon as <lilal:1t ion exceeds hyper
trophy, the area. of <lulne::;s will extcn<l horizonla1ly aud slightly upward, 
the apex beating in the axilh1ry lino. Dnlness may extend six and a half 
inches from right to left and from the third rib to the line of li verdulnc>ss. 
Superficial dulness is inc reased horizontallj' and to the left. 

~luscullation.-Aortic regurgitation is attendc<l by a diastolic mnrmur, 
which ma.y take the place of, 01· immediately follow, the St'cond sound or 
the heart. 'l,his murmur has its maximum intrnsity at the sternal encl 
of the secon<l right intercostal space, or at the sJC'rnal junction of the third 
rib on the left side. It is fr:msmilted over the sternum and may be loud
est at the xiphoid cartilage and is thence transmitted in the direction of 
the apex. Its area of diffusion is greater than any other cardiac murmur: 
it is not only conducted down ihc sternum to the apex, but it may be 
heard at the sides of the chest, along the spinal col umn, faintly in the 
ascending and transrerse arch, in the carotids, and somet imes as far as the 
radial artcriC's. The murmur is "substitutive" rather than "accompa11y
ing," Car the pulmonic S('Cond sound is audible at the right base. Incom
petency of the posterior S('gmcut of the aortic valYC induces a murmur 
which is conducted lo the apex, while inadequacy of the anterior flaps pro
duces a murmur which is conv('yed toward the cm;iform cartilage; the 
Cormer murmur wonld iuclicatc a more fa\'orable prognosis, owing to the 
relationship of the anterior segments to the coronary nrleries. When ihc 
second sonncl of the heart is distinct, the murmur imme<liatcly follows it. 
Some call this a "post-diastolic aortic murmur." 

Allhough an aortic regnrgitative murmur has the grwtcst area of cliC
fut'ion, it is not the loudest murmur; it io sort, blowing-, F:ometimes rough, 
nn<l frequently musical. It is loudest at the beginning or dia!'tole, gradu 
ally decreasing in intensity, although it mny be "rnshing '' or "blowing;'' 
this murmur may temporarily disappear during the whole diastole. Whc>n 
nortic stenosis coexists there will he a double murmur, audible over a very 
lnrge area, and havin,g its maximum intensily al the right edge of the 
sternum in the second intcrspare. Systolic ancl diastolic murmurs may run 
into each other. If mitml occurs with aortic regurgitation, each murmur 
retains its own place o( maximum intensity. Rarely, when two SC'gmenls 
of the ralve are healthr. a clear aortic second is heard, preceded by a faint 
"reflux'' murmur, said to be pre-diastolic in rl1ythm. 

Aortic mm·mm·s are sometimes so indistinct as to he heard only when fhe 
;>atient is in a recumbent posture. A diastolic murmur heard at or below 
the level of the aortic nh'es, and chiefly audible in t.he line or the F:t('rnum, 
indicates considerable rcgurgitalinn. When a diastolic murmur is inaudiUlo 
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in the ca rotids, it is because preceded by a systolic murmur which has its 
maximum intensity in the "aortic area." Such a murmur indicatl'.!.s much 

more obstruction than regurgitation . When a diastol ic murmur is heard 

distinctly in the carotids, and is also preceded by a systolic murmur in 

them, the combination indicates trifling obstruction with comddcrnblc in

com pct<.•ncc. 
Differential Diagnosis.-Thc diagnosis of aortio regurgitation is genera lly 

no t difficult, as it rests a] most cxcl nsivcly upon the existence or non-cxiskncc 

of a diastolic murnrnr. It miLy be mistaken for aortic sl enfJ,'li8, mitral ob

struction, perica1'ditis localized o,·er the aorta, aneurisni of that portion 

o! the aorta immediately abo,·c lhe valves, ]Jalew·y ol the tluclus arlerio.>:us, 
insujfic{ency of the pulnumic l'lthies, and occasionally for a roug/i. and in.
elastic condi t ion o( the a ... cending aorta. 

Mitral obstruction gi\•es a prcsystolic murmur, while aortic reflux pro

duces :i diasto lic murmur. Mitral stenosis is accompanied by no 11yper· 
trophy or dilatation of tile left 1:entriclc _; whereas these condilions are 

alw(t,1/S present in aortic reflu x. The qualit,y o[ a. p rcsystolic mitral murmur 

is harsh and rough, and it has :.i churning, blubllering or grinding character; 

while aortic rellux has a murmur of low pitch, and a.soft, blowing or musi

cal character. Mitra! stenosis is accompanied by a purring thrill, which is 
absent in aortic regurgitat ion. 'J'he murmur of mitrnl stenosis is the 

longest of all cardiac murmurs, and is never heard behind; whereas that 
of aortic regurgitation is heard at the sidc::1 of the chest an<l along the 

spinal column. Finally, mi tral stenosis is attended by well-ma.rkcd pul

monary symptoms during actirn physical exer tion, which are rarely pres· 
ent in aortic insufficiency. 

A pericardialfrfrtion sound over the aorta. has its mn..ximnm fotcnsity 
oYer the scat of its production, and is usually audible during both the 
cardiac systole and diastole. In aortic regurgitation, the character or the 

pulse. t lw existence or hyperlroph y and dilatat ion of lhe left ventricle, and 
the crtroli( l pulsation will cslabl ish the diagnosis. 

An aneurism at thesinnses of Valsalva is cliagno.;:.ticated by the histor~· of 
the case, the presence of the murmur ovC'r the pulmonary ~1rtC'ry, the CYi· 

dence o[ arterial degeneration, the absence of lef t ventricular dilatation and 

hypert rophy, and by the peculiar jerking pulse. An aneurismal murmur 

is circumscribed, has a bcoming quality, is usually systolic in rhythm, and 

j g never transmitted to t!lC apex of the heart. 
P atency of the dnctus arterio8us is a rare condition ; in a ense where it 

was<liagnosticatccl 1 the murmur was audible at l h(' left of the sternum, was 
not eYcrywhcre continuous wit11 the second sou nd, was only transmitted 

' 'ery feebly to the le/I, and had a wavy ch:.uncter sufficient of if:..:C'lf to distin· 

guish it from aortic rcgnrgitntion . 
Tnst{t/iciency of llte pulmonic semJlunar valves is the rarest of all valvn· 

~:r ~~~:o:;c~!~e /.~ltl~~~~l~~·a~h~l~l~~e b:f d;~:t~~~t ~lj~:i111~ i;:o~l~~j~:U~l;a~:~~t~~ 
only downward a.nd toward the right apex, and would not be nttendL..J 

1 Guy's Jlo~p. Rep. Series3, vol.niii., 18';":!-3. 
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by arterial pulsation, a jerking pulse, or left ventricular dilatation and hy
pertrophy. 

A diastolic rnu,rm:u,r in tlte ascending arch, due to roughening, Tigidity, 
and dilat:ition of the artery is also rare, while the condition, which some 
say can produce it, is very common. Two cases are recorded in which the 
diagnosis rested upon the character of the pulse, throbbing of. the arteries 
and the absence of left ventricular hypertrophy aud dilatation.' 

l\ITTRAL STENOSIS. 

Stenosis or obstruction of the auricnlo-ventricnlar opening of the left 
he;1rt, is due partly to constriction at the base of Ute mitral valves, a,nd 
partly to adhesion of the valve tips or chordre tendincre. It usually occurs 
as a consequence of rheumatic endocarditis,-ra.rnly of atheromatous clegen
eration,-ancl is most likely to occur iu enclocarditis affecting young persons. 
Usually, insnfficiency and stenosis of the mitral orifice occur together, and · 
stenosis probably never occurs without some insufficiency. 

Morbid Anatomy.-As a result of acute exudative or interstitial cndo
carditis, the valves are rendered shorter and narrower, as well as thicker 
aad more cartilaginous than normaL These rigid valvular projections not 
only obstruct the flow of blood from the auricle into t he ventricle, but 
allow of its regurgitation from the ventricle into the auricle. In m.ltral 
st~nosis, there is not only thickening and contraction ol the valves, but 
the valve-tips or the chordre tendinere become adherent and sometimes each 
vapillary muscle is changed into a corrugated, cylindricaJ mass, pierced 
with one or more slits, indicating the chol'Clre of which it was originally 
made up. The wall of the val re, especially toward its free edge, is greatly 
thickened, ancl t hese thickened por
tious are so dense that they have a dis
tinct cartilaginous feel. On the val
vular Ha.ps tha.t have undergone this 
sclerotic cha.nge calcareous masses are 
"cry frequently clevelopecl, and cal
careous nodules are especially liable 
to form when a gouty diathesis exists. 
When the chordre tendincre and pap- ' 
illary muscles have become adherent, 
the edges of the valves arc drawn down 
toward the apex of the heart; and since 
the flaps are adherent at a greater or less 
distance upward from their base, tlie 

valve presents a funnel- shaped appear- v\[~~~;;ji~~~:;~:~!,i,irfa!~fi'.,;~i~;;~~~i~~ ance with its base looking toward the 
auricle, and its apex toward the ven-
tricle, whose smaller opening, rarely 
circular, usually resembles a slit whose a.xis runs wit,h t he line which 1mites 

~l~:rha;:,11_~i~. of Heart, 1875, 11. 152. Aleo Trans. P11lh. Society, vol. iii., Mar., 1868, p. 3. Arti-
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the original segments of the valve. This" button-hole'' slit may scarcely 
admit the tip of the little finger, while the normal mitral orifice pcirmits th!! 
easy introduction of three fingers. Anaular (ring-like) stenosia is far more 

common at t he mitral than at the aortic orifice. Sometimes the Iunnl'l
shapNI appearance is wanting, anJ the flaps arc stretched horizontally 

acro~s, wiLh a. s?Dall opening in the centre, like a diaphragm; looh<l 'lt 
from the auricle, this slit often appears cre~cent i c. 

Jn cases of long standing tho vegetations may become calc1fic<1. Ir the 
new tissue in the di:o;eased rnlvc8 undergotd 
fatly change and softcmt5, ulceratin• pro('t·s'-{·$ 

arc set np and the chord:n lendmere m:iy 
rupture. On the floor of such ulc:ers cal
careous m:iRscs :rnd di:bris arc frequently 
found. Dr Ifay<l<'n thinks that•· all [unnl'I· 
shaped mitral stcnui:.is is the rcsnlt u[ primary 
acute inflammation o[ the Yalrn Bl'gment~ 

with cohe:-;ions of their adjacent edgc:o:· Out 
of sixl y-two cases o! mitral steuo:'it:, fifty. 
nine a;sumcd the "button-hole" form nr;d 
three only the funnel shaped . ' In rare in
stances the tendons will ad bore to the wall of 
the hear!. A<ljaccnt to the Yahes, the cudo
cardillm will usually be found slightly thick
ened. 'rho Ya.hes presenting the roughe~t 
and most irregular surfaces do not gfrc rii'(' 
to lhe hari:;hest or loudest murmurs. 

The following changes are developed in 
the heart and vessels as a result of mitml 
stenosis. The left ,·cntriclc becomes smullcr, 

;;::: .. _;:·;~;· .. ,;:;·._ .. ;;;:;.:< •.. ;·,;·····;,;" someti mes its walls a,re Lhinncr than normal. 
The aorta is also small aml thin-walled. An 
almost ncccf.l.sary result of mitral f:icno.~is i~ 

dilalation with snhscquen 1 hypertrophy of the left auricle. Sometimes the 
auricular cinity is enormously dilatocl. and its appendix is clonp;ated and 
curved. Not infrequently the left auricular walls arc from one eighth lo 
ono-sm·enth of an inch in thickness. As soon as the auricular hypertroph)· 
ce.t!'CS to be compensatory, the pulmonary circulation becoioes obstructed, 
causing tension in, and clislentiou of, tho pulmonary vessels. The wall~of 
tho pulmonary ves.:sels, especially those o( the main -trunk, arc thick('n('<l 
and hy pertrophiC'd; Lhry have been found twice Ille tl1ick11e,~s of tlw.~tJ (Jj 
the af>rtn. Although mitr3.I stcnoi:;is is a disei.iSC of youth, and athC'roma 
oue o( old age, yet it not infrequently happens that, even before tl1C' age of 

puberty. athcrom:ttous dcg-cncration occurs in the pulmonary vc:ost·l~, ('s-~·

cially in the small branches, as a result of the increased blood tension in 

the pulmonary system.~ 
The passim pulmonary hyperremin. wl1ieh rrsnlts from the obstruct~ 

l}'nggeaudlluyden. ~ 'l'rous. Path. Socic>ly, :in ii., p. 90. 
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pulmonary circulation may lcacl to clmngcs which collectively constitute 
brown induration of the Jung. Another oeeasio1rnl occurrence directly due 
to extensh•e mitral steno::iis is nodular hemorrhagic infarctions. In some 
instances an extensi,·cly dilated left auricle may, by pressing on a bronchus, 
reduce its calibre one-half, and thus interfere with the functional activity of 
the left lung. When the pnlmona.ry hypcrremia. is extensive, violent physi
cal exertion or violent coughing may cause a rupture of one of the larger 
pulmonary vessels, and true pulmonary ClJJOJJle:cy results. Broncborrhcea is 
a frequent result of tbc intense hypcr<oemia. of the mucous membrane of the 
bronchial tubes which may be produced in mitral steuosis. The lungs are 
always so liable to congestion and cedema that any sudden or violent exer
cise m(Ly cause sudden death . Again, when the above conditions ba.ve 
existed for some time, mitml stenosis may lead to dilatation and hyper
trophy of the right heart. In some rare cases, the tricuspid onfice bas 
become slightly insufficient. 

Etiology. - liilral stenosis is most frequent in the young; it raTcly occurs 
a.ft.er fifty. Statislics show it to be twice as frequent in females as in males. 
His not infrequently of congenital origin. Acute rheumatic e11docarditis 
is its most frequent cause. In some few instances stcnosis results from ex
tension of the inflammatory process from the aortic valves. It isa question if 
endocarditis in scarlatina.or diphtheria. in children ever causes mitral steuosis. 

Symptoms.- The subjectirc symptoms of rnitra.l stenosis arc few. Usually 
after Yiolent exercise there is more or less cardiac palpitation, and this will 
cease as soon as the auricle can empt)" itself, which is accomplished by the 
patient assuming a recumbent position on the right side, with the head 
slightly ele\·ated. This class of patients :trc usually pale and anmmic, 
and frequently experience a. shn.rp pain in the region of the apex-beat. 'l1he 
pulse is regular and normal in character, so long as the auricular hyper
trophy compensates for tbe auricular dilatation. When the ventricle docs 
not receive and discliarg6 its normal quantity of blood with normal regu
larity, the pulse becomes small in Yolume, feeble in force, ra.pid and inegular 
in rhythm. The sphygmograph exhibits a traciag, sometimes called the 
"mitral pulse," the nature of which is the same as when Lhe ventricle 
throws a greatly diminished blood current into the aorta. 1 'flte aurwular 

syi;tolc commences e~Lrlier than -----------

normal on acconnt of the by-1 I 
pcrtrophyofthcauricle. 'l'his ~ 
vremature contraction of the 
auricle stimulating rnnLricular 
contraction, is indicated by a 
second ventricular systole, 
which is much less forcible ~---------~ 
than the flrst. Fw. oR. 

The passive pulmonary hy- Spb~f3~fc:1~ti~~~;~~~i~Y/~~W~!~i~!t~n~~t~r~e~~~~ 
pcra:mia which attends the ad- traction of the over-ftlle auricle. __ 

1 Balfour dlffera rrom other authoritie~ i11 the ,.tatement that among the mo,.t remarkuble s11bi;ldi11rv 
phen<lmena or mitral atenoais ia in·egularitv of cardiac rhythm which ie always 1)resent in 1l greater or leSB 

"'''" 
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vanced stages of this form or cardiac cliSl'asc causes habitual clyspnce:i, 
which is exaggerated by physical exertion and by a dry, hacking-, •·teas
ing'' cough, which rest•mblcs the so-called '· ncnous ., cough. Aftl'r 
violent or prolonged exertion there may be bronchorrhcea, a pint. or glniry, 
mLtery mucus often being expectorated in a !cw momenl6. Scrnrc exercise 
sometimes induces atlacks of profuse, watery, blood-stained expectoration, 
indicative of pulmonary congestion and 11-!dcma. 'l'he exertion ol walking 
rapidly against a. strong wind will often cause such intense congestion und 
cedema of the lungs in one with extensi,·e milral stenosis as to induce sud
den death. Hremoptysis is not infrequent, small quantities of pure, florid 
blood being expectorated. Orthopncea is a rare symptom, lor eren i11 rx
teusive and long-standing cases the pulmonary congestion is not constant, 
for the auricle is ordinari ly able to empty itsclr, and only becomes engorged 
during actiYC physical exertion or great excitement. 

Physical Signs -Inspection. As the left ,·entricle does not r<'ccivc ita 
normal quantity of blood, the cardiac impulse is feeble. Sometimes it h!l.8 
a "isihlc undulating movement. 

Palpation.-=-Ou palpation, although the apex-beat is less forcible than 
normal, a. distinct purring fltrW will be communicated to the hand; this 
thrill is a constant attendant of mitra.1 stenosis. While mitral stcnosis is 
always accompanied by a. purring thrill, it should be remembered thata 
purring thrill docs not always indicate mitral sLenosis. It is most distinct 
at the apex-beat, although it mn.y be diffused o,·er the whole prccordial 
space. It either continues through the entire diastole, or is only present 
just before the systole. It is sometimes called a "presyslolic" thrill. It 
ceases a~ the apex-beat. 

Percussi·vn.-Tbe increased size of the left auricle may cause an incren..;e 
in tho area o.t' cardiac duluess, upward and to the Jert, at the inner part o! 
the second left intercostu.l space. 'fhis increased area of dulness will only 
be recognized Clll carefu l percussion during expiration. 

Auscultation. -l\Iitral stenosis is charactcrizecl by a loud "churning," 
'

1 grinding," or ''blubbering" presystolic murmur; this murmur is of 
longer duration than any other cardiac murmur, on account of the time rt .. 
quired for the blvod to pas!'i through the narrowed and obstructed orifice. It 
ends with the commencement o[ the first souncl and the apex-beat, being 
synchronous with the purring lllrill. The murmur is heard with its maxi· 
mum intensity a little above the apex-beat. It is louder when the patient 
is erect than when in a recumbent posture. When there is great debility 
or just before death, tho murmnr becomes indistinct. A presystolic mur· 
mur is neYc>r present unless there is narrowing of the auriculo-vcntricular t 
orifice, and then it is seldom, if ever, absent. A prolonged murmur and a 
sharp first sound indicate a "funnel-shaped" stenosis. The pulmonic 
second souncl is intensified. When mitral reflux and mitral obstruction co
exist, the two murmurs rnn into ea.ch other, constituting a single murmur. 
A mitral obstructive murmur is never soft or musical; it is usually scpa
rnted from the first s11t111d by a short interval. In about onc-th!rd of all 
cases, the second som1d is reduplicated. Pulmonary congestion sufficiently 



acconnls !or the reduplication. 1 Some regard lhe length of the pause 
between the murmur and the first sound as a measure of lhe stcnosis : Lhe 
shorter the pause the greater the stenosis. 

Differential Diagnosis.-The diagnosis of milral slcnosis is not diffic ult: 
it depends upon the existence of two physical signs, tho "purring thriJI" 
and a loud, long, blubbering prosystolio murmur. It may be mistaken for 
pericardialfriction, for a prolon,!!:alcd .>1ystolic murmur replacing the first 
souucl at the apex, and for a JJre-diastolic basic murmur transmitted to tho 
apex. 

'l'o diagnostie:tte between local perirarditis and mitral slenosis the same 
methods arc employed and the same rules arc to be obsened as in the diag
nosis between aortic murmurs and local perienrdilis (q. i•.). 

A prolongecl systolic apical murmur reaching to the $eCond sound is cli&
tingui1'hcd from a preGystolic murmur by its soft and blowing character, 
and it~ synchronism with the systolic impu lse and carotid pulsation. 

AprNlias/olic murmur is distinguished from a mitral stenotic murmur 
by its progressircly diminishing intensity. from the base lo the apex, by its 
not being :iccomp::mied by hypertrophy of the left venlricJe, and by a jerk~ 
ing. irregular pulse. 

J\UTRAT.. REGURGl'l'A'l'ION. 

Regurgitation at the mitral orifice is due to a condition of the mitral 
mires which allows the blood to flow back from tho Jo[t ventricle into the 
leftauricJe. 

Morbid Anatomy.-Tbe mo~t common lesions are thickening, indnration 
and shortening of the mitral vah-es. In rare instances, regurgitation may 
occur inclcpcndently of rnJvular discaio:c, from displacement of one or more 
of the scgmcnfs of the valve, the rcsullof chan rs in the papillary muscles, 
chordre tcndincre, or the rnntricular walls. It may also occur in extensive 
nnremia or from relaxation o( the papillary muscles and dilatation of tho 
left ventricle without a corresponding elongation of the papillary muscles, 
a.nd from rupture of the chordre tendincre. In most instances, howernr, 
the valves are shortened, thickened, and indurated. In some cases, lime 
salts and large masses of chalky matter are found embedded in tho in
durated valves. In such cases the surface and edges of the valves arc so 
rough and jagged that more or less ohRtruction accompanies tbc rcgurgi
fation. All these changes, except calcification, may also occur in the chordre 
tcndinere and coJumnre carnero. 'rhe valves may also become adherent to 
he walls of the ventricles, or, as a result of the shrinking and shortening 
f the chordre tendinere, the rnlrn-Haps wiH not pass hack to the plane of 
he orifice. Again, the chorclre tenclinere may be ruptured so that the 

:rah-cs are pressed Uack into the auricle during the cardiac systole. If the 
horclre tendincro which arc inserted nearest the centre of the valve become 

1 Geigel ai<crlbeeltto .. non-coincidence in thecloirnrcor the v11lvc~.'' Guttman reg-11rd11it!l!loriginat• 
gat the etenot!c orifleelt11elr. Bal!onr thh1ki that thrill nud redup1iCl1tio11or the eccond 11onnd are suf· 
clenttomakc adiag11011iii11theabscnceormurmur. 
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lengthened, that part of lhe flap will be bent Upon il..-C'lf, haYing ('\·i<fontJy 
yielded to the blood prcsimrc, aml this allow!:! of regurgitation. SomC'lillll'8 

when the vnlvcs appear perfrclly healthy they will 
l•c round by the application of the "water te.\t 11 

to he insufficient. 
The first effect of milml rcgnrgilaliou jg dilnta. 

lion of the left auricle, due lo the pressure of tho 
B two blood currents during itg dias.lolc, one from 

the lungl', and the other from the Jc(t Hmlricle . 
. 'rho dilntalion leads to thickening and hypertrophy 

of tho left auricular wu\ls; as a result, the puJ. 
monary circulation is impeded. The pulmonary 
vessel!:! enlarge and nrny undergo degeneration, a,s 11 

result of the continued rcgurgitunt pressure. Pu:--siro 
hypcm•mia. of the lungs, with brow11 or pigmt'11t 
indunttion, is an early pathological scr1ntl of mitml 
regurgitation. The consb.rnt interference with the 
return circulation from the lungs, more or less 

View of w~d1~;~\~~~~~.in Milral ~::l~~·t~~lt; ~~;;J~tl\~;;~~::~C~~l.lTC~S O~h~Jo:i~Sl~~l::~~l!U::~~ 
""'";""':".".'::"'". " """ gradual one, the right ventricle becomes suflicicnt· 

ly hypertrophied to overcome it, couscqucnlly tho 
IM• "'"'"' ' '"t'iflit<d<- hypertrophied right ventricle compensates !or tho 

mil ral regurgitation. 
So long ns the hypertrophiell right ventricle is able to fully CJvcrcome 

the abnormal pressure of the blood in the lnngs from the rnitral rcgurA"i· 
tation, the pa.tient is comfortable. Sooner or ]ater, however, U10 compl'O· 
satory hypertrophy o( the right ventricle CC'ases, and a secondary cli\ata· 
tion occurs which admits o( no compensation. This final dilatation of 
the right ventricle is favored by the myocardial degeneration which occurs 
as a result of defective nulritio11 of the heart we\\ ls; when this condition is 
rcaclied, the veins throughout the body arc placed in a similar condition to 
tbose in the lungs. This general venous congei::tion is indicated by pai:;:-:i\'C 
hypermmia o! the abdominal viscera and \Jy cyanosis of tho surfacP during 
active physical exercise. rrllC liver is the organ fir.;;:t affected on acronnt 
of its great vascularity, and from the fact that the hepatic rnins clo not col· 
lapse readily and possess no valn~s. rl'lrns. the liver becomes cnlnrgcd and 
has a stony hnrdncss; as a result of the obstruction to the emptying of the 
hepatic vein the portn.l vein is obstructed, and this leads to pnssive ll)'JlCr· 
;emia of the intestines nncl stomach, and enfargcrncnt of the spleen. 1'ho 
impediment to the return of venous blood to the heart causes cerebral con· 
gestion, renal congestion, and, in fact, general systemic venous congc~tion. 
fn addition to these changes, the dilated and hypertrophied left auricle 
throws an abnormal quantity o! blood with abnormal force into the left 
'cntricle during the diastole, which leads to dilatation of its cavity, and 
necessitates n. compensatory hypertrophy o! the left ventricular walls; this 
hyperlrophy increases the force o! the reflux current, so that during ex· 
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cit.ement and active pbysical exertion, pulmonary congestion and ceclcma 
are liable to occur. 

Etiology.-l\litral regurgitation may occur at any age; it is especial Iv 
liable in the young to follow rheumatic endocarditis, which causes exten"'
sivc vidvular retractions and thickenings. It is not infrequently second
ary to changes at the aortic orifice produced either by an extension of endo
carditis frOm the aortic to the milra] \'ah-es and their appendages, or by 
the secondnry miti:at valvulitis excited by the regurgitant blood current 
from the uorta. )f1tral insufficiency mn.y also be the result ofthat enlarge
ment of the left auriculo.,cniricular orifice which accompanies excessirn 
dilatation oI the left ventricle. Diseases of the columnre carneoo and chor
dro tendincro, when their structures are so weakened as lo allow the flaps of 
the valves lo pass back of tho plane of the orifice, wi1l ~]so cause mitml 
lmmfficiency. Ulcerative endocarditis may also cause it, either by perfora
tion and rupture of the valves or by rupture of the chorclre tendinere. 

Symptoms.-During the cnrly stage, when the hypertrophy of the rigllt 
rentriclo compensates for the regurgitation, there iire no rational symp
toms which would 1ead one lo suspect its existence; but when the right 
ventricle is unable to overcome the obstruction to the pulmonary circu. 
lation caused by the regurgitant b1ood current, there will be more or less 
dyspnooa accompanied Uy a short, hacking cough wilh an abundant expec
toration o! frothy serum. Sometimes the watery expectoration is blood
stained. Actirn physical exertion increases the dyspnrea and causes cardiac 
palpitation. 

In advanced cases, t11e extremities, face, and lips become blue, the result 
of the interference with the capi11ary return circulation. The liver becomes 
enlarged and hardf'ned, a condition easily recognized by imlpation and per
cussion. The patient will complain of a sense of weight and fulness in the 
right hypochonclriurn. and there will be anorexia, rntusca, and a sense of 
oppression in the epigastrinm, and sometimes the hepatic circulation be
comes so obstructed that the biliary secretion is interfered with and a jaun
diced hue oI tho surfa<'e will be added to the cyanotic discoloration, which 
will girn to the skin a greenish tint. Headache, dizziness, vertigo, stupor, 
somnolencr, ancl sometimes a peculiar form of delirium o[ short <lnration, 
result from the passive cerebral hypermmia induced by obstruction in the 
superior vena cava. Following the hepatic derangement, arc frequent 
attacks of gastric nnd intestinal catarrh, and evidences of embarrassed rcna.l 
circulation. Tbo ·urine is diminished in quantity, high colored, and 1oaclcd 
with lithates. Sometimes albumen and blood casts arc found in it. Fre
quently the blood-stained expectoration is accompanied by free lucmoptysis; 
a cough and watery expectoration with occasional dark b1ood stains arc 
usually present as advanced symptoms of mitral regurgitation. Another 
late symptom of mitral regurgitation is dropsy; it first appears in the lower 
extremities, and gradually extends over the whole body. With the general 
anasarca there is more or less dyspnrea. Late in the disease, pu1monary 
hemorrhagic infarctions may occur. 

lhe p~te of mitral regurgitation is, at first, regular in force and rhythm; 
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later it becomes diminished in volume, irregular in rhythm, and diminished 
in force; it is never jerking in c1rn.racler. When the heart's action is 

excited, it becomes feeble and com-

lousness. Tbe sphygrnograpbic 

[ I 
prcssible "nd l1as a certain tremu-

J 

tracing shows great depth and 
amplitude of tbe <li"stolic notch. 

Physical Signs. - Inspection. 
The area of the visible cardiac 

-----------' impulse is increased, a.nd not in. 
Fm. 100. frequently there is a. slight pul::;a.-

s~~~g~ftr~~!!~~ ~.~ai~~~fit!~~r~} ~~gidiff~~6i;i~~~~,~- ~~~~ t~~r~~:;~t~~:1s. lin T1;::;~~~ 
gastric pulsation is due to right ventricular hypertrophy, which is a con
dition always found with extensive rnitral regurgitation. rrhe jugulaneiue 
appC'ar swollen, especially when the patient is lying down. 

P<tlpation.-The apex-beat is displaced to the left and is felt lower than 
norma1. When the dilatation exceeds the b.Y])ertrophy, the apex-beat is 
carried outward and often slightly upward. 'fhc impulse is diffused and 
more or less forcible, according as right or left vcnl,ricul:.u· hypertrophy 
predominates. Palpation sometimes l'Cveals a systolic Lhril l, which is con
fined to the region of the second left in tcrcostal space near the sternum. 
Th is systolic fremissement is not noticeable when the base of the heart lies 
close to the chest-wall because of retraction of the margin of the left lung. 
A purring tremor, systolic in rhythm, felt most intensely at the apex, and 
becoming feebler the farther the hand is removed from that part, either to 
the right or upward, is invariably due to mitral regurgitation. 1 

Percussion.-Pcrcussion reveals an increase in the area of cardiac dul· 
ness, especially laterally ; it extends both to the left and right of the normal 
line, as well as downward. The area of the snper6cinJ as well as of the 
deep-seated dulncss will be increased l ;~terally and downward. 

Auscultation.-Mitral insufficiency ;s attended by a systolic murmur 
which either completely or partially replaces Lhe first sound of the henrt. 
'rhe quali ty of the mnrmtu is variable, and not in itself distinctive. rt hi 
usually soft and blowing; sometimes, toward ils end, the murmur will 
assume a distinctly musical character. The first sonnd of lhe heart may 
be heard distinctly in the early stages, bnt later the murmur nearly always 
takes the place of the heart sound. Ilence many Englisl1 writers rightly 
call this murmur "post-systolic" rather than "systolic" in its nascent 
stages. It is heard with its maximum intensity at the apex-beat. Its area 
of diffusion is to the loft, on a line corresponding to the apex-beat. It is 

1 

audible at, or near, the inferior angle of the left scapula. It can he beard 
between the lower border of the fifth and the upper border of the cigbth 

pa~i~n~a;,~~n::rr;:~ ~:1! ~:i~~a~~;~:ra~~n~~r~~:~ i~Y:~~\~~ i;:s;c~~I; 8!~::1 i~ d:';!~~n~~.:!~d 
ariscsfromnon-coiucidcnceofcontractionofthc''cntriclcs. 

J Unyden ~tatcB that ''ii iii exceptional to have a purring thrill with simple mitrnl reflux..·• l h~Yc new 
foo.ud it, except in tboseca~eawhcrc leftvcntriculardilatationgrcallyexceeded tbebyp&f.OIJbY 



vertebra, at the left of the spine, with nearly the same intensity as at the apex. 
1.'he second sound of the heart, over the pulmonary vah·cs, is ncccntuatcd. 
while <Lt the junction of the third rib with Lhe sternum on tho left side, 
both heart sounds are feeble. Skoda first drew attention to exaggeration 
of the second pulmonary arterial sound as a" positive and unerring" indi
cation of mitral regurgitation. It is noL always present. Whatever 
may be its character, Lhe m1umur is generally loudest at its commence
ment. 

A loud systolic murmur at the apex, and not heard at tho back, is not 
indicative of mitral reflux. If stenosis and regurgitation occnr'fo the same 
individual, they give rise to a combined prcsystolic and systolic murmur, 
which begins shortly afler the second sound of the heart, and continues 
until the second sound commences. The two sonnds1 although mingling 
to form one murmur, can, in the majority of cases, be readily distinguished 
from each other, for the point of maxim nm intensity and the very limited 
area of diffusion of a presystolic murmur rea.dily distinguish it from a mi
tral systolic, which is audible in the left scapular region. It is important 
t? ~ccognizc the existence of both these murmurs in estimating the progno
sis many case. 

Differential Diagnosis.-It 1s usually not difficult to recognize mitral re
gurgitation. The seat and rhythm of the murmur and its area of diffusion 
are sufficient to distinguish it from other cardiac murmms. The character 
of lhe pulse, the symptoms referable to the right heart, and the pulmonary 
complications will also assist in its diaguosis. It may, howe\'er, be mis
taken for aortic obstruction, since each gives rise to a systolic murmur, for 
tricuspid regurgitation, and for rougliening of the ventricidar sm:face of 
lite rnitral valve, or of the ventricular wall near tlie ao1'tic orifice. The di
agnosis betwecu mitral regurgitation and aortic steuosis has already been 
considered. 

Mitral nnd tricuspid insi~fficiency both produce a systolic murmur; a 
mitral regurgitant mnrmur has its maximum intensity at lhc apex, and is 
conveyed toward the left axillary and scapular regions, while the maximum 
intensity of a tricuspid rcgnrgita.nL murmnr is to the left o[ Lim base of the 
xiphoicl cartilage, and it is transmitted upward and to the right,-the area 
o[ transmission establishes the diagnosis. Pulmonary symptoms arc prom
inent in mitral reflux and absent in tricuspid regurgitation. 'fhc pulmo
nary second sound is markedly enfeebled iu tricuspid regurgitation, and 
markedly ·intensified in mitral regurgitation. 

Rougltening of tlte ventricular wall gives rise to a murmur wliich bas iLs 
maximum intensity at the base of 010 heart, and is transmitted along lhc 
aortic arch and into the \'CSscls which spring from it in the thorax. 'J1 he 
1'ibration oC an irregular cltorda tendinea stretched across the aorlic orifice, 
its extremities being inserted into opposite walls of the ventricle, may pro~ 
duce a systolic musical murmur, bnt the line of its transmission will cor
respond to that of an aorticobstrnction. A systolic mitral murmur, due to a 
sudden rupture of one or a number of the valve-flaps, of the papillary mus
cles, or tendons, is a loud, blowing murmur, usually appearing sudd~nly, 
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which is immediately accompanied by all Lhe urgenL symptoms of acute 
pulmonary congestion. 

TRICUSPID STENOSIS. 

This lesion is so rare that there are no rules for its diagnosis. Its morbid 
appearances aud etiology are similar to those of pulmonic steuosis. Its 
symptoms would Le those due to obstruction to the en lire systemic venous 
circulation. The right auricle would be dilated, and there would be Yis· 
ceral enlargements in the abdomen, cyanosis of the face and extremities, 
scanty and albuminous urine, hemorrLoidal tumors, headache, dizziness 
and vertigo (due to passive cerebral hypcrmmia), and general anasarca. The 
few cases recorded are associated wiLh mitral stcnosis, with one exception, a. 
case oI Berti n's. 1 In a case exhibited Uy Quain, the tricuspid flaps, tbick 
and opaque, were united for one-third of then· extent. In the other ca._~s, 
the Haps of the valve formed a diaphragm whose central opening admitted 
only the point of one finger. In ev01·y recorded case of tricuspid stenosis 
the heart was enlarged. 'rricuspicl steuosis (as also pulmonic steuosis) may 
be the result of the pressure of a tumor. In all well-aulheuticatcd cases, 
the chief symptoms seem to have been extreme lividity, palpitation, and 
dyspnrea. 

Physical Signs.-Inspection reveals genera.I cyanosis. Tho jugulars arc 
turgescent and exhibit prcsystolic 1mlsation. This pulsation is sometimes 
the only inconvenience the patient suffers. 

Palpation may discover a venous thrill at the base of the neck. 
Percussion may show the right auricle to be greatly enlarged, and car. 

dfac dulness will be increased laterally and toward the right. 
Ausrnltation.-Tricuspid stenosis should be attended by a. presystolic 

murmur whose maximum intensity would be at the lower portion of tho 
sternum jt1st above the xiphoid cartilage. ri'his murmur may be propa· 
gated faintly toward the base, but nernr toward the apex of the heart. It 
is sometimes accompanied by fremitns. Hayden offers the folJowing 
"diagnostic point: "-the murmur of mifral stenosis (wilhout whieli 
tricuspid stenosis never occurs) .is Jimited Lo Lhe apex region; a murmur of 
tho same rl1,ytJm1, is produced at the sternum b_y tricuspid stcnosis, "and 
between tliese two localities tlwre is a pofrit wltere no 1rwrmur C(tn belieard.)J 

It is unnecessary to consider its d·(ffe1'ential diagnosis. The lcsioa 
would be diagnostica.ted (if at all) by exclusion, and prognosis and treat· 
ment would depend upon the g ravity of the accompanying condition. As 
tricuspid stenosis never occurs unless there is extensive mitral obstruction, 
the latter condition is al ways the predominant one. 

TRICUSPID REG URGYrATION. 

This lesion is usually secondary, yet it may be primary. Mitra] disease 
is, in nearly every instance, the antecedent condition. 

Morbid Ana.tomy.-Thc lesions arc similar to those occurring in mitral 

'TraitC.dcs:Mal.duCceur, Obs.17. 
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msufficieucy. The valves arc thickened, shrunken and opaque; tho papil
lary muscles are shortened and thickened, and the chonlm tcndincm under. 
go like changes and are sometimes adherent. The valves, or the columns 
or cords, may rupture; in either case acute and cxtcnsiw insuflicicncy re
~ult!'. Acute cndocarclitis of the right heart is rare in adults, but when it 
occurs the tricuspid valves arc its principal am} primary scat, on account 
of their anatomical structure and the tension to which they arc subject in 
mitral disease. ThC'y are rarely the scat of rheumatic or calcareous de
geueration. Ulcerati,•e cndocarditis in the right he:ul is seldom met witb. 1 

Any infection from emboli from the tricuspid flaps will produce their 
&·condary effects in the lungs. The first effect of tricuspid regurgitation 
is dilatation of the right auricle; following tbis, there will be hypertrophy 
or its walls. The auricular hypertrophy soon ceases to compensate, and 
then venous engorgement occurs. 

A'f!.. soon as the valves in the subclaviau and juguli.tr veins arc no longer 
able to resist the regurgitant current, jugular pulsation follows. But, be
fore this occur:-;, tbe trihntaries of Lhc inferior c:.wa and the organs to which 
they are distributed will become greatly engorged, for they Jrnvc no valves 
to resist the regurgitant current. 'rho inferior cam, ancl the hepatic veins 
sometimes become enormously distended under these circumstances, the 
liler ,:;bowing the peculiar appear<lncc on section that has gained for it the 
name of nutmeg liver. Following the hepatic changes, the skin as
sumes a dingy yellow hue. \\'hen this is combiued with c_yanosis it has a 
pceulial' greenish tint, only met with in heart disease. The spleen enlarges 
and hardens; the mucous membrane of the stomach is congested and 
ecchymotie, and orten presents numerous hemorrhagic erosions. Intestinal 
catarrh is subsequently developed, and the general venous congesti-on with
in the ahdominal cavity is exhibited by hemorrhoids and ascites. 'fhe 
kidneys become congested and stony, and thrombi may form in the femoral 
vein and induce subsequent pulmonary infarntions. 

'l11rn stasis in the veins below the diaphragm is accompanied by transu
dation of serum, first in the ankle:":, and thence the dropsy progresses np
w~rd until the patient may finally reach a condition of gencrai anasarca. 
'l111e resulting obstruction to the general systemic circulation may cause 
hypertrophy of the left ventricle, and then we ha.Ye the rare occurrence of 
di~ea.sc of the left heart following that of' rigl1t. Since tricuspid renux 
has mitra1 disease for its principal cause, the heart becomes greatly en. 
largcd, and a. condition of extreme cardiac dilatation and hypertrophy is 
reached. 

Etiology.-The most frequent cause of tricuspicl regurgitation is mitral 
stelfosis and regurgitation. Tricuspid reflux from primary endocarditis is 
ver.11 rare. Any condition of the lungs which will produce hypertrophy 
and dilatation of tl1c right rnntricle will lead to it; it is met with in 
extreme pulmonary emphysema and in cirrhosis or the lung with c:den
~ive chronic bronchitis. Balfour regards chronic bronchitis as its most 

pr~~:~~~~\1~~e~~~l~1~;~~~~;::8~ c~c:~:!~~~ n~~~e~~8l~~ 111~!c;:~:i~~ ;:~:e,~0~~A; 1~o~~~~~~~:'.id 11errornted, 
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frequent cause after mitrn1 stenosis. Any valvular disease in the lert llfnrt 
of long duration may lead to it. In all these causes the rationale i" the 
same: the abnormal amount of blood in the right ventricle JJrc~:-;cs wilh 
undue force against a valve which physiologists rog:ml as normally sliglttly 
immJ!ident, aud the st rcss upon the val vc flaps nncl tho val rnltu· atlach
mcnls is such that cndocardial inflammation is excited ut the part sul.Jjl'ct 
to the greatest strain, and valvular insufficiency results. 

Symptoms.-As tricuspid reflux is usually secondary to some other form 
of valvular disease, or to some chronic pulmonary affection, the s_pnp
toms clnring its early stages arc vague ancl masked by those of tho 
primary disease. But dircclly the venous return is markedly imp('ded, 
a train of symptoms is developed which has its o rigi n in t he Yisccral ill'
rangcrncnts. In addit ion to th('sc symptoms, there may be, in exlrnsivc tri
cnspid reflux, cardiac palpitation, cardiac clyspncca, nnd marked irrcgulurity 
in the force and rhythm of the heart. Tl.ie liver is enlarged, the skin h<'comcs 
dingy. nnd there is obstinate constipation and hemorrhoids. The liwr is 
rendered 1iablc in such cases to intcr::.tifr1l h<'patitis. 'rhc spleen is ('ll

larµ-ed . Venous stasis in the stomach is evinced hyclyspepsia, nausea, rnm
itiug. and hromalcmcsis. 'I1he secret.ion oi the kidneys is scanty, dark 
colored, of high specific grM~ity, often containing albumen and cast.~. 
Pai::si,•e cerebral hypcrremia. is marked \Jy h eadache, dizziness, vertigo, and 
muscro volitantes; there is a })ecnliar m<'nlal disturbance which is not 
met with in any other Corm of heart discaS('. Placing the patient in 
n. horizontal position, after the disease has existed for some lim<', cauf;t•s 
the face to become turgid ancl hlnc, and if the position be retained, stupor 
and coma may supenenc. Jugular antl epignstric pulsation arc its cluu·· 
ncterislic physical signs. A very late symptom is dropsy, which begins at 
the ankles, extending upward until there is general a.nasarca. It is :1 no
ticcitblo point, tha.t in tho dropsy from tricuspid reflux the genital 01·gans 
suffer slightly, if at all. 

Physical Signs. -Inspection. In extensive tricnspicl disease, the arNI. of 
cardiac impulse is increased more than in any other valn1lar lesion. This 
area sometimes extends from the nipple to the xiplioicl cnrlilag(', and it 
may reach as high as the second right iutereost.al space. 'rhere is a yh;i
blc impulse in the jugular veins, more apparent in the right than in the 
]oft. SomC'times the veins in the face, arms, and hands are seen to p1ilmtc, 
ancl even the thyro id and mnmmary veius. 

Palpation.-'I'he apex-beat is indistinct, except in cases where t.hC'rc is 
marked hypertrophy of the 1cft ventricle. Pulsation occurs in the <']Ji· 
gastrium, which may be clue to reflux into the enlarged hepatic Yeins, or to 
the fact that the dilated and hypertrophied right ventricle so presses or-.thc 
river, Urnt the impuli'C is conveyed through the diaphragm with each car
diac pulsation. Early in the disease, t.11e impulse in the jugular i11 con
fined to the lower part of the vessel. Beyond th is point, the Yein rarely 
nndula.tes. Latc:r, a systolic pulsation is felt as high as the angle or tho 
jaw, and may be accompanied by distinct, though feeble, prcsystolic pul
sation. 'rho lirnl' may simply undergo systolic depression, chiefly at the 
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left lobe; or the whole liver may pulsate irom an impulse coming fr!>m an 
enormously dilated vcna cava; or the systol ic pulsation of the veins within 
the orga.n may give rise to a palpable expanso-pulsatory movement. The 
hepatic puls<ttion is synchronous with the cardiac impulse. In rare 
cases it precedes jugular pulsation. Sometimes pulsation is felt in the 
femoral veins. 1 Sphygmographic tracings of the jugular pulse show it to 
be clicrotic. 

Percussion shows an increase in the area of cardiac dulncss to tl1e right 
and u11w1ud, sometimes as far as the second intcrcostal space . 

.Auscultation.-'I1he murmur of tricuspid reflux is heard with, or takes 
the place of, the first sound of the heart; it is superficial, of low pitch, 
blowing, soft, and faint, and is heard with greatest intensity oYcr the lower 
part of the sternum, at its left border between the fourth and sixth ribs. 
It is rarely audible above Lhe third rib, or to the left of the apex-beat. This 
murmur is transmitted from the region at the base of the xiphoid cartilage, 
upward and to the right, from one to two inches. Sometimes it is heard 
over a very limited area, and then it may be overlooked . 

Differential Diagnosis.-A tricuspid regurgitant murmnr may be con
founded with an aortic obstructive, pu.lmonic obsfrucLive, and mitralregwr
gitant. A tricuspid rcgurgitant murmur is never audible above the third rib, 
is accompanied by an accentuation of the second sound over the pulmonary 
artery and by jugular and epigustric pulsa,tion, aud is hea.rd with maximum 
inteusity near the base of the ensiform cartilage. Tbcsc points are suffi
cient to differentiate it from an ao1·tic obstructive murmur. 

The differential diagnosis between it and a mitral regurgitaut murmur 
has been given. 

pm,~roNIC OBSTRUC'l'ION. 

Very little is knowu of diseases at the pulmonary orifice. Their diagnosis 
is arrived at by exclusion, and they cannot be recognized, except by their 
}lhysical signs . Endocarditis in the right heart is rare, except in intra
uterine life. Valvular diseases of the right heart are usually the sequel re 
of valvular disease in the left. Tho pulmonary artery may become athc
romatous, but, even then, disease of the pulmonary valves is rare. Balfour 
believes that constriction of the pulmonary artery may occm a.t various 
periods of intra-uterine life; as a rule, the pulmonary valves arc subject to 
no lesions except congenital malformations. 

Morbid Anatomy.-Bertin records an instance of pulmonary obstruction 
where the distorted and adherent valves formed a horizontal septum across 
the orifice, which was only one-fourth of an inch wide. A rigid tricuspid 
mlve has been found to be the cause of obstruction at the pu lmonary ori
fice, the pulmonriry valves themschcs being normal. A few autopsies ha.Ye 
revealed obstructions at the pulmonary artery caused by aneurisms, tumors 
of the pericardium or of tllC anterior mecliastinum, enlarged bronchial 
glands, or pressure of a solidified lung. The pulmonary artery may be oc-

1 Guttman think11 epiga~tric pulsation i;~ due wholly to ref\u:i.into the veins of tile liver, audnot to right 
nntrkular1mll!.lltloo. 
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cl odccl just beyond the valves by a cancerous tumor, and there are c-:rnm

ples where a phth isical process in the left lung has induced il. A murmur 

indicative or pulmonary obstruction may be produced by a cardiac throm. 

bosis. 
Tho above statements I place under the heall of morbid anatomy of the 

lesion, as they cannot be appreciated nor their pathological signiticaucl' 
realiz('d during life. Reasoning from analogy, obstmc~ion at the pulmo 

nary orifice ought t.o be followed by compensatory hypertrophy of the right 
ventricle, and accompanied by tricuspid regurgitation an<l dilatation of the 

right auricle. 1 I ll~we met with only two cases of pulmonic obstructirc 

murmurs in which autopsies were obtained. In both cases it was found. 

that the murmur had been produced by mediastinal tumors pressing n1>on 

the pulmonary artery so as to diminish its calibre. 
Etiology.-Pulmonary stenosis is rarely the result of cnclocarditis or of 

degenerative changes in the pulmonary artery. Bertin states that when nb
norma} commnnication between the two sides of tile heart has existed, the 
arterial blood may excite endocarditis in the right heart. Syphilis hns 
been advanced as a i1ossible cause of degenerations at the pulmonu.ry orifice. 

Symptoms.-The only rational symptoms that have been noted in the few 
recorded cases of pulmonic disease admit of nmni!old explanations, and no 

one is either constant or diagnostic. In some cases anremia existed; iu 
others tl1ere was cardiac palpitation, dyspnooa, cyauosis, and dropsy, Lut 
none of these belong exclusively to a pulmonic lesion, nor do they ueccssa. 

r ily depend upon it. 
Physical Signs.-Inspection, palpation, and percussion give negati"'c re

sults. Palpation may give a systolic tlirill, confined to the second left in
tercosta1 articulation. Such a fremissement results both from roughncl53 

and contraction of the pu1monic orifice. 
Auscultation.-A systolic rnu1·mur is heard with its maximum intensity 

directly over the pulmonic valves; it is very superficial ancl coneequcntly 

very distinct, and i~ limited in its diffusion. It is never heard at the :xiphoid 
cartilage, nor along the course of tile aorta. If it has an area of diffusion, 

it is toward the le!t shoulder. 'rhc murmur is loud and soft in character, 

sometimes "bellows;" it is not audible in the vessels of the neck, nor is it 
attended by arterial pulsation. When ph th isical consolidation partially OC· 

eludes the pulmonary artery, a loud but soft systolic murmur is heard, 
which is sometimes high-pitcl1ecl and musical, and which is often entirely 

suspended during a. fulJ inspiration. In some few instances, there is a bruit 
de diable in the jugular veins. 

Differential Diagnosis.-It is possible to confound a pulmonic obstructive 
murmur with a mitral regurgitation which is propagated upward into the 

left auricular appendix. But the area of a mitra1 regurgitant is also back-

• Dr. Ormerod recorde three cases in which pulmonary obstruction was dillgno~tlcated riuring Jife, aocl 

~;~~ !!~ ~t~~~::~~ :~~~~~b~,:~~~;~:!e~f 1t!et~~";:~8t~~:::;;~ 1:1~7b~:~c
1:a~: ~1~e~r ::~~~: 

ucept tbe pulmonlc. The pulmonic orifice would barely admit a goose quill. Warburton Begble m~n-
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ward, nnd by this it could be clistinguisbcd from a pulmonic obstruction. 
Beside, ·in mitrnl disease the pulse is Yel'y different from the pulse of pul
monary slenosis. 

Aortic stenosis can hnrdly be mistaken for pulmonary obstruction, for tho 
nrteria.l pulsation, the peculiar pulse, ancl the lrnnsmissiou o.f the murmur 
mto the arteries of the neck will suffice to discriminate between them. An 
aneurisnrnt the sinus of ~alsall'a may produce a murmur in the pulmonary 
arlery by the pressure which is exerted upon that vessel. It w0uld be im· 
possible to distinguish this murmur from that or a pulmonic slenosis. 

rnie diagnosis of pulmonary obstruction is usualJy reached only Uy ex
clusion. 

PULMONIO REOURGITA~'ION. 

Many doubt the occmTence of this form of valvular lesion. There are 
only n. few welJ authenticated cases, 1 ancl in them the lesion bas been the 
result of injury or congenital defect. The statement' that the pulmonary 
valves exhibit a. cribriform condition ncar1y as often 11s the aortic, is not 
sustained by post-mo1·tem examinations. In one of the cases to which I 
have referred as an example of pulmonary stcnosis, the valves were also in
sufficient. In Dr. Bcgbie's case, where there were four flaps to the valves 
(producing obstruction), marked insufficiency coexisted. The morbid an

atomy, etiology, and rational syny1toms do not require a separate considera
tion. 'l1he anatomical conditions arc the same as those found in similar 
conditions of the aortic valves; and the etiology and rational symptoms 
are those of pulmonic stcuosis. 

Physical Signs.-Theoretically pulmonic regurgitation should be accompa
nied by a diastolic murmur having its maximum intensity over the pulmonic 
valves; and its area of diffusion shouhl be clown ward ancl toward the xiphoid 
cartilage. It should be sort and blowing in character. This murmur is 
rarely heard alone; it is nsually associated with obstruction at the same 
orifice, or with some murmur whose origin is on the left side of the 
heart. Niemeyer states that dyspnrna, hemorrhagic infarction, ancl con
sumption of the lungs have followed insufficiency at the pulmonaryo"ifice. 
No other authority mentions such symptoms, while tho assignment of val
vular disease as a cause ofphthisis is absurd. \\'ith a pulmonic regurgitant 
murmur there shou1cl be, on palpation and percussion, physical evidences of 
hypertrophy and dilatation of the right heart, the rationale of who~e pro
duction shoulcl be identical with that which was considered in aortic re
gurgitation. I have never heard :t regurgitant pnlmonic murmur. 

Differential Diagnosis.-The murmur of pulmonary regurgitation may be 
mista.ken for that of aortic regurgitation. The points in connection with 
their differentiation 11a.ve already bC'cn given. The prognosis and treat
ment are the same as those of the former lesion. 

PROGNOSIS IN VALVULAR DISEASE OF TIIE HEART. 

The duration of life in valvular dist3aso of the heart mries greatly. 

'Path.Traill:!., vol xvi.. p.71 - --;-Uis. or Heart. Bclliugham. 
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To establish a. basis of comparison, I shall giYc a r/.'mm1J of eight.r-onc 
cases, in all of which the diagnosis of valvular disease was confirmed h,· a 

post-mortem examination. 1 In fourteen cases of different va.ln1h1r di..:C'a.;1·~, 
each of which was complicated by cardiac hypertrophy an<l dilatation, fifty 

per cent. of deaths were dircclly due to the valvular lesion. fn one of 
these, where lhcre was slcnosis at bolb the mitra.I an<l tricuspid orili<.'t·i:, 
<lea.th was sudden. In fifteen C:1.!3es in which there w;1s only Cll.rdiac hJpCr
trophy, eleven deaths occurred from the lwarl-lcsion, five of which were 
sudden and directly due lo the valvular lesion In six cases in which dilata
tion alone existed, four dcn.ths directly rcsulte<l from the hcart-lei>ion, and two 

of these were sudden. In not one of fifteen C<t"lC:-i of aortic disease did death 
occur direclly from the heart- lesion. Oi t1 1esc fifteen case::, sudden death 
occurred in only two. fn twelve cases of calcificcl milral va.h·e, 1w death oc
curred directly from the heart-lesion ; there were but Lwo suddrn deaths, 
both from ccrelJral apoplexy. T he aortic and mitral rnl\'cs were dif.:cn.:-:cd in 
fourteen cases; two draths were due to the hcart-lc~ion, and thrre were but 
three sudden deaths (ura-mia. apoplexy, and croupous laryngitis). Tlwaortic 
and pulmonary ralves were i1wo!Y(>(i in threccn.sc:-;, all o[ which <lied ~mhlcnl_r, 
and none direclly from the heart-\e.:;ion. In two inst:incc.i>, the aortic, mi
tral and tricuspid were involved, in neither of which suc.l<len death occunccl. 

Thus, of eighty-one cases, twenty-four deaths only were directly due to the 
heart-lesion, and o( these only eight wel'e sudden. 

From the aborn cases it seems erident that the prognosis is not bad in 

valvular disease, except when hypertrophy and dilata!ion coexist. and th<'n 
many complications are lialile to occur. In 1870. [ h:tll '' patient sixly 
years old with extensive aortic reflux, who had had three attacks of pneu
monia during the eight years he was nuder my observation. There was only 
slight cardiac dilatation in this case. 1 

In aortic stenosis, life ma.y be prolonged many years. So long a~ tha 
left venlricnlar hypertrophy compensates !or Lhe slenosis, t he progno~is is 
good ; but when it fails, and diln.tation begins, cerebral anremi:i soon r~ 
suits. lf violent or prolongeJ. efforts arc followed by irregular hc:irt

action, sudden death may occur. II_ypcrtrophy and dilatation, ri.yneope, 
cerebral anremia, vertigo, muscular debility, a Ycry pale face. and an irrcg· 
ular pulse render the prognosis unfovomblc. Should ,·egetations be 
suspected, there is clanger of cerebral embolism . Complicating (sccon<lur.\-) 
miiral disease renders the prognosis unfavorable. Death re:-mlts from 
complicat ions, degenerations oi the heart, and pul monary ('['clemn. 

Aortic regurgitation is a graver form of d isease Lhan aortic stenosig. Its 
duration is indefinite, as it may give rise to no symptoms until it is for ad
vanced. Twenty-one days and five years nrc the extreme limits recorded. 
In 110 other t'alvular disease 1·s sudden death so liable to occur. Refer
ence to the aborn cases shqws that mitral stenosiR ranks nearly cqutt.l to it 
in this respect. rrhc shorter and more gushing the murmur, the more CX· 

1 Med. Rt'C .• N. Y.,AJlr. l,lSiO,p.66,etc. 
~ Dr. Wal~hl! ~late~ tluu the order of rcl:tti\'e !!'rnvity of \'llhn1'ir lt-•ion ls: J'ricu~pid reHui, Miual 

reH11.1: and swno~li!, Aortic retlnx, Pulmonary stenosiB and 1\ortic ~tcDOt<i!. 
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tensive the regurgitalion, the ejJ'ects of which must a1wn.ys be carefully esti
mated before a prognosis can be given. Aortic regurgitation is, however, 
more serious in lhc young than in aUults, because in children the changes 
arc lcs.s atrophic and more inflammatory. In middle 1ife and in those 
who arc subjected to great physical or mental strain, the prognosis is un
farnrablc; i[ the vessels in tbcsc palic11ts show cvi<lcucc~ of degeneration, 
apoplexy and cerebral thrombosis are liabl e to occur. In tl1e very old, I 
ha\'e known extreme aortic regurgihl.tion to exist a. long time ttncl cause 
little inconvenience. Cyanosis nod dropsy and signs of heart !ailurc, dila
tation, or degeneration of the walls oi the heart, render the prognosis un
favorable; if mitral regurgitation is clcvelopccl, visceral derangements 
occur and hasten the fatal issue. Sudden valvular incompetence is far 
more dangerous than th:tt which has developed slowly. The prognosis is 
determined more by lhc condition or the heart walls and the genera.l nutri
tion of the patient than by any other clrmenls. Wh en aortic regurgitation 
is complicated by aortic stenosis and mitral regurgitation with marked 
derangement of t he general circulation. the prognosis is bad. Death may 
rci;ulL from embolism, apoplexy, dropsy, pulrnon:try cedema, sudd en cardiac 
insufticicncy, or from visceral complications. When the mclial impulse is 
felt:~ little after the apex-beat, it is always important to <lctermine whether 
the heart"s action remains regular under mentnl excitement or violent 
phssical exertion ; if it does, the prognosis is good. 

Mitral stenosis admits of no compensn.tion. H extensh•e, it is always a 
graYc disease. 'rho prognosis is estimated by lhe severity oi the thoracic 
symptoms; if these arc greatly increased by physical exertion, the prognosis 
is bad, !or pulmonary congestion and redcma, infarctions and diffused pul
monary apoplexy with large extrarnsntions are liable to occur. Statistics 
show lh:tt sudden death occurs nearly as often in mitral stcnosis as in aortic 
regurgil:Llion. Congeni~al mitral stcnosis is not dangerous, nor docs it occa
sion inconvenience, for it is always associated with hyperplasia of the arterial 
system. The Jater in life mitral stenosis occurs, the worse the prognosis. 

Mill'al regurgitation, when uncomplicated, gives rise to very little clis
turbancC' of the circu lntion, because it is generally most fully compensated 
for, and the changes which lend to it nrc of slow growth and their tendency 
is to remain stalionary. Patients with moderate regurgitation suller little, 
ercu on exercise. As Jong as right Yenfricular hyperlrophy compensates, 
there i~ no dyspnc.ea. As regards the duration of life, the prognosis in 

mitml reflux is good. When, however, stenosis and regurgitation cocx i s~, 
imdclen pulmonary complications arc very liable lo occur, and the yr~gnos1s 
is bnd. When signs of right heart failure occur, lhe prognosis 1s bad. 
CEclema of the extremities, Hnid in serous cavities, cyanosis, clyspncra, nncl 
hremopt)'Sis arc indications of such failure. Death may result ~rom .gcn
<'ral nnasarea, serons effusions iuto the plenrre, pe'.iloncu~1, o.r pcr~c~rdmm, 
pulmonnrr wdema and congestion. or from sudden ciu-drnc rnsufhc1ency. 

Exlemi;i.vc obstruetion or regurgitation at thcpulmonic orifice would lead 
to serious results, Uut we have no statistics upon which to ba!Se a prog· 
uosis. 
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Tricuspid stenosis and obstruction, when associated with mitral dis
ease, are very grare lesions, but uot so bad as when resulting from chronic 
bronchitis or pnhnonary emphysema. When jngl1lar and cpigastric puJ. 
sn.tion arc marked, the changes in the viscera already referred to quickly 
ensue. Walshe says: "Tricnspid regurgitation is the worst of all valrnlar 
lesions." Patients with tricuspicl regurgitntion arc in constant clanger 
from intercnrrcut a.tLacks of acute pulmonary hypcrmmia. 'l'ricnspid di.:;. 
ease leads more rapiclJy than auy other valvular lesion to cyanosis and 
dropsy. 

TREATMENT OF VALVULAR DISEASES OF TUE HEART. 

The treatment of aortic valvnlnr disease can Uc summed up in, rest, diet 
and 1·egimen. Hest must be mental as well as ph.Ysical. 'l'he appetite, 
emotions anU passions must be under perfect control, hence a sedenlary 
couutry life is best. Straining, especially when the hands are above the 
heall, is to be avoided. The nutrition must be kept as perfect as possible 
to guard against cardiac degeuerative ]Jrocesses. Sugar, sweet vegetable~1 
and animal fat must be sparingly used. The food should consist of nitro· 
genized material taken in quantities that do not interfere with the heart 1s 
action. Jn aortic regurgitation, patients wl1ile flleeping should assume a 
horizontal position, as they tlrns lower the height of the tli::itendiug column 
of blood, and relieve both the cardiac circulation and the tendency to p11J. 
monary congestion. When defective aortic pressure reacts injuriously on 
the gastric and hepatic secretions, moderate alroholic stimulation may lie 
cautiously employed . The bowels should be daily gently moved. 'l.1hut the 
skin mny be actiYC, the body must be warmly clothe<l. Prolonged c:xposure 
to cold is to be avoided. Warm bnths, especially warm sea-baths, are beue· 
flcial. Medicine is not to be given until the hypertrophy ceases to com· 
pensate. In aortic reflux with feeble heart-power, tr. digitalis aud tr. 
ferri perchlor. are to be given in ten-drop doses, three times a day. The 
iron is especially called for when anremia is prese.nt. Digitalis is given ns 
a cardiac tonic, hence small doses only arc reqnired. As long as it in· 
creases the urinary secretion it is safe to continue it. When vertigo and 
syncope :ue prominent symptoms, quinine and stryclrnia may be given with 
the digitalis. Should the heart act with \'iolence and rapidity, or if there 
is evidence of high tnterial tension, aconite is serviceable. 

In aortic incompetence small doses of arsenic have a stimulating effect, 
when given with digitalis and iron. Iron may disturb the stomach; arse· 
nic seldom does. Quassia or calnmba should always be given with iron. 
When the hepatic or gastric ,·essels are engorged, three or four Jeecl1es 1 

over the epigastrinm or liver, followed by warm anodyne poultices, will 
often afford relief. Large quantities of fluid should never be ta.ken into 
tbe stomach a.t one time .. Symptoms of angina. pectoris with dyspnrea and 
local pain a.re signs of aortitis, which demands leeches over the sternum 
and small closes of mercury. The treatment of dyspnrea, dropsy, etc., etc., 
will be considered in the treatment of mitral disease. The pain of aortW 
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disease may he so screre as to demand an anodyne; 011iurn by tho month 
cannot be gi\'en, but the sulphate or hydrochloratc of morphia can be 
glven hypodermatically. Nitrite o[ amyl often rclieYes the angina. 
promptly.' 

'L'hc first thing in the treatment of mitral stenos is is to have the patient 
folly understand his exact condition, tlial he may follow your advice im
plicitly, for the treatment is for the most part in his own hands. As lo 
nutrition, the same mies bold as in aortic disease. There must he at least 
one gentle daily evacuation of lhe bowels. Strainiug at stool is lo be 
avoided. The use of alcohol, strong tea or coffee or tobacco is to be pro
hibited. If anremia exists, gire iron one-half hour after meals, gr. x-xx 
of Vallette's mass, two or three times daily for a long period. The pro
longed USC or the voice is dangerous. Small closes or quinine and strych 
nia alternating with the iron are advantageous. I! there is anorexia, the 
Ycgetable bitters nrc to be given. 'rhe triple pho::::phates of iron, quinine 
and stryclrnine, or small doses of dilute sulphuric acid will imprO\'e these 
patients when they show signs of extreme clcbilhy. In every case of mitrctl 
disease tl1erc comes a time when pulmonary hyper::emia shows failure of 
right carcliac compensation. An adjustment of t.he heart to the circnla.
t.ion is now effected by administering digitalis, which should only be given 
when heart failure is marked and is accompanied by pulmonary congestion. 
lfalf an ounce of the infusion, every two hours for twenty-four or 
forty-eight hours, is o[tcn required to overcome the cardiac failure. '11!10 
time will come when digitalis ceases lo sustain ihc heart, hence it should 
be used sparingly nod carefuily-never continuously. Wlrnu the pulse is 
rapid, feeble, and irregular, more time am1 greater force for the ejection of 
blood from the ventricle arc demanded. Digitalis meets both indications. 
The pulse becomes regular, full, and forceful. 'l,he urine becomes abun
dant and normal. Pulmonary engorgement diminishes and commencing 
dropsy slowly disappears. Ilayden advises JO drops of chloroform, 15 drops 
of tincture of digitalis, and 15 drops of tincture ford pcrchloridi, in one 
ouuce of water every three hours. When nsJstolisrn is present, or sup
prcs~ion of urine is threatened, digilalis must be given in large closes. In 
most cases of mitral stcnosis digitalis is contraindicated. The <lropsy of 
advanced mitral reflux may be promplly relieved by 1ml·vis jalap<e co. com
bined with calomel in sufficient qua11tity to produce prompt and !rec catha1·. 
Bi!!. Squills, juniper, broom, and cream of tartar net as diuretics in such 
cases. 

In mitral regurgitation :i. compoun<l of digitalis an<l nitrous ether acts 
w('IJ as a diuretir. Whenever a diuretic is givrn in he1.1rt disease, t.hc loins 
should be cupped or warm poultices applied and L11c bolfcls .!.rccly purged. 
ln copious hremoptysis in cardiac disease, ergotin in full doses hypoder· 
mically may be gh·cn. 'rho hromopt.ysis that a<:companics imlmonary npo· 
plexy of heart disC'ase may reliern the clyspno~n. ; hence Dr~. Dickenson, 
~,agge and other English authorities recommend vcncsection for relief of 
pulmonary engorgement. Precorclial pain ~ccompanying valvular disC'ase 

lllarluwcand Ftt!!;~ad11l.!<etienegaandcarbonaleoru1umouiarorlhele~@11CVereeliect11uf aorllcrcgllf· 
t&tlon,whlclitheyrcg11rtlaalea11tamenablctotre11tme11tofa.llcardiacdl!'-Cases. 
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may be relieved by the application of leeches over the prerordial spar('. 
llyoscyamus, hydrochlorate of morphia., nitrite oC amyl, chloroform, and a 
belladonna. plaster over the prccordium may be employed for the same pur. 
pose. Such pain is tho cry of a heart-muscle for higl1cr nutdtion. Bleed
ing favors dropsy by thinning the blood and by diminishing the heart.
power; it shou ld never be practised except in emergencies.' When digi
talis fails to regulate the circulatory disturbances, its use docs harm ; but 
in a!J cases of mitra.l disease where this drug has not been nsed, it is safe lo 
say that its administration will give prompt relief. :Uorphia. is the best 
anodyne and hypnotic to be used in mitn1l disease. 

Hygiene, diet, and exercise are to be tbe same in puhnonary, as in 
mitral disease, (urtber treatment is solely symptomatic. 

The treatment of tricuspicl obstruction depends on the grtwily and 
scquelm o( the accompanying mitral disease. For tricuspid steno.')is nercr 
occurs ti ll mitrnl stcnosis is exccssirn, and the latter condition 1s L110 pre. 
dominant one. '11he general tre::itment is the same as in aortic and milral 
diseases. rl1l10 patient should lead a perfectly quiet life in a warm, equa
ble climate . When this lesion occurs witb mitml disease, digilalis i:.honlrl 
11ot be omitted, for the drug promotes ventricular contraction, and lhus 
relieves the tricuspicl pressure. In tricuspicl regurgiLation with emphysema, 
this clrng should be very cautiously given, an<l its use or omission mu4 
depend upon the effects produced in each case. If cerebral symptoms are 
exaggerated it must be stopped. Tonics should be given on the sa.me prin· 
ciples as in rnitral disease and the same drngs used. A drastic purge or 
taking a few ounces of blood from the arm temporarily relic,•cs the venous 
engorgement. Dropsy and local c.edcma arc treated as in rnitral disease. 
For the rel ief of the gastric, hepatic a11cl intestinal symptoms, which arc 
often the most troublesome occurrences in tricuspid regurgitation, J hare 
found one or two purgative doses of calornel to act promptly and satisfac
torily-in fact, in all cases of heart disease in which there is evidence of 
hepaLic hyperremia, au occasional calomol purge will be followed by marked 
relief ancl improvement. 

Several new cl rugs have recently been cmployecl in t he treatment of car· 
diac diseases. Stroplmnthus a.ncl nitroglycerine arc the more importan t. 
l n many cases where a simple cardiac touic is desired, or when digital1:
canscs gastro-intcstinal disturbances, stropbanLhus wi ll be found valua!Jll'. 
It is more prompt in action than digital is, and tlrns may be used to initiate 
an action which is to be continued by digitalis. Nitroglycerine, in patients 
who arc not affC'cted unpleasantly by ils action, may be employecl to lower 
arterial tension, and thus reliern a laboring hea.rt. Conrnllaria is at times 1 

of value, but its action is not constant or permanent, and, like strophan· 
thus, it bas little diuretic autiou. Adonidine relieves many of the distress· 
ing symptoms, but appears to me to act only as a sedative. Caffeine is a 
rn1uable cardiac stimulant for temporary effects. When digitalis fails or 
cannot be used in cases of cardiac di latation, sparteiu sometimes gives 

1 Niemeyer a<ll'iscs arsenic aud an.ti!.uony in lllitra.I vah'ul.ar di&:'Ase; wbeu aud why he does uouay. 
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relief. Hs action is 'luickly obtained, as it is absorbed rapidly and climi
nalcd with equal rapiclily. 

No drug, however, has yet been introduced which supersedes digitalis as 
a. cardiac tonic in the early stages of cardiac disense. 

CARDfAO llYPEl~'.rROPIIY. 

By the term cardiac !typerlropliy is men.nt thickening of the walls of the 
heart by an increase in their muscular tissue. This muscular increase m:i.y 
be confined to one portion of the heart, or it may involve tho walls of both 
anricles and ventricles. There are three recognized forms of C<Lrdiac hyper
trophy. 

I. Siinple Hypertrophy.-In this form there is an increase in the thick
ness of the cardiac walls, the capacity of the cavities remaining normal. 
Simple hypertrophy is usually confined to the left Yentricle, and is most fre
quently met with in connection with chronic Bright's disease and chronic 
alcoholism us. 

11. Eccentnc Ilypertrophy.-In this form there is thickening of the walls 
of the heart, with increase in the capacity of its cavities. It is most com
monly met in connect.ion with, or occurs as tbe result of, some valvular 
lesion. 

Ill. Concentric Hypertrophy.-In this form there is thickening of the 
walls of the heart, with diminution iu the sizo of tho cavities. Some 
observers deny it:S occurrence, and claim that the diminution in the capa
city of the cavities is only apparent-that it is the result of violent ven
tricular contraction just prior to death. I have never seen any example 
of this form of hypertrophy. 

Morbid Anatomy.-rrhe aua.tomical changes in cardiac hypertrophy va.ry 
according to its scat, and sometimes according to the character of tho 
h)pcrtrophy. In eccentric hypertrophy thcro wiJl always be an increase 
in the size of the papillary muscles, and the septum will be thickened, 
whiuh docs not necessarily occur in connection with simple liypertrophy. 
'l'hc ventricular septum is far less liable to hypertrophy thau the rcsl of 
the Yenlricular parietcs. lt is often difficult, even after death, to deter
mine the existence of n. moderate degree of cardiac hypertrophy, while 
extensive hypertrophy is very readily recognized. 

When cardiac hypertrophy exists, the first thing noticed is a change in 
the shape of the organ, ancl this change will correspond to the seat of the 
hypertrophy. If the hypertrophy is confined to the left ventricle, either 
simple or eccentric, the heart will assume a more than usual pyriform 
shape, and will become elongated-the right ventricle seems to be a mere 
appendage to the left. On the other hand, hypertrophy of the right ven
tricle increases tbe horizontal measurement 0£ the organ and gives it u 
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more oval shape, the apex not being as pointed as in health, since the 
cxLremitics of both ventricles are on the same level. If all the c:i\ ities of 
tho heart arc increased in capacity, and their walls hypertrophied, lhl' 
whole heart will be increased in size, but the change will be most markcll 
in its horizontal direction, and the organ will assume a globular bhupc. 
Sometimes the shape of the organ is not notably changed in general 
hyperlrophJ. 

Left ventricu/a,. hypertrophy occurs oflencr than right, and hypertrophy 
of the rigid auricle much oftener than tha.t of the left. The ventricles 
arc hypertrophied oftener than the auricles. In all varieties of hypertro
phy th e cardfrw walls are stiff, so that when t be cavities arc opened and 
the blood has been rernoved from them, t hey do not colhtpsc. The sub
stance of an hypertrophied left yentricle can generally be torn with case, 
whi1e an hypertrophied right ventricle is Lough and leathery. The color 
of the muscular tissue is redder than normal ; there is an increase in the 
number of the muscular fibres, wh ich differ in no way in lhcir anatomical 
structure from those of normal heart muscle. Occasionally there is an 
increase in the size of the card iac muscular fibrcs. 1 There may be more 
or less increase of connective-tissue between the muscular bundles; urnl 
Dr. Qua.in st11tcd tha.t this may be so excessive as to be a "false hyper
trophy." Sometimes there are accumn lations of fusiform i1nolunlar.v 
fibres which have not as yet developed into the higher state of striped 
fibres. 

'rherc is no Jimit to cardiac hypertrophy. The heart may reach such a 
degree of enlargement as to weigh forty ounces more than in its norm:i.1 
state (" c01· bovinmn "'). After t he 11ypcrtrophy reaches a cerlain poini 
there is dilatation, preceding and accomp:wying which is fatty degenera
tion, which first occurs in the more recently formed muscular fibres. .An 
increase i11 the number or size of the muscular fibres of the heart walls 
causes a corresponding increase in the heart power. Tho walls of the hy· 
pcrtrophied heart vary in thickness according Lo the cause of the hyper
trophy. Tho walls of t.he left ventricle may become au inch and a half 
OT even two inches thick, while those of the right ventricle rarely reach 
an inch in thickness. 'l'he auricles arc seldom more tbau double ~heir 

normal thickness. T he columnre caruero of the right ventricle arc more 
liab le to hypertrophy than lhe wa11s. Sometimes the walls of a cavity are 
thinned at one point while they are hypertrophied at another. 'f bc heavier 
a heart becomes, the deeper docs it lie in the thoracic cavity; the dia· 
pbragm is pushed down, :tnd the heart inc1iucs more to the left of the 
thornx. 

Etiology.-In general terms card iac hyperLrophy is caused by over· 
work ; for some reason the cardiac walls a rc called upon to perform 

1 Corni l and Tbmvicr ~tatc that "it i~ not yet known whether hypertrophy is cn!ircly due lo increue 1• 
size of the muscle.fibre~. or to a uew formation or lhese fibres. 'rb<.l phenomena of development oft! 
mu8Cle-ftbrcshavcucverbccuohscrve<l,soth11ttheformcrhypothcsissccm.sthemorcprobable." 



more than their normal amoLrnt of labor, and an iacrci1sc in the number 
of their muscular fibres necessarily follows. Whenever the function 
of the hcurt is permanently or repeatedly overtaxed, or when the resist
ance which it should normally encounter is increased, hypertrophy of 
its walJs is the result. rrhe modes by which it is directly induced a.re as 
follows: · 

(1) Dilatation of tlte Cavities of the Heart.-Under certain circumstances 
dilatation of one or ali of the cavities of the heart takes place during its dia
stole, and rhey receirn more than their normal quantity of blood. A certain 
degree of force is required to discharge tho normal quantity of blood; if 
there is more than the usual amount, an abnormal degree of force is required 
to expel it. This demand for increi1sed heart power is supplied by an in
crease of muscular fibres in the heart w~1l1s,-the hnJertropby is developed 
in proportion to the increase of force required. 'fhis is the cause of those 
forms of cardiac hypertrophy which occur in connection with va1Yular 
iuimtliciency. Uudcr these circumstances the hypertrophy is always eccen
tric, and is not due so much to the valvular lesions as to the dilatation of 
the heart cavities which occurs as a result of these lesions. The order is, 
first, dilatation, then hypertrophy to compensate for the dilatation. Dila
tation is developed during cardiac diastole ; hypertrophy during cardiac 
systole. 

(21 Mecltanical Obstruction.-Of those causes which originate in tho 
heart, aortic stenosis gives rise to hy}Jertrophy of the lelt ventricle; mitra.l 
stenosis to hypertrophy of the left auricle ; pulmonic disease to hypertro
phy of the right ventricle; and tricuspicl stenosis to hypertrophy of the 
right auricle. In the list of mechanical causes arc included all those dis
eases of the arteries which diminish their elasticity. The walls of tho 
large arteries m::ty lose their elasticity from atheromatous degeneration, or 
they may be constricted or dilated, and thus offer obstrnction to the blood 
current. An ::meurismal tumor may have developed sufficiently to obstruct 
the current of IJ1ood/ or some tumor ma.y press upon and diminish the 
calibre of the aorta; under such circumstances a more than normal 
amount o! work wi1l be imposed upon the left ventricle, and simple car
diac hypertrophy will be developed ns the result. Twisting of the thorax 
and deformities of the spine, thorax, etc., may act in the same way. Again, 
obstruction to the pulmonary circulation will give rise to hypertrophy of 
the walls of the right ventricle; ia many instances dilatation will occur 
prior to the hypertrophy, but in quite a large number of cases direct 
hypertrophy of tbe right ventricular walls will occur as the result of 
obstruction to the pulmonary circulation. Such obstrnction may be clevel
oped ia connection with pulmonary emphysema, fibroid and compressed 
lung, chronic pleurisy, asthma, bydrothorax, and other chronic diseases 
which interfere with the circuhttiou of blood through the lungs. It docs 

1 But this I" rare: Axel Key has shown that ancurism of the aorta alont ie not productive of left ven· 
trlcularbypertrophy,einceitdooenotleadtolncreaeeiuthearterlaltcneion. 
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not occur in the early stage of pulmonary phthisis, for the pulmonary cir
culation is not obstructed until the advanced stage of the disease. Hyper
trophy of the left ventricle may- also result from inlerfcrenco wilh the 
general capillary circulation. 

Simple hypertrophy of the carcUac walls is one of the most constant 
attendants of Bright's disease. . 

The relations between cardiac hypertrophy, arte rial and renal disease 
are exceedingly complex. I t is known that the changes of general arterial 
capillary fibrosis induce an increased arterial tension which causes hyper
trophy of the heart, and that a similar cardiac condition is a constaqt 
attendant of all forms of chronic Bright's disease. The theory that tho 
renal obstruction a1one is responsible for the hypertrophy is now aban
doned~ and two distinct conditions arc recognized. In one the renal 
change is cirrh otic and part of a systemic condition, deve1oped in a. patient 
of fibrojd diathesis. In such cases the vascular changes causing incrensed 
arterial tension and cardiac hypertrophy are organic and i1ormancnL In 
the other cases the renal changes are paronchymatons, and tho vnscular 
contraction is arterial, and duo primarily to contraction 0£ the muscular 
coat, through a sympathet..ic nervous stimulus, that is intended to produce 
increase 0£ arterial tension for the sake of its diuretic action. It is claimed 
that this reflex vasomotor contraction may result in hypertrophy of the 
muscular coats of the arteries. In chronic alcoholism us, rheumatic byper
inosis, or any other condition which interferes with the systemic eapil
Jn.ry circulation, more or less extensive simple cardiac hypertrophy of the 
left ventricle is deve1opcd. 

Anything which increases for any length of time the rapidity and force 
of the heart's contraclion may produce cardiac hypertrophy. Among this 
class of causes may be included excessive and prolonged muscular exercise, 
especially in young subjects, and in soldi ers who are on tho march. Emo
tional conditions that produce cardinc palpitation, prolonged mental ex
citement, the immoderate use of strong coffee or alcohol, a.re causes of car· 
diac hypertrophy. These are styled "nervous" causes (Quain); and to 
this class probably belong those cases occurring in Graves's or Bnsedow·s 
disease. Pericarditis is not infrequently a cansc of cardiac hypertrophy, 
either by inducing softening and dilatation of the veutricles, or by the 
obstruction which is offered to the heart's action by tbe ndhesions between 
its two surfaces. 'fbe heart becomes hypertrophied in pregnancy, but 
returns again to normal after delivery. Sometimes no couse can be found 
for cardiac hypertrophy. 

Symptoms.-Tbe valvnlnr lesions, arterial chnnges, or cnpillary obl::itruc· 
tions which arc associated with cardiac bypel'trophy modify, or to a greater 
dr less extent obscure, t he phenomena which attend the hypertrophy. Total 
eccentric hypertrophy usually cannot be detected except by a physical ex
ploration of the chest. There are, however, certain subjective symptoms 
which are important u.11d wh ich will a.id in its diagnosis. The direct effect 
of general hypertrophy of the heart is to cause an abnormal fulness of the 
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arteries and a lack of blood in the veins. The pulse is full and strong, and 
is bounding in character; the face is easily flushed, the eyes somewhat 
prominent and brilliant, and there is carotid pulsation. rrhc respiration is 
not usually disturbed until the heart becomes so increased in size as to give 
rise to pressure upon the adjacent lung-Hssue and upon the diaphragm; 
then the patient will have a sense of fu luess about the chest, and with that 
sense of Inlness there will be more or less uneasiness in the cpigastri11m, 
and the stomach digestion may be more or less interfered with. Ii dyspncea 
is present it is due to the pressure of the enlarged heart rn,ther than to any 
.change in the lung-tissue. In eccentric hypertrophy with dilatation, more 
especially when the right cavities are affected, pulmonary c:edema and con
gestion arc usually present, and then there is marked dyspncea. 

In simple hypertrophy there is often a dry irritating cough; and in young 
fiesby females it has a wheezing character. In right heart cnlargemcnt.s the 
cough is often distressing. This class of patients when excited arc rery apt 
to complain of cardiac palpitntion. The heart's action is often irregular 
and intermittent. In almost all cases there is some cerebral hyperremia, 
consequently it will be found that in those who are the subjects of eccen
tric cardiac hypertrophy alcoholic stimulants, nervous excitement, and 
active physical exercise will cause headache, vertigo, ringing in the ears and 
bright spots or flashes before tho eyes. Iu left hypertrophy, bremoptysis is 
common and comes on suddenly. Rupture of the bronchial arteries may 
occur. 1 Cerebral apoplexy ill<LJ at any time occur, when the arteries arc 
predisposed to, or have already developed small aneurisms. In fact, the 
majority of cerebral apoplexies which occur in young subjects are as· 
sociated with cardiac hypertrophy. It is now well established that there 
is a close connection between atheroma of the arteries and cardiac hyper
trophy. Some observers claim tbat the cardiac hypertrophy is secondary 
to tile arterial changes; but it is a fact of every-day observation that hyper· 
trophy from rnlvula.r changes will give rise to atheromatous changes in the 
arteries for reasons which have already been fully considered in counectiou 
with the history of valvular diseases. The steps of the change aro, first, 
cardiac hJlJertrophy; second, endarteritis; and, lastly, athcroma. The 
general symptoms considered in connection with its physical signs render 
its diagnosis easy. 

Physical Signs.- Tbe physical signs of cardiac hypertrophy will vary with 
the seat and extent of the hypertrnphy. When it is general, upon ins1Jec
tion it will be noticed that although the heart's action is regular there is an 
increased area of impulse, and that there is a motion with each cardiac 
pulsation O\'er aad even beyond the precordial space. In children there 
is often bulging ryf tho preoordial space. 

In right ventricu,lar liypertrophy, inspection may reveal a rounded 
smoothness of the epigastriurn, with, perhaps, some bulging of the ensi-

1 NielJ)(lyeretatee thatepistuxis ie not Infrequent. When thcrightbearttsbypertrophledmelrenaor 
hwmaten .e~iemaybeproducedtromobatructcd bcpaticcirculalion. 
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form and lower left costal carti
lages. The apex-beat mn.y be dif
fused, extending toward the cnsi
form cartilage. 

On palpation tho cardiac area is 
abnornmlly increased, and the im
pulse has a heaving, lifling char
acter. 'rhe shock of au hyper
trophied heart may be perceptible 

over the whole precordial space, 
and in cases of extensive hyper
trophy the head of the listener is 
often lilted by the shock. When 
the right ventricle is the seat of 
the hypertrophy, it may cause a 
strong cpigastric impulse. When 

the 1c!t ventricle is the seat ~f the Fio. 
101

. 

~~1~:~ror~1Yth~1 ~0~pet~1-~:at0~~~:~~ Diagratn 111ustra~~11~!1i~r~Y~.~1~~J~f;'.ijin uypertropb7 

somclimes three inches below, and A~iff~/J");~'£!flic~u·;,ff;/(~~.?J~~~t}~ :f·p~~~ 

!~:~o~~n:~1~;~~i~~~~~~ to the left of ;~~r,1~t?,~/tQJ~;::,;:.~':o~1.~e0;,£!·r:{t,.f~tttd t111,. 

On percussion, in general cardiac hypertrophy, the normal area of 
cardiac clulncss, both deep-seated 
and superficial, will be increa~d 

to the right, left and downward. 
Tho dulness is increased upward 
only when the auricles are not only 
hypertrophied bnt al•o dilated. If 
tl10 hypertrophy is confined Lo the 
right ventricle the area of dulnes.s 
may extend considerably to the 
right of the sternum, sometimes 
reaching an inch or more beyond 
the right sternal edge, and extends 
lower down than normal. While if 
the hypertrophy is confined to the 
left side of the heart, the area of 
clulness may extend considerably 
beyond the left nipple. The area 

Diagram llh~~~~~'~r :~tii~N~nt~J~s in lly1~r- ~~c~~~:~:ci:! e~~~::~c ~!~!~~Jl~ 
A, A. LimilofhYfl"lropliy. of the left ventricle, the superficial 

area of duluess will be increased to the left; when the same condi

tion of hypertrophy is present in the right ventricle, the superficial area 

of dulncss wi1l be increased to the right and downward . 

On au•cultation, the first sound of the heart, if not accompanied by ' 
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murmur, i!I dull, muffled, and prolonged, and in some cases greatly in
creased in intensity. 'rhe }Jost-systolic silence is shortened. If the hypcr-
1.rophy is confined to the left ventricle, the second sound hoard over the 
aortic orifice is inrreased in intensity; if the right ventricle is 11yper
trophiecl the second sound over the pulmonic orifice will be increased in 
intensity. In hypertrophy of the right ventricle the first sound is more 
distinct and more s1tperficial than normal, and the second sound is not 
infrequently reduplicated. In extensive hypertrophy both sounds of the 
hea.rt often have a metallic ring. 'l1here is a diminution or au entire ab
sence of the respiratory murmur oYer the uorma.l precordial region. When 
extensive pulmonary emphysema exists, although the heart may be very 
much iocreased in size, the increase in the volume or the lungs will prevent 
appreciation of the increased force in the apex-beat, and the heart-sounds 
will be diminished rather than increased in intensiLy. It may, however, 
be assn med that when extensive pulmonary emphysema is present and is 
attended by renous pulsation in the neck, there is hypertrophy and dilata
tion of the right ventricle. 

Differential Diagnosis.-Cardiac hypertrophy may ho confounded with 
cardiac dilatation, tltoracic ane1wism, mecUastinal tumors, consolidation 
of lung-tissue surrounding the heart, and displacement of the lteeo·t . Under 
certain circumstances pleuritie effusion may be confounde<l with cardiac 
hypertrophy. The differential diagnosis of tho firsL four couditions can 
be better considered in connection with cardiac dilatation. 

Displacement of the (normal) heart may be distinguished from 11yper
Lropby by tbere being no increase in the ru·ea of duluess, no change in 
character or intensity of heart-sounds, and no "heaving" impulse. Be~ 

sides, certain subjective symptoms, especially those of cerebral hyperremia, 
are ma1·ked in cardiac hypertrophy and absent in displacement. 

Prognosis.-Cardiac hypertrophy admits of a more favorable prognosis 
than any other cardiac affection. In almost all instances it is compensa
tory; the urgent symptoms of some other cardiac affection are relieved by 
it and life is prolonged. Simple cardiac hypertrophy, unless tl1e result of 
aortic stenosis, may exist for years without the occurrence of any danger
ous or very troublesome symptoms. Slight hypc:lrophy of the left ventri
cle is very common in those who ha.ve led an active life, and have been 
compelled to perform active and prolonged physical labor; the hyper
trophy is no more than is required to maintaia an cquilib!"ium in the cir
culation, and in no way interferes with duration of life. In the young and 
in athletes, if the cause be removed, the prognosis is very favorable. The 
patient should not be made aware of tbe presence of such hypertrophy, for 
nlthough there is no danger attending it, a knowledge of the fact may 
greatly alarm him. When there is not only hypertrophy bnt also degen
eration of the hypertrophied walls, the result of imperfect nutrition, the 
prognosis is very unfavorable. 

The prognosis in hypertrophy of the right ventricle is not ns favorable as 
in hypertrophy of the left, becnnso it must inevitably be accompanied by 
considcrn.b!e palmouary obstruction, and consequently is rapidly progres-
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sirn. In Bright's disenso, or r1qen there is disease of the arterial coats. the 
prognosis is unfavorable. The prognosis in any c:tSC of cardiac hyper
trophy depends upon the cause of the hypertrophy, and upon the kind of 
vahular or other cardiac lesion coexisting 

'!'r~atrAent.-Although cardiac hypertrophy cannot be removed, still, 
much can be done to arrest its development by remoring the causes which 
produce it: or by rendering thf'm inop~rativc. Patients with cardiac hy
pcr_trophy must especially avoid alcoholic stimulants, immoderate eating, 
:?.Clive and prolonged physical exercise and mental excitement. All those 
conditions which interfere _with the general circulation must, if possible, 
be removed. This embraces interference "iith the abdominal circulation, 
as well as with the pulmona.ry and systemic. Straining at stool nnd con· 
stipation should be avoided uy daily keeping the bowels freely moved. This 
condition of the bowels sb.ould be maintained chieRy by habits of life and 
regulation of diet, cathartics being resorted to only in exceptional cases. 
As little liquid as possible should be taken into the stomach. Any symp· 
toms of cerebral byperremin. must be immediately relieved by those means 
which diminish the force of the heart's action. When the pulse is full and 
strong and there arc evidences of cerebral hyperremia, it has been the prac
tice of some to bleed, but this treatment is contraindicated, for the pres
ence of aniEmia. greatly aggravates the dangers arising from cardiac hyper
trophy, since jt increases irritability and excitability of the heart. The 
symptoms must be very urgent to warrant venesection. 

Of all the remedial agents which diminish the force of the heart's action, 
I have fonncl aconite the best. When given in full doses it is more reliable 
than any other means. From two to three drops of Fleming's tincture of 
the root may be administered every three or four l1ours. No drllg that I 
have used so fully and promptly relieves the vertigo and other painful sen· 
sations that attend cardiac hypertrophy. Hydrocyanic acid, belladonna, 
and conium are used, but are inferior to aconite. Whenerer the dilata.lion 
of the cavities exceeds the hypertrophy of the cardiac walls, aconite does 
harm. 

Digitalis is contraindicated, unless there is evidence of heart insuffi
ciency. When digitalis is administered in chronic Bright's disease, although 
hypertrophy of the left ventricle is one of its con:stant attendants, failure 
in the renal secretion indicates the advent of degenerative changes in the 
cardiac muscle and heart failure. In such cases, the heart, although 
hypertrophied, is not able to overcome the obstruction to the circulation 
in the small arteries and capillaries, and the tonic effect of the digitalis i 

raises the heart·power to the point where the obstruction is overcome and 
the equilibrium of the circulation established. Acetate of lead and vern· 
trum v1ride are much thought of by many American authorities. For 
painful palpitation, wild cherry bark is the best drug. Morphine is aol· 
dom of service. 
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CARDIAC DrLATATION. 

By the term cardiac dilatation is understood a condition of the heart in 
which there is an increase in the ca.pa.city of its cavities, with relative 
diminution of its contractile power. 'fhere are three forms :-

I. Simple Cardiac Dilatation, in which the capacity of the heart-cavities 
is increa.c.ed without any marked change in the cardiac wnlls. Such a con
dition is apt to occur during conva1escence from any di'scnse in which there 
has been great impai-rment of nutrition, such as typhoid fever. 

II. lfypertrophic Cardiac Dilatation. -In this form there is increase in 
the c:Lpacity of the heart-cavities and increase in the thickness of the 
heart-walls; but the relative contractile power of the heart may be climiu
ishecl as the result of a degeneration following eccentric hypertrophy, O! 

independent of any hypertrophy of the cardiac walls. 
III . . ltrop/dc Cardiac Di/alation.-In this form the capacity of the Leart. 

cavities is markedly increased, and the cardiac walls arc thinner than nor· 
ma!. Sometimes the ventricular walls are not more than two or 
three lines thick, and the auricular walls may become so thinned that 
they will present the appearance of a simple mcmbmne. Under these 
circumstances the contractile power of the heart is almost lost. Auatom .. 
ically, as well as clinically, the significance of carcUac dilatation is in pro· 
portion to the excess of the capacity of the cavities over the thickness of 
the cardiac walls. A cardiac cavity may be very mnch increased in capac
ity, but so long as there is an increase in the muscular }lower of its walls 
sufficient to meet the demand for the increased work they are called upon 
to perform, there will be little or no disturbance of the general circulation. 
Eccenlric hypertrophy and hypcrtrophic dilnfaLion approach each other 
very closely, and it is often very difficult to draw the line between them. 

Morbid Anatomy.-One or all of the heart cavities may be the seat of 
dilatation. The shape of the heart is changed according to the cavity 
which is the seat of the dilatation. If the dilatation is confined to the 
right ventricle, the heart will be increased in breadth and the apex may 
appear bifid; while if the dila.tation affects mainly, or only, the left ven
tricle the heart will be elongated . Dilatation occurs most frequently in 
the auricles, and thiuning of the cardiac wal1s is most commonly met 
with here ; next the right ventricle and last of all the left ventricle is the 
seat of dilatation . When all the cavities are dilnted the entire organ is 
increased in size and assumes a globular shape. When the ventricl es arc 
excessively dilated, the trabeculre are sometimes reduced to the condition 
of fleshy tendinous cords. When the walls of tlle left ventricle are very 
much thinned they collapse when the ventricle is cut into. It is a. question 
whether dilatation ernr exists without some hypertrophy. The hypertro
phy is apt to be overlooked, for the walls of the dilated cavities seem to 
be of normal thickness. 

The structural changes whicl1 take place in the muscul:w tissue of U1e 
walls of the <lilaled cavities Yary with the morbid process which precedes 
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and attends the dila.ta.tion. When it results from pcrica.rditis or ?UJOCIH

ditis there a.re serons infiltration and granular clegenenition of the muscu
lar fibres; when it is the result of fatty metamorphosis the muscular fibres 
undergo fatty degeneration. In hniertrophic dilatation it is often impo>Si
ble, even by a microscopic cxan,iuation, to determine the exact changes 
which the muscular fibres undergo; the abnormal state of the musrular 
fibres can only be determined by the other evidences of feeble heart power. 

A hen.rt distended with blood au<l rela.xecl by putrefaction may, on first 
view, be mistaken for a clilntrd heart. The distinctive mark!! or a heart 
softened by the putrefaction procrsses are its extreme. softness, its satura
tion with the coloring-matter of the blood, and the evidences or decompo
sition in other parts of the body. 

Etiology.-The causes of cardiac dilatation may act by disturbing either 
one or more of the elements determining cardiac action. They ure : 

I. Tlte rnuscu,lar power of tlte llea1·t. 
II. 'Plte amount of wo1·k required, or tlte cardiac vascular tension. 

III. Tlle cardiac innervation. 

I. The contractile power of the heart may be weakened by any of the 
causes of defective nutrition, as anremia, deficient food, disturbances in 
the digestive organs, etc. The physiological decline of the nutritive pro
cesses in old age results in a similar condition. In these cases the heart 
muscle is not necessarily degenerated, but either atrophies or simply 1011cs 
its normal power without obvious change in its elements. When tlrn~ 

weakened, the normal cardiac tension during diastole as well as systole may 
stretch the muscle and result in dilatation. Degenerations of the cardiac 
muscle are prominent causes of decrease in its power; so tha.t all causes 
inducing fatty, fibroid, or other degenerations are secondarily causes of 
dilatation. 

Prominent among these are the myocardial inflammatory changes asso
ciated with pericarditis and endocarditis. Retention and accumulation or 
excrementitious matter in all forms of Bright's disease is peculiarly liable 
to cause cardiac degeneration and dilatation, while the perversion of the 
nutrient elements of the blood, an<l the presence of poisonous compounds 
developed in the course of the specific diseases, as typhoid and the other 
eruptive fevers, diphtheria, septicremia, auU phthisis, are direct causes of 
those degenerative changes which precede dilatation. That form of dila
tation which follows atheroma of the aorta or coronary arteries is also pre· 
ceded by degeneration . 

II. Any increase in the amount of force demanded in the heart to main
tain the circulation results directly in dilatation only when that demand is 
eudden and extreme. Rupture of a vaJrnlar leaf or the immediate increase 
of vascular tension attendant upon some supreme muscular effort may 
induce acute dilatation in a heart possessing but little reserve power. 

The more common and gradually developed obstructions to the circu· 
lation found in valvular stenosis, atheroma, capillary fibrosis, the arterial 
c;ontraction of imre11chymafous nephritis, or the compression of large ves-
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sels by new growths, induce primarily hypertrophy, which passes into dila· 
tatiou only when the nutritive processes arc no longer able to keep pace 
with the demttnd for new tissue and the repair of the old. In these con
ditions dilatation may supenene either with or without precedent degene
ration of the muscle. Emphysema, pulmonary compression, fibroid disease, 
and like conditions of the lung, are to be included under this head as 
affecting tho right heart. 

Increase of intracardiac tCJ1sion during diastole, caused by valvular 
insufficiency, produces cardiac dilatation or increase in the capacity of th•e 
cardittc cavities; but when slowly devo]opf'd, the dilatation is so immedi
ately foJlowed by compensatory hypertrophy, unless the muscle is weak
ened, tbat the direct result of aortic and other regurgitant lesions wen~ 
better regarded pnt110logically as what it is clinically-eccentric hypertro
phy rather than hypertrophic dilatation. 

It becomes dilatation when cardi:.1c failnre supervenes even in the small
est degree. 

III. Dilatation is Jess frequently to be attributed to disturbances in the 
nerve supply. All forms of excess in the use of narcotics, as tea, coffee, 
tobacco, opium, chloral, etc., or excesses in venery, an<l e>en vrolonged and 
intense mental strain and anxiety, may so disturb the nervous rncch:rnism 
of the heart as to allow of dilatation under even the normal vascular ten
sion. The nervous condition knowu as Graves's disease, and some other 
lesions of the vasomotor system, may also be the ca.use of cardiac dila
tation. It is evident that a single cause of those cnumcraled is seldom 
responsible for the cardiac condition. In most cases some form of <legcn
eratiou is associa.ted with O\o·crstrain or a valvular lesion. 

Symptoms.-The symptoms that attend the development of cardiac dila
tation will depend u11011 the character ::md seat of lhe dilatation. In simple 
cardiac dilatation the heart walls arc of normal }Jowcr, but the capacity of 
the cavities is increased, and the amount of blood to be expel led with each 
cardiac pulsation is greater than normal ; consequently there is labored 
action o( the heart (often so great as to be mistaken for the action of au 
hypertrophied heart), yet thofo1'ce of the heart's action does not increase, 
and therefore we bave a feebleness of the radial pulse. 'l'he rhythm of 
the heart's action will not be disturbed. In that form termed atrophic 
dilatation there is a very different state of affairs. 'I1he heart cavities ar 21 
not only dilated, but the walls of the caYitics are thinner than normal ; the 
he:1rt power is insufficient for tl1eexpulsion of the blood from its cavities, ancl 
as a result there is a labored action, ancl the heart, on account of the increased 
amount of labor, staggers in its action, the arteries are impcrfecllv filled 
with blood, the reins become over-distended, the rhythm of the l1earl's 
action is disturbed, and t110radial pulse becomes markedly feeble and inter
mitting. 'l'hesc latter points arc of special importance as affecting the 
question of prognosis, for if a patient has all the symptoms of cardiac 
dilatation withoutan irrcgul<lr tlnd intermittingpulse, the prognosis is com
paratively good. '11he same disturbance of the circulation occurs in that 
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form of dilatation which is developed from the degeneration of eccentric 
hypertrophy. 

The first and perhaps the most constant symptom which is common to 
aH varieties of cardiac dilntation, is cardiac palpitation. At times this 
palpitation is very distressing. There is almost constantly a sense of pain
ful pulsation in the region of the heart. rrhc patient comphiinso! weight, 
oppression, or uneasiness in the cardiac region, with n. sense of fiutterii;g 
and a tendency to sighing respiration. Very soon after the palpitation ha~ 
manifested itself, the patient will bf'giu to suffer from dyspncea on slight 
exertion; when he is perfectly quiet he suffers very little. As the irrcg
u1arity of the heart's action and the palpitation increase, the patient's 
countenance assumes a pnle, languid, anxious expression, wilh more or less 
livi,lity of the lips. rrhe extremities are habitnally cold. On excitement, 
or active physical exertion, the entire face and neck become livid; the 
Jlrnlse, wh ich is usnally regular, for a time becomes irregular and inter
mittent. In this condition patients often live some time in comparative 
comfort; but they arc conscious not only of a loss of physical, but also of 
roental power, and they are troubled with dyspeptic symptoms and a sense 
<l•f fulness about the epigastrium. Vomiting is i1ot infrequently a trouble
some symptom. 

As the cardiac di latation reaches a point at which there is constant car
rjfac insufficiency, the patient suffers constant clyspuooa, which becomes 
severe on slight exertion; the cardiac palpitation is always present, and 
often accompanied by attacks of syncope. The countenance assumes a still 
more anxious expression, and the lips are always l ivid; the pulse is 
constantly irregular and intermitting. With these sym1Jtoms lhere Wiii 
be scantiness of urine, which will contain albumen and perhaps blood; the 
feet and ankles become redematous, the cedema generally extending up
ward until the patient is in a state of general auasarca. 'rbe breathing 
liecomes very difficult~ so much so that the patient is unable to lie down, 
hut is obliged to sit with his head inclined forwtlrd and resting on some 
:81rm support; he is unable to utter more than a single word at a time. 'I11ie 
irespirations may be thirty or forty per minute, and panting and noisy in 
1~haracter. Cough and expectoration nre not uncommon; hremoptysis may 
f'JCCur, and in some cases pulmona.ry infarctions form. Petechial extrava:-a
t ions not infrequently occur, especially in dilatation of the right heart. 
'l'he extremities become cold and biue; the mind wanders, the skin as. 
uumes a yellow tinge, and the patient dies from genera.I anasarca with pul· 
monary cedema or from urinary suppression. During the advanced stage 
uf this affection violent paroxysms of dyspncea sometimes occur, in some 
c:ases of which it seems as though the patient must die, yet they are rarely 
immediately fatal, but the patient passes from them into a state of coma 
and, later, dies unconscious. There is al ways danger from sudden syncope, 
which may prove immediately fatal. 

Although the general symptoms vary greatly in different cases, tbe 
physical signs arc very distinctive. 

Physical Signs.-Upon inspection it will be noticed that the area of the 
cardiac impulse is increased; but it is so indistinct that itwi11 be difficult to 
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determine (by inspection) the exact point where the apex of the heart strikes 
the walls of the chest. This is especially the case ii the chest walls are cov
ered with adipose tissue, or are at all cadematous. Epigastric pulsation oc
curs in dilatation of the right ventricle. In persons with thin chest-walls, 
there will sometimes be noticed an undulating motion over the whole of the 
precordial space. Successive beats strike the chest-wall at different points, 
and cause the uudulatory motion. 

Upon palpation, dilatation can readily be distingu ished from hypertro
phy by the feebleness of the cardiac impulse. Although it can sometimes 
be felt as far to the left as the axillary.line, yet there is au absence of the 
lilting, forcible impulse which attends cardiac hypertrophy. It is ofteu 
difficult to determine the exact point of its maximum intensity, but it will 
be accompanied by an undulating motion, wanting in power. Sometimes 
a purring thrill mn.y be obtained. 

Percussion shows a greatly increased area of lateral clnlness. The area 
will be increased to the right if the r ight side of the heart is dilaterl, and 
it may extend to the right nipple. If the left side of the heart is the seat 
of the dilatation, the area of dulness will be increased to the left, and it 
may extend well into the axillary space. In general dilatation the shape 
o! the increased precordial area will be oval. '11his point is of importance 
in theclifferential diagnosis between cardiac dilatation and pericardial effu
sion. The area of the superficial cardjac dulness is not increased in the same 
proportion as the deep-seated, as is the case in cardiac hypertrophy. Di· 
lated auricles are recognized by an upward increase in the area of dulness, 
eren to the first rib. When the jugular veins are permanently dilated and 
knotted, the existence of di latation of the right auricle will not be difficult 
to determine. 

A1tscultation.-Tbe sounds of a dilated heart are short, abrupt, and fee
ble; the second sound is often inaudible at the apex, and the two sounds are 
o! very nearly equal duration ancl character, so that it is very often difficult 
to distinguish them . Redupl ication of the first sound sometimes occurs. 
A systolic murmur genera11y accompanies dilatation ; many authorities re. 
gard its production as possible without attendant valvular lesion, from 
tardy and incomplete contraction of the ventricle. Whenever a cardiac 
murmm has existed prior to the development of the dilatation, the rhythm 
o[ tbe murmur is lost as the dilatation develops, and it becomes simply a 
confused murmuring sound. This condition has been denominated asys
tolism. It is a condition in which it is impossible to determine whether 
the murmur is synchronous with the first or second heart-sound; pauses or 
intermissions occur at irregular intervals, wllicl1 are of more frequent oc
currence <luring exercise than when the patient is quiet. When the asys
tolic condition is present, the prognosis is very unfavorable, independent of 
the general condition of the patient; under such conditions the patient is 
liable to die suddenly . Asystolism is generally accompanied by a diffused 
cardioo impulse, which is pecnliar, and readily appreciated by the ear as 
it rests over the precordia1 space. The respiratory murmur is diminished 
in intensity over the whole of the uppel· portion of the left lung. 

Di1f'erential Diagnosis.-The diagnosis of dilatation o! the heart rests 
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mainly on the following concl itions :-feeble heart action, nndulnting im
pulse. indistinctness of apex-beat, Jalernl increase in the area of pcrcutIBion 

clulne~s, very nearly square in its outline; short, abrupt, and feeble heart 
sounds that strikingly resemble each other, and a feeble, irregular and in
tcrmitting pulse, accompanied by the general symptoms oI systemic and 
pulmonary obstruction and congestion. 

'l1hc difTcrcntial diagnosis between cardiac ltypertro11liy and cardiac diln
tation is never difficult. The beart sounds arc intC'nsificd in hypcrtroph) 
and [ceblc in dilatation. In both cases there is an increased tirca or tt)iex

ucat, unt in hypertrophy it is distinct nn<l (orciulc, in dilatation it is keble, 
ddfused and indistinct. The fact that an individual has had cardiac hyper· 
trophy with all its attendant symptoms, but now has a tired expression or 
countenance, livid lips, nnd loss of physical vigor, dai ly becoming morcund 
more marked, and accompanied, it may be, by ccclema of the f~et, shows that 
cardiac hypertrophy is giving place to cardiac dilatation. 'fhe puls(' is full, 
strong and hounding in hypertrophy, and weak nncl feeble in <lilatation. 
'rho first sound is <lull, mutnecl, prolonged, nncl intensified in hypertrophy i 
while it is indistinct and resembles the second sound in clilata.tion. Th(' 
face is Hushed in hypertrophy: pale, livid and anxious in dilatation. 'r!1(' 

presence of distended, irregular, turgid juguln.r veins tells very positively or 
dilatation of the right auricle; and pulsation in the jugulars, with !cehle 
heart action and increase in the area of cardiac dul ncss to the right, indi . 
catcs dilatation of the right ventricle associatf'Cl with tricuspid regurgitation. 
At the same time there will be hepatic, renal, and cerebral disturbance. 

'J,hc clifTereutial diagnosis between enlargement of the heart (whether from 
dilatation of its casities or 11ypcrtrophy of its walls) r..nd thoracic tumors is 
sometimes difficult. One very reliable difierentia.l sign is the direction of 
the increased area of percussion dulness; thoracic aneurisms and media.s
tinal tumors always enlarge upward and to the r ight or Je!t, while in car· 
<liac en largement the area. of clulncss is increased laterally and downward. 
In (t?leurisrn there is a dilating impulse, vibratory thrill, dysp11agia, pain 
in the dorsal spine and the peculiar ancurismal "bruit." 

Consolidation of lung-tissue in the region of the heart may give rise to 
some of the signs of cardiac en largement, hut the other attending physiC'JI 
s igns of pulmonary consolidation will distinguish between the dulnc.-;~ on 
percussion. thus pro<lnc<'d and the increased area of dulness due to cardiac 
enlargements. The character of the first sound of the heart, the pulS<', the 
shape o[ the dulncss and the presence or absence of puJmonary or bronchial 
symptoms will aid in the diagnosis. 

Prognosis.-The prognosis in cardiac dilatation is always bad, and the 
danger to life is increased in proportion to the excess of the capacity of thl' 
cavities over the thickness of their walls. Feebleness of the general mas. 
cular system and impoverishment of the blood inmease the dang('r. The 
presc>nce of disease of the kidney, or other disease of the heart, renders 
the prognosis in dilatation rnry grave. li patients have been subject to 
paroxysms of dyspnCI!a anU attacks of Sj'ncope, the prognosis is especi!llly 
bad, for then there is danger o[ sudden death. Whenever dropsy cxista., 
the prognosis is immediately unfavorable; under such conditions folf 
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patients, even with the best of care, Ji,•e more than eighteen months; the 
majority die within a year. In those cases in which the pulse is regular 
or only becomes irregnlar after violent physical exertion, the prognosis is 
comparatirnly good; much can be done to relieve symptoms ancl prolong 
life. When general anasarca exists and the patient is no longer able to 
assume the recumbent posture, relief may be given, but it will only bo 
temporary. 

Trea.tment.-Cardiac dilatation is incurable. Even the good effects of 
palliative measures arc temporary. There are, however, two important 
things to be accomplished. Fi1'st, the nutrition of the body must be 
maintained at its highest point. Second, all irregular or violent action of 
the heart must be prevented. 

To accompllsh the first result, the diet must be most nutritious and 
ta.ken in small quantities and at short intervals. An exclusive milk diet 
will often be found most adrantageous; stimulants must only be taken in 
small quantities and with the food. When symptoms of anremia arc pres
ent, iron may be administered with the food; as a rule it is al ways saie 
to administer iron daily to a patient with dilated heart. Strychnia and 
arsenic may be administered alternately with iron. rl1lie greatest amount 
of fresh air and the best hygienic surroun~gs should be secured. 

1ro accomplish the second 1·esult, this class of patients must be placed 
under strict rules in regard to exercise. They should never aJlow them
selves to be placed in such circumstances as to render sudden and violent 
exertion necessary, for iL single violent physical strain may jeopa.rclizc life. 
Flannel should be worn next the skin. A dry, bracing air generally best 
agrees with this class of patients. As regards the medicinal agents to be 
employed, each case must be studied by itself. All discharges that are 
exhausting must be arrested. If hyperrernia of the liYer and of other 
abdominal viscera exists, it must be relieved by the administration of small 
doses of mercury combined with rhubarb and soda; excessive purgation 
is not admissible, but a daily movement of the bowels without exhausting 
is important. When there is loss of appetite and impaired digestion, vege
table tonics and mineral acids are indicated. 

Those remedial agents which have a direct effect upon the heart itself 
are important. The most serviceable of this class of remedies is digi
talis. It may always be administered in full doses, so long as the amount 
of urine passed is increased. Often when the feet become redematous ancl 
the patient cyanotic, it has a wonderful effect, entirely removing for a time 
all unpleasant symptoms. When the heart's action becomes regular, the 
digitalis may be given in sma11er doses, but the small doses must be con
tinr..ed for a long time. If, after a time, the heart's action cannot be con
trolled by the digitalis, strophanthus, convallaria, or spartein may some
times be employed with advantage. Be11aclonna and opium may be given 
to tranquillize the excited heart, but they shoul<l only be resorted to 
when the digitalis has been thoronglily tested and has failed. In the use 
of digitalis the same restriction is to be observed which was described in 
connection with the treatment of other cardiac diseases-that is, it should 
never be used indiscriminately. It is always desirable to postpone its use 
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as long as possible. Should the heart become nervously exc1lcd durinA 
the administration of the cligitalis, as it often does, the various antispas. 
modic remedies may be employed. Should cough be persistent, morpluue 
may be given. Paroxysms of dyspnooa may be temporarily relieved by 
ether, nitrite of amyl, and dry cupping along the spine. 

During the slow progress of a chronic case of cardiac dilatation, a great 
variety of measures may be indicated and afford temporary relier; still, 
our chief reliance will always be upon digitalis and iron, combined with 
the most nutritious <lict and absolute rest. Ammonia and the difflll)ible 
stimulants are rarely of service. 
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DISEASES OF THE MYOCARDIUM. 

Morbid changes in the msocardiu111 arc clue either to disease of the coro
nary vessels, or to the direct action of toxic elements in the circulation on 
the heart muscle. Iu that condition usually described under the head of 
acute myocarditis, the heart muscle may be the seat of two distinct 
changes. 

First. When it is caused by septicemboli in the branches of the coronary 
artery, multiple abscesses will be formed in the heart wall. 

White iufarcts are ransed by non-infectious emboli and are found usuaJiy 
in the wa11 of the left ventricle. 'fhe affected area has a yellowish-white 
color. The muscle fibres lose their nuclei and break down into a granular, 
cheesy detritus. lf this anremic necrosis is exteasiYc, it may lead to rupture 
of the heart and sudden death. Cicatrization may occnr snbsequently in 
the necrotic area. 

Second. When it occurs in acute infectious diseases the intermuscnlar 
connective tissue becomes infiltrated with round cells, and the muscular 
fibres lose their strim and nuclei, and undergo a granular and fatty change. 
'l111e muscle assumes a pale appearance and is softer than normal. Usually 
this change is not localized but diffused. 

In pericarditis and endocarditis with thickening of the membrane the 
new connective tissue which is formed on tbe attached surface of these 
membranes encroaches on the cardiac muscle, but I ham not been able to 
find any evidence of extension of the inflammatory process into tho heart 
muscle, and the change, therefore, cannot be regarded as an acute myocar· 
ditis as it is usunlly described . 

Symptoms.-Tbero are no distinctive symptoms of this condition. 
In a large majority of instances it is impossible to positively determine 

ilsexistencecluring life. A rapid, feeble, compressible and irregular pulse, 
coming on suddenly, is its most reliable symptom. Hestlessness and urgenL 
llyspncca are common. rrhe face has an anxious expression and is cyanotic. 
'l'here is delirium sometimes. The principal symptoms which should lead 
one to suspect its existence are attacks of cardiac palpitation, a feeble, 
irregula.r, interrnitting pulse, syncope on slight exertion, and all the phenom· 
ena of heart failure. If these come on suddenly in one who is suffering 
from some severe septic disease there is reason to suspect the occurrence of 
some one of the changes described. 

'l'here arc no pl1ysical si.r1ns except those common to all conditions of 
heart failure, though at first the heart action is violent. 'l'he heart sounds 
are at first short and--sharp, and then feeble . 'J:lie diagnosis of these 
myocardial changes can only be conjectural. When abscess of the heart 
occurs, it will probably go unrecognized until the post-mortem; but the 
imddeu occurrence of a murmur indicative of rupture of a portion of the 
wall or of a valve, along with restlessness, delirium, and rigors, may cause 
one to suspect it. 

Prognosis.-'J:he present state of our clinical knowledge of the~o acute 
myocardial changes admits only of a speculative progaosis, based rathel' 
on our knowledge of its pathoJogiral lesions than on nuy symptoms lo 11 hi ch 
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these changes may girn rise Extensive connective-tissue formatiout, 
frequently found in the cardiac walls, give evidence that reco\'erics'do occui 
even from quite extensive areas of amcmic necrosis, and those changes whi 1 h 
occur in the acntc infectious diseases are recovered from. But the c;.;tl'ul 
and stage at which recovery is possible and the symptoms which inclicah 
fatal termination are still undetermined. It lasts from a few hours to a fen 
days, death occurring from asthenia 1 heart failure, l'llpture, aneuri::-m. 
hoomopericardium, embol ism, and serondarj' septicremia. 

Treatment.-Oreat care should be exercised not to overtax the heart 
This ch1ss of patients shou ld never be allowed to exercise until some timt 
after convalescence. Warmth to the extremities is 0£ service, as it trn1I, 
to equalize the circulation, and thus prevent cardiac strain. It is pl'olJaUl1 
that many cases of fibroid heart are the seqne l~ of these acute changes. 

Palpitation is an indication for the moderate use of n.lcoholi c stim11!n11b 
Digitalis n.ud ammo11in. should be gi,1eu very cautiously. Not infrequcut\1 
septic and fever patients, after violent physical exertion during coma· 
lescence, die sutlden ly. Death under such circumstances is the rcs11ll vi 
overtaxing a weakened heart. Besides absolute rest and sustaining measure.-;, 
aB that can be done for these patients i.s to relieve unpleasant sym11tomi:;. 

CARDIAC FIBROSIS. 

(OllronicMyocarclitis.) 

When fibroid tissue replaces part of the muscular structure of the he:a11 
we have a fibroid heart. 

Etiology and Morbid Anatomy.-Fibrosis of the coronary vessels is the 
principal cause of cardiac fibrosis. 'l1be fibrotic changes may be localized 
in t11e coronary vessels or they may be part of a general arterial fibrosis. L\ll 
toxic elements iu the Llood which act slowly but persistently, as alcohol, 
gout, rheumatism and syphilis, become indirect causes of cardiac fibrosis, 
uot only by t he obliterating changes which they produce iu the raclicles of 
tbe coronary arteries, but by the prevention of nutrition due to their action 
on the assimilating power of the protoplasmic muscular elements. The 
fibroid diathesis uudoubtedly plays an important part in determining thl' 
development o[ fibroid changes i11 the heart. Areas of an::emic necrosis which 
result from occlusion of the rninu te branches of the coronary arteries become 
gradually transformed into fibrous tissue which rna.y form distinct patchee 
of consid erable size in the walls of the ventricles. When the fibrous tis~ne 
resulis from partial occlusion of branches of the coronary artery, it may be 
scattered in dots, strire, or bundles throughout the mu scnlat substance; or 
a fibroid patch may be found near the apex of tlie left Yentricle. The 
fibrous tissue is dense, firm, inelnstic, and of a gray-white color, and inter· 
fe1~es materially with the heart's action. Ancurism, dilatation, aud annular 
constriction within one of the ca,iitics not infrequently result from such 
fibroid changes. . . 

In "connective-tissue" h,ypcrtrophy the heart is enlarged, tlie we~ght in· 

creased, and the wn.lls are firm, tough, and leathery. The color vanesfro~ 
a pale pink to a deep purple. Gummy tnmors may be fouad with fibtoid 
(syphilitic) patches. The muscufor tissue is atrophied, granular, or Mtyi 
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iu some places it entirely disappears. rrhe apiccs of Lhe papillary muscles 
11re not infrequcuLly involved iu the same process. 

Symptoms. -Therc is au irregularity ill the heart's action and a total loss 
o( card iac rhythm in cardiac fibrosis. The irregularity comes on earlj' and 
never disappears entirely. Iu some cases the only symptoms for a long time 
will be a feeble, fluttering, irregular, and intermitting heart action. Occa
~ioaally Uyspeptic sympto ms will be present and direct attention to the 
stomach. 1\"ow and then the patient wi ll complain of cpiga.str ic pa lpi tat iou , 
and he will soon learn to avoid any prolonged l)bysical e:xertio ll , as it pro
duces an uncomfortable stmsation about the heart. 

The diagnostic symptoms may be stated as fol lo\\'S: .A feeble, rapid, irregu
lar pulse; a diffused, feeble cardiac impulse; weak but sharp heart sounds, 
the first resembl ing the second in toue nud duration, and having a close re
semblance to the fwtal heart sounds. 

Advanced cases are subject to frequent attacks of preconlial anguisl1, 
accompanied by precordinl oppression and a sense of impending snffocation. 
rrhe countenance assumes a death-like pallor, tho extremities become cold, 
and there is a tendency to syncope. 

Prognosis.-A guarded prognosis must be given. Cardiac fibrosis is a 
condition which can neYer be recovered from, but if sceu early, its progress 
may be arrested and the patient's llfe rendered comfortable perha}JS for 
years. Sndden death may occur in advance<l cases fro m phyeical exert ion 
or emotional excitement. 

Diagnosis.-When evidences of a chronically wenk heart are found in one 
who bas a strnng fibroi<l history, wbo has hard arteries and all the signs of 
general lithremia~ there is reasoo to suspect fibroid heart. 

In some instances it will be found impossible to differentia te fatty heart 
or hypertrophy nnd dilatation from cardiac fibrosis. 1'he effect of digitalis 
may be of assistance in reaching a diagnosis. Usually it will restore, tem
porarily or permanently, the cardiac rhythm in other affections, but not in 
cardiac fibrosis . 

Treatment.-Prophylaxis is the most important part of the treatment. 
H the case is seen early, the active causative factor must be determi ned 
and counteracted or removed. 'l111is may be accompl ished in the majority 
of instances by reg1ilating the diet, exerc ise, and ruode of life. The patient 
should be restricted to a \legetable and milk Uiet, an<l shou ld be given potas
sium citrate combined with vegetable diuretics, such as buchu and juniper, 
daily to increase the blood-flow in tho nutrient vessels and favor tbe elimi
nation oi the so lid elements of the urine. Free action of the bowels shou ld 
be main tained by saline cathart ics-of these Epsom salt is to be preferred. 
The patient mnst take moderate exercise in the open air. Calomel and 
potassium iodide shou ld be administered alternately, and in small doses, for 
a long period. Digitalis and all other so-called heart tonics not only give 
no relief, but increase the heart-i nsufficiency and endanger life. 

FATTY HEART. 

This is a common cond iti on. It may be circumscribed or diffused. Two 
distinct processes may be recognized: 

33 
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l. Fatty dcgcnerntion of the muscular fibres. 

2. Fatty accumul3tion on the surface and in tho substance of the llcart

fatty overgrowth. 
Etiology.-All the causes ol fatty degc11cration ol the muscular fibres of 

the heart arn as yet undetermined. 1t is C\'ide11t, however, that anything 

which interferes with the nutrition of the licart tends to fatty dcgcnernti1111 

of its wa11s; it is essentially a disease of midi.lie and mhaucc<l liic; it cow·s 

on wiLh senile decay. It is often a prominent sign of the marasmus which 

comes on in nephritis, chronic alcoholism us (especially when combined with 

syphilis), gout, tuberculosis, cancer, etc. When de,•cloped in this com1cc

tion it uever reaches a point where it seriously interferes with tlie action of 

the heart. In a large proportion of cases, fatty degenerntion o! the hC'art is 

the result of disease of the coronnry vessels :1t their origin. Such intcrfcr· 

ence may arise from atherorna or caJcificatiou of the coronary veseels, em· 

bolic obstruction. external compression from pericardia) thickenings, or 

impairment of the aortic recoil. It is met with iu connection with phos

phorus poisoning, changes in the heart in specific feYCrs, acute yellow 

atrophy, etc. 'J'hc same dcgeuer:i.tive tendency which manifests it~elf 

in other tissues of the body, due to constitutional conJitious, cilher 

hereditary or acquired, predisposes to it. 

Ndly Ol1ergrowtl1 of the heart occurs as a imrt of general obesity, which 

so frequeutly develops after persons ham passed middle life. It is <1uitc 

frequently met with in connection with chronic nlcoholismus. Sedentary 

habits increase the liability to ils dernlopment. 

Morbid Anatomy.-In fatty degeneration the tirst change noticed is that 

the primitiYC muscular fibres Jose their nuc1ei, their strire disappear, and 

they become granular. 'l'his granular material at first i1resents the appear· 

ance of albuminous matter; soon, howenr, the sarcous substance gilCS place 

to fat granules and to oil globules, which arc arranged in rows, and eH:nt· 

ually entirely obliterate the muscle fibres. 'J'he degenerated fibres are of 

the same size as the normal fibres. All the fibres arc JlOL im·olved. 'J'he 

muscular tissue assumes a yellow, buff, or dirty browu color, aud loses ib 

power of resistance, sometimes tearing like paper mid readily breaking dowu 

under prcssurn. The heart in most iustanccs is dilated; it may be hyper· 

trophied. When a !atty heart is hspertrophied it is friable, not fiabb~·. 

'J'he coronary arteries may be fibrntic, atheromatous, calcified, obliterated, 

or normal. When the degeneration occurs !:iecondaril)' to muscular hner· 

trophj•, the coronary circulation is more or less obstructed at the origin of 

the coronary vessels. In cardiac fibrosis the obstrnction is iu the ratlidti 

of tho coronary al'tcries. Its most frequent scat is in the left ventricle, and 

is most marked in the columnre carnere and in thti inner wall of the be3rt. 

1n fatty Ol'ergrowll1 there is a simple excess of the sub-pcriciirdial fat of th 

heart. This fat does not interfere with the function of the muscular fibn: 

except by its pressure. If tho fatty accunrn1ation is extensiYe, it mnycau~ 

atro]Jhy of the muscular fibres. 'l1his is especially noticeab1c at the apex of 

the right ventricle. It may so weaken the contractile power of the htar 

as to interfere with its function . It rarely, directly or indirnct1y, cau 

death. 
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Symptoiu.-Moderate fal!y degeneration of lbc hearL will go unrecog
nized; sudden death has occurred irom this ca.use when there was no sus
picion of its existence. As :t rnle, the progress of the disease is very gradua..1 
and insidious, and most of Lhc Eymptoms which n.ttcnd it.:: 1fovclopmcnt nrc 
due to hcarl-insullfoiency. Persons who are subjects of fatty heart cannot 
undergo active physical exertion Joi any length of time, without complete 
exhaustion; their skin is of a. pale," pasty·· yellow color, at times more or 
Jc~ livid. '!'heir extremities are cold aacl redema. is not uncommon, espe
cially in old age; digc:ition is feeble; they perspire profusely on s1ight ex
ertion; they suffer from paroxysms of dyspnrea after physical exercise. 
"Uneasy "feelings and pain about the heart, an<l sudden suffocating palpita
tion Of the heart are not infrequent. DnTiug these paroxysms the liver 
enlarges, tho respiration is feeble and irregular, often sighing in its charac
ter; "Cheyne-Stokes' breathing" is present in some cases, and is regarded 
as an important symptom. ri'he cardiac insufficiency is progressive. r11he 
tissues become flabby; there arc e\·idences of arterial degeneration i the 
arcus senilis is often present. The temper is irritable; there is habit
ual depression of spirits, disturlmnce of vision, failure of memory, giddi
ness and vertigo; sudden cerebral anmmia may occur <luring excitement, 
inducing syncope or cpileptiform attacks. Frnqucnt atbcks of fainting in 
one who has the symptoms of fatty heart are always afarming. The pu,lse 
is peculiar: it is always feeble, although it apparently varies in force; it 
may be perfectly regular in rhythm while the patient is quiet, yet on slight 
exertion it becomes greatly accelerated and irregular both in force and 
rhythm. It ma.y be rnry rapid for some minutes, then suddenly it becomes 
irregular1 not beating more than thirty or forty times in a minute ;-this 
isveryeharacteristic. 

In an ndvanceil stage of the disease, in addition to cerebral symptoms al
ready referred to, patients sometimes get into a con di! ion which bears a 
striking rescniblance to a state of amesthesia. Attacki; of angina pectoris 
sometimes occur in connection \\ ith fattv heart. F:1tty overgrowth of tho 
heart gives rise to no functional disturb;ncc of the organ, and is not at
tended by any unpleasant or clangorous phenomena. Should atrophy of 
the muscular suhstance of the heart, from pressure o[ the fatty accumula
tion, occur (which seldom happens), the attending symptoms and results 
differ in no respect from tho'c already detailed as attendants of lntty de
generation of its muscular fibres. 

Physical Signs.-The physical signs of fatty hearL arc few and not diag
nostic. 

On inspection, the apex-beat will be indistinct. 
On 1mlpation, no impulSC' will be cl0tected over the prccordial space, or it 

will only be perceptible when the body is bent forward. If the fatty meta
morphosis has occurred in an hypertrophied heart, there will be an undulat
ing motion similar to th:tt which accompanies excessive cardiac dilatation. 

On percussion. the area of precorclial dulness, both superficial and <l<'cp, 
is u;unlly increased. If hypcrtropby and dilatation exist it may be very 
greatly increased. 



516 DJSE.\SES OF 'fl! E 11 E.\ lff. 

Upon auscultation, lhe muscular elemrnto( the firRt sound will he in rl i~ 
tiucL or absent. 1l 1hc va lvul ar clement i.s ·' !onclcss," and is followed bJ au 
unusua.lly long period of si lence. 

Differential Diagnosis.-Fatly heart may be confonnc.l cd with other cardi:.ic 
degenerations. 'l1ho differential diagnosis Uelwcen cardiac rlilalalion au<l 
fatty heart is always difficull. In bolh the re ma.y be a fecUlc, irregular pulsc, 
ver tigo, ringing in the cars, and attacks of sy ncope. A dilated hc:tl'L occu
pies an abuonnal spncc in the thoracic cavity, and consequently gives r ise to 
an abnormal area of carcliac d uluess; the area of a fatty heart cloes not ex
ceed th e normal area. 'l'he muscular clement of t he first sou nd mav Uc 
feeble in dilatation, but it is 1un•er absent, as in fatty hcuxt. Cerebral sjmp
toms, :incl Cheyne-Stokes' breathing are marked symptoms in fatty heartand 
absent in dilatation. If fatLy clcgencral ion accom panies cardiac dilatation, 
there will be a greater distur lxrncc of the hear t's action than in fatLy degcn· 
eration wi lltout cl ilatation. 

Prognosis.- 'l'he prognosis unfavorable; its tendency is steadily 
to adv:rnce. 1 In dividuals with may live for years, but when thC 
disease reaches an advanced stage. is very un certain; a falal lcrmina. 
tion may occur sucl<lenly from syncope,~ from rnpturc of tlic heart, coma, 
or as the result of cerebra l anmmia; it may also terminate slowly Ly asthenia, 
whjch is usually attended by dropsy. 

Treatment.- There is no plnn of treatment that can restore the degener
ated muscular fibres. rrhc principal thing is, to improve or rather increase 
the tissue-ma.b.i11g power of the blood; to t his end, iron, coil-li ver oil, 
and strychnine may be g iven in connection with a good nutritious diet, fresh 
air, and physical exercise which must never be suffic ient to cause <lytSpnll:'u 
or ::my irregularity in the heart's action. All active or violent physicul 
exercise aocl excitement must be a,\'o ided ; the life of the patient must be 
tbat of an invalid. II alcoholic stim ulants have been used habitually or 
to excess, tbey must be stop ped. B.r a.rniding everything t ha t may stimu
late the heart's action, and by strict observance of all the bws of hygiene, 
life ma.y be prolonged. Digitulis does harm. 

In fr.tty overgrowth the only treatment whirh seems to be of any ser
vice is to restrict the diet to animal food and place tlie patient under ll s.\·~· 

t ematic physical traiuiug, so as to diminish or remove fatty accumulations 
in other parts of t he body. It is upon this principle that Oe1tel's treat
ment by monntain-clirnbing is Cased. All th(l excreting organs must be 
active, so as to relieve the heart as much as possible. Quain sayis that 
galvani sm applied from the back of t h e neck to the prccordium, by tbc 
in terrupted current, bas been ionod useful. 

Ai\ITL01D DEGENERA'l'lON. 

Amyloid or waxy degeneraUon of th e heart is rare. 
Morbid Anatomy.-rl'h is form of cardiac degeneration is never met with 

except in connection with simi lar changes in other organs of the body, and 
is clue to a constitutional cause. 
le~~~~~lllei~ch states that "new flhrillre can be formed from cell-elements remaining within tbe SllCO

t Quain saysdeatb. is sudden in fattyheart in tile proportion or tive to one to any other mode or death. 
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The primary changes take place in the connective-tissue surrounding tlie 
mllscle-bundles and in the bloo<l-Yessels. It is most frequently fonnd in 
the walls of the right ventricle, causing its cut surface to present the charac
teristic appearance of waxy metamorphosis. 

Etiology.-Waxy degeneration of tho walls of the heart is duo to those 
onuses which produce similar degeneration in the other organs and tissues 
of the body; among these causes syphilis stands first. 

Symptoms.-There are no special sympt-oms attending it, except those 
which are indicatiYe of cardiac failure. Its existence can only be suspected, 
never positively determined. Jf the signs of cardiac failure, with waxy de
generation of other organs, as the spleeu and liver, are present in an indi
vidual who has never been the subject of rheumatism or any v:L1vu1ar dis
ease, but who has a syphilitic history, there is good reason to suspect waxy 
degeneration of the 110art. 

Treatment.-There are no ~pccial indications different from the treatment 
of waxy degenerations in other organs. 

PARENCHYMATOUS DEGE1''l!:RATION OF TJIE HEART. 

Parenchyma.tous or granular degeneration, or" cloudy swelling," is that 
variety usually met with in acute (specific) diseases altonded by high tem 
perature. 

Morbid Anatomy.-The whole heart is soft, flabby, friable, and of a dirty 
red-yellow, clouded appearance. It may be slightly enlarged. The peri
cardium is dull, clouded, ccchymotic and somewhat ccdematous. Undei· 
lite microsrope the muscle-fibres aro swollf'n, and they all have a granu
lar appearance, which <lisappears 011 the addition of acetic acid, but which 
resists the action of ether. The striatious are very indistinct. 

Etiology.-Parenchyrnatous degeneration of the heart is caused by exten
sive blood-poisoning with or without high temperature. 

Symptoms.-Its symptoms a.re obscured by those that attend the ca.u~a
tivc disease. The heart impulse is feeble, the apex-beat is indistinct. The 
first sonnd gmdua1ly disappears and the second sound becomes indistinct. 
Violent palpitations are often present. 

Tl10 Dia,qnosis is made by the character of the pulse and the iadjgtinct 
apex-beat, common in the course of any acute febrile disease. 

The Prognosis depends on the conditions under which it occurs. If in 
the course of any acute specific fever, signs of heart-failure come on, the 
prognosis is very bad . 

Its Treatment consists in the prompt and judicious administration of 
stimulants. 

PIGMEN'fARY DEGENERATION OF TITE ITEART. 

Pigment granules arc found in the cardiac muscle.fibres in near1y every 
case of chronic valvular disease. In atrophy of the heart pigmentation is 
~s1wcially marke<l, aud the particles lie uear the axis of the fibres. Pig-
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men ta.ti on also occurs in cases of long-standing jaundice. In mclanosis we 
find a pigmentary infiltration of tho heart differing from the above by the 
black color of the granules, by their seat being in the connective-tissue 
and in the muscular-tissue at the same time, and by their localization in 
points aud circumscribed spots. 

rrhis con<l ition has no clinical importance. 

ATROPilY OF TUE HEART. 

Atrophy is a diminution in the size and weight of the heart. When 
the term eccentric atrophy is used a condition of si mple dilatation is rndi. 
cated . Atrophy may be confined to the walls of one cavity, or it ma.yin
volve the walls of all the cavities of the heart. 

Morbid Anatomy.-Somc writers describe atrophy of the heart under the 
head of si mp1c, concentric, and eccentric; but these terms are hardly ncc
essarv. as all cases of true cardiac atrophy arc concentric ; that is, arc ac
com1lanicd by diminution in the capacity of its ca.Yi tics . In some cases, 
wasting of the cardiac muscles is attended by inter-muscular connccLive
tissnc increase ; in such cases there will be no decrease in the size of ll10 
heart, bnt a marked diminution in its contractile power. There may be a 
decrease in size and number of the muscular fibres. The pericardium is t 

puckered and opaque. The coronary vessels are tortuous and prominent. 
When fatty or fibroid changes have induced by (pressure) atrophy of the 
heart-muscles, the term "yellow atrophy" has been given to it. Senile 
("brown") :t.trophy is due to extensive pigmentation. There may Uc 110 

histological change in the muscular fibres, or they may undergo fatty de
generation. 

Etiology.-Any chronic exhausting disease, as phthisis, syphilis, can
cer, or any disease that is accompanicil by wasting of the general muscular 
system, may produce atrophy of the heart. lt is frequently met with in the 
very aged. Atrophy of the heart may result from the pressure of extensire 
chronic pcricardia.l effusion. Mediastina.l growths may also cause it, hy 
their pressure. Fibrous thickening of the pericardium, causing constric
tion of the coronary arteries, as well as atheroma and thrombosis of these 
vessels, may cause partiaJ or complete cardiac atrophy. Abnormally small 
hearts aro not infrequently congenital, and are associated with imperfect 
vascular and sexual development. 

Symptoms.-Cardiac atrophy is usually aUeudcd by no special s.ymploms, 
as it is rarely met with except in connection with wasting of tl10 muscles of 
the general system. It is difficult to decide whether the symptoms indi
cating enfeebled circulation depend upon loss of heart-power or upon gen
eral muscular feebleness. rrhe existence of that form of cardiac atrophy 
which is met with in the aged cannot he positively determined durini;, 
1ife. That form which results from local interference with the nutrition 
of the heart is attended by symptoms similar to those of fatty heart. Iu 



CARDIAC TTJROllBOSIS. 519 

both forms, the heart's impulse is feeble and its sounds indistinct, and the 
apex-beat is to the right of and above its norm~tl position. 

Prognosis.-The prognosis depends upon the cause a.ncl extent of the 
atrophy. In extensive atrophy attended by fatty degeneration, and in 
n.trophy depending upon the pressure o[ a. pericarclia.1.ct-tusion, the progno
si::: is unfa.rnr.ible; the atrophy of old age is not attended by any special 
danger to life. 

Treatment.-AJI that can be done in this disease is to ~woid excessive 
physical exertion ancl mental excitement. The food must be nutritious 
and wine may be indulged in rather freely. Iron, which is so serviceable 
in other cardiac affections attended by enfeebled nutrition and failure or 
beart-power, will be found of ser'f"icc in this condition. 

RUPTURE OF THE HEART. 

Rupture of the heart rarely if ever occurs, nnless preceded by degenerative 
changes in the hen.rt walls. rrhc seat of the rupture is usually in the left 
ventricle, and it may be single or multiple. The fissure generally runs par
allel to the fasciculi of the heart fibres-it m1ty be partial at first, and 
complete some time after. Complete rupture mn.y vary in size from two 
inches to au opening only large enough to admit a probe; eccbymoscs are 
usually found around the rent; fluid blood and large coagula. distend the 
pericardium; the n1pture usually takes place from within outward, n.nd 
occurs orcommences during the cardiac systole. 

Etiology.-Rupturc of the heart may follow atrnphy, cardiac :rneurism, 
abscess, hemorrhagic softening, fatty and other degenerations of the cardiac 
walls; its immediate cause is usually some violent physical effort or mental 
excitement. If it occurs during sleep, or when thC> individual 'is quiet, 
there is reason to belfove that it commenced some time before it became 
complete, and that this apparently sudden ruptme is only its com
pletion. It is rare before forty and occurs usually afler tho sixtieth 
year. 

Symptoms.-Tf tho rupture is complete the patient's hand is suddenly car
ried to the chest, a few convnlsivr twitches occur, and unconscionsnc!'!s anrl 
death imm~diatcly follow. Tf the rupture is partial, the symptoms are 
those of collapse :-rapid, feeble pulse, restlessness, faintness, pallor, colO. 
skin, rnmiti11g, dyspnrea, and perhaps convulsions; death may not occur 
for several hours. Rupture of the heart sometimes occurs in connection 
with n. paroxysm of prccordia.I pa.in resembling angina pcctoris. 

Prognosis.-Death is certain ; nothing can avert jt. In seventy-five per 
cent. it is suddc1i. 

Treatment.-Necesmrily this can only be palliative. Stimu1ants and nar~ 
otics may be given to afford temporary relief. 

CARDIAC TIIIW~mosrs. 

At nearly every antopsy there will be found a <lark red clot of blood in 
the right heart, or in the auricles. This clot will be most firm in those 
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who die of chronic disease; it will be more or less adherent to t1ic cardiac 
walls and the trabeculre n,nd may extend like a. cord into the vesseht In 
phthisis they are usually very ti rm ; in nnremia they are jelly-like and pale: 
in ]eukromia. they are soft, creamy and puriform. In the e.xanthemata they 
arc very soft, and when an acute disease runs a very short sharp course 
there is often no clot. At one time these clots are entirely composed of 
fibrin, and are o( a pale straw-color; at another time they contain red 
globules, and arc of a dark red color. 'l'he coagulnm is not infrequently 
whitish at its upper portion, and deep recl at its lower, according to tho 
position of the body. These clots are formed during the Jast hours of life, 
and immediately after death. They have no pathological siguificance. 
They are often called passive coagula. 

Morbid Anatomy. -Iu trnc cardiac thrombosis coagula are formed in the 
heart-cavi ties, either a short time before death, or they may have existed 
for years. They vary in size from a pin's head lo a walnut, and may fill 
the greater part of one of the heart-cavities. If they arc of small size and 
firmly :i.dherent to the valves or chordro tendinere, they are called Ycgetations. 
If they are of large size, they are called thrombi, and form in any of the 
hcart-~avitics; they are more or less firmly adherent to the cndocardium. 
Their projecting portion is smooth and globular. In those diseased con· 
ditio,1s which interfere with the free circulation of the blood through tho 
heart, thrombi usually form in such portions of Lhc 11eart-cavities as 
are farthest removed from the active blood-currents. '£ho constitution of 
these thrombi varies; sometimes they are firm, dry and of a whitish color, 
composed of exsanguinated fibrin; at other times they have a globular 
outline, are firmly attached to the cndocardium, and have the constitution 
of cysts. 

Cardiac thrombi may rema.in permanently a.ttached to the endocardinm, 
or they may become separated from it in masses of considerable size, or in 
minute particles, giving rise either to embolism or septic infection; they 
may be detached, and, as '' fibrinons balls,'' lie free in the auricular 
cavities.' 

Etiology.-All cardiac thrombi originate in coagulation of the blood. In 
some instances the coagnlalion is rapid :m<l the coagula are of large size; 
in others, the coagulation is slow, and the coagula arc of small size. The 
condilions which fasor these coagulations arc, first, obstn1ction to the pas· 
sage of blood through the heart; second, abnormal cha nges in the compo
sition of the blood; and third, inflammatory changes in the interior o! the 
heart. Obstruction to the passage of blood through the heart may be due 
to valvulnr lesions, cardiac dilatation! or feebleness of the contractile power 
of the heart, inh erent, or from clegenernHon.o:i. The thrombi in the latter 
case are ca1led. marantic tlwombi. The condition of the blood which 
favors its coagulation, is tlrnt whicl1 we flnd in ncute inflammation, 
rheumatism, Bright's d isease, and certain acute infectious diseases, as 
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hemorrhagic variola ancl puerperal fever. Phosphorus poisoning causes it. 
Coagulation in endooarditis is due to tho roughening of the cndooardial 
surface produced by the inflammation. 

Symptoms.-Thc symptoms of cardiac thrombosis in its grarest form are 
urgent. At the moment of coagulation, the heart's action becomes fre· 
queut and irregular, the pulse is small, weak, and irregula.r iu force and 
rhythm. Partial syncope, with restlessness and jaci.itation are combined 
with symptoms of more or less complete pulmonary obstruction. Dyspncea 
is intense, there is active delirium, convulsions, and fina11y a fatal coma. 
Pulmonary congestion, iufarctioµ. and ccdema occur. Life is rarely pro
longed beyond the third clay. 

In less grave forms, the symptoms are not so urgent. ·rho dyspni.:.ea is 
slight, the cyanosis is not extreme, the jugular veins are but slightly dis
tended, the respiration is somew hat hurried, and the pulse is incrensed in 
frequency, is intermittent a.nd irregular; the symptoms are those of ad
'"mced heart disease. Where the coagula are of smal l size, and the coagu
lation takes place slowly, there will be few, if any, subjective symptoms to 
indicate their presence, and life may not be seriously endangered; these 
latter cases, howcYer, arc rather cases of vegetations forming on the valves 
and chordre teudinere. than true cardiac thrombosis. The dislodgment of 
a large piece of a thrombus en masse may block up a va1vular orifice com
pletely, and thus cause sudden death. Arterial embolism results £rom 
breaking off of small pieces, and there may be subsequent well-marked 
pyremic symptoms. 

Physical Signs.-Inspection and palpation show irregularity in the cnrdiae 
impulse. 'l'he area of cardiac percussion dulness is increased to the right 
of the sternum. 

On auscultation, there is marked irregularity in the heart-sounds. 
New murmurs arc developed, or, if murmurs existed prior to the occurrence 
of the thrombosis, they are increased in intensity. 'l'he most common 
murmur is that indicatirn of obstruction at the right auriculo-vemricnlar 
or at the pulmonic orifice, having its maximum intensity at the xiphoiU 
cartilage and being conveyecl to the left of Lbe sternum. Occasionally 
there will be a murmur indicating obstruction in the left ventricle. II the 
coagula are of small size, the murmurs are similar to those which accom
pany enclocarditis. 

Differential Diagnosis.-The symptom s of sudden sl10ck to the heart, and 
tbe systemic effects of sudden intra-carcliac obstruction, taken in connection 
with the sudden dc\"elopment of a loucl cardiac murmur evidently origi
nating on the right sid9 of tlie heart are su ffi cient to lead one to suspect 
the existence of cardiac thrombosis. The only conditi on which is liable to 
he mistaken for it is the rnpturing of <t valve, or of one of the cltord<e 
lendinem from ulcerative endocarditis. I know of no means by which a 
differential diagnosis can be macle between them until some time after the 
occurrence. 

Prognosis.-It is unfa,·orablc in all cases of extensive cardiac throm~ 
basis. If the coagula. arc smal l, it is possible for Lhern to disappear after a 
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time, or to become changed into vegetations; but large cardiac thrombi 
destroy life, sometimes in twelve hon rs, and at other times life may be pro
longed for t1Vo or three days. 

Treatment.-Thcoretically, the alkitl ine carbonates have the power of ar
resting or preventing the formation o[ cardiac thrombi, hence somegiveses
quicarbonatc of ammonia in endocarditis and pneumonia, to prevent the 
formation of heart-clots, which they believe to be rnry frequently the cause 
of sudden death in these diseases. 'l1here is no positive evidence in favor 
of, or against this theory. Bleeding, and every agent which has a. tendency 
lo enfeeble tho heart-power must be avoided. Absol ute quiet must be in
sisted upon and digitalis and opium may be administered in small doses. 
A1coholic stimulants must be given with great care, a.nd only to prevent 
collapse. .Formerly many described cardiac t1nombosis as "polypi" and 
polypoid growths in the heart. 

ANEURISM OF TTIE IIEART. 

Ancurisms of the heart may be fusiform, sacculated, or globular, and 
they are usually situn,ted in the wall or the left ventricle near its apex. 1 

rl'bey may be single or multiple, and if mu1tiple, open sepamtely or in com
mon. Sometimes cardiac oneurism looks like an elongated sac winding 
aromlfl the aorta. 

Morbid Anatomy.-In most instances, cru·cliac anenrisms form slowly, 
and arc the result of inflammatory processes in the enclocardium and myo
cardium. These processes (as I have already stated) may convert a small 

'- or large portion of the muscular wall of the ventricle into fibrous tissue. 
~L1hc portion so charged yields to the internal blood pressure, and a cir. 
cumscribed }Jouch or sac jg formed which communicates with the hearf.. 
cavity by an opening wl1ich may be very narrow, or may be the largest 
part of the sac. The neck is ha.rd, often cartilaginous, and mny be smooth 
or jagged. As these pouches increase in size, their wa11s become thinner 
nnd sometimes rupture; they may undergo cnlcificalio11. The wall consists 
mainly of fibrous tissue with endocardium intm·nally and pericardium ex
ternally.~ Adherent pericardium u sually strengthens the sac, which varies 
jn thickness from that of a sheet of paper to a quarter of au inch. These 
sacs may be partially or complete1y fil1ed with fibrin, flnid blood, or blood
clots. Aneurisms of the inter- ventricu lar septum, and at the base, usually 
result from the extension of a" valvular aneurism." '11be heart is usually 
enlarged. 

Etiology.-Arnong the causes of aneurism of the heart may be included 
endocardinl, l>Cricardial, and myocardial inflammations, the different forms 
of degeneration, fibroid changes, and tuberculous and syphilitic new 
growths. Rare before twenty, it seems to become more frequent as age 
advances. Males suffer twice as frequently as females. 

Symptoms.-The symptoms of this affection are obscure. There is noth· 

1111Quain'is;)(lca~es,5:?wereinthelertventricle. 

ll Tile cells are flat :mtl arranged 1mrallcl to the surface of the aueuri~m 011 accouut of prei~ure. 
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ing in its clinical history which clistinguishos it from other diseases of tho 
ventricular walls. In some instances every known symptom of cardiac dis
ensc is present. 

The physical signs are equally nnsatisiactory aad unintelligible. 1 The 
physical signs of chronic pericarditis, endocarditis, hypertrophy, and dila-. 
tation are sometimes all i1resent. In twenty per cent. of cases murmurs 
exist that replace the heart sounds. 

Prognosis.-Sudden dC>ath may occur from rupture of the heart into tho 
pericardium, or the patient may be worn out by the attendants of cardiac 
dihtatiou. 

Treatment.-It has no special treatment. Those means advise<l for the 
relief of cardiac dilatation will be found most serv iceable. 

NEW FORMATIONS IN THE IIEART. 

Morbid growtl1s, or new formations in the walls of the heart have no 
clinical importance, and I shall only enumerate them. 

Ganeer of the heart, as a primary affection, is exceedi ngly rare ; while 
cancerous nodules in the walls or on the surface of the heart, in connec
tion with general cancerous infection, occasiona11y occu r. It is apt to be 
associated with cancer of the lungs, or mediastinum. Under these circum 
stances, the disease usually manifests itself in the form of small circum
scribed mcdnllary or melanotic tumors, which are developed either in the 
heart walls or under the pericardium or endocardium. The surfaces of the 
heart rather than the substance of the myocardium arc affected, ancl the 
right heart suffers oftener than the left, although the cancer nodules arc 
nearly always multiple. Encephaloid is the form most frequently met with, 
~ml epithclioma is the rarest. When cancer of the heart is the result o( 
extension of cancer from the neighboring parts, large portions of the heart 
may become transformed in to cancerous tissue. Its existence cannot be 
recognized during lile ; it is of interest only pathological1y. Jn a few cases 
locnl pain, anginal symptoms, murmurs and symptoms generally indica
tirn of heart disease have led to suspicion of cancer of tho heart when C\'i 

denccs of cancer existed ·elsewhere. 
T1lbercle is found in the heart only h1 connection with acute general tu

berculosis; then it develops in the connective-tissue. Its existence cannot 
be recognized during Jife. Both gray miliary and yellow cheesy masses are 
found at the post-mortem. They are usually situated near the pericardium. 

Fibroma, lymphoma, lipoma, sm·coma, and myoma are rare forms of cir
cumscribed tumors found in the cardiac walls, or under the en<locardium 
or pericardium. Their existence cannot. be determined during li(e. 

Parasites.-Th e heart may be the seat of parasites. The echinococcus, 
the cysticercus, and entozoa have all been found in the 11eart-walls, a.nd 
ha\'e been known to lead to their rupture, causing death. Three and one
half per cent. of the cases of hydatid disease occur in the heart.' They 
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projctt in to the pericardium or into the heart-cavities as cystic tumorB. The 
sac may rupture in either direction, giving rise to embolism or to pericur 

ditis, usually with hremopericardium. 
True cysts, containing serum or grumous fluid, are very rarely found 

in the heart-walls. All of these developments have the effect o( dcprr.1.<

ing or interfe1 ing with the heart's action, but their diagnosis in most ca.-:L"i 

cannot be made. 

TUBERCUJ,OSIS OF TITE PERI CA HDIUU. 

1fubcrculosis o( the pericardium is only met with in connC'Ction with 

acute general miliary tuberculosis. Unless the tubercular de,·clopmcnt 
takes place only a short time previous to death, it wi ll give rise lo pericar. 

ditis. Its presence may be suspected from the existence of the pcricarditi~ 

in connection wilh the symptoms of general tuberculosis. In these Ctl.'il:~ 

tubercles may de,·elop in the layer of fibrinous exudation or be in the ,·i~ 

ceral membrane itself. Hemorrhage is common when the neoplasm is ac

companied by perica.rditis. 

CANCER OF TIIE PERIC.A.RDIU~C. 

'rhe pericardium may be the scat o-f cancer, bllt the cancerous develop

ment is nearly always secondary to cancerous developments in other par(l; 

of the body. It may comport itself (as to pseudo-membrane and exuda

tion) precisely like tubercle in the pericardium. More frequent than either 

is the formation of tuberculous or cancerous masses in the lung or m!'ili· 

astinurn, which hy pressure and nearness to the pericardium excite fatal 

pericarditis, by some called cancerous or tuberculous pericarclitis. 

CARDIAC NEUROSES. 

PALPITATION OF THE HEART. 

Cardiac palpitation is a paroxysmal forcible action of the heart which cai, 

Le appreciated by the individual in whom it occurs. 
Etiology.-It frequently occurs in healthy persons who nre o[ an excitabll', 

emotional temperament. An)1thing which lowers the nerve tone or dimin· 

ishes the power of self.control predispo;:;es to it. Slow conrnlesc:cnce from 
serious illne8;;, anmmia, auti-hsgienic surroundings, sexual excc10se~, amid~-. 

antl loss of sleep may also be regarded as predisposing causes. ProlongcJ 
muscular effort under excitement, as in young soldiers, has been regard~ 

as a cause of irritable heart which is especia11y liable to palpitation, bill 

such hearts are always hypertrophied and cannot be included in the fo-;t uf 

neurotic palpitations. llysteria, d)'Spepsia, neurasthenia, o,·er·indulgen~ 

in alcohol, tobacco, tea, and coITee are predisposing C'anses. Cardiac llfllp1 

tation is a prominent symptom in exophthalmic goitre and in uterine an 

onni::m derangements. 
It is most frequently met with iu young adnlts and more often in femal 

Lhan males. 
The exciting causes of an attack of palpitation are sudden shock an 
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other forms of emotional disturlmuce. ':J.1he attacks are sometimes induced 
and usua1ly aggravated when tlrn imlivi<lual's attention is directed to the 
heart. 

Symptoms.-In a perfectly healthy subject with a wcJl-!ormed chest, the 
c;ird iac impulse is so slight that the motion is not perceptible, unless the 
baud be applied to the prccordial space. \\'hcuever a person becomes sen. 
sible of the beating of his own heart, he may Le said to hare cardiac palpi· 
lation. lly the term is uuclerstood an umrnturally strong card iac impulse 
accompanied by au unnaturally ra1Ji<l action of the heart, which may be 
irregular or intermitting. Sometimes there is a loss of three or four beals 
which causes a sense of ~ppression or O\en of impending death. Jt may be 
nccompanied by a chok10g, paroxysmal, "fluttering,, sensation. In some 
cases the impulse communicates a quick shock to the chest '\alls; in other 
cases the impulse is prolonged and heaving in ch:uncter, and in others is 
weaker ancl almost imperceptible. 'fhe heart sounds may be so increased 
in intensity ns to be auU.ible to the patient when he lies on his left side. 
Thero ma)' be pl'ccortlial pain, but usually it only amounts to precordial 
··,rnxiety." 'fhe carotids throb; the heart ma)' beat from thirty to one 
hundred beats in a minute; the inipulse and sounds increase and diminish 
at the same time. The tits of palpitation may come on sudden ly and be 
or short duration, or they may come on gradually and be protracted and 
severe. ~[urmurs aro usually due to the :tccornpnuJ•ing anremia. Redupli· 
cation of the second sonucl is quite characterisLic. Sometimes there is ex
treme <lyspnooa and heaJaclie, vertigo and ringing iu the ears, and photo· 
phobia. The mind may be bewildered and the patient may stagger, yet no 
paralysis or vertigo ex ists. The respirations are irregular or oppressed, 
with dyspnrea and a short, dry cough. 

Differential Diagnosis.-'fo distinguish between nervous cardiac palpita· 
tio11 indepem1cnt of organic disease of the heart, and cardiac palpitation 
depending upon organic mrdiac disease, is of the greatest importance. 
Cardiac palpit:1tion independent of cardiac disease comes on sudden ly and 
is not constant, whereas organic cardiac palpitation comes on slowly and is 
persistent. In nervous palpitation, all the p\Jysical signso.f organic cardiac 
1lisease arc nbsent. Persons free from organic heart disease complain more 
frequently of palpitation than those who are the subjects o{ organic dis· 
ease. Palpitation of organic heart clisease is increased by exe rci se. 

Prognosis.-The prognosis in nervous palpitation is always good; although 
it may cause the patient great uneasiness, it never destroys life . 

Treatment.-In each case of cardiac palpitation it is important to find ont 
and, if possible, remove its cause. Anoomic subjects should take iron in 
large doses for a long period. In hysterical palpitation all uterine derange
ments must be relie\·ed. If the excessive use of alcoholic stimulants, to
bacco, strong tea or coffee, is the cause, it must be stopped. Occurring in 
a gouty subject, those means which have been found to relieve gouty mani· 
festations must be employed. 'l'bose in whom no special cause Citn be 
found, should be directed to sponge the surface of the body nigbt and 
morning in cold water, exercise moderately in the open air, and live on a 
nutritious diet. 
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During the attacks, relief will usually be ob~~ined by the adrninistration 
of some o( the more reliab le ncrvincs ancl diffusihlc stimulants. Narcotics 
generally do harm. Digitalis should never be given in purely nervous car. 
diac pa1pitation. Ether, ammonia., chloral hydrate, :ind the bromides arc 
occasionally useful; sometimes camphor, assafcetida., nrnsk and valcrian arc 
serviceable as anti-spasmodics. .A very important element in the successful 
management or an attn.ck of nervous ca.rdia.c palpitation, is the positive 
assur:incc of the medic:1l attendant that there is no danger attending the 
paroxysm, and that there is no disease of the heart. 

ARRHYTHMIA. 

Arrhythmia is irregular heart actiou . 'l'he inegularity may be either 
in frequency 01· force, that is, the interval between successive beats may lie 
lengthened, or tho artery may be unequa lly filleJ at each systole. 'l'his 
dist inction, however, cannot be made always. Arrhythmia is often asso
ciated with palpitation . 

1t is perfectly normal in some individuals for tho lwart to drop a beat oc
casionally or at regular intervals, aud tbe bcc.1rt actiou is frequently ren
dered irregular from emotional cau:::;es, such as fear an<l grief . .ArrLJtli· 
mia may be duo to the toxic effects of cofiee, alcohol, tobacco, ele. 111 
fact it results so often from the abuse of tobacco that the condition is <lcs
ignated "tobacco heart ." On the other hand, arrhythmia may be canscd 
rcflcsly by intestinal disorders or diseases of the tubes and ovaries. Jt i~ 
associated with organic disease of the heart valvcs--most frequently at the 
mitral orifice-and changes in the myocardium, as fatty, flbroid, etc. Itis 
met with in connection with neuroses, e.g., hysteria, epilepsy, aud exoph· 
thalmic goitre. Finally, cerebral hcmonhage and concussion may be men
tioned as causes of arrhythmia. 

l'arietws of Arrh!Jtlunia.-Tho heart may interrnit only occasionally or 
after every second or third beat. 

Embryocardia is a condition of heart action which resembles that of the 
fetus. 'l'ho pause between the second and first sounds is shortened, aml 
the two sounds become similar in lone and duration. Embryocar<lia occurs 
in canliac fibrosis and extreme dilatation . 

In the gallop rhythm (Odlcr) "the sonnds resemble the footfa11 of a horse 
at canter." It is thought to be clue to rcduplicn.tiou of the second sound. 
'l'he gallop rhythm is most frequently met with in arterial fibrosis anti 
chronic interstitial nephritis . 

Puls1~s ..dlternans.-At times a strong beat will alternate with a weak 
beat. 

Pulsus Pamdoxus (Kussmaul).-Occasionally in chronic pericarditis, 
lluring inspiration, the pulsations become increased in frequency but di
minished in force. They may C\'CD disappear. 

Delirium cordis is extreme irregularity both iu the frequency and force 
of the pulsations. It comes on in adv:urned dilatation from whatever cause, 
and sometimes in exophthalmic goitre. 

The prognosis and treatment in arrhythmia depend upon its etiology. 



TACHYCARDIA. 

'l'achycardia is increased frequency of the heart action. It may be symp 
tomatic or idiopathic, constant or paroxysmal. r11achycardia is 11ot nccc:5-
sarily accompanied by subjective symptoms, and thus is distinguished from 
1mlpilation, though the two conditions may be associated . 

l ncreased frequency of the pulse is noticed during fever, and bas Leen 
known to continue for a Joug period after recovery from acute infeclious 
diseases, notably diphtheria. But the term tachycardia is limited usually to 
attacks which occur paroxysmally . The pulse may reach 200 or more per 
minute. What the heart gains in frequeucy, however, it loses in force. 
Furthermore, the diastole is shortened, and a diminished quantity of blood 
enters the heart. llence the arterial tension is uot raised. 

i'!Jmptomatic tachycardia is associated with some morbid cond ition, or is 
clue to excesses in smoking or drinking. It occurs in adolescents who arc 
anremic and ueurotic, in mitral or aortic disease, in multiple neuritis, 
and in diseuses of the uterus and ovaries. 

Jn some instances it seems to be caused by paralyl'.!is of the vagns from 
com pression of the nerve itself or its nucleus, e.g., tumors in the neck 01· 

region of the metlulla, hemorrhage in the medulla, etc. 
ldiopalltic tachycardia is regarded as a pure neurosis . No lesion has 

been found to account for the increased pulse-rate, nor can auy cause be 
assigned except d istu rbance of the cardiac innerrntion . It occurs at times 
in epilepsy and exopbtbalmic goitre. In fact, rrrousseau regarded it as a 
masked form of the latter. 

ParoX)'Smal tachycardia is usually sudden iu its ouset, thongh thern may 
be such proclromata as ringing in the ears or vertigo. 1'he pulse becomes 
accelerated, often reacbiug 200 Iler miuute. It is feeble, compressible, and 
at times irregnlar. 'l'he respirations are increased, but not in proportion 
to the pulse-rate. Jn many instan ces the pntient is- sensible of the increased 
heart-action, and may suffer from a sense of constrictioll about tlie chest, 
but this is 110t constant. The attack may last only a few minutes or be 
cont inn cclseveralclays. 

The prngnosis clepe11ds upon the cause of the nerve clisturbanco. 
The immediate treatment should be complete mental a11d bodily rest, 

antl the applicn.lio11 of ice to the precordium. Potassium bromide or mor
phia may be given if the pn.ticnt is sufre1·ing or excited. II the attacks are 
due to a removable cause, that should receive appropriate treatment in the 
intervals. 

BRACilYCARDJA. 

(Bradgcardin.) 

Brnc11ycardia is diminished frequency of the heart action. It may be 
symptomatic or idiopathi c, cousirmt or paroxysmal. 'l1he pulse-rate fal1s 
to 50, 40, or e\'en 25 per minute. 'fhe lowest recorded rnte is 7. 

Brachycardia is normal in some iudividuals in rare instances, ancl is pres
ent in twenty-five per cent. of women during the 1rne11)erium (Blot}. 

SynqJlomatic bracbycanlill most frequently follows acute infectious dis-
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eases, such as rheumatism, diphtheria, pneumonia, and typl~oid fl;'\'Cl'. ft 
may occur in diseases orderangcrncnts o( the alimentary t.rnct, f.f!., gai:;tri1• 

ulcer, cancer, gastric or intostinal dyspepsia; in amernia, cblorosis, dia

betes mellitus; and in fatty or fibroi<l degeneration of the rnyo('ardium. 

]3rachycanlia o{ toxic origin is seen at times in ur:~mia, in chola.•mia, dur

ing thu adminh:;tratiou of digitalis, and in lead-poisouing. _.\Jeoliol and 

coffee may causo brachycarLlia, but tachycardia results more often from 

their abuse. 
lu aUdition to these causes it must bo remembered that stimulation of 

the vagus produces a slowing in the heart-action. .Brachycanlia oceurring 

in meningitis, cerebral hemorrhage, an!] tumors probably is due tu prei-:su1c 

!::itimulation of the vagns or its nucleus. This is borne out by the fact that 

unless the initation is removed paralj•sis of the vagus often results aud the 

heart action becomes accelerated. 
ldiopalltic brachycardia occurs as a pure 11eurnsis in a limited number 

of cases, 01· it Illa}' be associated with some other neurosis as hj'stcria or 

epi lepsy. 
Probably all cases of brachycarclia nre dependent upon direct or rC'lfox 

stimulation of the vagus fibres. 
J>aro.l·ysnwl biachy('ardia usually comes on sudden ly. 'l1hc pulse bccomeg 

feeble, small, and compressible1 and its rnte is diminished. The paticn~ 

may be unconscious of his abnormal heart action, or may suffer from a 

sense of oppression. In all cases the pulsations should bo counted at the 

heart. 
Brachycardia is of serious import only when caused by cerebral or myo

cardial diseases. 

ANGINA PECTORIS. 

Angina pectoris is au agonized pain in the region of the heart, exteudiog 

into the nrck and arm, and accompanied by a sensation of impcm.iing 

death. It is a symptom 01· collection of symptoms of organic discmsc of 

the heart and blood-vessels, especially fibrosis of the aorta and coronarJ 

arteries. lt has no special morbid anatomy. 

Etiology.-lnherited, nervous, or" neuralgic'' tendencies predispose to it. 

Bighty per cent. of cases occur after the fortieth year . Gout, alb11minuri:t 1 

diabetes, and t·ertain hepatic clisea::ies arc often associated with it. 'l1rou~cau 

dwells on the relationship between angina pectoris and epilepsy. '!'here 

are, howeve1·, thl'ce diseases with which it is especially liable to occur: <lis· 

case of the aorta, obstrnctiou to the coronary artery, and fatty degeneration 

of the heart. 
The other diseased states with which it is Hable to occur are, insufliciency 

o( the aortic valves, with a rigid dilated state of the ascending portion of 

the arch of the llOrta, combined with dilatation of the left \'Cntricle. Wht:n 

these conditions exist, angina pcctoris will not occur unless the heart's 

action is suddenly disturbed, or its movements impeded by some mechanical 

cause. 
Symptoms.-'11be symptom~ which attend au attack of angina pcrtoris ar 

quite characteristic. 'J11rn patient is suddenly seized with an intense ago· 



niziug pain in the precordinl region (usually commencing on a level with tlie 
xipboicl cartilage) extending through the back and along the left arm. 
This pain is of a stabbing or lancinating character and produces a sensntion 
of impending suffocation-a feeling as though death was near at hand. 
r11berc may be true laryngeal pain. .At the commencement of this pain the 
countenance becomes dea<lly p;.llc nnd is expres:si\le of extreme •m.xiety and 
suffering; the surface is CO\'ered with a cold perspiration, the pulse falterz: 
and may be almost imperceptible, or its tension mny be increased; the res
piration is short and hurried, ancl the patient is unable to lie down or even 
to move, for tho least motion aggravates his sufferings. II is consciousness 
is undisturbed, and his spinal as well as his cerebral functions are mrnf
fecte<l, but there may be slight wanderings as the attack passes off. Not 
infrequently the rhythm of the heart's nction is undisturbed and the pa
tient does not even cxpericucti palpitation. Sometimes the action of the 
heart is so much deranged that syncope or even sudden death occurs. 1'he 
pulse may be slow and feeble or markedly irregulnr. Usually after the 
parOX)'Sm has continued for a few moments, or at the longest an hour, it 
gradually subsiJcs. The attack may come on dnring sleep. 

At first, there are long intervals between these attncks, but after a time 
they become frequent. Between the attacks the general health may be 
11nimpaircd. 

Differential Diagnosis.-Angiua pectoris may be confounded with l;jpas
modic astlt111a1 hysteria, intercostal neuralgia, niyalgia, and the first stage of 
acute pleurisy. 

Although the phenomena attending a paroxysm of angina pectoris may 
bear a striking resemblance to those of spasmodic asthnl(t, a physical exam
ination of the chest will detect the }Jresence or absence of the character
istic physical signs of the asthma, and thus lead to a correct diagnosis. 

rn10 almost constant evidence of arterial fibrosis and the fixed, immov
able position which the patient assumes i11 an attack of angiua pectoris will 
distinguish it from au hysterical paroxy::;m . 

In intercol;jtal nwralgi((,, the duration of the attack, the points of tender
ness, Urn direction of the pain, and the absence of cardiac disturbance, will 
distinguish it from angina pectoris. 

Jlyalgia and acute pleurisy may simu late angina pectoris. In each, 
ac,ute pain and catching breath are present; but the condition of the circu
lation, taken in connection with the locality of the pain and the physical 
signs of pleurisy, will generally decide the question . 

Prognosis.-The prognosis in angina IJectoris is necessarily unfavorable. 
Sometimes the first attack proves fatal; in more instances the second or 
third, while in many mol'e, perhaps in the majority of instances, the pa
tient at irregular intervals cx1Jeriences a succession of attacks, each par
oxysm beiug more severe than the previous one, until finally, after a period 
extending from one to six or eight years, an attack occurs in which the 
heart's action is arrested and death ensues. 'l1hc later attacks are excited 
by trivial causes, or apparently come on spontaneously. 'fhe prognosis is 
very grnrn when the signs of aortic disease and extensive artcrinl fibrosis 
nre })l'escnt. The tendency of angina pocloris associated with any form of 

3± 
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organic disease of the heart is to grow steadily worse, aucl termiuate in 
death within a year. 

Treatment.-During an at.Ltick, means should be employed i,o alle,ia.te or 
arrest the paroxysm; during the interrnl the excitjug cause should be rn
moved or its predisposing power diminished. lt is doubtful whether lherc 
are any remedial agents that have the power to arrest or Ycry greatly relieve 
a paroxysm. Diffusible st imulants, sedatives, and auti-spasmodics have all 
been employed, but so far as my experience goes they have no power to 
alleviate or arrest the paroxysm. Ucst, and the free administration of 
digitalis, are of the greatest service. Chloroform should not be usc<l. An 
emetic for an O\'Crloaded stomach, or hot foot ha.tbs, etc., when cold cani:'Cs 
a paroxysm, are often advantageous. Quain and many others advocate tlic 
nitrite of amyl, 111. v-vi, inhaled from t!ie handkerchief ; nitro-glyccriae 
(1-JOO ma dose) is very useful, and hypodermatics of morphine ruay be 
given in conjunction with it. It is well for those who suffer from angina 
to carry constantly either the nitrite of amyl pearls or the nitro-glycerine 
tablets. 

During the interval all violent emotions and all active physical cxcre1sc 
must be avoided. 1ndigestion, or flatulence, when present, should be 
relieved by careful attention to the diet. The only medicinal remedies 
which I have found of service in delaying and rendering less SC\"Nc 

the paroxysm of angina pectoris are iron, strychnine, and arsenic; lhcsc 
should be administered daily in small doses. Phosphorus and zinc arc 
useful in "nervous temperaments." When angina pectoris is associated 
with fatty heart, the rules given '!'ur the management of the latter disease 
should be observed. Quain states that a continuous current, tbe + pole 
on the sternum and the - pole on the lower vertebrre, has often produced 
marked amelioration of angina! paroxysms. Trousseau strongly advises 
belladonna given continuously in small doses, on the ground of the analogy 
of the affection to epi lepsy. 

EXOPHTHALMIC GOITRE. 

(.&tsedQIA 's Disease.) 

Basedow's or Graves' disease is an affection in which there is e11lar~e 
meut of the thyroid body, protrusion of the eyeballs, cardiac palpilatlu111 

and ancemia. 
Morbid Anatomy.-It is atteuded by 110 constant morbid lei;ions. 'l'he en

largemcut of the thyroid body is accompanied by dilatation of its \t:o:::eL~. 
'l'he }Jrotrusion of the eyeball is caused by dilatation of the vessels behind the 
globe; both of these changes appear simultaneously _with derangement of 
the circu lat ion, and cardiac palpitation. rrbere are many circumstance:; 
which render it probable that the enlargement of the vessels is clue to some 
vaso-motor disturbance which allows of their passive dilatation in the neck, 
the thyroid body, and the orbit; at the same time it causes an eI.cited ac
tion of the heart. The thyroid body may be filled with cysts or be tbe seat 
of hyperplasia. 

Etiology.-It rarely occurs in males. lt is met with in women between 
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twenty and thirty years of age. Severa] members ol the same family may 
have exopht halmic goitre. A" neuropathic tendency" is usually strongly 
marked. Menstrual derangements attended by violent mental emotions of 
,· .. uious kinds often precede its Jevelopment. 

Symptoms.-This disease may come on suddenly or slowly; if it develops 
slowly, tbe patient will at times for a long period complain of severe attacks 
of cardiac palpitation, and pulsation in the arteries. Gradua1ly these at
tncks of palpitation will become more frequent and sernre, the eves will 
become slightly prominent and staring, and after a time they may ~become 
so prominent that the lids will not cover them. Occasionally the insertion 
of the recti muscles can be seen. rrbe protrusiou is often greatly increased 
under excitement. rrhe attacks ol cardiac palpitation grow more severe, 
tho thyroid gland visibly enlarges, and tho eyes become lustrous and pro
jecting. 1 011 casting the eye clown, the eyelids do not follow as in health; 
-this gives a. peculiar look to tho patient, and is called von Grnefe's sign. 
\"ision is not usually disturbed, bnt there may be sli glit loss of co-ordina
tion. Diplopia, traceable to paresis of the right trochlearis, has been noted. 
i'rofuso lachrymatiou is uot uncommon . Exophthalrnus is often more 
marked on one side than the other, and is then apt to be atteuded by en
largement of tho thyroid body on the opposite side. 

'rhe thyroid gland usually enlarges slowly. 'l'he patient's attention is first 
nttracted to it on account of a continued pulsation of the lower part of the 
11cck. It is usually unequally enlarged, is soft, elast ic, and at first pul
liates, due to the dilatation of the vessels in the gland; after a time thero 
is increase of tissue, and blowing sounds are audible over the enlargement. 
There may be a change in the pitch of the voice, perhaps from pressure of 
the enlarged gland on the recurrent laryngeal nerve. Sometimes the voice 
is hoarse or entirely lost. There is always da.uger from pressure of the en· 
larged thyroid gland upon the trachea. Tho cardiac palpitations are rapid 
and irregular, the pulse-rate varying from one hundred to one hundred and 
forty per minute. 'fbe heart-sounds arc loud, and a soft, systolic bellows. 
murmur may be heard at the base and in the forge arteries. There may 
be a distinct t hrill. The carotids may be dilated. The circulation is rapid, 
the VC'ins filling rapidly, and the. pulsa.tion of the sma11 arteries is felt by 
the patient. Mental emotion and violent physical exertion bring on attacks 
of palpitation, which may be so violent as to produce a visible enlarge
ment of the precordia with every beat. Stimulation of the accelerator 
ttervcs of the heart probably causes the palpitation. 9 

Debility, anremia, indigestion, anorexia, and cliarrhcea may be present Un r
ing the whole course of the disease. Insomnia, amenorrhcea, and 'Jsterical 
symptoms are very frequentlyobserrnd in nervous females. Ina fewinsbLnces 
the temperature is often r1evated to 103° F., and fol1nwed by profuse sweats. 

Differential Diagnosis.-When the three classical symptoms are present 
in a female, viz., bulging of the eyeballs, cardiac pal pi tatioa. and enlarge-

1 Eulenbergregar<lsincrensed<levelopmentof!nt.inlhecellulartissueoftheorbit,a.s,in part, the 

: ~:~~;~r~~~~1~~~:~~~~~\~\1~~~;c~~~~~i~~c~~ri~:1~·~~gn~i~~a~~~~~ ~~1:;~uon of tbe coro-
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q1ent o! the thyroid, a mistake in lhc diagnosis will scarcely ocrur. \'on 
Graefe makes a diagnosis on the "want of harmony between the move
ment of the eye :rnd its lid." 

CyslicgoUr"eis not accompanied bycxophthnlmus, nor byparoxysmnl cu
lrtrgements. The tbyroirl in Basedow'sis far more elast ic than in cyslicgoitrc. 

The lustrous nppcarancc of the eye suffices to diagnosticale it from prom
inence due to heart disease (e.g., hypertrophy), which latter would give 
evidence of organic changes. . 

Local orbital or cranial causes of exophthalmus are excluded by tho 
absence of sq uint and other cerebral symptoms. 

Prognosis.-This must always be guarded. The younger the Fubjcct, 
the more favorable the prognosis. It may increase for month r:, remain 
stationary for a year or two, and then gradually decline, but not wholly 
clisa..ppcar. In some instances its course has been acute and rapid. Recov
ery occurs in from four to ffre per cent. of cases. Groat improvement has 
occurred in from thirty to forty-fi,re per cent. of cases. It does not directly 
cause death, but intcrcurrcnt affections are generally ill-borne and fatal. 
Any heart disease (organic), great anremia., or evidence of the "neuro· 
patbic disposition," renders the prognosis unfavorable. Pregnancy is said 
to liave a f:tvorahlc influence. 1 Death may occur from valvular disease of 
t he heart, pulmonary tuberculosis, gangrene of the extremities, pulmonary 
apoplexy, or ro<lcma. 

Treatment-The first remedies proposed in the treatment of this a.ffec. 
tion were quinine and iron, and their use is still followed by the best re
sults. Traube gi\•es them alternately , fire grains or c1ninine Olle day, and 
tc:n grains of iron, in the form of \"allet's mass, the following da)'· Digi· 
talis has fl beneficial action in certain cases. Arsenic does harm. lodine 
is condemned by some and recommended by oLhors. lt has been claimed 
that belladonna, hydrocyanic acid, and ergot tranquillize the heart. Gal· 
vanization of the cen1 ical sympatheti c diminishes the cxopld.halmus anti 
lowers the pulse-rate: it is to-day the favorite plan of treatment with many. 
J lydropathic treatment is highly praised by some li'renuh authorities. H 
seems to me important that in all cases, and especially when chlorotic 
conditions are present, hepatic stimulation forms an importnnt part of the 
treatment, and that the diet be restricted to meat and milk as far as pos
sible. 

(Drop81J of the Pericardium.) 

llyclropericardium is a sero-albuminous effusion in to the pericardia! 
sac. non-inflammatory in character, and when absorbed leaves no trace 
behind it. It is often very abundant and a source of great discomfort !o 
the patient, but rarely directly causes death. The effect of such fluid 
effusions is to embarrass the action of the heart, while the lrnart-fibre be
comes pale and is easi1y torn, the result of the serous infiltration. Six, 
scrnn, or more ounces of fluid arc usually found. of a yellow, green. red. 



PNF.Gl!OPERICARDit'lf. 5~3 

or red-brown color. Thirty-three per cent. of albumen is usually present, 
and a small amount of fibriuous matter that coagulates on exposure to the 
air. 

Etiology.- Non-inOammatory effusions into tho pericardium occnr most 
frequently in connection wilh rcn;il and carclic.tc 1lisc:l"CS. In that form of 
renal d1~l'a~e which complicates :::carlatina, it is especially liable to occnr, 
:rnd under such circumstances ir is p:1s3i,-c in character an<l is soon real1-
sorbed. on the restoration of the ren·tl Iunct1ou. When it occnr.s in chronic 
forms o! Bright's disease, it. is more serious and obstinate. When it. nc
c:ompanies chronic cardiac disease it is the result. of the general venon·~ 
congeslion, and its pres me greatly embarrasses the already enfeebled 
heart. It may result from any disease where there is, from physical causci;, 
a. tendency to serous transucfation into the cavities of the body. 

Symptoms.-The symptoms and the physical signs which attend such 
effusions clo not materially differ from those already detailed as marking 
the stage of fluicl effusion in pericarditis, except lhat there is entire ab
sence of any febrile disturbance. There is no friction sound present at 
any time during tbe progress of the effusion. It is an early symptom 
when due to heart or lung disease; and occurs late when due to spleuIC, 
hepatic, or renal disease. It occurs very Jate in the tuberculous and can
cerous cachexire. 

Prognosis.-In chronic Brigl1t's disease und in advanced cardiac disease, 
it is usually the precursor, although it can scarcely be called the cause of 
death. In other conditions the prognosis will depend upon the circum
st:mces which attend its development. 

Treatment.- In the treatment we must be guided by the peculiarities of 
each case. All the measures recommended for the treatment of hydro· 
thorax may be employed in the treatment of hydropericardium. To find 
ont nnd remove its ca.use is or the greatest importance; in other words, 
treat the diiieased condition which gives rise to, or pormits the effusion. 
Only in scarlatina} albumiuuria is the accumula.lion so sudden that para
ccntcsis may be demanded. 

PNEUMOPERICARDIU)I. 

Pneumopericardiurn, or air in the pericardial sac, is the result either of 
a perforating wound of the thorax, or the perforation of the pcrimmliul 
sac by an ulcerath·e process and tho admission of air from some organ 
natura.lly containing it-stomach, intestine, lung, or oosophagns ; or to the 
putrefaction o( an exudation. 

The diagnosis of this accident rests on the tympanitic percussion sound 
OYer the pericardia\ space, and the tinkling, splashmg, or metallic sound 
heard directly over the heart. With the exception of those cases which 
arc of traumatic origin, this accident rapidly proYes fatal; 80 per cent. 
die in non-traumatic and 50 per cent. in traumatic cases. Its treatment is 
altogether symptomatic. 
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H.&MOPERICARDIUM. 

Hremopericn.rdinm./ or blood in the !)Prioarcl ial sac. may lie o[ trau
matic origin, or ma.y result :from rupture of the heart, or, far more f1·c
quent1y, the pericardium becomes d i8tended r, ith Ulood from lhc rupture 
of oue of those small aortic aneurisms which c1 cve1op on lhat portion of 
the aorta included within the pcricarcli:1I sac. Unless of traumatic origin, 
it rapidly proves fatal, and will be found at the autopsy of mauy cases of 
sudden death . When of traumatic origin, the effused blood is out often 
absorbed. 

SYPJinITIO DISEASE OF 1'IIB HEART. 

There may be two manifestations of syphilis in the heart,-thefibroid 
vatclt and the gummy tumor 0 1' gumma. 

Morbid Anatomy.-Pal", yellow, gnmmy masses arc fo nnd, mmally inti 
mately blended with the cardiac substance, bu t often projecting as nodules 
from its surface. At first they are elast ic, firm, homogeneous, often t'er.11 
hard; later they soften n.nd become cheesy. 'rhey miLy become Huid and 
open in ward and give ri se to cardiac aneurism. As a rule the cher:.;y prod
ucts are absorbed and a puckered, fibrous scar remains at their site. 8orne
times the gummata-which a.re nearly always multiple-appear as" infil
trati ons" or" deposits." They may occur in any portion oi the heart. 
Wheo the outer zone of a gum ma undergoes development into fibroid tissu(', 
the cascous portion remains as a compact mass. Bruce regards this as an 
in termediate form between the fibroid patch and the tme gn mma or 
'· sy1Jhiloma." 'rhc myocardial Yesscls arc not infrequently the scat of 
(syphilitic) endarteritis obliterans, giving ri so Lo infarctions iu the wall of 
the heart; and the pericardium is commonly found adherent. 

Etiology. -Fibroid patches and gurnmata arnm both from congenital and 
acqu ired syphilis. 

Symptoms.-Symptoms of cerebral or viscera] syphilis may and often do 
mask those of the cardiac affection. Should the puckered fibroid tissue nar
row or distort any part of the heart, or involve the valves to such an extent 
as to cause obstruction or allow of regurgitation, then n murmur-differing 
in no respect from other m.urmurs-will be the chi ef symptom. 8y11cope, 
infrequent pu1se, palpitation, dyspncen., choking. and many other symptoms 
of heart disease have occurred in the few recorded cases of syphilis of the 
heart. 

The diagnosi:s rests mainly on the exclusion of all other forms of henrt 
disease, :ind the evidences of syphilis, hereditary or acquired, in the indi
vidual 

'l'he prognosis would be more favorable than, probably, with any other 
s11nilnr condition, on account of its amenability to treatment, which, of 
course, is purely anti-syphilitic. 

1 Uremopericnrdium is non.inllummatory. Blood u1 uy till lhe sue l\'heu io.llammatioo exists; fb1.<D tbc 
namehemorrlmgic:pericnnhtisi11upplied. 
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DISEASES OF THE BLOOD-VESSELS. 

Under this head will be considered the following diseases of the arteries 
and veins. 

DISEASES OF THE ARTERIES. 

I. Acute Entlarteritis. V. Arterio-capillary Fibrosis. 
II. ChronicE11darteritis, or "Alli- VI. Syphilis of Arteries. 

eroma." VIJ_ .1tropliy, llypertroplty, Dilata-
UI. Periarleritis. lion, Narrowing. 
IV. Degenerations: Fatty, Waxy, and Calcareous. 

DISEASES OF THE VEINS. 

I. Acute and Ultronic Pltlebilis. IL Dilatation of tile Veins. 
JIT. Embolism and Tlirombosis. 

ACUTE ENDAR1'ERITIS. 

Acute endn.rteritis is an inflammation of the tunica intima, which is 
formed o[ endothelium lying on longitudinally arranged elastic tissue. As 
an isolated lesion it is rare. 

Morbid Anatomy.-Along some vessel, chiefly the aorta, numerous ele
vated round patches are seen projecting from the internal layer. They are 
red, opalescent, soft, and elastic(" gelatinous patches o[ the aorta"). '11hr 
elevated patches are made up of embryonic cells arr:.mged in parallel lines. 
These patches may undergo ulceration. Fibrin may form on their surface 
aad inclose either the white blood corpuscles or the proliferated and free 
elements of the diseased surface. Pus formations and gangrene may resu lt_ 
The middle coat is not extensively involved, hut a periartcritis nearly al .. 
ways occurs. 'fhe whole vessel becomes friable. Emboli form, and coagu .. 
lation may result in arterial thrombosis. 

Etiology.-Wounds, emboli, extension of inflammation from without, and 
irritation from a hard legetation may cause it. Acute a.ortitis is usual1y of 
rheumatic origin. A purulent aortilis is described by some as occurring in 
septic conditions. 

Symptoms.-There :u·e no special symptoms by which it can be distin
guished. When coagula are formed thrombi result, and then the symptoms 
will be those of thrombosis complicated by pyremia. 

CHUONIO ENDARTERITIS. 

A tkeroma, or endarteritis deform ans, is a common disease. 
:Morbid Anatomy.-It is an inflammation of the internal coat, with thick· 

ening in patches, the thickening being clue to multiplication of the cellu
lar elements ;-granular fatty degeneration of these elements and of the 
miJ<l.le coat follows, and a yellow atheromatous focus is produced, separated 
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from the blood curreut by a thin tense pelliclc. Al; the atheromntous 
changes take place, the centre of the patch contains a putty-like muss 
of cbolesteriu crystals, fat granules, and crystals of fatty acid. \\'hen 

there is little or no faltv 
change in the patches, lhe 
process is called " .~clero. 
sis," and they arc thl•n 
stained dark brown. Wlwn 
these proces:;:cs progre:'8 
slowly, calcareous granules 
infiltrate the tunica intima, 
and, later, form thin, !ria· 
ble calcareous plntt•s just 
underneath an internal peJ. 
liclc. The ve8scls above 
the heart in the t.hornx :ire 
most frequently affected; 
they become enlarged, ir
regular, and friable. When 
the stiffened internal coat 
breaks, chinks arc formed 
which fill with blood and 

Chronic Endartcritie : Athcrom~. later become melanotic. In 

.t. !:=,::,~~,:~~:;~~~::1

1~;:~;,~u~:~:.~~~;n:i:~
1

,:n~wn the aorta the middle coat 

P. l;f5t~j~/,ji~:::B~;1;,:~:'.a.-o. ;11uscutar coot(tunica ~:!~~s~:fal~~;' it~o~~ra::t~ 
a. ~r;::urarBpaCUcontainrngcaJcarroiu,granular.andfatt11mat- destruction of the middle 

i~·lf:::J,~tJ'll!~T::i~;~~~ez::,::J!':Se"':if:. coat is the only cause or 
spontaneous aneul'ism or 

the aorta. The external coat £nally assumes the histological characters of 
the altered internal coat. After the aorta, the cerebral, coronary, and 
splenic vessels and those of the lower extremity may become involved. ln 
the small vessels, narrowing and stenosis are the results of chronic arteritis. 
Cardiac hypertrophy is a common result of the rigidity and iuelastieity of 
the aorta and its branches. 

Etiology.-Atheroma or arterial sclerosis is a disease of advanced life . 
.Men are far oftener affected t.han women. It is predisposed to by gout, 
rheumatism, syphilis, Bright's disease, lead poisoning, and especially by 
alcoholism us. Over-strain of the vessel is often its immediate cause. It 
is said sometimes to be an extension from the endoca.rdium into the 
aorta. 

Symptoms.-Nearly all its symptoms are the mechanical results of rigidity 
of the artery. The left ventricle is hypertrophied. The peripheral arteries 
arr enlarged, lengthened, and tortuous, and an irregular out1ine is readily 
felt along their course. 'rhe pulse is feeble, sometimes imperceptible; 
the sphygmograph shows a short up-stroke and a flat summit (pulsus tar
dus). The extremities arc cold and parts may become gangrenous (senile 
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gangrene). Apoplexy may occur, and some ascribe epilepsy and senile de
n1entia to atberomatous arteries. Tl1c different organs a.trophy, the skin 
becomes dry, and the lungs are frequently emphysema.tons. Dissecting 
uncnri,;ms ma.y be induced a.flcr a. 1'11pture or fill a.l licromatons abscess; 
pl•r:<isicnt anasarca of the legs in old men is often due to calc1fh•d 
:lrterie!'. · 

Differential Diagnosis.-Aortitis ~ometimcs gives rise lo symptoms Lliat. 
can C.'3t:thlish a diagnosis. Tlw::e are acute subi;:ternal pain with oppre::
s1011, palpitation. quick and feeble pulse. With lhc."e symptoms ma.y be 
a:<sociatecl a hard systolic murmur. originating al the seat of inH:un
matiou. and tmnsmitted to a distant point of the aorla. Paroxysms of 
pain like angina. pectoris arc sometimes marked. 

Prognosis.-lt is a condition which ca.nnot be cured. 
lts treatment is altogether hygienic. 

PERlARTERITIS. 

In periarter!tis the athentitia and Ycry soon the surrounding cellular tis
sue arc hypcrrernic, swollen and infiltrated with cell~. The external coat 
1.H.·conH'S homogeneous and gclatinon~. The proccs:-; terminates either in 
conuective-tissnc or pus formation. In purulent infill ration or the exter
nal coat the intima is not alfectecl ; but should the micl<llc coat becomC' 
in\·oh·ecl pus may open into the blood current and a.n ancurism is liable lo 
he formed. 

Etiology.-Periarteritis occurs from wounds, extension of inflammation 
from adjacent parts. 01· during the course of pyremia. 1 Peria1'teritis is lhP 
fir1<t step in the formation of those miliary aneurisms occurring in the 
<'Nebral vessels, and which arc always founU prece(]ing cerebral hemor
rhages. 

Fatt,11 degeneration, apart from atheroma, is rare. It occurs chiefly in 
the aorta. I n the internal coat the fat granules occur in Hat layers, and 
in the rn icldlc coat they are iound between the fibres, and when very 
:ihundant the muscular clements cannot be distinguished. Sometimes the 
endothelium a.lone is involved, and it may desqu:una.te, laying bare lhe 
tunica intima. This is said to accompany erysipela..s and relapsing fever. 

f'alci(imtion of the arteries, independent of atheroma, is even rarer thna 
ratty aCgencralion . 

Amyloirl degeneration occurs in the small arteries, espccia1\y in the 1·emtl 
glomeruli, but also in those ol the spleen, liver, intestines and lymph gland::;. 
lt::; causes, gross and microscopical appea.ra.nces, tests, etc., arn fully dis
cussed under chronic Bright's cli!"case. 

('ancer onlv attacks the ad,·entitia. 
Tuherrulo1;s gra,nules often stud the external coat of the small arterie~. 
Syplu'liticdisense of the arteries chiefly attacks the cerebral vessels. Great 

thickening and nodose swellings are due to gummatou~ material infi1tmtin~ 
1 Ku~~m1ml n11d Maier de~cribe n p1:ri11rterllls nodo~a wl1ich i11 ueullll}· f!lllll, und Oull nnd Sulton have 

tal ledthehyallnef1broidnp1>e1Hnuceoftheexkrnalcoato!the 11rteriolc11arti:riQ-capill11ryjllnYNU. 
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the outer coats. The walls are opaque and the lumen is considerably 
diminished. Later, cellular growths occur in the internal coat. Throm
bosis and cerebm1 softening arc often the result. '11his neoplastic !orurntiou 
has been called arterioma. When such a. con<litiou is suspected, mercury 
and iodide of potash arc to be given. 

Genetal tlila,tation of arteries may be due to ntony or pantlyi:;is of their 
muscular coat, or to atbcroma or degeneration of their walls. The aorb~ 
and the pulmonary arteries are those most frcqucntl_y involvc:cl. Somc
l:.imes the aorta and its branches are the scat of congenital uniform stcnosis. 
fhis occurs in females chiefly, and is associated with other malfororntions. 
Tlte symptoms are a small pulse, frequent palpitation, co1d extremities, 
tendency to syncope, and menorrhagia. Gastric ulcers arc common. rrhe 
aorta may be contracted and nearly obliterated at its junction with the 
ductus arteriosns. 

GENERAJ_, AR'l'ERIAL FIBROSIS. 

Dr. Bright, and most pathologists since his time, noticed that the granu
lar contracted kidney-the "sma1l red kidney" of the English writers-was 
usually associated with morbid changes in other organs, and it was gen
era.Uy held that, nuder these circumstances, the kidney was the organ 
primarily affected, and that the other changes were the result of the cachcxia 
prodnced thereby. 

In 1872 Sir William W. Gull and William Henry Suttm1' denied the cor
rectness of this la.tter opinion, and claimed that all the morbid changes, 
those found in Lhc kidney, as welJ as those of the other orgnus, were 
equally dependent upon a fibroid clcgcner11tion of the walls of the smaller 
arterioles and capillaries. rro this degeneration they gave the name arterio· 
capillary fibrosis, and whjle admitting that it commonly began in the kid-
11eys, they claimed that there was evidence of its primary appearance in 
other organs, and also of its occasional localiza.tion elsewhere, to the entire 
exclusion of the kidney. The morbicl changes peculiar to this condition 
have long been recognized by pathologists, as have also the corresponding 
clinical facts, but the connection between tbem was not understood . ft 
is this connection, this grouping together, with a more detailed knowledge 
of the minute changes, that constitutes the present theory. Although 
the description of the pathological changes, as given by Gull and SnLton, 
has been shown to be h10orrect, their comprehensive explanation of a gen· 
eral arterial disease, as distinct from any renal disease, is fully accepted. 

Dr. George Johnson and others have shown that an hypertrophy of the 
arterial muscular coats may produce similar symptoms as the fibroid change, 
and an acceptable explanation has been given by Conbeim of the relations 
which such muscular hypertrophy bears to renal disease. While these arte
rial challgcs arc thus most frequently associated with some form of nephri· 
tis, they may be primary, and not involve the kidney in any marked degree. 

Morbid Anatomy.-Two <ljstinct pathological processes must be reco¥
oized as producing those changes and symptoms which are charac~erist10 

1 Medico-Chirurg:. Trnn~:1etin11~. 11:in. 
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of high arterial tension. In the first lhe changes consist in a. general 
increase in lbc amount of fibroid tissue throughout the body, especially 
marked in lhc excretory organs, together with hypertrophy of the left :m~I 
dilatation of the right vcntl'iclC'. The increase of fib rous tissue usuaJhr 
begins in lhC' outer cont of lhe smallest arteries, and ~prcads thence thro11gi1 
the connccti,·e-tissnc stroma of the organ involYed . 'l1hc inner cout ii'i also 
sometimcii much swollen, gmnular, aml thickened. In thr capillaries the 
new ti:-suc is granular and without any fibroid appcarnnet.' . According to 
Gull and Sutton the mu::icuhtr coat of the artrry is atropbil'll. The result 
of tht':;l' changes is to diminish the calibre and destroy the elasticity of 
the n>s~els. This nlterntion in the \essels is the primary and e~scnli:.d 
morbid process; by its reaction upon the heart, and by its spreading to 
the adjoining tissues, it produces the following secondary cll:.inges. By 
the formation and retraction of 
new cun11ective-tis.suc. especially 
in the kidneys, ga:stro-intestinal 
tra<:t, and ~kin, lhcse orgaus di
mini);h in ~ize and lose more or 

~~:1:1~t:.hrir granular epithelial 
1 
\ 

rrhc lnngsarc firm, With pl"OJ1li- \I 
ncnt bronchi, and often show 
well-marked H$1Cu1ar emphyse
ma. There is atheroma of the 
aorta and or the cardiac rn.lves, 
opacity of the arachnoid, nnd in
.::n:·ai"e in the amount of the sub-
<1racb11oid liquid. F10. 101. 

no~'~!~~~~~~;il;~ r:~l;~C~~~~ge~~11~~ Section froTio~~~i!:~:i:~~i~~ ~,!.~cg\~·11 ~1~t§f_neral arterial 

clitions, they arc so frequeutly A. f~~iti~f~;~~r~:~~~;~~~i~~i~:i~;:~~:·;:, developed, late or soon, as to Uc 
considered n complication if not J). 

part or the disease. 
The kidneys are small, red, 

and granular, with aclberent cap-
:;ulcs, and with small cysts scattered thl'ough them. This condilion of the 
kidnC'y must be cl ist iagujslrnd from the mfred or yellow g1·anu,lct1· kidney, 
which, nccording to this theory, is either a large white kidney that has 
;ihrunk and become granuhU', or rise is the consequence of an attack of 
acute parenchyma.tous nephritis supervening upon the chronic interstitial 
change. The microscopical appearance of the kidney i8 such ns will be 
tlc~ribed in interstitial nephritis. There is increase of intertubular con
llN:tire-tis:sue, especiaJly nronnd the )falpighian bodies, and in and around 
the walls of the miirnte arteries. 

'fhc hypertrophy of the hcnrt, which is found so constanlly in connec
tion wilh these changes, is readily exphrined. Th e heart i!'-1 cn ll e<l npon !or 
greater effort, in order to ovcr(·ome the ohst rucliou to lhe blood-current 
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created by the change in the artc>rio1C's and capillaries. and, as in the C':ISfl 

of other mu~cle5:, it increases iu size and strength to mrd the additional 

demands. The increase of nrtcrial prcssnrc is also ffllt within the heart. 

and ultimately produces the other changes ~ren upon the vnhcs- -clmngt.'d 

which arc found at the points subjected to grral prcs:sure 

'This explanation is in harmony with lhe following factF; obsrrn•d h} C: ult 

and Sutton: hypertrophy o[ the left ,·cntriclc cxistt'd in all ca.ses in whid1 

the nsscls were generally thickened by the hyalin-fibroicl changr. and it:i 

<ll'grcc nll'ied directly with the degree or the cxtenl of the changl'. 'l'h(ly 

<1rgue thal it is due not lo renal disease, but to the morbid chang('s in tlw 

vessels, becau~e (1) il is often absent in cases of large white kidney, in lar

daceous (liseasc, and in scrofulous P.velitis, with almost complete de~trur

tion of the organ; (2) wbene,·cr hypertrophy of the heart cocxislcll with 

large white kidney, the hyulin-fibroid change was also present; and (3) 

hypertrophy is found at a ,·cry early period of the kidney affection when 

the excretory function i:- not greatly altered. 

rl'hc other pathological processes which produce a. similar clinical picture 

of high ;nterial tension and hypertrophied heart associated with !'('llill <lid

ea~e, are, according to Dr. George Johnson, fonnd in an hypertrophy of the 

muscular coats of the smnller arteries a.nd arterioles. It seems wC'll Ctitab

lislicd that sucli :in hypertrophy occurs, but the c.xplanation of its cause 

offt'red by Dr. Johnson, that the hypertrophy was intended to Uec:rcasc the 

:irtcrial calibre, and thus shut out irriliLting blood from the orgaus, docs 

not, seem tenable. 
This muscular hypertrophy is found especially in connection with pnrcn· 

chy1mttous forms of renal cfo::easc, and Conhcim's explanation appears the 

most probable. 
Ile claims that runctional actirity in the kidney varies directly with the 

arterial tension and b]oocl-flow. When part of the renal pnrcnchymri 

becomes inactive through disease, an increai::ecl arterial tension is :i ncce~

sary condition for the extra acthity demanded of the unaffected portions, 

in or<lcr that the ~um tola] of tho renal secretion may not be diminbhed 

'l'o produce this, an increase of cardh1c activity is necessary. which result~ 

in cardiac hypertrophy. In order, then, tba.t the augmentation of cardiac 

actirity may not disturb the circulation in organs requiring no change in 

their vascular conditions, but may be conccntrutecl upon the kidney, a.gen

f'ral contraction of all the arteries is necessary-a contraction which shall 

vary with lhc \'ariccl requirements of the sm~eral parts. Such contraction 

can be accomplished only through the muscular coats of the vessels under 

the control of the sympathelic system. Its persistence results ia hyper· 

tro1Jhy of the m nRcu lar coats. 

Althongh these changes are pathologically and etiologically entirely di~ 

tinct from an arterial flbrosis, clinically they can not always be disti.n 

guishcd, and we are able to recogtiize only high arterial tension and 1 

results. 
Etiology.-The exciting cause of the fibroid chnn~e is usually Rome f.or 

of blood-poisoning, either temporary or chronic, such as gout, alcohohsm 

pregnancy, scarlet fever, lead poisoning, and certain forms of <lyspepsi 



541 

mal-ai;;similntion and functionnl (fo:orclC'rs of thC' liH•r. which acl h.r produc
mg first a functional and then an organic incrca~c or the nrtcrinl tension. 

Aside from thcs<' direct causes, howcnr, WC' recognize' a fihroicl diathe~i~ 
which influences all inflammatory proccssC's. Under its influence causC's 
which would otherwise be inopcrntiYC produce rxlcnsirc fibroid degene
ration. The C':tciting c::m~c of the muscular hypertrophy would he found, 
according to the theory given. iu clcfcctirn renal function-a defect which 
'Jlay he reJntivP or ab.solute, inherited or acquired, and be pre!-5ent with or 
"'·ithout renal disease. 

Symptoms.-Thc symptoms rnry with the organ chiefly afiectrd and the 
1eriocl o! the disease. The first in order of time, and the one 1q1on which 
1\lahomecl places the most reliance as a means of diagnosis, is the increase of 
arterial tension, recognized by the pulse, or, better, by the sphygmograph. 
During this istagc, if the pressure has increased rapidly, dropsy and albu
minnria may be present, but ordinari ly these two symptoms denote accom
p:mying epitbclinl change in the kidney, or an cx:1ccrbation in the progress 
or the disease. Albuminuria is not itself a symptom of nrtcrial fibrosis; 
on the contrary, the affection may run its cour:;;c without the appearance 
of this symptom. In such cases the rascular changes hnYe involrc<l other 
organs. and have 1eft the kidney unchanged or but slightly affected; such 
patients die with symptoms of pulmonary or gastro·intcstinal troubles, or 
of cerebral hemorrhage or nncurism. 

The condition begins as ::t diathesis in early life, gnining ground eYery 
yl'ar, and betraying itself by the puhrn, pulmonary cmphy15ema. or dyspep
sia. nncl if at any time n. f':erious exacerbation occurs, death may he caused 
with symptoms referable more directly to the heart or kidneys. 

Diagnosis.-The diagnosis, therefore, is to be made mainly by a consid
eration of the character of th~ pubc, and it is claimed that heretofore, in 
the majority· of cases, the disea:-e has passed nnrecognizccl, 1 the diagnosis 
being made only when the kidneys were sufficiently in rn lrnd to give rise to 
all.mmimn·ia. The important point, therefore. is to recognize the condition 
or high artcrinl tension . The sphygmograph alone can always do this with 
certainty, but careCul examination of the heart and pulse will nsuaJly suf
fice. The pnl~t) of high pre.s:sure has beru rariously dc,o;cribe<l as hard, 
cord·likc, per1'istcnt, long, or slow. The most constant and drnracteril'tic 
quality i:-: that designated ns persistent or slow (not infrc<plCnt). The 
artery feel1:l full under the finger during diastole as WC'll tis systole o( the 
heart, and its Rystolic expansion is prolonged,-thc so-culled pulsus lardus. 
shown on the sphygmogrnph by ::t prolongation of the elcval ion of the 
trace. 'l'he heart signs of liigh arterial pressure are a long or rednplicatccl 
ti.rat sound heard over the inter-ventricular septum, and an accent uatcd 
8econd sound. 

The following conclusions, taken from Gull and Sntton't:i first paper and 
UahomeJ"s last upon the subject, pre~ent the points 111 convenient form. 
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There is a. discm::e characfcri?.ccl by hyalin-fibroicl formation in the artC'ri
olcs nnd capillaries, atlcndcd with a.trophy of the adjaccut tiss.Ul'r:. 'l'lu~ 
rnorbid change in the resse1:s jg the primary and eiiscntial condition o( the 
morbid stale called ;ll'tcrio-capi11ary fibrosis with contracted kidney. The 
kidneys, howcrer, may be little if at all affected, while the morbid cha11go 
is far advanced in othet organs. The blood coudition which produces the 
11igh artcrinl pressure is tho primary condition, fl.Ud is not secondary to 
<lcficient renal excretion .is heretofore held. The carJio-rnscul11r r·han~t·.~. 
when found ;tlonc, may be taken as evidence of the existence or the dis
ease. 'l'hc condition of high pressure is almost constantly prc:sent Ill old 
age. and in one form or another brings about a large proportion of the 
deaf hs of those over fifty years. The existence of high nrtcrial tension iu 
the pulse of yonng persons indicates a diathesis, and import-
ance. 'l111c same condition being of frequent occurrence the agl' of 
fifty is not of such greaL irnporUtncc, unless present in an excessive dl'gl'l'l'. 
It then produces serious symptoms and calls for nrtivc trcntmeut. 

Treatment.-Whethcr inherited or acquired, Lhe fibroid clialhesis is nwsL 
intimately :1ssociated with l1thremia, and all treatment is primarily direClt!l 
to this condition. Evidences in early life of faulty metabolism, of <lcfocl
ive oxidation 01· deficient elimina.tion of waste proclnc::ts, should lead to lhc 
n<loption of :.t carcfnlly regulated diet a.ncl the per.sistcut use o[ those drugi; 
which stimulate these processes. ·when tlw condition is once dc,·clopc<i 
ancl the evidences of high arterial tension arc present, even greater c;m• 
must be excr<'ised in the diet. Prom the earliest indications of disturh
ancc in the Lntritivc }Jl'OCCSSl'S. tho persistent u.sc of alkaline w:1tcrs will Uc 
desirable. )lercury and w~u·burg's Lincturc arc the most decided stimu. 
la.nts to the metabolic changes ; and lntcr, when fibrous tissne is being 
formed, minute do::)CS of bichloridc of mercury may be given continuously. 

Phlebitis mar be ncntc or chronic. 
Morbid Anat~my.-Jn acute phlebitis the ndvcntitia m:ty he firi;:.t ill\'olwd 

and the inflammation extend inward, a clot forming in the calibre of lhc 
vein; or the inflammation may eommcucc within, in conuection with sur
rounding inOammation, and extend outward. If there is extcnsi"c <:on
nectivr-tissuc infiltration around tho vein, adhesive obliteration of the vein 
results; should the clot soften aud disintegn1te, pns formations result. The 
presence of a clot may be regarded ns au essential accompaniment of all 
forms of phlebitis except the adhesive or chronic. 

Jn chronic pltlebitis the external cMts of the veins arc very much thick· 
cnrd, while thr intima may be normal. The connectirn-tissue around !lw 
,·ein is greatly increased, there is hypertrophy of its muscular tissue, anrl 
the vasa rasornm are rnry much dilated. In rare cases thickening, fatty 
degeneration, and calcification ( '· atheroma ") of the innermost venous coats 
aTe found. In these cnsl'S the outer hrers will almost invariablv exhibit 
"sclerotic" changes. This lias bcc11 caile<l "chronic endopltlebitis." 
. Etiology.-Thc comm(1ncst cause of phlebitis is the form:ttion of a throm· 
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bus. Periphlcbitis may be induced by wounds, ulcers, abscesses. chronic 
visceral disease, pblegmouous erysipelas, separation of the placenta, oslco
mrelitis, amputation, ligation of veins, pyremia and septicremia, celluliLis 
fr~m any cause, and, according to some, by varicosity or permanent clila.
tation. 

Symptoms.-If the min is within reach of observation, it wi ll be founfl 
hard, swollen, and tender; prominences occur at the sites of the valves, 
pains clart along its course, and the limb muy become stiff. When super
ficial, the veins can be felt, and the skin over them is fo·id red. When 
deep main trunks are involved, the limb is swollen and the skin pale, tense. 
and shining over it. 1 Abscesses in the course of the vessel, which may 0 1· 

may not communicate with its interior, are 0£ common occurrence. Should 
the tissues become cadema.tous and should constitut ional hectic or 
p_yremic symptoms st1perveue, suppurative phlebitis (peri-pblebitis) may 
b<: suspected . 

Gouty phlebitis occms in tliose with hereditary gouty tendencies; the 
skin orcr ~L rein becomes clusky or li,~id red, the vein is hard, and the limb 
is ::;omewhat oodematous. All the symptoms may suddenly disappear, 
quickly lo reappear in some distant part (metastatic pl1lebitis). Varicose 
\'Cins in the gouty are especially liable to these mauifestatioas, although 
Jo,:;.sof tone and local crythema a.re more to be blamed tha.n gout for these 
\'('nous inflammations. 

Differential Diagnosis.-PhJebitis is distinguished from lymplumgih's Ly 
the fact that iu the latter the glands are tender and enlarged from the out
set; and bright red streaks :ire very numerous. 

In erysipelas, redness is in the form of a. general blush ;-in phlebitis 
lhcrc is only a dusky red localized streak. 

Prognosis. -This is bad ouly in the suppurativc variety. 
Treatment.-Absolutc rest, splinls Lo confine and render the affected 

limb immovable, and hot fomentations over tho parts are tho first indica
tion~. Abscesses should be opened early, and when oodema occurs the parts 
must be bandaged. 

YAl:IX. 

Yarix or dilatation of the veins occurs most in obstructive diseases of tho 
right heart. In a few cases the veins become d1lalecl and varicose without 
any obstruction, the cause of the dilatation under such circu:nsta.nccs bei ng 
rcry obscure. 

Morbid Anatomy.-,Vhen Ycins dilate they elongate; tho dilatation is 
mo:st marked immediatelv aborn the val ms an<l tho affected Yein assumes 
t\O irregular outline. rrb'c walls arc thickened from hypertrophy of their 
middle coat at some points, and clilatccl at others. Dilatation may Lake 
place in the largest, the smallest, or in the medium sized veins; calcarcou.s 
plates not infrequently form in their walls, and phlebolites and Yenons 
calculi often develop in the pouch-like protmsions iu tbe veins, where the 
circulation is slowed. Local or general obstruction and a. Taricose condi
tion of tho veins serve pmnari1y as important aids in diagnosis and rarely 
require medical treatment. Tbey are mainly surgical disorders. 

1 Scephlegmasiaalbadolcll!linworkson0bsletrica. 
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TIIROllBOSlS. 

Tltrombosis jg coagulation of the blood in the heart, or blood-\'essels, 
during life. Tbc colt or coagulum is c:1llcd a tlirombus, and is most com
monly mot with in the veins. Parietal thrombi are those clinging to the 
wall of a, vessel and not com11Ietely obstructing the f:low. Occluding 
thrombi are those absolutely obstructing the ftuw. 

Morbid Anatomy.-In rapitlly formed thrornhi a considerable number v! 
red blood discs arc entrapped and the color is Urst dark red; jn such clots 
the fibrin at once completely fills the Yessel. :md the thrombosis is uniform 

or non-laminated. 'l'hcse arc the usnal charac
terislicsof oblitcrnting thrombi. In slowly formed 
thrombi fewer red blood discs arc entangled, 
hence t he color is lighter, sometime~, indeed, 
the clot is absolutely colorless. Tho structmc 
is laminated or stratified, a.nd Lhc mass a<lher· 
ing Lo the wall of the vessel does not wholly ob
struct the current, or at leust in its early stages. 
These 1n·imitive thrombi usually extend nlong 
Lhe resscl Lo a branch whose blood current is 
suftlciently strong to arrest t heir progress. Tlw 
projecting conical end of the coagulum becom
ing softened, small pieces may be detached nnd 
thus enter the circulation. 

A thrombus tnrt}' organize or undergo shrink· 
ing, softening, or suppuration. 

Organization occurs oftenest in uniform 
maq'"'"""'"'"''"'·"·'""""''fd7

· thrombi s itu:_ited in arteries. 'rho ]encocytcs in 

~i\;fj~i~~'.~~)~;:l;;~;yi!;;~ ~1~: c~~~~~c~~~cs~ti~:~~: !1:1~ v:::se~:s~)1~1~~~e~~;'c:~~ 
new structnrn in whose meshes li es the clllbri:-1 of 

the clot. Progressive dilatation of the new vessels ultima.tely renders tho 
original channel pcrYions :-" canalization of tile thrombus." 1 

Instead of organization a thrombus may soften. Stratified thrombi 
usually soflen. Molecular disintegration commences at the centre of the 
clot, which will be found fillecl with a purulcnl-looking milky or pulpy 
material. coutnining albnminous granules, molecular fat, granular dctritn~, 
and changed red and white corpuscles. rrhis is not suppuration of the 
thrombus, nor sl1ould it be ca11ed imrifol'm softening. Large cardiuc 
thrombi suffering these changes resemble cp:ts. Those thrombi Lhat lm·ak 
down into granular matter containing bacteria and pus cells, are specific 
or infectious thrombi (vide Pyromia). A non-infectious thrombus, a!ttr 
softening, may be wholly absorbecl; or. as central ~oftcning occurs, fibrin is 
deposited upon the periphery. Pus may enter such a thrombus from without. 

Suppuration is occasionally seen in the thrombi of rnins surrounded by, 
or icading from, inflamed parts; a mulliplication of leucocytes takes plaet' 
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m the thrombus either by proliferation or immigration, and the whole 
of tens down into a purulent iluid. In these cases the wall of the min itself 

is always inflamed. ·.rhesc softened and broken-<lowu Lhrombi are a common 
1:ausc of embolism. When the middle cont of tho vein is involved aud in
tensely inflau1e<l, lruc :suppuration of the coats may occur, and thus throm
bo~is may be a cam;c of nbsce::;s of the external coals of :~ rciu. It is impor
iaut to distinguish \.Jetween thrombi aai.l pn8t-mortcm coagula :-the latter 
re sort, divisible into two layers-a colored and an uncolored-are neYer 
·uniuatccl, their texture is looser, they nC\'Cl' entirely fill tho vessel, and they 

do not adhere to its wall. Heart clots that form during the death agony 
arc, in color and consistence, midway between the two just mentioned. 
'I1hcy arc entangled with the columuro carncre and chordru tcndinero, but 
an be separated with a little care. 
Etiology.-Any nbnormnlity of the \'Csscls, but especially of the tunicn 
ti ma, will induce the formation of a. thrombns (athcroma, phlebitis, endar

teritis, etc., etc.). Any neoplasm in a vessel may cause it. Wounds, blows, 
·gation, dilatation of the vcs~els or of the heart, and anything that will 

idiminish heart power, or induce slowing of the blood current, will induce 
llmnnbosis. Hence we find it occurring in phthisis, cancer, old age, etc., 
tc. 'l'hc veins of the pelvis .;nd lower limbs, and in children the cerebral 

·in uses are the favorite seats of these "tnarantic ., thrombi. 
Compression thrombosis results from slowing of the current from mechan

. I causes outside the wall. In the heart thrombosis may be caused by 
ndocarditis. Lymphatic thrombosis has chiefly been observed in the puer

peral condition. ln leucocytbromia the capillary circulation being intcr
cred with from the vast number of white corpuscles, clots readily form in 

lhe n~ins. Finally, venous thrombi are especially liable toiorm in the pockets 
of the valves. 

Symptoms.-The symptoms depend upon the extent of tho obstruction to 
he circulation a11d the size and sitnation of the vessel :-for instance, 

when the femoral vein is plugged, phlegmasia alba doleus results. Throm
sis of the cerebral resscls gives rise to special cerebral manifestations. 1 

hrombosis of the portal vein is followed by the grave symptoms of py
phlebitis. Moist gangrenC', ascitcs, hydrothorax, redema and cyauosis of 

he face ancl neck, hemorrhage from stomach, intestine or kidney-each 
ay be a consequence of the plugging of the main ,·ein issuing from the 
art. The specia.1 danger of Yenous thrombosis is the possible detachment 
Ca portion of the thrombus, its transportation by the circulation to the 
eurt, and its arrest there or in one oI the branches of the pulmonary ar

cry (embolism). The result of arterial thrombi is anremiaof lhe part sup-
licd, necrosis, or hemorrhagic infarction. 

EMBOLISM. 

An embolus is any solid body other than the corpuscles Boating in the 
blood current. Embolism is the occluding of a vessel by an embolus. 
Tims it is seen that arterioles and capillaries are the usual seats of embol
ism, since in theee vessels the currC'nt is toward ever·diminishing branches. 

35 
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In general an cm bolus is pnrL or a11 of a dislodgc1l thrombus; for example: 
a clot in the femoral vein (milk-leg) crumbles; particles arc swept mto 
the ascending cava, then through the right heart into lhc pulmonary 
artery, and some of the latter's branches having a calibre smaller than the 
diameter of the Jlarticles they will be ]llngged. 

Morbid Anatomy.-When small arteries are plugged tho anastomoses 
may prevent any visible lesion from occurring. 
When a vessel of any size is plugged, the first re. 
sult is anremia of the district supplied by the 
branches of the blocked vessel. Then there is 
backward pressure and regurgitation of blood from 
the veins, through the capillaries into the arteri
oles, whose vitality is impaired because of this venous 
substituHon. Exudation and ultimate necrosis ot 
vascular walls are followed by hemorrbage, and the 
blood coagulates forming a liemon·ltagic infarc. 
tion. When an cmbolus causes anmmia aud ne
crosis without hemorrhage, it produces what Ji! 

callccl a. wliite or anamiic infarction. The primary 
and essential change in r, white infarction is coagu-
latiou-neCTosis. The sh:tpe of an infarct is conical 

rn"~'".m_ !'",w'"'''~'-''!'"bli•h· because of the tree-like branching of the arteries 
and capil1aries beyond the site of the em bolus; 

Em""""'"""'•"''"" Ar· and it is usual1y situated with its base toward the 
surface and its apex toward the centre of the 

u.,_,~"1';~5!':~•: .. '""-""'"'"'·"'Y· organ. 1 In non-infective infarctions the mass be· 
comes decolorized, changing from dark red to dirty 

yellow, and then to white. At the same time it shrinks and finally may 
learn a depressed fibrous patch or cicatrix. Jn larger masses molecular 
disintegration and softening first occur and a vulpy granular pnriform 
fluid forms, which becomes enclosed in a. fibrous capsule, and finally be
comes cheesy or calcareous. In both cases there is a circumscribing zone 
of congested vesse Is. 2 

WlJen a vessel is plugged, wholly or partly, and the vessel is a terminal 
artery, hemorrhage does not necessarily occur, and there occurs a. white or 
anoomic infarction, which is to be distinguished from adecolorized hcmor· 
rhagic infarction by microscopical examination. Some emboli are alwnp 
fol1owed by necrosis, others by hemorrhage. In the brain anremic softening 

1 Cobnheim states that iu order to produce hemorrhagic infarction the artery mu~t be a te.rmlnal artery, 
~~·ha~ev~:~_.:Q~ a~~ t~1~~:~~l~~n~~~:~::r~!:rtwil~~ r;~a!b~a~~:::~. ~\~t~~~,~~:in~~~r~~: ;~~~b:o:~ 

~~=D~~;~~;::~~:~~Jn";r=:.~~'.e"st~:~:~:~!~1~:
1

:~~i:~!;~;"~~o~:e;e01~~~~~:~~~~;~~:;~!~£n;iE 
~:ul!~to~)~~~!~0;:i~:~~~:1 :~~n~~:7~:~: ,. ~;:1~~,~~:~e e~ei::~~~o~::s:o01~dt~oa~i~~b~~~rt:~~n~°7i!::. 

;;~~~:!f ~~g~~Ef~~~~~:~~:~::.~~'.~1~:t11:~~:~~F.:=~r:~I~!n:;7:::~~~~~~,~ white blood discs. llnt Litten regard~ while iufarclioue as due to ccaguJalWn-nurcril ot the proco plasmoft.hecella,baving11.remarkableteudencytocalclflcation. 



547 

without hemorrhage is common. Necrosis may rapidly ensue ;tftcr embol
ism (gangrene), or it ma.y come on slowly as a withering or soitening. rrhe 
vessel wall at the site of the emboh1s undergoes clrnnges similar to those 
described as resulting from thrombi. If an embolus does not completely 
fill a. vessel a secondary thrombus forms, by deposition of fibrin, and this 
extends till u strong current oi blood arrests its progress. Emboli coming 
from venous thrombi usually induce pulmonary infarction; emboli from 
the left heart, arterial anenrisms, arterial neoplasms, etc., produce info,rc
tions in spleen, kidneys an<l brain, as a rnle. 

When emboli produce death of part of au 01·gan without true gangrene, 
Virchow gives the name necrol>iosis. Au cmbolic abscess is the same as 
a. pyremic abscess. nie influence of embolism in tho production of 
aaeurism is to-day recognized, even when the particle that plugs the vessel 
is not a. sharp calcareous or atberomatous mass. 

THOI~ACIC ANEURISM. 

An aneurism is a more or less abrupt dilatation of the calibre of an ar
tery; the tumor thus formed must communicate with the channel of the 
vessel. 'l.'lwracic aneurism includes all those tumors which arise from tho 
aorta and its branches within the thorax, or from the pulmonary artery. 

Morbid Anatomy.-The convexity of the ascending portion of the arch 
of the aorta is the most frequent sea.t of the aneurismal development, next 
the transverse portion of the arch ; next the clesceucling portion of the 
arch, and least frequent of all the descending aorta. Aneurisms of that 
portion of the aorta which is embraced by the pericardium are of small size 
and are apt to pass unrecognized. 1 The junction of the ascending and trans
verse portions of the arch at the slnus magnum is a favorite seat of aneu
rism, it being nearly at right angles to the blood-stream from the heart. 2 

The only logical clinical classification of aueurisms is based on t.beir 
shape. 

The whole surface of the artery may be dilated, and the aneurismal tu
mor be cylindrical, fusiform or globular in shape. 

There may be a lateral bulging or sacculation of a portion of the circum
ference of the artery :-n. sacculated aneurism. In both of these classes the 
arterial coats may be all intact, or any one or two of them may be absent 
or diseased. 

When the walls of an ancnrism are made up of the surrounding tissue, 
it is called a conscCL1tiYe dijfttse aneurism; fLlld when blood finds its way 
between the coats of an artery, it is called a dissecting aneurism. 

The post-mortem appearances of aneurism will vary with its location, 
size and variety. fn some cat=ies nothing abnormal will be found except an 
unruph1red aneurisnrnJ tumor; in others the tumor wi~I be found ruptured, 
the pericardium filled witl1 blood, or cxtravasated blood will be found either 
in the bronchi, trachea, stomach .. or pleural cavity, or an external rupture 

1 Or 700 cases or Sibson's (Medical Anatomy), 87 were within the pericardium, t. e., aboot 12 per cent 
'Anatomlcslly, nneorh!llls are divided into lr11 1J nnd false. True oneuri!ms arc those in which all the 

COii! of tbc artery are found in the walls or the aneurii;mal sac. False aneUTisms are tbo11e in wllicb a mp 
tureofoneormonicoatsoftbenrteryhasoccuncd. 
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may have been the immediate cause of death. · Ancurisms arising Irom one 
of the sinuses of Valsalva, within the range of tho valves, rarely atlain a size 
larger than that of a small billiard-ball. 'l'hey are sacculated and not infr&
quently pedunculated, communicating with the aorta by a small orifice. 
'l'hey further exhibit a remarkable tendency to descend in the progrc.•sl'.i of 
5rowth, involving in their counm the heart or the root o[ the pulmonary 
;rterj'. By their position they are sheltered from direct influx Irorn the 
ventricle, wbiJst they are exposed to the maximum force of reflux from Lbc 
aorta. Wbcn, howernr, the orifice is partially or entirely above lhe Jere! 
o( tho valves, tl10 main pressure sustttinccl by the sac jg that during iutlux 
from the ventricle; hence the direction of growth is upward . 

Aneurisms near the sinus magnum produce erosion o[ the ribs and their 
cartilages, the sternum and the right cfavicle :-sections oi the bones show 
the lesions of osteitis. 'rhc adjacent muscular and connective.tissue is C.\· 

tensivcly infiltrnted . 'rhe descending cava and the left innominate vein 
ma.y be so compressed as to have their channel completely closed. 1.1he left 
recurrent laryngeal, tho left sympathetic, or the trunk of the vagu<1 may be 
compressed, atrophied, or entirely destroyed. 'l'he thoracic duct may be com· 
pressed and rnptured into. Should ancurisms about the arch enlarge buck· 
ward, the trachea, cesophagus, and right lung will suffer from the pressure. 

In aneurism of the descending arch, or thoracic aorta, the spinal extrem
ity of the ribs aud the bodies of the vertebrre in the dorsal region 1.nay be 
destroyed, and the left bronchus may be ob1 iterated, causing consolidation 
of the entire Jung. Tbe dorsal spinal nerves and sympathetic trunk may 
be destroyed by pressure. All tbe secondary cbauges in thoracic aneurism 
arc "pressure effects/' and they are never alike in any two cases. 

'l'be aneurismal sac also varies greatly in the appearance it presents at 
the autopsy. All the tunics of the artery may be preserved; hnt in large 
a.neurisms while the exterual and internal coats can be traced all over the 
tumor, the middle coat ceases abrupt1y where the sac op011s into the artery. 

When an aneurism begins with rupture or dis
ease of the innel' coat of the artery, a lining 
membrane of new formation meets and coalcscea 
with the intima, so that the appearance is the 
same as if no rupture or change had occurrl'd. 
The aneurismal walls may undergo fatty or cal· 
careous degeneration. The contents vary with 
the size and shape of the sac and with tlie rapid· 
ity with which it has formed. 'J1he sac may be 
nearly filled with concentric layers of firm lami-

~J~~ta!1!~;:c~~~~;;?eA~~1~~fs~ ~~t~~ !~;inb~o;!~~~~; ~~:~ ~f ~~r~~~:e:~~~~~ 
~~~~~~. ::;tof ~1'ne //;~ ~es~br~:a~~~!0~~~ ~:~~1tbl~~T::~ al~u0ern;!~~~~ , 
D ~~ !f 1f!Je~~':lur~aii11f:"::::f. rrhose laminre of fibrin nearest the aneuriBmal 
~~~~:/;:/UJ.senuofthemiddk wall arc the firmest. 

Etiology.-Tbe chief predisposing cause of 
a.neurism is disease of the arterial walls, the most common of which are 
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~hronic endarteritis ancl atheroma. Age and occupation may also be re-. 
gardcci as predisposing causes, the period between forty and fifty being 
tbc favorite period of its development. It is a question whether aneurisms 
occurring in middle life arc the result of senile changes or violent physical 
exertion. Atheroma and calcareous degenerations a.re commonest after 
sixty; hence muscular effort probably has much to do in developii1g the 
more frequent ancurisms in those who arc younger, although it is doubtless 
aided by commencing degeneration of the arterial wall. Mechanics, por
ters, soldiers, and those liable tosuddcu and violent physical exertion are fre
quent subjects of a.neurism; the irregularity and violence 0£ the action is to 
be considered, rather than its severity. Habits of life, intemperance in eating 
and drinking, chronic alcoholismus and tight fitting garments (uniforms) 
predispose to anenrismal de\Telopments. The majority of these who de
velop aneurism before forty-five will give a syphilitic history; hence syph
ilis must be· ranked as a predisposing cause. Chronic Bright's, rheuma
tism, gout, lead and mercurial poisoning are included in the predisposing 
causes to arterial diseases, and consec1ucntly to aneurism. In aortic msuf
ficiency the hypertrophied left ventricle throws a larger column of blood 
with abnormal force against aortic wa11s; chronic aortitis results and an 
aneurism may follow. 

'rhe exciting causes are blows, fal1s from heigh ts, wounds, excess or pro
longed venereal excitement, and sudden violent strains, exerted on a de
generated ~1iery. 

Symptoms.-The early rational symptoms of thoracic aneurism vary with 
the site of the tumor. If the aneurism is near the sinuses of Valsalva, it 
will give rise to no symptoms until rupture discloses its existence. If a 
second murmur is heard over the pulmonary artery it may be caused by dis
placement of the valve, or diminution in the calibre of the pulmonary 
artery from pressure of an ancurismal tumor, and if it is accompanied by 
venous stasis and congestion of the upper half of the body, an aneurism 
may be suspected. With all aneurisms within the pericardium there will be 
some hypertropl1y of the left ventricle. The development of an aneurism 
near the sinus magnum is usually accompa11ied by very positive symptoms. 
The patient o.ften states that after some violent effort, some b1ow, or during 
an excess of some kind, ''be felt something suddenly give way," and then 
followed a" boring" pain near the sternum with dyspncea, palpitation, and 
perhaps hremoptysis. 

As a rule there are no subjective signs of thoracic anemism until the 
tumor presses on the adjacent parts. By the direction of the ])ressurc the 
scat of the tumor may be determined. Aneurism of the ascending arch 
usually presses forward, upward, and to the right ;-of the transverse 
arcli, backward and upward ; and of the descending portion of the arch, 
backward and to the left. In whatever direction an aneurism presses, pain 
is its first symptom. 'l'he pressure may be exerted npon (1) the nerves~· 
(2) the blood-vessels ; (3) tlte trachea, r.esopltagus, the large bronchi, tlte lnng
tissue, the tlwracic duct, and, indirectly on the lteart. 

The pain when present is constant. It is increased by acceleration of the 
circulation, and is localized in lhe region of the tumor; usuaHy it is asso-
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ciated with a sense of constriction. The pressure pain may be nenralgici 
paroxysmal and wandering. It radiates to the neck and shoulder and 
may shoot down either arm. If the intercostal nerves are pressed on, there 
will be attacks of excruciating intercostaI neuralgia. Tf erosion of verte
brre, sternum, or ribs occurs, there is a peculiar, constant" boring 11 pain. 
When one or both vagi or recurrent laryngeal nerves are pressed on, spasms 
and partial or complete paralyr.;is of the JaryngeaJ muscles cause dy~puooa 
and voice-changes; the voice becoming husky. Sometimes there is com
plete aphoniu. Violent paroxysms of clyspnooa arc liable to occur, altended 
by a congested, anxious couutenance, and violent respiration followed by ex
haustion. Cases arc recorded where vomiting and pyrosis resulted from 
pressure on the pneumogastric. Pressure on the pulmonary plexus gi\'eS 
rise to a bai·sh metallic "brassy" cough. Pressure on the vagus may be 
foUowed by congestion of the lungs, oodema and gangrene. An inequality 
of the pupils may come from irritation or pressure on the cervical sympa
thetic: irritatiou causes dilatation of the pupil; and pressure (when annul
ling the function) causes its contraction on the affected side. Disordered 
vision may thus become a symptom of thoracic aneurism. 

When blood-vessels are compressed only the ma.in trunks of one side are 
involved, hence a delayed, even a suppressed radial pulse will be found 
only on that side. In a few cases I have found no pulsation in either carotid 
or subclavian on the affected side. Then cerebral amemia and signs of im
paired nutrition in the limb on that side were present. 'l1he effect of im
peded venous return may lead to a diagnosis of the scat of an aneurism. 
When an anenrism near the sinus magnum enlarges forward, the upper 
ba1f of the body shows congestion and cedema; there is headache, drowsi 
ness and other cerebral symptoms, and the eyeballs protrude. Aneurism 
of the iunominata or o! the right common carotid in the thorax, presoos 
on the external jugular, and hence the right side of the head and neck is 
turgid. Such a condition on the left means aneurism of the left common 
carotid. 

When tracltaal symptoms are urgent, they point to aneurism of the 
transverse portion of the arch enlarging backward. The flattening of the 
trachea induces <lifficult breathing, then follows a stridulous cough (with 
110 expectoration), having a metallic ring, like a" nervous cough." Such 
compression may result from an accumulation of mucus which cannot be 
expectorated ; hence, dyspncea arises. rrhc pressure llltLJ even prorluce 
gangrenous patclles, which lead to rupture and fatnl hemorrhage. It is 
readily seen why congestion of the 1ungs and pneumonia sometimes fol· 
low compression of the trachea. The signs of pressure on a large bronclim 
are, principally, a metallic cough, with tenacious mucous sputa, at times 
blood·strcaked, and, possibly, evidences of pneumonia and gangrene. 
Pleurisy may be excited by a tumor's pressure, and it is always an important 
sign taken in connection with signs of pressure upon the trachea and bron· 
cbus. 

Dyspbagia may be induced, but the <:esophagus is rarely ruptured into 
by an aneurism. Dyspepsia, reflex in origin, may be a symptom of thoracic 
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aneurism. The lower third of the cesoplrngus is said to be widely dilated in 
some cases of this kind. Enlargement of the lymphatics below the sac 
results from pressure of an aneurism on the thoracic duct. Symptoms of 
mal-nssimilation, wasting and inanition would n.lso be present in such cases. 

All these symptoms are never present together in any one case, but when 
throe or four of the prominent ones exist, they are strong evidence o! 
thoracic aneurism. 

Physical Signs.-lnspection.-If the aneurisru press on tho cava dcsccn
dens, tho face, neck and upper extrem ity will be swo11en, livid , or cedem
atous, the veins being turgid and Y::t.ricose. Sometimes there is a thick, 
Hesby co11ar around the lower pa.rt of the neck, clue to capillary turgos
ce1icc. Bulging is seen at some spot on the chest, probably along the 
course of the aorta, and this may be as large as a cocoanut, or, again, may 
be perceptible only after careCnl inspection. Non-existence of a tumor 
does not, however, disprove the existence of an aneurism; aneurjsmal tu
mors deeply seated will not produce bulging. When tho visible tumor is 
large it is generally conical. 'rhe skiu ornr it is smooth, tense and shini ng. 
Inspection may reveal pulsation in it, which is synchronous with the car
diac systole, and when this bulging occurs on the anterior surface of the 
chest there seem to be two beats within the thorax at t he same Lime. 
Pulsations are, at times, only detected by bringing the eye to a level with , 
and looking across the chest. Aneurisms of the ascending arch usually 
enlarge first to the right of the sternum near the second costal cartilage, 
but if it is very large it may extend into both the mammary and infra
clavicular region . Anenrisrns of the transverse arch protrude above the 
sternum, those of the descending arch to its left. In the latter case a 
\'isible tumor is uncommon. Aneurisms of the descending aorta enlarge 
to U10 left, raroly to the right, of the spine. They may sometimes give 
rise to violent pulsations near the heart and simulate extensive c:.udiac hy
pertrophy. 

Palpation discovers more accurately the size and the condition of the 
walls or the aneurism. The pulsation imparted to the band is Jike that 
of a blow from the centre outward in all directions, dilating or expansile ~· 
there may bea diastolic pulsation as well as systolic. rrhe impulse is some
times perceptible only when one hand is pressed over the sternum and t he 
other over the interscapulnr space. When the transverse arch is inYolvcd 
the ancnrismal thrill may be communicated to the hand by pressing Lhe 
fingeL·s down behind the sternum. Palpation should be employed to de
tect lung changes, fremitus, expansion, etc., etc. ; it is noteworthy that con
solidation of lung substance induced by thoracic aneurism ~s characterized 
by absence of vocal fremitus. 

Percussion elicits circumscribed dulness at some point along the line of 
the aorta, corrcspocicling to the scat a.ncl size of tbe aneurism . A resislnncc, 
peculiar to aneurism, and increased by tbe force of the percussion blow. 
will be noticed over all large aneurisms. Consolidation of adjacent lung
tissne may increase the area of dnlncss. 

Auscuitation.-Tbc heart sounds accompanied by "murmurs" peculiar 
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to aneurism may at times be audible over lheseat o( the tumor, or both hen.rt 
sounds may be replaced by murmurs, the character of wl1ich vartes. Thcv 
may be sawing, rasping, OL' grating. A diastolic murmur is rarer lhau ~1 
systolic, and is usually sorter. With aneLirisms near the sinus, the murmur 
is booming or splashing, and is accompanied by a thrill not lransmitt<'tl in 
any direction. When a large bronchus is compressed, lhe respiratory mur
mur is weak or suppressed on one side and exaggerated on the other. 
'rhere is loss of vocal resonance over the aneurism and over the side on 
which the bronchus is compressed. 

Differential Diagnosis.-It is al ways o[ the first lmportance to determine 
at wh;Lt point in the course of the aorta an :meurism is clevelopcrl. 

An aneurism near the sinuses of Valsalva may be mistaken for aortic in· 
S't(,fficiency. rrhe latter is distinguished by the previous history, absence o( 
arterial degeneration, transmission of the murmur to the xiphoicl cartilage, 
aUscnce of a murmur over the pulmonary artery, and the existence oC lcrt 
ventricular hypertrophy and dilatation . Should the sinus of the right 
auricle be pressed on, both cavre will be obstructed and the liver will show 
evidences of congestion. 

The diagnosis between aneu1·ism of the arclt of tlte aorta and oI the i11-
n01ninate artery is difficult. In the latter the tumor appearo l!arlicr in the 
neck, and on the right side at tbe sternal end of the clavicle; while nncu
risms of the arch are usually limited to the second Tight intercostal space, or 
appear at the mannbrium sten1i or in the cpistcrn~l notch, frequently ex
tending to the left of the median Jine. Pressure on the right snbelavian 
or common carotid does not lessen the pulsation in aucurism of the arch; 
whi le if the iunominate alone is involved, the impulse will be markedly 
diminished. Impaired v011ous retum and neuralgic pains arc confined lo 
the right side in innominate aneurism, while lhe rnnous conge1'tio11 is 
bilatern,l and pain is on both sides in ancnrisms of the arch. 'rhe bruit of an 
ianominate aueurism is less intense than that of an aortic. 'rho radial 
pulse is seldom altered in aortic aneurism, while a suppressed radinl pulse 
on the right side is a common and important sign of ancnrism of the in
nominate. The larynx and trachea are often pushed to the left by an in
nominate aneurism ; rarely by au aortic. 

Cancer of the pleura, mediastinal tmnm·s, bony exostose.~, pulsating em· 
vyema, abscesses between wsopliagus and trachea., laryngeal disease, fn
tercostal neziralgia, angina pectoris, consolidation oI the lung near the apex, 
and ltydropericardimn,-all may be mistaken for a thoracic aneurism. 

In cmzcer of the pleura the personal and hereditary history is impor
tant. The pain in cancer is constant; in aneurism ih is wandering, and 
shifts with change in direction of the tumor. Anything increasing 
heart action increases tbe pain of an aneurism ; this is not so in cancer. 
'rhe pulsation is dilating in ancurism ; heaving and lifting in cancer. 
A har:;h douLle bruit is present in anenrism; while ii one is present in 
cancer it is sOft and blowing. In anenrism the centre of dulncss and the 
point of maximum du1ncss coincide; this is not the case in cancer. 
Enlarged veins and glands (axil la, neck, etc.) accompany cancer; they are 
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not present in aueurism. In aneurisrn there is a subjective sense of 
throbbing, never present in cancer. Infiltrated cancer of the lung induces 
retraction of the chest-walls, and is not likely to be confounded with tho
racic aneurism. 

Localized empyema which pulsates must occupy the cardiac area and push 
the hea.rt to the right, and it has no murmur. Bf'sidcs, the peculiar 
wandering pain of anenrism is absent in empyema, and in this condition 
the pulse is not altered. lrregulcir diurnaJ fever, chills, and sweatings 
occur in cmpyema, never in aneurisrn. The exploring needle will settle 
the question. 

An abscess between the traclwi and msopliagus is attended by no bruit, 
no pulsation of an e:xpansile character, no shifting pain, no pulse-cliffcrence. 
Decp-seiLted fluctuation, chills, fever, and sweats accompany it,, howernr. 

An exostosis below the sterno-clavicular articulation may pulsate, but 
the pulsation is lifting, not expausile, and there is no bruit. 

L(tryngeal disease may be recognizecl by the vocal changes. A physical 
examination of lhe chest, ancl the laryngoscope will enable one to make a 
correct diagnosis. 

fo intercostal neuralgia, the three diag;nostic points of tenderness, i. e., 
nt the exit of the nerve from tlie spmc, midway between th is and the 
sternum, and at the edge of the slcrnum where the terminal branches be
come superficial, will decide between it and aneurism. 

A11gimi pedoris ma.y occur with thoracic aneurism. But in all such cases 
valvular disease or clegeueration of the heart-walls will be found to co-exist. 
Hence the diagnosis rests on the signs of a tumor in the one case, and the 
symptoms of structural heart-disease in the other. 

P11lmonary consolidation at one apex, with a murmur in the subchi.vian 
or pulmonary artery, will be attended by the signs of phthisis aufl not by 
those of a. hunor. Fluid in the pericardium gives a triangular outline of 
dulness never met with in aneurism . 

Prognosis.-A.Jthough cases of thoracic aneurism have apparently recov
ered, the rule is that they terminate fatally. The average duration is about 
two and one-half years :-some terminate in a few months, others live five 
or six ye:1rs. There is a.Jways a liability to smldeu death. The better the 
gcncr[tl health and the smaller the swe1Iing, the better the prognosis. The 
prognosis in aneurism of the ascending arch is better than in tiny other 
form of thoracic aneurism. Death may occur from pressure on import.ant 
organs, or from rupture of the sac. 

'l1lrn sac may open into one of the serous cavities from sloughing, erosion 
or laceration of its wail ; or it may open externally, or into a mucous canal. 1 

When the sac bursts into the pericardium or pleura, it ruptures at the 
thinnest part; if into the msopbagus, trachea, or a bronchus, it breaks at 
some point of adhesion between thr t-wo, which has subscr1uently become 
thinned. External open ings arc produced by graclna] atropl1y from press
ure, or hy sloughing of the akin over the tumor. Pneumonia, pl(luriay, 

' In twenty·~ix n111tureQ. ten were into the pericurdium. five into the Jdt lung or pleurn, four inro the tra· 
chea, three into the ri~hL lung or pleura. three into the li:rt bronchus or re~ophagul'-, one extornally 
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bronchitis and gangrene may occur as complicri.tions to cause death. Press
ure on nerves, lymphatics or ducts may induce death from exhaustion. 
Emboli may arise and become a cause of death. 

Treatment.-The treatment of thoracic ancurism is divided into tho!\o 
measures which come strictly within the province of the physician, and tho 
more recent surgical procedures. In both, absolute rest is one of the ess('n. 
tials. Anything that accelerates or increases the force of the heart's action 
will do harm, in accordance with the simple physical law that c\'Cry abnor. 
ma! dilating force applied to the walls of an aneurismal sac must farnr ito 
growth and hasten the fatal issue. Blood rich in nutritive elements more 
readily deposits its fibrin, thus favoring that formation of lnminnted layer:i 
of fibrin within the aneurismal sac which is the first step in the cum.tire 
process. Fluids must be ta.ken in minimnm quantities. Mr. Tufnell re
stricts the food taken to two ounces of bread and butter, and two ounces of 
milk for breakfast; two or three ounces of bread with two or three ounces 
of meat for dinner, with two to four ounces of milk or claret wine; and 
two ounces of bread and butter and milk .for supper. Mr. Tufnell says that 
this diPtetic treatment, combined with absolute rest in a recumbent posi
tion for two or three months, res.ulted in cure in :t large percentage of cases. 

Various internal remedies have been used to favor the formation of a 
coagu]um within the auenrisnrnl sac, either by increasing the coagulating 
power o-f the blood, or by acting in some specific manner upon the walls of 
the :meurism itself or upon the adjacent arterial walls. The principal 
drugs usecl for this purpose arc ergot, iodide of potassium, acetate of lead, 
and the vegetable astringents. Iodide of potassium and ergot are the only 
ones that have stood the test of experience. Both are used at the present 
time, and seem to have power ln staying the growth of aneurisms and rc
lic\'ing painful phenomena. A combination of the dietetic, rest, and 
iodide treatments has arrested the progress of nneurisms in a number of 
cases under my observation, a.nd I ha.ve tbe records of ten cases of thoracic 
anenrism where cures were effected and have persisted for over two years. 
In using the iodide of potash, the patient should be placed in bed and nil 
medication withheld for three or four clays until bis pulse rate is established. 
The iodide is then to be given in increasing doses and finally maintained 
at the highest point possible without increasing this previously established 
pulse rate. 

rrhe only remedy to be relied on for relief of the excruciating pain attend
ing aneurismal dcvelopmeut is the hypodermic use of morphine. It not 
only relieves pain, but by its quieting and regulating influence on the heart 
it delays the growth of the aneurism. It also diminishes restlessness and 
impatience, nnd enables persons who are naturally irritable to obtain the 
necessary rest which is so important a factor in any plan of treatment. '!'he 
external application of belladonna to the aneurismal tumor will often afford 
temporary relief to the local pain. Tbe conti1mecl application of an ice
bag to an external anenrismal tumor will often afford temporary relief of 
the pain and reduce the tegumc11tary inflammation; its use should not be 
continued too long. When a patient with ancurism has an undue fulness 
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of the vessels, free purgation with salines will be attended by marked relief 
fora time. 

Surgical Treatment of Thoracic Aneurism.-Thoracic aneurism seldom 
presents features which justify surgical measures. rrhe methods employed 
are ligation of one or more of the great vessels in the neck, gnlvano
pnncture, the injection of coagulating substances into the sac, and the in
troduction of solid bodies with the object of starting consolidation. 'rhe 
two latter methods have only been employed in a few desperate cases, and 
death has always followed so rapicliy that no deductions can be made. On 
theoretical grounds it is improbable that either method could do good, 
except in cases of pouched aneurism. Experience shows injection of coag
ulating fluids to be very dangerous, usually inducing suppuration of the 
sac. rrhe permanent introduction of wire, borsc-lrnir, and catgut has never 
been followed by good results; but in at least one case of (ilco-femornl) 
aneurisrn no harm resulted . The temporary introduction of several acu
puuctnre nee<lles and their retention from one to two days has been tried 
with good results in a few cases; it is less dangerous than the other methods 
mentioned. Galvano-puncture has been employed by Ciniselli in twenty
thrce cases, with firn cures. The same method has Leen tried by other 
surgeons, but the clot is liable to break down and cause inflammation of the 
sac. This plan bas been adopted when rupture of the sac was impending, 
to delay for a time the fatal result. In some cases of supposed innominate 
ancurism, which proved to be aortic, ligation of the carotid, or of the 
subclavian, has been followed by marked relief. In two cases of aueurism 
involving the transverse arch, the left carotid has been tied and tbe disease 
cured or arrested for a very long time. It would seem best to perform Lhis 
when the sac invo1ves only the arch. Tracheotomy may be performed only 
to insure a quiet death. 

ABDO~IIN AL ANEURISM. 

An aueurism of the abdominal aorta, or of any of its branches situated 
within the abdominal cavity, is called an abdominal aneurisrn . 'rhe cceliac 
axis, the mesenterics, the renal, and the common iliacs are the branches 
usually involved. The morbid changes are similar to those of thoracic 
aueurisms, except that the pressure effects are different. 1.1he splancbnic 
nerves, semilunar ganglia., and the solar plexus may be involved. The bile
duct or the renal vessels, the stomach and the duodenum may be pressed 
on and narrowed. The bodies of the vertebroo may be eroded. Abdominal 
anearisms are not so often caused by "atheromatous" changes in the walls 
of the artery as are thoracic anearisms. 

Etiology.-Its development is always preceded by oomo form of arterial 
degeneration. It is rare before thirty-five, and is met with in men oftener 
than in women. 

Symptoms.-Intermittent, paroxysmal pain is its prominent symptom. 
Agonizing pain in tlie back darts a]ong the branches of the lumbar plexus. 
rrhis pain is apt to be continuous, and indicates erosion o[ the spi nal column. 
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Nausea and vomiting may result from pres!mre on the stomach; dyi;iphs. 
gia from pressure on the oosophagus; jaundice Crom pressure on the bill .. 
duct; changes in the urine from pressure on t.'ne renal vessels ; an cl anru-nrca 
of t he lower limbs from pressure on the inferior cava, or in one limh from 
prcssnrn on one of the iliac vei ns. Ancurisms here may burst into the 
peritoneal cavity, the rctroperitoueal tissue, the spinal canal, or iulo tho 
substance of the mcscntery, mesa-colon, or great omC'ntum, and in llu• 
last-named instances there will be more or less obstruction about the regiou 
or the pylorus. They may also open into the intestinal canal, the lun.!!, 
the pJcum, the inferiOI' 03.vtl, the pe}yjg Of lhc kidney, the Ul'f'>ll'r, biJe
}l:lSSages. or the cesoplrngus. Unrely are the li \'Cr and heart displacell. 

Physical Signs. -Palpation d iscovers in some instances a smoolh, cl:tshc 
tnmor to the left of the median line. It has an expansive, dilat.ing impulse 
(rarely double), and synchronous with the rn.diu.I pulse. 

ri~here is duln e~s over the tumor. 
On auscultation a single prolonged post-systolic murmur may be henrtl.' 

A double murmur OYer the aneurism in front is rare. Seldom can uuy 
murmur be heard when the patient is in any other than a recumbent po8-
turc. 

Differential Diagnosis.-If an abdominal anenrism is of considerable fiizt', 
the constant pain in the back and the presence of lL dilating tumor will 
establish a diagnosis; forcible pulsation of tile aortrt may simulalc an 
anenrism, but the throbbiug is felt along the enti re course of the aorta 
and its branches. and is not localized as in aneurism ; then the absence of 
pain and of the "expansi,,e" impulse and murmur will establish the cli:ig
nosis. A cancerous or other solid tumor nrn.y haYe a pulsation communi
cated to it by the underlying aorta; but t.he knee-chest position will re· 
morn doubts. In thin subjects especially, by graspi ng the solid, unercn 
mass, it is easy lo decide for or against an ancur ism. 

Prognosis.-Hayden gives fifteen days to eleven years as the extremes; a 
year or eigh teen mont.hs is the average duration. After rnplure th(' pa
tients have lived for some time; but death is certain sooner or Inter. 

Treatment.-Posturc, rest, a restricted diet. and mi ld laxativt's arC' adrn. 
cated in the treatment of ahdominal aneurism by Bellingham. 'l'ufncll's 
plan may also be followed. Joclicle of potas~iurn an<l ergot reduce rn!'Cu
l:t.1· tension and are highly recommended. Aconite is highly recommcndt'll 
by English surgeons. Pressure, ligation, tourniquets, etc., etc., are meas. 
ures resorted to by surgeons. 

J.1EDIASTrNAL 'I'Ul!IOU:-i. 

Ganeer and sarroma are, indepemlent of aneurism, the most fre<1ue;it 
mediastinal tumors. In rare instances lymphaclenomata, lipomata, CJSI"', 
enlarged lymphatics, fibromata and osteornata may dern1op in th(' media~· 
tinum . The lymphatic glands in the anterior mediastinum arc most fr~ 

1 If the patient be 1ilaced In th<' kn<'~'·<'lhow po~ition, nnc\ n 11111rmnr ~Lill IX'l"'i~te, then the tumor 1e ln 
an (lrobnllilley nn abdominal aucuri"-m, 11iJ/. a lllmor to which aortic pulHtio11,~ llan been tran~mitted. 
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quently the scat of these developments, a.lt hough they may originate in any 
mediastinal tissue. In exce11tional cases the thymus gland is the original 
seat of the new growths. The primary cause of their development 1s un
known ; they occur at any age, but a.re most frequently met with between 
twenty and forty. 

'fhc symptoms of mcdiastinal tumors arc those of pressure, e.g., aphonia, 
dysphagia, cyanosis, pain, and a sense of constriction about the chest. 
Disp1acenrnnt of the heart without any other recognizable cause is an almost 
diagnostic symptom. 

rfbe physical Si!JllS vary with the size and site of the tumor, which may 
puls~ite and brwe a distinct bruit. :Mccliastinal tumors, mecliastinal ab
scesses, ancurism, pericardial or plenrit.ic effusions and chronic pneumonia 
all produce symptoms which arc st.rikingly simihu; and the diagnosis of a 
mcdiastinal lumor is arrived at mainly by exclusion. The explorjug trocar 
is often the only means by which a diagnosis can be reached. 

Prognosi.s.-.Mediastinal tumors sooner or later lcrmfoate fata1ly. Lebert 
states tl1at their average duration is thirteen months. In a case of Jacw 
coud's, llcath occurred on the eighth day. 

1l1lrn treatment is paHiat.ive. 

DISEASES OF 'l'IIE KIDNEYS. 

TilE URINE. 

The urine in health is a clear, amber colored liquid of acid reaction, 
s.'l.1ine taste, ancl having a pecuJia.r aromatic odor. The amount voided in 
twenty-four hours ranges bet.ween forty and fifty ounces. Its specific 
gravity varies from 1.012 to 1.030; the average being about 1.020. After 
exposure to the air the acidity of the urine, which is due main]y to the 
presence of the acid phosphates, continues for a few days, and then an acid 
or alkaline fermentation takes place. The former is caused by the growth 
of a round cell vegetable ferment, and is accompanied by the crystallization 
of uric acid a.nd the precipitation of the acid urate of soda. The alb:aJine 
change is the result o! the growth of the micrococcus tirea, and is marked 
by decomposition of the urea and the formation of carbonate of ammonia 
and the triple 1ihosphates. 

~Yormal Constituents ~f tlte Urine.-Gcnerally speaking, these may be 
regarded as the products of the metamorpl1osis of the tissues of the body; 
the most important organic constituents arc urea, urjc acid, hippnric acid, 
oxalic acid, kreatinin, xant11in, and the coloring and cxtractirn materials. 

Urea.-rrhis substance represents the result of the retrograde metamor
phosis of the nitrogenous body tissues and the excess of the nitrogenous ele· 
ments of the food. It is formed in the tissues, taken up by the blood and 
lymph, filtered by t11e kidneys, and appears in the urine to the amount of 
five to six hundred grains daily. Urea is abnormn.lly inc1'ea.'<ed in amount 
hi all febrile and nervous affections, in pyremia and diabetes; it. is abnor
mally diminished in nephritis, anremia, cholera, and starvation, and may 
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be entirely absent in acute yellow atrophy of the liver. Urea is a feeblt 
base, extremely soluble, and cannot be detected except by chemical exami-
nation. -

Uric acid is generally found in the nrmc combined with f!Ome base, 
especially lime or soda. Its origin is similar to tha.t of urea. In health 
six to nine grains arc passed every twenty-four hours ; this amount is in
creased by a highly albuminoid diet and in certain febrile conditions. U 
is diminished by out-door exercise. Uric acid appears in the urine as a 
crystalline deposit, which will be described hereitfter. Besides the above 
""~ constituents, tbe urine normally contains small quanti

%6}~. ~ ties of kreatinin, hippuric acid and xanthin, which may 
~o~ , '(J be said to represent the Jess completely oxidized products u/ of tissue change. 

Coloring and extractfre materials.-Thc normal color of 
-~\J~ the urine is due to the presence of a pigment, called nrolue
~ matin; a substance closely allied to the coloring matter 

of the bile, and derived from the blood by the action of 
Fio. i os. the liver and spleen. Another normal pigment of tho 

llippuricAcid. x 250· urine is indican, a peculiar substance which under certain 
conditions giHs rise to indigo-blue. The extractives are certain volatile 
organic acids which give to the urine its peculiar aromatic odor. 

'17ie inorganic constit'ltents of the urine are chlorine, sulplrnric acid, 
phosphoric acid, potassium, sodium, calcium, magnesium, oxygen, hydro· 
gen and nitrogen. 

CMorine.-The average amount of chlorine passed daily is a.bout one 
hundred grains; an increase in this amount has no special sign ificance, but 
a diminution or absence has been noticed in all acute febrile diseases with 
the one exception of intermittent fever. 

Sulphuric Acid.-The amount daily passed averages about thirty 
grn,i ns. Sulphuric acid in the urine arises from the animal and vegetable 
food taken into the system, and from changes in those tissues which con
tain sulphur and sulphates. 

Phosphoric Acid.-About fifty grains of this acid are eliminated in 
the twenty-four hours. It is abnormally increased in all inflammatory 
diseases of the nervous system, in severe nerve lesions and in rickets. It 
is abnormally diminished in most febrile and inflammatory disea.ses1 es
pecially in pneumonia and Bright's disease. 'rhe rest of the inorganic con
stituents of the urine, which amount to al>ont one hundred grains daily, 
will be considered under the bead of urinary sediment, as t hey generally 
appear in that form . 

.Albumen.-When albumen appears in the urine it may have its origin 
in the kidneys or depend upon the presence of pus or free blood; this 
question can only be settled satisfactorily by the microscope. Albuminous 
urine is generally of low specific gravity. In diseases of the kidney the 
serum-albumen which is found in the urine has its origin in the blood, 
and either by the increase or diminution of the blood pressure wit11in the 
glomerules, the albumen is transuded wiLhiu the capsule of Bowman. and 
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then is washC'd along tbe urinilerons tubules with tlie urine. When albu
men appears in the urine in acute and chronic Bright's djsease some 
structural change in Urn kidney is indicated; but it may appear independ
ent of any structural lesions under the following comlitions, viz. : febrile 
and inHamma.tor;' diseases, impediments lo tbe circulation of the blood, 
pregnancy and the puerperal state, saturnine intoxicn,tion, bydrremia ancl 
atony of the tissues, after the use of cerL.i!n drngs, and in some people after 
taking certain articles of food. 

Uri1UV'Y Suga1·.-When the urine contains much sugar it is of a pale, 
yellow color, sweetish taste, and increased in amount. Its specific gravity 
is always high, generally between 1.030 and 1.0-!0, although cases arc occa
sionally met in which it is as low as 1. 008. Sugar, except in a. very small 
quantity, is not found in normal urine, so when it is constantly present 
in large amounts a grave pathological lesion is indicated. Diabetes mel
litus is the only disease in which sugar is found in the urine in large quan
tities, but traces of it appear after disturbances of the abdominal circula
tion, after injuries to certain portions of the nervous system, after inter
ference with respiration, in the urine of women just after weaning a child, 
and sometimes it is temporarily present without any assignable cause. 

Bile.-Urine containing bile varies in color from a deep reddish brown 
to a dark green, and generally has an acid reaction and high specific gravity. 
'l'he coloring matter of the bile, such as bilirubin, biliverdin, and bili
prasin, is the portion which usually appears in the urine in disease. It is 
especially noticed in those who are jaundiced. rrhe bile salts are some
times present. 

Lactic a.cicl has been found in the urine in diabetes, acute yellow atrophy 
of the liver, trichinosis and osteomalacia. 

Fat.-Fat is not very often found in the urine, but when it is present it 
gives to that fluid a milky appearance, for it is held in the form of an 

emulsion by the albumen present. 'rhe 
urine shows a tendency to spontaneous 
coagulation, and in a short time a white 
layer rises to the top which disappears 
on the addition of ether. U uder the 

OO~oQ0 
oao·~o 

0 

0 ~ ~ S microscope minute globules of fat, some-
Fm. tO!J. times with blood and lymph corpuscles, 

r:~,~~~~0~1~r.~:~m ar°.i:~~n and Tyrosin. - The urine 
x 

250
· often contains large quantities of these 

substances, which arise from the prolonged action of 
the pancreatic ferment upon ~he nitrogenous elements Lcucin and Tyro@ln 

of the food. -Ji: i=.0/x~:bt. 
Leucin appears either in the form of white crystal-

line scales freely soluble in water, or as small, rouncl, yellow bodies looking 
i0rnetl1ing like spherical fat cells. 

Tyro8in is in the form of white masses consisting of long shiny needles 
arranged in star-shaped groups. Leucin and tyrosin appear in those 
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diseases in which oxidation is very greatly imvaircd, snch as acute yellow 
atrophy of tbe 1ivcr, typhoid fever, sma11-pox, and m hc1mtic 1iscases 
gruerally. 

URINARY S"EDTM~NTS. 

Many clPposits, m crysla.llizd and non-crysla.llizcd forms, appear in the 
urine, some of which arc passed with it, and others arc separated from 
it 'lftcr its passage. The following a.re the most important : 

Uric .1c1:d. _ rrhe strong acids which appear in the urine during the 
stage of' acid [ermentatiou quickly decompose tho urn.tes, and sot the uric 
acid free. rrbis is depositefl in the form of yellowish-red colored crystals 

which assume :1 multitude of forms. The 
most common arc lozenge-shaped ancl rhom
boidal crystals, having ~Lngles more or less round-
ed; also appear, cspechdly when abun-
dant, aggrcga.led or flat stellate crystals. 
Should any doubt arise as lo the character of 
the crystal$, dissolve the sediment in a drop of 
potnssic 11ydrntc, then add a little hydrochloric 
acid, ancl the uric acid, if present, will recrystal
lize into one of its numerous forms. 'fhe clinical 
im])Ortancc of uric acid crystals has already 
been referred to. 

Urates.-\Vhcn the urine coutains abundant 
A amorphous urates it is generally turbid, but 
"\~ becomes clear on heating. On carefnl obser

vation a fine powdery sediment will be seen, 
which clings to the glass and varies in color 
from a light fawn to a pink. The umtes are ina 
state of solution in normal urine, but when 
that fluid becomes concentrated 
or has lost the temperature .of • 0~~00 
the bodj1

, the .uratc of soda Will [fJ ~~Q 
become depo~1ted in an arnor- :fl: c;i f>l~'a 
pbous condition.appearing under d 

i!~~ ;~~~~sc~p~-i:~:~~=y a~;~~l~~ * ~ :~ c O 

only after the urine becomes ~ E~ .. 
alkaline, occurring as brown-
ish spherical bodies, with or with- Fm. us. 

~~~!t~~e ~~:;e~~~n~le~~:~::J a~t:~ ~:$~~= 
slight ind.igcstion, g_reat ment~I R~~~*!i£1f~ 
and physical exertion, and rn cry$tau. ~ :?iO. 

acute febrile and inflammatory 
diseases; they are often the forerunner of urinary calculi, and of derange
ments of the liver and of the other chylopOetic viscera. 
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Oxalate q( Calcium.-Calcium oxnlatc is often held in solution in the 
nrinc, but when it is precipitated it takes one of two 
forms, eitbe:· as small, colorless, sharp-edged, octa lt • + 0 e> 
hedr:tl crystals resembling envelopes, or as dumb- • '°" o 

~~~~Cl~~~~p~(~ Ctl;;;ta~~al~:~!an!~edli~~thcr;~~~~~1s. is ~:: ~ ·~ O Q a: :Q: 
to the reduction of the compounds of oxalic and -0 <> ~ "; 8 carbonic acids which arc normal to the urine, or to the & ~ r> ~ 

~~f:isl~:~uo~:u~!r~:~;:t~\~i;~.1 ~~1 ~f10f~,~~~e ~ihl~;~~~~!:t~~! T~e~:~~~~~~1~~~fre-
so-called oxaluria or oxalic acid diathesis, and is apt to ~:-~~~; 1 ~>e~~~~-1 • 1~1~~ 
lead to the formation or the mulberry calculi, and in ~gr'::I'~~a<~~-1~~r;.1ieu~i~ time exert its poisonous effects on the brain aud spinal also i>hown. K 25fl 

cord. The cnstals of calcium oxalate are found in the urine in cases 
of disturbed ;espiration, emphysema of the lungs, racbitis, and after 
epileptic conrnlsions. 

1.,,·arllty PlWS]Jlwtes.-'l'hc earthy phosphates arc the most common sedi
ment met with in the urine, in fact, when the urine is alkaline tl1ey arc 

nernr absent; they present thcmselres as the am
monio-magnesian or lri ple phosphates, or as the 
phosphate of calcium. During the stage of alkaline 
fermentation, the ammonia procl11cecl combines 
with tbe phosphate of magnesium present, and the 
result is that tho crystals of the triple phosphates, 

~ being insoluble in an alkaline fluid, are thrown 
~ ~·~ clown in large quantities, as also arc the crystals of 

~ _,,,ff ;)d ~~:K~~~~~~!o,;11~;;~;~::c:e~;~~1~0~~ o:i1t~1~~:;~~~~=: 
•. ~ /};/' lies, as the carbonate of sodium. The crystals of the 

I// ~,. /~B !~i11~1:r~~~:1:~1:~~~:1:~r~;~cs~~;-~~,~~i~~1 ~hi°: :i:·: ;~1?~·:; 
Fio. 1115. case they assume a feathery form, looking some-

Amm~nio.~~~~~;:~·. or Triple ~:~~~:t~i0:e 0~;: t~1e;;:;;z~~i:~t:i\~;t~~~~t; 1~:i~~e,;i:;~ 
11: ~~~~~~~ll/d~':iu11. be,·elled edges. The phosphate of lime forms an 

amorphous transparent sediment like the umles, 
hut is distiuguished from them by tho action of heat, which causes an 
inrrenscd precipitation, and by that of nitric acid, a few 
drop~ of which clear up the urinr. A S<'diment of tho 
earthy phosphates does not of necca•ily indicate that there 
i:-1 an nbnormal amount in the urine, hut it does show the 
alkaline state of the urine and tho possible results of such 
n condition, and it points out the clangor of the formation 
of phosphatic calculi. An iacrease of tbe earthy phos-
phates has been noted in certain diseases of the bones, such Fto. 

116
_ 

as rachitis. Phospb!t&Z~ Lime. 
Oyxli~, which is a crystalline body derived from t.he 
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liver, is not often found in the nrine, bnt when it is it presents itscl[ in 
the form of flat hexagonal plates, which are o! neutral reaction and can be 

dissolved by the caustic mineral alkalies. When this 
substance occurs in the urine it is apt to give rise lo cal
culi. Cystinu ri a seems to run in families. 

~ Orgnnt"zed Se<Uments.-ilfucus and EjJitltelium. All 
urine contains a. varying amount of muons, J.cri\'C•d from 
the urinary passages and from the bladder, which scpu.. 

0 e ~;::o~~o~~e n~:~~~: ;~·c:e~i~h~~s~]~krn c~::d~f ~v~od~~n~!:~ 
~0· 117· either as mucous corpnscles in the form of small, round 

Cyetwe. " 
250

· granular cells coutaiuing one or more nuclei, or as trans-
parent masses of mucous coagula, which look very much like granular 
casts and for this reason have been called mncoid casts. An abnormal 
amount o.f mucus in the urine shows that there is irritation at some point 
along the urinary tract; this may be t he re
sult either of a local inflammation or of a V 
gene~al constitutional disease, such as pncu- , . 
mourn. or typhoid fever; when there is a mu- · 
cons sediment in the urine, there is always 
found entrapped in it a large nnmbcr of 
epithelial cells of different varieties, which 
for convenience of description ma.y be di
vided in to three classes. First, round, 
spherical cells having distinct nuclei de
rived from tho tubules of tho kidney, or from 
the deep layers of the mucous membrane lin
ing the pelvis or from the ma.le urethra. 
Second, columtmr and ci liated cells derived 
from tho cervix of the uterus. Tltfrd, flat 
cells with large distinct nuclei which have 
their origin in the bladder or vagina; in the 
former case they are much larger and gra,nu
lar. The situation of an inflammation con
fined to some portion of the urinary tract {!; !1[f!A~~;,~~~':{~;,;,~ui•aym. 
may sometimes be determined by noting the 
character of the epithelial cell s passed in the 
urine whenC\7 Cr it can be dcterminecl whether 
tho cells came from the tubules or pelvis of 
tho kidney, or from the blftdder or lower part or the urinary passage. 

Blood may appear in the urine in varying amounts, and may come from 
any portion of the tract; when the urine contains blood it will have a 
reddish or smoky appearance, and deposit., on standing, a coffee-ground like 
sediment, and will show by chemical analysis the presence of both albumen 
and fibrin. The appearance of the urine, the amount of blood, and the 
cause of its presence will vary greatly according to the portion of the 
urinary passages from which it comes :-first, when the quantity of blood 
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is small, and it is equ:illy diffused throughout the urine, in all probability, 
it is derived from the parenchynm of the kidneys, and cspecial!J from tho 
Malpighian tufts; this condition is met with as the result of Bright's dis
ease, congestion of the kidney, injury, the use o( certain drugs, such as 
cantharides, the formation of :.1bsccsses secondary to renal infal'Ctions, and 
from the presence of adventitious growths. ,"i'econd, when 
the urine contains much blood and distinct clots arc visi- & o 
Lie, it is safe to infer that the blood is clerirncl from <:> 0 "'- 0 ~ 
the pelvis of the kidney, from the ureters, or from the 0 O 
bladder; in the former case it is generally the result of O o 
pyclitis, ren:U ~a.l cuJi, p:.trasitcs, or morbid gr_owths ; in the ~ ~ 

0 
° 

latter case 1t 1s present as the result of ves1cal caJculi, or o So .o o~ 
erosions and ulcerations of the mucous membrane. Blood 

0 @' 
may appear in the urine as the result of disease of the FHi. irn. 
urethra, but then the cause of its presence can easily be .1. s11 !;:o'!:erl cur-
~~~~;j:;i~c, C:~;aii1~ ~~:;!~L~ti~n~h:au;::i:~~:t~~s:~;c~~ ;!;~)}f~~~f s1!: 
fevers, scu!-vy,. pnq;>ura, cholera, myelitis, and ju the JJ.ic~?f,,f.~rf!.lJ~~ 
hcmorrhagIC .d1athes1s. 
Pm~, when present in the urine, girns to it a milky appearance, and, on 

standing, a. yellowie;h.grccn sediment is preci1Jitatecl which, a~ long as the 
nrine is acid, can easily be mixed with it, but when the urine becomes 
alkaline, the f:ediment will have a gelatinous, ropy appearance and soon 
undergo ammoniacal decomposition. Albumen is always found in nrino con
taining pus, and varies in quantity with the amount of pus present. The 
microscopical appearance of pus is sufficient to determine its presence; for 
the shape, size and granular appearance of the pus corpuscles, with their 
granular nuclei rendered more dist inct by the addition of ncet10 acid, cannot 

O ® C ti ~~in:':~~1~:;1 a!0~;1~~~::;;~1 ~f ~~~~~e :,~;)t~t!.~~~:\~~at1~~~ 
e fJ) 9 ©o '7 lfi1i mation along the genito.urinary tract or from ll10 rup-

@o ture of some neighboring abscess, but it must be ro
e A @@$ membered that in women it may be clerirnd from lbc 

genital organs. The significance of pus in the urine 
fl; "'n ® depends upon its source, which may be determined by 
~ § (!} e remembering the following J>Oints :-if the urine is 

@ (2 acid, when Yoicled, the pus probah~y has its origin in 
C3 the kidneys; i( it is a1kalinc, its origin is in the blnd~ 

Jo'i~~!~· dcr; if its presence is accompanied by slight colicky 

:: ~!"~fn~~:;a;~;{.:~ !~~::~~ ~:e~0\:~ r;~1~~e ~~0 ~~1.e t~:c\~11~~11~1;~~til~;:8s~fii\1~ 
autkadd. " 300· urethra pns can be pressed out of lbc mcatus. 

Cm·ts nre peculiar cylindrical bodies consisting of cxndative matC'rinl or 
eongnfatcd matter formed in the urinary tubules of the kidnC'y as the 
result of disease, n11d then washed out by the urine srcrctrd behind thrm . 
They rnry in size nnd number according to the llnture of the discai:;c whic·h 
gives rise to them, but it may be rightly •lated that the more numerous U1r 



56l DISEASES OF 'rtlJ: KTONF.YS. 

casts J.ud the longer time they are present, the more extensive will be the 
structtual lesions in tho kidney. The following arc the principal rnrictics 
or casts met with in the urine : 

Epithelial casts consist or tubular masses of renal epithelium, especially 

ill 
from the tubules of Bellini in the mcdullary por-

~ 
:-• tion of the kidneys ; they are also, at limes, de-

8 
-i rived f~om the epithc_lial lining of. the JX'his 
1 ~ and c::ilices of the ku.lney. Occas1o?ally the 
f / ~... epithelial cells present a normal conc11lion, but 

J 

t' ·· ~*"'.. gcnendly they show granular degeneration. This t:..\ ~i\ v:~ricty of casts indicates cl~squamat~ve 11Pplirilis. 
~-· " When they are found mrngtecl with pus cor-

F•o. rni. pusclcs a serious inflammalory condition is in-
Epii~cm.c&!!ts. dicatecl. 

Jiyaline casts are structureless, transparent CJI~ 

~ 
mclcrs, havmg a. tendency to !ractuie tn1.usverscly, 
ancl a1e de11ved f1om the fibunous exudual1on 

- which IMS passed tlnough the degenerated walls 
\ of the 101ul vcsseb ,rnd co.rgula.te<l m the tubules 
,j of the kidney large hyalmo casts a1e mot'' 1th 

\~ n m the allophw<l stage of all fo1ms of Bright's 
\) lj .._ c11scaso Small hyalino c.1sts are found m the 

Fm 1!.'"i a.cu to sbu~e and somet11nos ~ 
A Drti:!~:~1;~~':::au when no leswu can be apprnc1- :r·~ j 
n Dt11~~.~lltdwa:cyca&t$ atcd , ~~ B 

GHmulru Cast~ -Thesccastsa1e solid, fib1111ous cyl· /~ '<';{ -~,, ' 

111dcu;, which have a finely g1.rn11l.11 appcruanc3 caused (-:. \~~ t 
by the p1cscncc of the c1Ch11s of the clcgenc1.itc>d ienal \'~: ·:·f & 
ep1thclium Blood and pus corpuscles and granular cells ~:~ ~. ~~. A 
a1eoften found embedded 1n tl11sg1.-mul.n matter 'l'hcse - I 
casts arc most often found in the advanced stages of Fro. 1:?3. 

~t~~~;.:s~~~e~~~t:~!:1!~,~~c ~~:t~~~~~::h~t; o:i1 ~r~~~~:~ ~: J;i
1

.;,~;;~;;,~f:; 
ohyma ol the kidney is taking place. caau. x z=,o. 

Fatty cast.'/ a.re made up oi a. material supposed to 

J 
be mixture of olcin with cholestcrin, and some nl· 

\$) buminons matter; fat globules, vnryiug greatly in 
\ size, and also some epithelial 

1 
.... -\ 

It:~' cells and gra.nnlar material .0:_~., .. A··· ··:-·'."' .·,~\ · may be found in them. These -~.; .-.. B 
.· · casts show that the ctcgcnera.- \. ~ ; ' I ) 1
' · tivc changes in the kidney are ;: ·"'"; I • 
~{ " fatty, and they indicate the i,,"::,~ \ 

1"10 rn.i. same conditions as granular Fm. 125. 

Yat;r!!~au. ca~~~od cast.~ consist of roagn- t: .ff::~:!:;;/.:~u~, l'GIU 

lated fibrin and red blood corpuscles, By some they are thought to ind1 
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UR..£1.ITA. 

Decrease in the elimination of the solid constituents of the urine is fol
lowed by two well marked combinations of symptoms,-one in which nau
sea, vomiting, and convulsions arc indicative of cerebral irritation; and a 
second in which beadtiche, drowsiness, and coma depend upon decrease and 
abolltion of nervous function. These conditions, with associated symp
toms, are ca11cd urremia. 

The primary cause of both these coudjtions is to be found in a failure of 
the kidneys to perform their normal function of elimination, nnd the con
sequent accumulation in the circulation of some or alJ of the poisonous ele
ments of tbe urine. This condition may occur in the course of any disease 
in which suppression of the renal secretion takes place; such arrest of the 
function of the kidneys most frequently occurs in the different forms a.ncl 
stages of Bright's disease, in the puerperal state, in connection with the 
snrgcry of the nrethra, cystic, tubercular, :wd cancerous disease of ibe kid
ney, and in suppurative nephritis; by far the largest numllcr occur in acute 
Bright's disease. 
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A number of theories bare been advanced in regard to the exnct element 
which acts as the poisonous agent in unemia. 'rho earliest accepted vi{•w 
is that which attributes the symptoms of urmmia to retained urea. Fre
rich's theory was that uren, as urea, was innocuous, and that the poisonous 
agent wasca.rbonatc of ammonia resulting from decomposition, in the blood, 
of urea into carbonate of ammonia and water, which decomposition was 
ascribed to the action of a ferment in the blood ; this theory has been dis
proved. Another hypothesis which has attracted much attention is that 
the phcnomcn:i of urremia arc due to cerebral anremia and Lhe attending 
cerebral oodcnrn. This is the 1neclianical theory. Still more recent experi
menters have claimed t hat urea is formed in the kidneys from nitrogenous 
matter in the blood, and that urremic man ifestations mainly depend upon 
the accumulation, in the blood, of kretltin and heatinin. Again, others 
have claimed that the phenomena of nrremia are due to tl1c retention, in 
the circulation, of the products of nerve waste. It has also been claimr<l 
that some forms of urremia may be associated with structural changes in 
the brain, similar to those which occur in the rclina in cases uf ncuru
retinitis. 

Muhomed (Brit. Med. Jour., 1877, ii. 10-42) calls attention to the cere
bral lesion which, he says, accounts for the epileptiform convulsions or 
urremia, viz., numerous punctiform hemorrhages in the gray matter of the 
cerebral co1nolubons. They nre true hemorrhages. Ile ascribes otl1er 
cerebral symptoms to cedema. of the bra.in following increased tension. 
Similar to U'dema. is the "byaline exudation into nenons tissue" found 
by Gull and Sutton. Similarly, headache resu1ts from increased tension 
wit/tout exudation. Gubler (Paris, 1878) describes the "diminished num
ber and impaired TCSpiratory capacity of the red blood corpuscles" in 
urremia, dne (G. states) to krcatinin and ammonium carbonate. llence 
there is more or less" asphyxiation of the nerve centres." Ile also believes 
arte1·ial spasm, to result in sudden retention of effete products. Ile regards 
the dyspncea. as at times due to kreatinin, at times to ammomum carbo
nate; in one the breotthing is hurried, in the other it is tbe "O!teyne· 
Stokes respiration." 

The experiments a.nd facts upon which these theories arc based lead to 
the following conclusions: that urmmic tox::emia depends upon the prea
encc in excess, in the blood, of poisons normally eliminated by the kidney. 
'fhis excess may be due to fai1ure in kidney function or abnormal fornrn
tion of the poisonous clements. Four classes of poisons arc now recog
nized: 

(1.) Products of tissue disintegration. 
(2.) Aliments; prominently the potash s<1lts. 
(3.) Absorbahlc products of intestinal decomposition. 
(4.) Various secretions; as, the bile and saliva. 
The urmmic poison is complex in character, and may vary not only in 

the proportion of its component elements, but in the elements thrmselves. 
The potash sa1ts arc regarded by many authorities as the most poisonous 
elements of the urinary secretion. 
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Symptoma.-An acute urremic attack. is usually preceded by certain pre
monitory signs, such as oodema iu vanons 1mrts of the body, restlessness 
or an a~most irresistible desire to sleep, vertigo. headache, delirium, nan· 
sea, vomiting, diarrhre:t, and impaired vision. The countenance has a pale, 
waxy or dingy appearance, and the urine is scauty, high-colored, bloody, 
albuminous, and contains casts; the body and extremities may become 
violently convulsed, or the patient may pass rapidly iu to a state of coma. 

'l'he com.iulsions may consist of a single paroxysm, or a succession of 
paroxysms may follow one another at inlcrvaJs of a few minutes or scrnral 
hours, the }latient during the intenal lying in a state of more or less pro
found iusensibility. They rrn.ty almost exactly simulate epilepsy, or they 
may be unattended by loss of consciousness. Dnriug the convulsion s 
the face becomes livid, the eyes arc glassy, and the pupils are contracted 
or dilated; at the commencement of the convulsive attack, they are gener
ally contracted. Frothy mucus, which is sometimes bloody, collects around 
the mouth, and there is a strong uriuous odor emanating from the per
spiration. rrhe pulse is acoe1erated, and the temperature is raised m some 
insta.nces as high as 107° F. A low temperature may be present in the 
aged. Sudden coma may occur with convulsions. Restless dc1irinm is the 
chief symptom in many cases. Intense dyspncea, and articular symptoms 
are very rare. 

Urmmic coma may come on gradua11y, twenty-four or forty-eight hours 
elapsing before tl1e stupor is comp1ete, or the patient may fall suddenly 
into a state of profonnd coma, its ad\·ent rescmbljng an attack of cerebra] 
apoplexy. HeadaclH1, giddiness, disorders of vision, vomiting, or delirious 
excitement may precede the comn. There are periods when the coma is so 
profound that nothing arouses the patient; at other times he is easily 
aroused, or arouses himself and attempts to ~peak cLud sit up, swallowing 
fluids with difficulty. If the system has become accustomed to the pres
ence of the urinary poisons, a considerable excess of urea and effete uri
nary vroducts may exist in the blood for a long period without giviug rise 
to any but the premonitory symptoms of acute urremia. When once this 
balance is destroyed and a certain excess of urea and its :i.llies in the blood 
1s reached, the kidneys become embarrassed by the excessive demand made 
on their excreting power, :i.nd rapid and intense renal congestion follows, but 
either convulsions, coma, or both, result in this way; acute nrromia may 
be <levcloped in the chronic as well as the acute stage of renal disease. 
Urremic coma is always accompanied by stertor. The stertor is pecLlliar: 
it is not the" snoring" of apoplexy, but a sharp, hissing sound produced 
by the rush of expired air against the teeth or hard palate. At first the 
respirations are accelerated, but they soon become slow and labored ; the 
pupils are dilated, but they are not frregular; they may be normal ; they 
react slowly to light. The pulse i• increased in frequency and lacks firm
ness; at first the temperature is raJSed, bt<t after a time it falls below the 
normal standard ; the face is pale. 

Differential Dia.gnosis.-Acntc urremia simulates in some of its phenom .. 
ena those diseases in which couvu1sions and coma are prominent symptoms. 
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'l'he phenomena of an epileptic seizure arc almost identical with tho!'t 
of an urremic convulsion, and it is exceedingly clillicult to distin,guish one 
from the other. If the previous history is known, llie chronic ('haracter 
of the epilepsy will in some instances distingui sh it from acute urremia, 
and an examination of the urine will genera11y determine the urrernic char .. 
acter of the convulsions; in epilepsy one side is convulsed more Yioleutly 
than the other ; while in urremia both sides of the body are equally cun· 
vulsed. In epilepsy the temperature is not elevated, and although there 
is a loss of consciousness, reflex sensibility continues from the 1.Jeginning 
to the end of the paroxysm, which is not the case in urremia. Immedi
ately following anemic convulsions there is deep coma; following ;rn 
epileptic seizure there is merely a deep sleep, from which thr: ptitienl may 
be aroused. The initial cry and corpse-like pallor of the face in epilepsy 
arc wanting in urremia.. 

fo cerebral apoplexy coma always precedes convulsions, and with ihc con
vulsions there is facial paralysis and hemiplegia; there is also clonic 
spasm of the paralyzed parts. The urinary symptoms of nrremia arc ab
sent and the stertor is less sharp and hissing. 

In ltysterical convulsions the patient falls with a scream inio a convul
sive, tetanic or cataleptic condition. Close inspection shows that tho 
patient is not unconscious, and the pupils are normal, as are the })llisc and 
temperature. The limbs are jerked irregularly, the breathing is spasmodic 
and is attended by a choking sensation; opisthotonos is very common. 
rrhere is no lividity of the face, nor distention of cervical blood-vessels, 
and the close of the paroxysm is usually accompanied by the discharge of 
a large quantity of pale urine,-non-albuminons and free from casts. 

Clwlamiic convulsions very closely resemble urremia, but may be dis
tinguished from them by the janndicc wbich precedes or accompanies their 
development, and by the antecedent history of hepatic disease. CollYnl· 
sions originating in men ingi tis and other cerebral affections arc clistin· 
guished by the accompanying characteristic symptoms of these affections. 

The points in the differential diagnosis of urroinic coma are similar lo 
those of nrremic convulsions. It mn.y be distinguished from the coma of 
apoplexy by the absence of paralysis. 

From opium poisoning it may be distinguished by the rise in temperature. 
The temperature in opium poisoning is often below the normal. In opinm 
coma the respiration is slow and peen liar, and the pupils are uniformly con
tracted. Urremic coma is distjngnished from epileptic corna by the ante
cedent history of the patient, the presence of bloody frolh about the mouth. 
and the indentations on the side of the tongue ; from alcoltolic coma, hy t hl' 
temperature, and the character of the breathing, which is "puffy" in alco· 
hoEc coma, and a hissing stertor in urremia. Jn all cases of coma, an ex· 
amiuation of the urine is important before reaching a diagnosis. 

Prognosis.-From experiments as well as from the clinical history of acute 
urremia, it is evident that the primary en.use of death is a poison, the exact 
nature of which is obscure, but which resembles in its action narcotic 
poisons. This poison acts prim:Lrily on the nerve centres, and producCi 
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C'hanges in the blood which interfere with or arrc.::t oxyg<'natiou. 'l11lis 
action is followed by certain l"ilrnctural changes in the dilicrent tissues of 
the body. When these poisons are introduced into the circulation in small 
qnautities, so that its elimination can be effected in n. short time, it only 
tt.:mporarily disturbs the functions of organic life; but when it is intro· 
duced in large qu:intitie:s, oxygcna.tion of the blood is arrested, and it under
goes cert1.1.in changes which rendm· it incapable of supporting life. 'fhc 
prognosis, then, in each case will depend upon the amount of the poison, 
anU the Jeugth of time the system is under its influcncP. 

If the symptoms of excessirn urremic toxremia 1.uc present, and there are 
evidences that the poisoning has been going on for a considerable time, t.he 
proguo;.:;is is much more uniavorable thau when the acute urremic symptoms 
are mild 1md of recent d{~te. 

Treatment.-lt is claimed thn.t the most important thing to be accom
pli:shcU in the treatment of hCulc ur::emia, is to secure as rapidly as possible 
a free eliminative action of the skin, bowels, and kidneys. The farnrite 
method of elimination is by diaphorcsis, accomplished hy the hot-air baths. 
Pilocarpin bas recently been used lo accomplish the same result8. In con
nection with dia.phoresis, a vicarious action of the bowels is indnce<l by lhc 
administration of drastic purgati,·es, snch as elaterium, pulvis purgans and 
scammony. 'l1he testimony in regard to the use o! diuretics is conflicting. 
Many object to their use, on the ground that inflamed organs should not 
be stimnlated. 

Digitalis acts efficiently-is diuretic without stimulating the kidneys. 
It increases the power of the heart's action and increases lhe tension in the 
}falpighian tufts. The diminished secretion of urine is due to obstruction 
in the capillary circnla.tion of the kidneys. Digitalis, by increasing the 
lll'arL power, O\'ercomes such obstruction. 'l'o obtain its elTects in such con
ditions, larger doses are required than are usually administered. My rule 
of prnctice in these cases is to give haH a.n ounce of the infusion c\'cry Lb rec 
hours for twenty-four hours, or al; least Lrntil its specific effect is produced . 
ln the majority of severe cases of acute nr~mia, when the patient is in 
COl\\"t1l!<ions or coma, the excretory funclions of the skin, bowels and kid~ 
n('yS arc comµlctely arrested, so that di<1phoresis cannot be induced, or, if 
induced, it is not elimina.tirn, nnd the bowels do not respond to purgatives 
althoug-h the patient may ewallow them in large doses, and digitalis in 
lnrgc do;.:;cs fails to restore the urinary secretion. At one time under such 
circumstances free general b1ood-lctti11g was used extensively, but the result 
was unsatisfactory. 

If there is acute urremia, the avenues of elimination are shut off, and the 
question ari~es:-wha.t mea.nR have we to counteract this ura~mic poison, and 
Opl'D again the avenue of its elimination, or, at lea.st, to hold the patient until 
the.• normal eliminating process shall be re-established ? rrhc fir:st indication 
i?'i to diminish reflex sensibility, and subdue spasmodic mnscnlar paroxysms, 
for these, if continued, will either directly terminate life, or end in equally 
fatal insensibility. The remedy which for some years has been employed 
for the accomplishment o.f these re!<mlts is chloroform. It hru; been cxtcu-
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sivcly used, and, I bclicYc, is regarclc<l as the safcst and mo .... t rcli:ibl<' menna 
for controlling nrremic convulsions. Il_rdralc o[ chloral :rnd bromide o( 
potash m·c also more recenlly recommended, !mt their adion is not. swift or 
powerful enough. Although many authorjtics rccornmC>nd the use or chlo
roform in urremic ccbmpsia, few make men lion of its employment in acute 
urmrnia. independent o( the puerperal state. Its on ly lrnown clinical elft.1ct 
is to control muscular spasm, :rnd in a large proportion of cal'CS it fails lo 
girn more than tcmpo)·a1-y relief to those patients who pass from sucl't'ssiw 
conrnlsio11s into a state o[ complete coma, uml Oic without an~- apparl·nt 
neutralizing effect from the chloroform. [n the few cai::es in "hieb l huYe 
administered chloroform in non-puerperal urremic convulsion~, iL hct8 
~ccmcd to me to ham no other effect than to arrest convulsirn movcmcnts 
by rapidly hastening t he pn.tient into n.. sta.te of insensibility. In no iu
slunce h11vc I known its adrninistr:ition to be irnmcdiatcly followed by di. 
aphorc~is or a return of the urinary S('cretion. H has seemed to be more 
difficult to establish diaphorcsis or diuresis by diaphoretics aml diur('tics in 
patients with urrernia to whom chloroform had bccn administered, than in 
those who had not tak('n it. 

'rhcreforc, I belie,·e that whi le chloroforrn temporarily controls muscular 
spasm. it prejudices Urn chances of ultimate recoYcry by the changes its in
halation produces in the blood, which changes increase rather than retard 
the development of the ura-mic toxrem ia. Wilh these impressions one nat
urally seeks an agent which not only has the power to control musculnr 
spasm, but shall also at the same time tend by its action to reopen the an1-

nues of elimination, either by counteracting the effects of the urremic poi
son on the nerve centres, ancl thus facilitating the action of diuretics and 
diaphoretics, or by acting itself directly ar.:: an <·liminath·c. 

J belie\·e morphine administel'ed hypodemrically to be such au agent. 
rrhere are two qne~tions tlrnt rery natura,\Jy present themselves in con· 

nection witl1 the use oi morphine in acute urremia. 
First. Can morphine in full doses be administered without danger to 

patients with acute nrremia? 
Secondly. What are the effects of such administrations? 
Jl one turns to recognized authorities for an answer to the first of these 

inquiries, he will find that nearly all make mention of the use of opium in 
urremic toxremia only to warn against the danger attending its administra
tion. During the first years of my professional life, I regarded opium as 
one of the most dangerous remedial agents that could be administered to 
urremic patients, rarely daring to give more than five grains of Dover'R 
powder to a patient with albuminous urine, and if fatal coma followed 
such administration, more than once do I remember to l13Ye felt that a D(}.. 
vcr's powder which I bad administered might have been the cause of the 
fatal coma. In 1868 r administered my first hypodermic injection of 
morphine to a patient with acute urremia. The effects which followt1d its 
administration in this case taught me that in some cases wiLb marked urre· 
mic symptoms morphine could be administerecl h.vpodcrmically not only 
safely, but with apparent advantage. Since that time I bave used mor· 
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phine hypodermically in the treatment of these paLieuts, not only dnring 

the premonitory stage, but also during the actirn manifestations of uril?mic 

intoxication, and its administration has been uniformly followed by good 

results. In no instance have I caused a fatal narcotism. 
From the histories of quite a large number of puerperal and non-puerpe

ral cfl:;cs of acute urremia, in which morphine was successfully used, I ham 

rcachc<l the following conclusions : 1-firsl, that morphine ran be adrnini~

tcred hypoclcrmically to some if not to all patients with acute urremia with

out endangering life. Secondly, that the almost uniform effect of morphine 

so a!lministcrecl, is, first, to arrest muscular spasms ; secondly, to est.ab1ish 

profuse diaphorcsis; thirdly, to facilitate the action of cathartics anll 

diuretics, especially the diuretic action of digitalis. ~rhns, morphine 

administered hypoderrnically becomes a powm·ful e1iminating agent. The 

rule ia to give sma11 doses at first, not to exceed one-sixth of a grain. If 
conrnl.:iions threaten, and a small dose does not arrest the muscular spasm, 

it may be increased to one-quarter or one-ha![ of a grain, and the hypo

dermics ma.y l>e repeated as often as every two hours. It must he given 

in sufficient quantities lo co11trol convulsions; neither the contraction of 

the pupils nor the number of the respirations is a reliable guide in its 

administration. 
I wouicl not discard all (perhaps none) of those means which have been 

relied on for the relief of patients in acute urremia, but would urge that 

hypodermic injections of morphine not only control muscular spasms. hut 
aid in establishing the eliminating processes, ancl thus bec:ome another 
m('ans of saving li[c in these often fatal cases. Dry und wet cupping, leech

ing an<l pouHicing over the loins may be employed to aid in this re-eslab

lishml'nt of the suppressed renal function. 

DISEASES OF 'l'IIE KIDNEYS 

will be considered iu the following order: 

I. Renal lf.'fperremia. VIL Renal Calculi. 
II. Renal Tfemorr!tn.qr. (Embo- Vil!. Xew (howtl1s. (Cancer, etc.) 

lism and Infarclion.) IX. Pcmisites. (Hydatids.) 
III. Nephritis. (Bright's Disease.) X. Perinepliritic Abscess. 
IV. Pyelilis. XI. Haml(duria. 

Y. Ilydroneplirosis. XII. Oliyluria. 
VI. Cystic Kidney. XIII. Cystitis. 

RENAT~ IIYPER.lE~IIA. 

(Congestion.) 

Renal hyperremia. may be active or pmisivc. Passive renal hyperremia, or 

c~ngel:ition, is almost always due to a mechanical obstrnction of the venous 

circulation, and is sometimes called "chronic renal congestion." 
Morbid Anatomy.-Active renal liypercemirt has its seat mainly in the 

1 NllwYork:Med. lkc.,Au:::. l, 1873. 
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renal arteries and in the Mulpigbiau tuns. The kiducy:.; nre much increased 
in size ; the hn)er::cmia may in ,'olve the cortical or medullary portion, and 
may he more intense in ouc portion than anotlicr; it is usually most marked 
at the ba::'c of the }JjTamids. The kidneys are of an unm1ttua1Jy dark color, 
their capsule is non-adherent, their surface is smooth, and they arc softer 
and moister than uormal. 

On section, dark spots arc noticed scattered over the cut surface which 
correspond to the 1\Ialpighian tufts, and the VC'sscls of the con<.'s arc filled 
with blood. A dark fluid fo1lows the section, which is partly scrum und 
partly blood. 'l'he stars o[ \~ erheycn arc prominent. A micro:scopical ex
amination shows that these changes ru·e cine to an rngorgement of tbe blood· 
vessels, and a. more or Jess abundant infiltration of serum into the inter. 
tubular structure of the kidneys. 

Passive liyperremia, or "c}uonic renal congcstio11," has its seat in the 
,·eins, which are overfilled with venous blood, while the amount of blood 
contained in the arteries nuiy be even less than normal. 'fhe kidney!) arc 
but slighlly. if at all, incre:tscd in size, are firmer than normal, their cap· 
sulc is non.adherent, and their surface is smooth and of a uniform red color. 
Jn chronic cases the surface is une,•en. 1l'he tubular epithelium is gt·1ui . 

nlar, opaque and flattened from 
coagulated fibrin wbich may 
partially fill the lumen of the 
tubes. The conYolute<l tubules 
may be filled with blood. 'fbe 
f:. troma is unaltered. H,nJcra:>mia 
of, and hemorrhages into till' 
mucous membrane of the pelvis 

B and ureters may occur in YCry 
severe cases. 

Upon section, it will be noticed 
that the mcdullary portion is o( 
a darker color than the cort icul, 
that the cortical 1iortion ha; 
st rruks of red rather than an 
uniform rednc:::s. The :Malpig· 
hian tufts arc not prominent. 
The veins arc c11lated, tortuous, 
aucl varicose, the abnormal hard· 
ness of the kidney being due to 
the constant distended condi· 

l'trllcal uctionof ~r~~a!~i:~~~: Pyramid in ftm ;:s~el:.f ~;:e :~~~~~~:u:~ill:~! 
~: ~: fifi~ft'<to/o1'.1::::::~a 0JJ~~~fi~~~tc~ti~ub:p8]J:~;n:c:Yeno~ 
l', (}, Coilecti11gtufmlaco11lai11i11gfJloo<.l. x 300 

the l'C!'n)t of an inflammator)· 
proCCS:-1. Coagula of yellowish h~rnJi nc uialerial arc sometimes found in the 
glomcruli, arranged in ('Onccntric lityers. 



Both these varieties of hyperremia may lead to, or be accompanied bJ 
inflammatory processes in tho tubular and intertubular structures of the 
kidneys. .Active hyperremia. may be the stepping-stone to acute parcncby
matons nephritis. It is only a step from congestion to some of the more 
chronic inflammatory forms of kidney disease. When to passive hypcrm
mia there is added inflammatory swelling of tho epithelium of the tubules, 
the kidneys wiH be enlarged, and the epithelium of the convoluted tubules 
will be swollen, granular, fatty, and di~integraled. When the intlamma
tion extends to the stroma the kidneys wiJI be climini:;hed or enlarged, but 
retain the stony hardness of non-inflammatory congestion. The capsule 
will be adherent, and on section the cortical portion will be slightly dimin
ished, and there will be patches of new connecti\Te-tis.:ine throughout its sub
stance,-the process not being unlike the "cirrhotic" form of Bright's. 
Ii the passive hypermmfo. is due to heart discasC', lhe kidneys wiJl be i_n
creascd in size, the capsule will be non-adherent and the surface smooth. 
The cortical substance will be pale instead of red, awl the nlC'dullary portion 
of a darker color than normaJ, the gross appearance very closc1y resembling 
that of the "Jarge white kidney." There will be well-marked changcs 
in the epithelium of the tubules, in the stroma., and in lhc walls of 
the arteries. These arc the large stony kidneys oI chronic heart dis
ease. Chronic passive hypcrremia is sometimes called "cyanotic indnra
tion." 

Etiology.-Actit-e renal liypermmia, or flnxion, may be produced by ex
posing the body to sudden changes of temperature, by any of the blood 
poisons which giYe rise to the acute infectious cli:::;casl's, by malaria (and it 
is sometimes a prominent feature of a violent malarial paroxysm), by the 
prolongC'd and excessh-e use of certain drugs which giro rise to irritation of 
the urinary ]lnssagcs, as cantharides, copaiba, turpentine, cubebs, nitrate of 
pota~h, carbolic acid, etc., and by the irritating conclHion of the nrine in 
diabetC's, cholremia, etc. It sometimes accompanies Basedow's disease. 
The early stage of acute inflammations of the kidneys is a.ttended by active 
renal ltyperamia. ParaI~·sis of the ,·aso-motor ncnes of the kidneys (snp
posrd to occur in hysteria and allied states, polyuria, etc.) is &1jd io be a 
cautie of activC' renal hyperremia. 

PasBive renrtl hJjperamiia, or renal congestion, has its most frequent 
cause in organic disease of thc hC>art. All Taln11ar lesions of the heart, or 
structural diseases of the cardiac vah·cs which interfere with venous return, 
come under this head, as well as all those forms of pulmonary disease 
which intC'rfcre with the pulmonary circnla.tion, a.nil arc followed by dilata
tion of the right heart, e.g., emphysema and fibroid pbthisis. Congestion 
may also be produced by pressure on the emulgent t"C'ttal veins or inferior 
vena ca.vain pregnancy and by other abdominal tumorR. The formation 
of a thrombus is also followed bv it. Rome of the cases of so-called albu
minnria in pregnancy are exampies of passive hyperoomia from the pressure 
of the pregnant uterus. 

Symptoms.-'I1he symptoms of both varieties of ren:tl hyperremia are for 
the most part confined to changes in the urine. In active h yperaimia the 



DTSE,_\SES OF TRE KTD)rnYS. 

urine is scanty, high colored, of high specific gmYity, containing a large per
centage of albumen, with few blood casts anrl hyalinc tube casts. 

In passit·e lt.yperwmia, without an..y structural changes in the kidney..;, the 
qnantity of tho urine is not much diminished, its specific gmYity rcmaius 
ubont normal, the amount of albumen is small, and only snrnll hyalinc 
casta are present. It is often of an acid 1-caction, and deposits urntes. The 
amount of uret1 is a little below normal. 'r11e simultaneous appearance of 
blood and albumen in the urine is so com mon in renal congestion that iho 
presence of albumen alone, without blood globules, almost excludes it. Be
sides the changes in tho ur ine in active hyperremia, there is usually slight 
redema of the face and lower extremities, with nausea and a per.sistl!nt 
headache. 

Passive hyperremia. is often produced by chronic cardiac or pulmonary 
disease, attended by a cough with a watery blood-stained expectoration, and 
by dyspnrea that often becomes so severe as to prevent the patient from 
lying clown. The cough and dyspncca depend in part upon the accompany
ing heru·t or pulmonary disease, but tliere is also a nervous element in it 
which is characteristic of the renal complication. There is loss o! appe
tite, nausea and occasional vomiting; Lhcrc is rt coutinnons headache, rest. 
lessness and insomnia, which, added to the dyspncea, make the patient's 
condi tion distressing. 'l'here is Joss o( flesh anc1 strength, and steadily in
crensing anremia. 'fbesc symptoms gradually become worse, and general 
dropsy develops, and tbe patient may die from the general anasarca, or from 
convulsions and coma. 

rrb e history of these cases varies greatly : some get progressively worse, 
others pass from an apparently hopeless condition to one of comparative 
comfort, nnd these attacks arc repeated at in tervals for a. long period 
However desperate the condit:ou ma.y apprar, a return of a compara.tively 
comfortable condition is always possible. That form of rena.l congestion 
which is so often met with in pregnancy is usually accompanied by the 
presence of albumen and casts in the urine before a.ny other symptoms are 
developed; afterward the patients become nmemic, and suffer from per
sistent headache, vomiting, and ooaema of the face, feet and legs; lhey 
become "water-logged.1' In a few cases the first symptom may be a t:on· 
vulsion. In all cases tho thing to be arcaded is the onset of convulsions, 
which rapidly follow each other until coma is reached. 

Differential Diagnosis.-Renal congestion is distinguished from Bri'gltt's 
disease by tho genera.I condition of the patient, the presence or absence of 
cardiac or pulmonary disease, or venous obstruction. The urine, though 
scanty, is above normal in specific gravity, and always deposits blood, 
renal epithelium, or tube casts. 

Prognosis.-Tb e prognosis in active renal hyperremia, when the cause is of 
a transient character, is good. Renal congestion which occurs in the ad
vanced stage of cardiac disease at!i:l pulmonary emphysema has much to do 
with causing a fatal termination, and after it is once developed it is never 
recovered from. That for m of active hyperremia which occurs in congestira 
malarial fevers is sometimes so intense as to entirely arrest the function of 



the kidneys, and then it becomes a direct cansc of death. The renal con
gestion oi pregnancy is usually re1icved by the removal of its cause, which 
should never be delayed if the Sj'mptoms become urgent. 

Treatment.-The most important thing to be accomplished in the treat
ment of active renal hyperremia is to find out, and as quickly as possible 
remoV"e its cnuse. The treatment is to Ue addressed to the kidneys. Place 
the patient in bed in a room with a temperature of 80° F., and apply a dozer:. 
wet cups over the lumbar region. Administer a powerful drastic purge, 
induce free diaphoresis, and let the patient drink freely of diluted muci
laginous drinks. The hot-nir or warm mpor-buth, nnd even blood-Jetting 
in intense Ouxion, are to be employed. Camphor is advocated in some 
cases of active hyperremia. In passive renal hyperremia the main thing to 
be accomplished is to relierc the venous congestion ; it is to be remembered 
that there is too much blood in the veins and too little in the arteries. 

There are three ways of restoring the natural st.ttc of the circula-
tion:-

1st. By general bleeding. 
2d. By increasing the force of the heart's action. 
3d. By eansing the dilatation of the capillary arterioles. 
A frC'e bleeding from one of the large veins will tcmporari1y relieve the 

venous congestion and cause a better filling of the arteries, but it exhausts 
the patient, and is only admissible in the renal congestion of pregnancy 
when the symptoms arc urgent. By increasing the propelling power of the 
heart, the amount of blood in the arteries is increased and that in the veins 
diminished. This is the usual mode of procedure in the passive renal 
hyperremia which depends upon chronic heart and lung disease. Digitalis 
is the drug which has been most extensi>ely employed to aeeomplish this. 
It must be given in full doses and continued until the desired effect is in
duced. The best mode of its administration is in the infusion; a tablespoon
ful of the infusion of tl1e leaves may be given every three or four hours until 
its specific effect is produced or the quantity of urine is greatly increased. 
Recently the fluid extract o! convallaria in half-drachm doses has been 
recommended as a substitute for digitalis. My experience with it has been 
very unsatisfactory; its action is not only temporary, but far less certain 
than digitalis. 

The drugs that seem to have some power in dilating the capillaries and 
arterioles are nitrite of amyl and nitro-glycerine. rrl10 nitrite of amyl may be 
girea by inhalation in doses of from three to five drops every four hours. 
The nitro-glyccrine may be given in a one per cent. alcoholic solution, one 
drop every three or four hours. Under its use albumen has disappeared 
from the urine in quite a. number of instances, and remained absent so 
long as the patient continued the drug. 

If counter-irritation is employed it must be mild in eharaeter-a few dry 
cups over the lumbar region, or some mild embrocation is all that is neces
sary. The intestines should be oeeasionally unloaded by a full dose of 
cnlomel combined with rhubarb. When the rnnous obstrnction is direcUy 
mechanical, as in pregnancy and fluid accumulation in the abdominal 
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cavity, something may ho accomplished by so changing the posilion of the 
patient as to relieve the pres.sure on the renal veins. 

lf passive renal hypcr:.cmia, cepecia11y in heart disease, is allernlcil by 
great restlessness and dyspncca, morphine may be gi mu hypodernncally in 
sufficient quantities to give relief and make the patient comiortablc, C\'eb 
though but n small quantity of urine is being passed. 

REN AL IlE:llORRllAGE. 

(Embolism and Infarction.) 
Renal congestion a.nd renal hemorrhage are very often associated, !or 

renal hemorrhage often occurs as a result o[ renal congestion. 
Morbid Anatomy.-rrhe anatomical changes in a kidney which is lhe Beu_: 

of renal hemorrhage clo not differ essentiaily from those already <lc~crihcti 
as present in a renal hypcrmmia, unless there arc hemorrhagic in!arctiom1 
or renal calculi. Blood ma.v be effused into the uriniferouJ tubules or lho 
interstitial tissue, giving ri~e to ecehymotic spots rarying in size, from 
which, on section, blood flows freely. The resscls will bo found ruptured, 
and the epithclia and stroma. of the kidney arc stained with blood pigment. 
l 1llC epithelia. soon become opaque, granular, and infiltrated wiih Iat, unct 
fiimlly disintegrate. Incident to the grea.t increase in the blood pressure, 
diapedesis of the red corpuscles may occur; this is true renal hemorrhngc, 
lrnving its origin in the l\falpighian tufts. 'fhe blood escapes between tho 

vascular tuft and its capsule, which is slightly dis
tended.' 

The most frequent form of rmrnl hemorrhage is that 
which occurs in connection with renal embolism and i11 · 
farction. lts occurrence is marked by the development 
of hard uniform masses in ibe cortical portion of tLc 
kidney; these masses arc nsllnlly wedge-shaped, and 

:n have their sharp edges toward the hilus of the kidney 
and their base toward its surface.' They vary in size 
according to the size of the vessel obstructed; they may 
be capillary, and then arc of ''cry small size. These in· 1 

farctions when first formed arc of a dark reel color, and 
arc as firm as normal kidney~tissue; very soon they be
gin to change in color, losing their dark red hue and 
becoming lighter, and their centres present a yellowish 

m:~~;~; ~11~;,~~;ai~~n1- :;:11~~~ra~\~~jys60;:~:~~ce~hc:t 1~~~~;g~e:~r::~y ::1~~~d 
~;.1::~~n~~~ ~~~ ~f! these infarctions a zone of redness is fo·rmed ; this zone 
mrruli. is in the normal kidney-tissue, beyond the infarction. 

A congestion takes place in the ve~scls, due to changes 
in the uriniferous tubes adjacent to the capillaries in 
thnt portion of the kidnry which surrounds the infarc-
tion ; there is a.loo a more or less rapid production of 

and,;:,,;,.;;;,ii.i<iub.<k: cells in_ this surrounding zone. If the infar~ 
1 Vornil and Ranvicr. 1 Rayer111o-callcd "Rheum.al.le NrJJhri/£6."' 
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Mt disappear by absorption, this zone-change continues until there 
1s more or less cicatricial lissue developed about the infarction, which 
?brinks in consequence of the contraction of the tissue, gradually 
diminishes in size, and after a 
time disappears altogether, leav
ing only cicatrimal tissue to mark 
its former site. The surface of llie 
kidney may be depressed over an 
titrophiecl infarction. 

Ou the other hand, the prod uc
tion of cells may be so rapid and 
abundant that tho entire muss 
undergoes purulent trausforma
tion, producing abscesses which 
will occupy the scat of the infarc
tion. 'rl1 is is one of the ways iu 
which abscesses arc formed in the 
kidneys. In these cases there is 
always a certain degree of sup· 
puration occurring at the margin 
of the affected area. Again, these 
infarctions may undergo a, still 
more rapid degeneration, increas4 

ing in size and becoming necrotic, 
so that at the au topsy a gangre
nous mass is found as the resn1t of 
the necrotic change which has 
taken place in the infarction . More or less suppuration also attends it. 
Again, there may be little masses found scattered throughout lbc substance 
of the kidney, especially in the cortical pOl'tiou, looking very much like 
ecchymotic spots, which are simply capillary thrombi: t11csc are usually 
due to some slowing of the circulcttiou in the capill:ll'y resscls. These 
capillary thrombi may be very numerous, and they may undergo changes 
similar to those which take place in the larger infarctions. 

At the autops.v the kidneys may be fonnd studded with minute abscesses; 
unquestionably U1cse little collections of pus are nothing more than minute 
capillary infarctions or thrombi which have undergone purulent transforma
tion. Thus a single abscess or many abscesses of tho kidney may .form as 
the result of infarctions. 'l'his form of renal hemorrhage is especially liable 
to occur in passi•e rena] hypermmia. 

Etiology.-Intensc hypermmia of the kidney is a cause of renal hcrnor
rhageJ especially in the first stage of acute nephritis. It may also result 
from injuries, and in connection with tho development and passage of renal 
cnlculi. It may also occur i::t cooncction with the development of morbid 
growths in the kidney, especially cancer. Blood changes, snob as occur in 
purpura .. scurvy, etc., may cause it. Passive obstructive hypcrremia from 

37 
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cardiac disease may become so intense as to gi,·e rise to it, with or without 
the occurrence of infarctions. 

Symptoms.-lt is attended by no constant or distinctive subjecti\'C symp. 
toms. Our knowledge of its occnrroncc, during lif~, rests almost exclu
sively upon the results of an examination of the urine. Its exi~tcnce can
not be recognized, unless the blood is effused into the urinifcrous tubules 
or into the hilus of the kidney and discharged in the urine. At autopsies, 
large infarctions of the kidney nre often found which, during life, have giYen 
no indication of their existence, because there was no extravasation of blood 
into the urinifcrous tnbules,aucl consequently no blood appeared in the urine. 

The course of a renal hemorrhage depenfls to a grei.it extent upon the 
cause which produces it. When dependent upon the presence of a renal 
calculus, the hemorrhage occurs after every violent exertion. When it 
arises from cancer or other tumors, it is generally profuse and persistent. 
rrhe bleeding which accom1nmies inflammation of the kidneys in the infec
tious diseases is never severe ; it may be so slight as only to be recognized 
by a microscopical examination of the urine. 'rlmt form of renal hemor
rhage which occurs in malarial districts in hot climates is usually profuse 
and occurs periodically. When it is caused by an infarction, the patient ia 
usually seized with a chill at the time the infarction occurs, followed by 
pain in the back, and more or less nausea and vomiting. If, therefore, 
these symptoms arc developed in connection with cardiac disease or pyru
mia, it is evidence that renal infarctions have occurred. 

When valvular disease of the heart exists with ulccrati ve endocarditis or 
extensive calcareous degeneration of tl1e arteries, cmbolic \nfarction may be 
suspected, when in addition to the sudden appearance of blood and albu
men in the urine tl1erc is fever and vague pains in the lnmbar regions. 
Small abscesses, the sequelre of infarcts and circumscribed spots of gangrene, 
cannot be diagnosticated. 

Prognosis.-Thc prognosis depends upon the condition11 and circum
stances under which the hemorrhage occurs. If it occurs in connection 
with renal calculi or cancerous disease of tl1e kidJ1ey, the prognosis is bad; 
life is endangered under these circumstances by the exhaustion produced r 

by the conlinned loss of blood. Occurring in connection with in!ectious dis
eases, it has no particular significance; it merely is an indication of intense 
renal hYJ1erOC'mia. 'When there is reason to belieYe that a hemorrlrngic infarc
tion ha.s occurred in the kidney, the event must always be regarded as at
tended with danger to life; not that it is necessari ly fatal, or that the prog· 
nosis is necessarily unfavorable, but the fact that inf:.trctions exist will ctiuse 
anxiety as to the development of the other dcgeneratiYe changes in the kid· 
neys, and as to the lodging of emboli in other parts, particularly the brain 

Treatment.-The first tl1ing to be accomplishe<l in its treatment is to find 
out and, if possible, remove its cause. In many cases wl1ere the main cansa.· 
tive disense is amenable to treatment, the hemorrhage does not require any 
special attention. During tho occmrence of the hemorrhage, the patient 
should be kept absolutely at rest. lf there is danger of exhaustion from 
repeated and profuse hemo.rrhages, tee-bags may be applied to the lumbar 
region, and styptics administered internally. 
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The remedial agent which seems to have the greatest control o,·cr these 
hemorrhages is tannic acid, it being expelled from the system through tbe 
kidneys in the form of gallic acid; n. powerful astringent is thus bmught 
directly iu coutuct with the uriniferous tubes anil urinary passages. Ergot, 
muriatc of iron, alum, the acetate of lead, and turpentine arc sometimes of 
scr\"icc. Ergotiu given bypodermically in connection with morphia is in
dicated if hemorrhages are profuse. If the hemorrhage is oi malarial ori
gin, large doses of quinine and arsenic arc indicated. The danger from 
acute renal inflammation must always be borne in mind when renal hem
orrhage occurs in connection with the infections discascii; tlic proper meas
ures for the subduing or arresting of such inllamurn.t.ions must be promptly 
resortecl to. 

NEPILRITIS. 

(Brig/it's Diseases.) 

A great variety of inflammatory changes in the kidney have been gen
erally classed under the comprehensive name of Bright's Diseases. Dr. 
Bright first called the alLcution of the professi011 to this class of diseases 
in the year 1827, at which lime be clescribC'cl, a,ud rC'prcsentcil by colored 
drawings, Tarious morbid appearances of Lhc kidneys, which he showed 
were of m-ery-day occurrence and were frequently associated with general 
dropsy. Dr. Bright regarded granular degenerations as the principal, if 
not the only pathological lesion present in this class of diseases; he accord
ingly designated it as a granular nephritis. 

Recent and more extended im-estigations have shown that there are 
several morbid processes in the kidneys of those who are the subjects of 
this class of diseases, and that the kidneys in the course of these morbid 
processes present a great variety o:C nppeanmccs. 

A great number of terms claiming to be expressirn of these different 
morbid appearances have bren employed, snch as the large white kidney, 
tbe large granular ki<lncy, the small fatty granular kidney, the large and 
small red granular kidney, the waxy kidney, and the cirrhotic kidney. 

In studying the morbid changes which occnr in this group o[ diseases 
it is important to remember that there are three distinct anatomica] 
elements in the kidney which arc primarilj or second at i1y involved in 
these changes; namely, the uriniferous tubules, the blood~veascls, and the 
intertubular tissue (or stroma). 

I shall describe nephritis nnder the foliowing heads: 
I. Acute Nephritis; which may be-

(a) Parenchyrnatous; also designated glomernhtr, catarrhal, croup 
ous, desq uamative, etc. 

(b) Interstitial; also designated diffuse interstitial nephritis, and 
surgical kidney. 

II. Chronic Nephriti8; which may be-
(a) Parcnc:hyma.tou8; knowu as large white kidney, large and smitli 

grannlo-fntty kidney. 
{b) Iatorstitial; known as cirrhotic, gin-drinker's, or hobnail kidney. 
(c) Amyloid ; known as waxy or lardaceous kidne,y. 
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.ACUTE NEPHHITIS. 

(AculeBrigltt'sJJisease.) 

Acute nephritis may be wholly recovered from, pro"e fatal, or lead lo 
chronic ncph ri tis. 

Morbid Anatomy. - 'fhc gro~s and microscopical appearances of llic 
kidneys in acute nephritis will vary according to the in tensity unJ 
character of the processes which n.ttencl its development. 'l'hc kidn('ys 
arc usually increased in size, their capslllo non-adherent, their surface 
smooth and mottled, presenting an irregular combi rrntiou of red vascular 
engorgement and unnatural pallor; sometimes they arc of a dark purpfod1 
color, dotted bore and there with spots of eccbymosis. Tbc stars of 
V crheycu a.re more or less promineu t, and the kidneys are sofLer than 
normal. 

On sect-ion, tho cortical portion is relatively increased in thickness, and 
is dotted over its entire out surface with dark or bright rod points., which 
correspond to the situation of the Malpighian tufts, which in some instan
ces stand out prominentlj' upon its cut surface. rl'he cortical substance 
between tbe Malpighiu,u tufts may be of a paler color than naturaJ. Some 
distinguish between a "red" and a "pale" kidney in acute nephritis. 1I1he 
engorgement will usually be most marked at the base of the pyramicli.:, at 
the junction of the cortjcal and medullary substance-in tho arterial arcade. 
The medullary portion will be of a darker color than normal, darker evc11 
than the cortical portion ; sometimes it will present a striated appc:.mrnce 
(red and white lines alternating), the lighter lines corresponding to the 
changed udniferous tubes, tbe red liues io Lhe congested iutcrtubular 
' 'essels. 

Tho lining membrane of tho pelvis of the kidney is usLJally congested. 
The inflammation of the mucous membrane of the pelvis and cal i c~s is 
attended by exudation of a turbid fluid containing cells. 

When such a kidney is examined niicroscopically, it may be found to 
present quite a variety of appearances. First, The epithelium of the con· 
voluted tubes and of the M:alpighian tufts may become swollen, increaserlly 
granufar, and their nuclei more or Jess obscured; as a result, the lumen of 
the tubes becomes obliterated and filled with swollen cells-the changes 
corresponding to those whieb occur in catarrlrnl inflammations of tho 
mucous surfaces. The cells of the convoluted tubes of the cortex will 
have undergone cloudy swelling. ~.rhesc changes arc common in the acute 
11ephritis of fevers. There will be no cell infiltration around the tnbules in 
the jntertubular tissue. 1 Some cases are very mild. Even though albumen 

'Cell ae<:umulations about the glomcruli and tnbnli contorti arc said by Traube to be primary, aod ~!w 
epitbelialctiangcstobei;ccond:try. 



581 

and casts were found during life, no marked structural changes are 
found in the kidney. In all probability, in these cases, changes have 
taken place in the capillaries of 
the Malpighian tuft which allow 
o[ the escape of albumiuous ma
terial from the blood. 

In another class of cases the epi
thelial tells, C!'pecially of the con
voluted tnbl's, become filll'<l with 
allmminous and fatty granules, 
dcsquam:ition folJows. anil the 
tuhes become filled with brokcn
down epithelium aucl fatty mat
ter. Colloid material is often seen 
in the tubes. The epithelia, in a 
few cases. undergo simple atrophy. 
In some cases of acute nephritis 
nil thef.le processes may be pres
ent at the sttme time in the f.lame 
khlney. The centre of the urin- Acute Ne1ihrltlt1. 
iferous tubes will often contain SlllionQftMcorttJ:Qf~,~·:~,~~~.1Jliowing "cloudytwtJ/J. 

~l:sy~~::u~~~~~ri~~r:h;ic~~li:e~e;:~ n, Ji: Part 

line material may have mingled _&: .~~':,~d/:fl,!/i'/Ja 
with it, or may be surrounded by " 350

· 

disintegrated epitheJium and blood globules; it resembles fibrinous in
flammatory exudation. In addition to these tubular changes, more or 
le!'il. (·ell dcrnlopment takes place in the intertubular structure, especially 
around the Malpighian tufts and the smn.ll \'Cius. 

Again, in another class of cases, a 
typical example of which is furnished by 
the kidnc.v of scarlet fever, the changes 

\ seem to be confined principally to the 
glomeruli . The epithelia. covering the 
capillary tuft, and those lining the cap
sule of Bowman, proliferate, and the 
capsular space becomes filled with des-

6 qua.mated ep~thelium, often to such an 
extent that the capillary vessels of the 
tuft arc compressed, and the circulation 
through them impeded. In the vessels 
of the Malpighiun body, and in the 
capillaries between the tubes, are found 

Glomem1o-nephrltis, case scarlct..rever. an abnormal number of white corpuscles 
:; r::7/%t~~~~~~ ~£~iei. ~~d so':"e ~etached endotbelja} cells. 

e, Pr<X/!ie::Jg~~t,:;1:Y c;;u~ glom~ruluiJUJbig ~~e 0eft:~he~:ol~!n tl~~dco~~~~ut~t~u~:: 
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granules. Some make this a distinct form or Bright's disense and call it 
glomeru1o-nephritis. .Minor changes in :tnd a.bout the glomernli are !ouud 
!n the majority of kidneys of acnte nephritis. In most cases these pro
cesses quickly terminate either in recovery or death; in n few they become 
chronic. When blood extravasations arc abundant, the name" hemorrhagic 
nephritis" has. been given to it. 

Etiology.-Its most common cause in the adult is exposure of the surface 
to sudden changes of tempernturc, ns is indicated by the class of subjcc:ts 
in which it is most liable to occur-bakers, firemen, moulder~, and those 
whose occupation subjects them to sudden, rcpca.tcd changes of temper
ature. Again, it occurs among those who nre addicted Lo the use of ~tlco
hol; they may not be habitual drinkers or great1y intemperate, buL they 
occasionally'· go on a spree," and while Jn a state of intoxication expose 
their surface lo sudden ch:rnges of temperature or to ]ll'Olonged col<l after 
violent exercise. Under these circumstances it is not the alcohol that 
de,·c1ops the tubular inflammation, but the sudden changes of temperature 
to which these persons subject t hemRelvcs in consequence of such indul
geucc. The daily use of alcohol may be indulged in for yeru·s without leading 
to acute nephritis, provided the individual exercises care in rcgru·d to expos
ure, and therefore it should not be included in the list of its direct causes. 

Occasionally it happens that a very 
trifling exposure to sudden changes 
in temperature is sufficient to develop 
it, such as sitting in a draught of nir 
and exposing the lightly covered 
Joins to a current of cold air while 
the individual is in n heated condi
tion. In this climate the failure to 
wear flannel next the body through
out the year involves the risk o! 
developing at some time an inflam
matory process in the uriniferous tu· 

" bules. It is not clear how such ex
posure excites tubular inflammation. 
Runeberg states tliat congestion (e.g. 1 ( 

&<t~'.~'-C!i'.~-~'.!!'''.L.!~'.~'.~~,!' .• ~.~'.'.~·,~'"':f: passive hyperremi::t) and the conse-
quent slowed circulation and dimin-

1t•Wi broken-down ished pressure in the glomeruli, is 
nearly ~or- the cause of the albuminuria or tubu-

lar inflammation . The theory that 
tbe nephritic inflammation is clue to the reflex influence of the nervous 
system-there being a connection between the sympathetic nervous system 
and the surface of the body-rests on the same basis which is employed to 

expla.in the occnrrence of vueumoDia and bronchitis a.fter exposure to 
cold. 

Another very common cause of acute nephritis is the circulation of 
morbid clements in the blood; such elements are very numerous, em· 
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bracing all those poisons which give rise to specific forms of infectious dis
eases. 'rhe infection of scarlet fever is one of its most frequent causes, 
especially in childhood. Every epidemic, however, is not attended by 
renal complications, for there arc some seaso11s when a tn)C of scarlatina 
prevails, in which scarcely a case will have renal complicntions; whilr dur
ing other seasons almost every case will be attended by them. Such rnri
ations can only be accounted for by regarding the occurrence of nephritic 
complications as dependent upon a difference in the scarlatina} infection. 

Another class of causes is included under the head of renal irritants 
which may be introduced into the stomach : among these arc the balsam 
of copaiba, spirits of turpentine, cantharidcs, phosphorus, arsenic, a.nd 
lead. The prolonged use of these remedies, or their administration in over
doses, not infrequently gives rise to tubular nephritis. Another cu.use is 
acute internal inflammations, especially inflammation of the lungs: one 
should always be on the watch for its occurrence dmiug a pneumonia. 

Another frequent cause is pregnancy. It was formerly supposed that 
pregnancy Jlroduccd Bright's disease by interference with the renal circu
lation from pressure on the renal veins ; but probably this is rarely its 
cause. During pregnancy there is an abnormal quantity of cxcremcnti
tious material to be carried out of tbc system l>y the kidneys, which not 
only calls upon these organs for increased labor, but the material elimi
nated acts as an irritant on the nriniferoas tubes, and tubnlar iuilamnrn.tion 
is the result. It may occur at any period of pregnancy, but it is rare be
fore the third month, an<l is of more frequent occurrence during the Inter 
mouths. In connection with pregnancy, this form of kidney disease rarely 
terminates in chronic nephritis. It often disappears rapidly and never 
recurs, or it may appear in successive pregnancies, and finally lead to the 
development of chronic Bright's disease. Again, passive renal hyperrernia 
dependent upon obstruction to the return circulation from cardiac or pul
monary lesions may cause acute Bright's disease. 

There is a degeneration of the epithelium of the nriniferous tubes which 
occurs uncler certain circumstances independent of inflammation. It is 
not amyloid ; it is not, strictly spcuking, a fatty change; but it occurs 
daring the degenerative processes of old age, and is a result of senile 
change. In this sense, ex:Lreme old age may be regarded as a cause of 
tubular epithelial degeneration in the kidneys. 

Symptoms.-The presence of urea and its allies, kreatin, kreatinin, clc., 
in the blood1 in abnormal quantities, gives rise to the phenomena, which 
attend the development of acute nephritis. The symptom which usu
ally first attracts the attention of a patient is cedema, of the face. There 
may have been signs of gastric disturbance prior to its occurrence, but they 
have not been distinctive in character. After exposure to sudden varia
tions in temperature, or after an attack of some form of ncute infec· 
tions disease, or withod any known cause, there is noticed a slight puffi
ness about the eyes in the morning ; if the patient is anremic, the cedema 
may appear in the feet and ankles at the same time This redema usually 
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increases very rnpidly. With Lhe occurrence o[ the redcma. there is great 
restlessness Toward evening there is a. little quickening of the pulse and 
a slight rise in tempera.tu re-never typical ; the patient complains of head
ache, which increases in severity from hour to hour; at times ho is very 
drowsy. Complete, sudden, but tempor:try blindness may occur at its verJ 
onset, the O})htha1moscope showing no morbid appearances. 

]f the patient is closely questioned, he will state that he has rcccnll_r 
noticed some change in his urine. that it has been ecantj' and high colorcd1 

and he has h:td a frequent desire to pass it. Perba.ps he has had some pain 
in the back and Joins ; he may complain of nausea and perhaps of vomit
ing ; the latter is sometimes so troublesome that the physician may direct 
his attention to the stomach as the seat of the disease, and trent the pa
tient for some form of gastric lesion. Thero is more or less acceleration 
of the pnlse, which is irritable in character. The skin is usually nnnatn
ra11y dry; occasionally it is moist, but when it is so the perspiration has a 
peculiar urinous odor. These, in brief, are the symptoms which attend 
the development of a mild form of acute Bright's disease. 

In a. favorable case, n,fter the patient has reached the condition described, 
he begins to improve; the urine is increased in quantity, the cedemu.grarJ.
na11y disappen,rs, the headache moderates, the gastric disturbances disap
pear, :md in the course of two or three wccj\:s he has entirely recovered. 

In a certain proportion of cases, instead of improving, the patient steadily 
grows worse; the cedema steadily increases until tho cellular tissues of the 
entire body become cedematons. As a result of the pulmonary cedcma there 
is dys1111cea. Dyspnroa in this connection is not always dependent upon an 
redematous condition of the lung, for urmmic dyspnroa. rna.y occur inde
pendent of any change in the lung-tissue. When there is general ana
sarca the dyspnroa is usua11y due to pulmonary cedcma; it may be accom
panied by more or less pu.lruonary congestion, giving rise to a watery expec
toration, which may be streaked with blood. If the disease progresses, the 
anasarca will gradually increase until the patient becomes" water-logged. 11 

With the general anasarca. the surface of tbe body assumes a peculiar, pale, 
waxy appearance ; there is cederna of the scrotum and penis, or labia, and 
more or less effusion into the peritoneal, pleural, and pericardiac cavities. 
Hydrothorax may so impede respiration as to cause death. 

As the nrremia becomes more profound, a series of nervous phenomena 
are developed: the patient becomes exceedingly restless, muscular twitch
ings occur, and these may soon be followed by convulsions, coma, and 
death. If this class of patients do not die from the direct toxic effect of 
the urea, they may barn complications, such as meningitis, pericarditis, rn
docarditis, pneumonia., etc., which may rapidly lead to a fatal issue. This 
is the most unfavorable of nll the types of acute parenchymatous nephritis. 
Such cases sometimes follow scarlet fever. The same type of cases is also 
met with in connection with other infectious diseases. 

'!'here is still another type of acute nephritis which is occasionaJly met 
with, called by some acute diffuse nephritis. It is ushered in by violent 
s:'mptoms: the patient is seized with n chill, intense paiu in the back and 
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along the ureter. with rC'lraction of bolli lr:;:;tic1es; there is delirium, great 
ucrvous disturbance, urgent cerebral symptoms, nncl the patient may pass 
quickly into a state of coma. and die within two or three clays. 'l'hc chi ll 
in these cases is foJlowed by high temperature ranging from 104° P. to 
IOG F . ; there is often almost complete suppression of urine, perhaps not 
more than two ounces being secreted in twenty-four hours. The delirium 
which is present so c1osC'ly rescmblco lha.t of meningitis that it is often 
Jitticult to differentiate between the two co1lllition:s. In these cases tlwrc 
is intense, active renal hypcrremiu. and the tubules nre extcn~in.·I~ fi!IC'<l 
with an inflammatory exudation . Yery soon aflcr the accession of the 
ushering-in symptomil, re<lC'ma of the face will he <lcvclope<l, au<l soon 
aftC'r it15 oecnrreuce t he patiC'nt will pass into a st11Lc o[ coma, which is 
usnttlly followed by <leath. Jf these patients n•eover from tho acute slagc, 
the kidney:; will be permanently damaged . 

Connected with the history of acute nephrili!:l, there arc symptoms which 
are of special imporbmce, ancl which f shall considPr more in detail; thrsc 
are the changes in the urine, the dropsy, and the nen'Ott.-; phe1101J1ena. 
The::;e a.re present to a greater or le~s degree in all cases, and their exist
ence is nccel;sary for its diagnosis. 

The 1lrine in all Yaricties is <liminished in quantity, high colored, and 
sometimes smoky in appearance; it is of high specific griwity, perhaps as 
high as 1.030. A sediment, in which there are red antl white blood-corpus
cles, forms soon after the urine is voided. The amount of urea eliminated 
in the twenty-four hours is diminished to one-half or one-quarter the nor
mal amount. When tested for albumen, from one-third to one-half of the 
entire bulk of the urine will coagulate. In testing for alLumeu it is wen 
to employ both heat and nitric acid. Albuminous urine is usually coagu. 
lated by heat below the boiling point, and by nitric acid. IC both of these 
tesls arc carefully used, one will rarely be led into error; but mistakes arc 
often made when only one of these agents is employed, for the reason thitt 
heat alone wi ll not eflagulatc albumen in urine which is neutral or alkaline; 
in such cases the addition of nitric acid coag.tlates and precipitates the al
bumen. It~ true alburninurin, where senon-albumen 11ppears in the urine, 
there is some lridncy change. In false albnminuria, where albumen, not 
sernnHilbumen, appears in the urine, the kidneys may be healthy. 1 R<'
cently, opinions have changed in regard to albuminuria. ~ If fL portion of 
~L' urinary sediment be microscopically examined, casts will be found which 

1 tiee Int-book~ on "Urinary Analy!!iS ,. for modei;i or determining the dilfcrcnt aJLmmens; abo Appcn· 
dh: t•> fo'u~ter· ... "Phy.·iology." 

1 Albuminurla ltscU Is, according to Gull's !ltatcmcnt!I, ne common In young men and boys n;i !>pcrmutor· 
rhtu: Mo:ii:on condrm!! this. Yonng girls from fourteen to ,;.cveutcen hnrn it. Dcpresi;ing nh:Ulrtl emo· 
lion• can~e a Jo11erecl pre;i~ure in the \"C!>•E!i!I, and thfe, accorcliug to l{unel>c.rg'1:1 ingeniuu& the'lry, Is the 
onecau,. .. oralbuminuria. Leube.nndfurbru~rinclinelolhcopii>i"n or nn indil-'idual penneability or 
membrane. Temporary ncnou!I imwrrntion may in .. ome iuetance>-1 induce tro.n~icnt albuminuria, with or 
without healthy kidneys. Dr~. Bninton and Power !St. Barthol. Jfo-p. Hep., 18ii) take it<Sue with B•1rtel's 
~t.&tcment 1ha1 albuminuria is always of renal origin. There are dillerent albunwn11, some dcrh'Cd from 
lhl' blood, others from the dige!>th·e organ!. Diminution and increa"<' or l>lnod-prc~f!ure in the ~lom. 
erull ha\·e both been ach·anced &.!I Jlrimc cauioe~ or the 11lhun1inurlt1. Probably bl001.l 11r<'~~urc Jlllly"- but an 
nnJmpommt part. Cohnheim 1eg11rd11 d1a11A:C~ In the CJlithelium con·ring the c:lomc·ruli It.~ :in important 
fartor. The~e chan;.:e11 are, no doubt, in part produced by the 1<tngnant inHammntory curr..•nt. The vce~ele 
ofthet:lomerull unquestionalllyallow nio~tortlieall.iumcn (inncutealhuminuriui locxudti. 
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0orrcspond to the contents of the uriniferons tubes already described; these 
casts consequently vary in appe<trance and composition. Those which are 
most characteristic are the epithelial casts, which may contain blood-gloL
ulcs; in very active forms of the disease, the casts may be entirely composed 
of coaguhitcd blood, called blood casts.: casts of Lbis form ancl composition 
are found in no other form of nephritis, unless it is complicated by acute 
tubular inflammation. In addition to epithelial and blood casts, small and 
large hyaline casts may be found. rrhe small hyaline casts are formed in lubes 
the epithelium of which has not been removed. In add ii.ion to the casts, free 
epithelial cells and blood-globules may be seen. llynline and epithcli:tl 
casts are sometimes found independent of Bright's disease, and snccharme 
urine may be loaded with them. 1 Distinctly formed cell dements in a cust 
point to an origin in the straight or collectiug tubes. 

Dropsy occurs early; there have been seveml theories advanced as to its 
cause, but none are perfectly satisfactory. One theory is, that it is due to 
the sudden removal from the body of a large amount of albumen ; whel'eas 
in the most rapidly developed dropsies no albumen is carried out of the 
body, for the reason that the patient passes little or no urine.~ Another 
cause assigned for the dropsy is, that the kidneys fail to eliminate the 
watery portion of the blood in the form of urine, and that the dropsy occurs 
as the result of the retention of the watery elements; yet very extcnsirn 
dropsies occur while the patient is passing more tlui.n the normal quantity 
of urine. 3 Again, it is said that dropsy occurs in consequence of the 
anremic condition of the patient. The anremic condition undoubtedly con
tributes to the ease with which the transudation or fiuitl through the wa11s 
of the vessels takes place; but a patient may be exceedingly an::emic and 
yet no dropsy be present, and dropsy very often occurs before the patient 
shows any evidence that he is in an anromic condition. 

I regard dropsy a.s a necessary symptom of acute nephritis, but the exact 
cause of its occurrence in many cases cannot be satisfactorily determined. 

Nervous symptoms are of great importance and prominence. Undoubt.
edly these are due to the presence of some irritating poison in the circula
tion, which acts directly upon the nerve centres.• UsuaUy the nervous 
symptoms first manifest themselves by headache; therefore hcadr~chc is a 
symptom which must not be lightly regarded, for it is often the precurilor 
of more dangerous symptoms. If persistent and sernre, and permitted lo 
pass unrelieved, it may be followed by convulsions. The larger proportion 

1 Southeyregardeitaean error to suppose that the lllrgercaets nrederived from the linger tortuoua 
tubes. Nothingbutcellularelement11ca111>assthrout:-hllenle'sloop11(diameterl-l'200tol·ICXXJ!n.):"when." 
be says, "a cast is as~nmed to come trom the profounder renal tissue and to be of grave ~igniflcance, au 
error is committed, based on i~orance of anatomy." Jlynline caste probably form in Henle'.i loop~ 

i Colmheim, in his work on 1mthology, re11:ards lnfl11mmatory chani;ees in the wal!s of 1he cut:ineoua and 
subcutaneoUll veaseb-whose causell ue the Mme 11s tho~c of acute Bright'.i!-IO be the reason of anll..'!arca 
in many inetances,-the ves~els being reudcred more permeable 

J Cohnlieitn (Virdww'a Arc11ii•. 1877. 00, J> 106), arter mo~t elaborate exJ)Crimentation. rel!arde wdema I! 
the result, mt of dilution or the blood or of increa~e in the relllti\•eamount or water, but of l1ydrtEffli~ 
plel!wra,i.e.,increasein theabsolutcamountotwatcr. 1'hisract,withch1.mges in thewallsofthe1·e&
!ela,ls accepted by most authorities as the most plausible and probable cause ot <edema in acute 
Bright's. 

•ThedUfercnttheorlesinregardtotbecausationlhnveconsideredundertheheadofactilturamla. 
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of cases of acute nephritis wil1 suffer from more or less severe headache, 
without any subsequent convulsions; but tl.10 fact that convulsions do fol· 
low it is sufficient to cause one to watch !or the indications of their occur
rence. If the poisoning goes on gradually, the patient will first become 
drowsy, the drowsiness passing into stupor, an<l frequently into coma. A 
large number of patients with acute nephritis unquestionably die from the 
direct effect. of urea and its allies upon the nervous centres; but a still 
larger number die from complications. 

Differential Diagnosis.-lf a patient has headache, some fever, more or 
less redemn., nausea, and perhaps vomiting,. with scanty, high-colored 
urine of high specific grasity, cootaiuiug epithelial, small hyalinc, 01· blood 
casts, it is certain that acute renal disease exists. There lll<IY be other 
pathological conditions existing in the kidneys at the same time, but this 
train of phenomena. giYes unmistakable CYidence that some of the urinifer
OLlS tubes al'e the seat of acute inflammation; the acute may be cngrafted 
upon the chronic. In ('YCry case which presents this train of symptoms, 
frequent examinations of the urine should be made. 'rhe general symp
toms ancl the changes in the urine in acute nephritis are so obvious that it 
C<Ln scarcely be overlooked or mistaken for any other disease. The only 
circumstances under which it is possible for this affection Lo pass unrecog
nized arc those in which dropsy is not a vromineot symptom, and when 
a. careful examination of the urine has not been made. 

It is not always easy to determine whether acute nephritis is primary or 
secondary-that is, whether it has occurred in kidneys that were healthy 
previous to its occurrence, or in those that were already the seat of chronic 
disease. The pre,'ious history of the patient, and the presence or absence 
of cardiac hypertrophy, are the only means to guide one under rrnch cir~ 
cumstances. 

'rhe points of differential diagnosis between congestion of the kidneys 
and acute lirigbt's disease have already been given. 

Acute nephritis is distinguished from paroxysmal Ju;13maturia and albu
minuria by the abrupt commencement and brief duration of these affec
tions, by the marked nervous an<l gastric symptoms, the slight jaundice, 
and the absence of dropsy. Granular ])igment in brematuria, and a very 
great quantity of albumen and tube casts in paroxysmal albnmiunria, arc 
characteristic urinary symptoms. Hrematuria with a tendency to suppres
sion has few tube casts. 

Prognosis.-The tendency of acute nephritis is to recovery, but the chances 
of recoYery are much better in the JOnng than in those past middle life. 
In those cases which terminate in recovery the characteristic symptoms of 
the disease disappear within two or three months from the r.omrnencement 
of the attack. So long as albumen continues in the uriuc, however small 
m quantity, recornry cannot be regarded as complete. rrhe indications of 
a. fatal termination are very scanty urine, frequent n.nd distressing vomit
ing, extensive anasarca, severe and persistent 11eadache, convulsions, coma, 
typhoid symptoms, and the occurrence of complication8. 
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The pulmonary complicatio as which rcndc:r the prognosis unfa,•orable 
are mdcrna, pneumonia, and capillary bronchitis. 'l'he great dangor in 
pneumonia which complicates acute Bright's disease is the sudden develop
ment of pulmonary cedcma i11 port10ns of the luug not i1l\'olvcc.l by the 
pneumonia. Another dangerous complication is inflammation of these
rous surfaces, cspecia11y endocarditis ancl pcricarditis. Acute mcni11giti:1 
is a. rnre but always a fatal complication. 'l'herc may be complete lo:;s of 
sight; this form of amaurosis is u sually temporary, nnd is unuttcndcd by 
ilny change in the retina recognizable by the ophthalmoscope; it is proba
bly due to the direct effect, of the urea upon the retina. Subacute gastri 
tis, functional hepatic dcraugcmeut, aud ro<lcma, glottidis arc ali;o comph
cating condilions which render t ho prognosis uuf~wora01c. 

Iu a. small portion of cases patients pass rapidly from acute iuto chronic 
nephritis. The passage from acute inLo cbronic is indicated by n. copious 
secretion or paler urine contain ing few casts. The indi vidual may IJc able 
to resume his ordinal'y avocations, but the rodema of t he feet an<l ankles 
does not entire1y disappear, and the urine remains albuminous. 

Treatment.-Formcrly, general and locul blood-letling was imwlised in 
the treatment of all acute renal diseases. At the present time general 
blood-letting is never resorted to, unless in the very acute form which 1s 
attended by violent cerebral symptoms. 

Thi.~ was follo\\'cd by the diaphoretic and cathar tic pl:tn of treatment in 
which it was proposed to supplant thefunctiou of the kidney by iucreasing 
the functions of the skin and bowels, and thus afford the kidney com-
p::tratirn Under this plan of treatment t he va.tient is g i\'en two or 
thrC'C l>aths each day, and Jiydrugogue cathartics to produce three 
or four watery discharges from the bowels in twenty-four honrs. Such 
treatment will decrease the dropsy, and fo r :t time this c1ass of vatients will 
appear very much relieved; but a.fte r n few active purgalions, and a few 
hot-air baths, they will begin to complain of extreme wC'akness, and very 
soon reach n point at which the co mbined action of those agents fails 
even to relieve the distressing symptoms, and their condition is then wor~e 
than before their administration was commenced. 

Se\'Cral years ago I became convinced that this clcpurative vlan of treat· 
ment was wrong, because it rapidly depleted patients who could not bear 
depletion. Exhaustion can as certainly be produced by diaphoresis and 
hydragogue cathartics as by repeated general bleedings. Besides, the 
repeated use of hydragogue cathartics interferes with the processes of 
digestion and assimilation. 

In the treatment of acute nephritis, there are three important things 
to be accomplished. First: the elimination of urea. and its allies. Slc
ond: the removal, as mpicl ly as possible, of the inflammatory products 
which obstruct th e uriniferons tubules. Third: to counte ract the effect 
of urea. and waste prodncts upon t he nervous system. Although no organ 
can assume the renal fn uction, and any attempt to secure euch vicarious 
action of the skin and bowels as will fully relieve the kidney, has been 
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pro,·c11 dangerous to tl1c patient, nevertheless, something may be <loae 
to render the solid clements of the urinary secretion less irritating to the 
organ. Tho hepatic function is most closely connected with that of the 
kidncr, and stimulation of the hver will be fountl to afford mo:..t decided 
relief. to tho kidneys. For this purpose some preparation of mercury is 
to be preferred. It should not be given in such doses as to induce pro
fuse catharsis, but in small amounts frequently repeated, and sufficirnt Lo 
maintain a free action of the bowels. Wh ile I do not accept the extreme 
·dews of those who bclicva urremia to be :rn intestinal absorptive disease, 
I am convinced that clwlagoguc cathartics used in moderation arc of de
cided v-aluc in renal disease, but such cat harsis must be cnrcfully dis
tinguished, both as to its objects and results, from the use of hydru
gogue cathartics, which are intended srniply to reduce <lropsy and rcmore 
such poisonous e1emenLs as may be held in solution by the drops ical 
fluids. 

Mercury thus employed is also a direct stimu1ant to the parcnchyrnatous 
action of the kidney necessary for the remo,·al of the urinary poisons, aml 
at the same time becomes a factor in accomplishing the second indic<Lt ion, 
the removal of the inflammatory products in the urinifcrous tubes. 'fhese 
products not only interfere with the elimination of the urinary solids, but 
if they remain in the tubes they induce degenerative processes. 

Jn connection with the increase of parenchymatous function, an aug
mentation of the watery elements in the renal secretion tends to accom
plish the desired result. Digitalis is the most valu::i.b1e clrng for this pur
pose. Its act ion must be watched, however, and if the amount of urinC' 
is not increased its use is to be discontinued. In most cases it increases 
tbe urinary secretion without stimulating the kidneys; it overcomes t. be 
obstruction in the rnnal ci rculation, and Urns causes an incrcuscd flow ot 
the watery portion of the urine through the Malpighian tufts into the 
upper porLion of the nriniferous tubules. Tb us the obstrnction in the tube::; 
is washed out, and at the same time tho eliminative function of the kid
neys is increased, so that the urea is carried out of the system much 
more rapidly and completely than it oau be by the skin or bowels. lt 
diluent drinks aregircn, water is tlie best. Spirits oi nitrous ether. acetate 
of potash, tincture of the pcrchloride of iron, or squills, may often be 
advantageously combined with digitalis. 

In connection with the administration of digitalis I would recommend 
the application of dry cups o\.·er the region of the kidneys. Tn order that 
the dry cupping may be more effective, each cup should be removed as 
soon as the vessels beneath are well filled. The object is to cl raw the blood 
from the arteries into the caplllarics, but not with sufficient force to cause 
cxtmvasat.ion. After dry cupping. warm poultices over the kidneys may 
be applied with benefit; digital is leaves may be used for a. poultice, nnd 
thus applied they will increase the diuretic effect of the drug administered 
internally. After the free administration of digitalis imd the application 
uf dry cups, if the urremic symptoms are sti ll urgent, hoL-air Uaths and 
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hydrag~gue cathartics ma.y t.cmporariJy be resorted to, lo aid in C'nrrying 
the patie nt over the period of g reatest danger; but their use should not 
be continued after free diuresis is es tablished . 

'l'bc next object to be accomplished is to reliern the nervous symptoms: 
the meaas to be employed Lo accomplish t his are the Sitmc as in the treat
ment of acute urremia. For the successful management of acute Brigh t's 
disease, whatever may hare been its exciting cause, the patient must be 
kept in bed, in a large, well-ventilated apartment with a temperature of 
75° F. Milk should be the only ar t icle of diet. Skimmed milk is advo
cated hig hly ; besides being nourishing, i t is a good diuret ic. Ii this plan 
is sys tematically carried out from the very commencement, the urine soon 
becomes copious, the ulbumen gradually diminishes, and t he dropsy passes 
away. As soon as the flow of urine commences, the administration of 
digitalis must be discontinued, and diluent drinks are to be giHn. If the 
renal secret ion be not re-established in twenty-four hours, hot-air batbs, 
hydragogue cathartics, or pilocarpin hypodermicn.lly in one-eighth or onc
tenth grain doses, are to be used . 

rrhe usual method of producing profuse diaphoresis is to place the patient 
in bed and coYer him with flannel blrtnkets, and t hen by means of the hot
air apparatus introdnce a consb.tnt current of bot air beneath the bed
clothes, until profuse perspiration is induced and the excretory powe1 of 
the ski n is taxed to its utmost. The bath should be continued from hulf 
an hour to an hour ; then t he patient should be alJowed to gradually be
come cool, and: when so, to resume his clothing and walk about the room 
or ward, the temperature of which shonlcl be above 70° F. These baths 
may be repeated once or twice each clay, or every other clay, as the condi
tion of the patient may demand . 1l 1he effect us1H1lly produced by these 
baths j g a rapid subsidence of the cedema. It may uot req uire more than 
half a dozen baths to cntfrcly remove t he dropsy from a. u water-logged" 
patient, and, as far as that one symptom is concerned, to give complete 
relief ; but t.he relief is only temporary. 

ACUTE SUPJ>URATIVE IN'l'ERSTl'L'IAL NEPHRITIS. 

(Surgical Kidney.) 

Morbid Anatomy.-Thc kidney is intensely hypcrremic, softer than nor
mal, and the rat. about it is oodematous. When the thickened and opaque 
capsule is st ripped. off, pus often flows from beneath it. The surface shows 
arborescent i11jection. 

On section several purulent foci are seem in the cor tex and. pyramids, 
about the size of a pea; these, coalescing, may form a large abscess. 
When pyremia is its cause, the abscesses are wedge-shaped, and colonies 
of bacteria. arc found surrounding the sh redd .v necrotic tissue, nnd ;n the 
centre of the suppurating mass the epithelium is cloudy and desquamated. 
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Cell-infiltration takes place in the adjacent comicctivc-tissuc, and second· 
ary thrombi are found in the small veins. .Micrococci arc found in th<-< 
arterioles. 1 When the abscesses arc wedge-shaped they arc called "meta
static_; but wben circul:.u they are merely spots of "suppuration in foci.'; 

In chronic suppurative nephritis, decomposing pus, e<Llcareons snits, ani1 
a serous, fetid fluid are contained in a sac whose wall is connective-tissue. 
With these (so-called) chronic abscesses, cysts and renal atrophy are
present. In large pyremic or uon -pyremic abscess, ulceration may tak'1 
place at the tips of the pyramids, and the abscess may open into the pel· 
vis, the intestine, externally, or into the peritoneum. 'fhe liver bas been 
involved from the breaking of a renal abscess into its softened parenchyma.. 
(Rayer.) 

Diffuse pumlent infiltration~ is of rare occurrence; then the whole kid
ney seems to be a mass of 1.ms ; the surface and cut section are homogene
ous-looking. Pus is readily scraped off, and eccbymoses are seen studding 
its surface. 1 

Etiology.- Any of the causes of pyeljtis may be, secondarily, causes o( 
surgical kidney. Pyremia, ulcerative cndocarditis, typhoid fever, and 
puerperal fever may be compljca.ted by it. Wounds, blows, and severe 
contusions cause it. Re.flex irritation and some as yet unknown nervous 
conditions are supposed by many to be tbe cause. Certain spinal di1:1eascs 
are attended by it, perhaps from disturbance of "trophic influences.'' 

Symptoms.-There is Inmbar pain, tenderness on pressure over the kid
ney, recurring chills, fever, languor, anorexia, emaciatiou, perhaps diar
rhcea, nausea, and vomiting; the month and skin become clammy, sordes 
may collect on the teeth, the breath becomes offensive, and there is drowsi
ness which rarely passes into coma. 'rhese symptoms (especially the chills 
and febrile movement) are often severe, and then the d1se;ise is of short 
duration. The patient passes rapidly into a state of stupor without con
vulsions aucl with a subnormal temperature. The urine may be in excess 
of the normal quantity or be scanty; albumen is proscnL in varying quan
tities; byalinc and pns casts and renal epithelia are also present in varying 
amounts. Blood i1:1 always found in the acute cases. 'rbe specific gravity 
1s never rnry high. The urine is in many cases ammoniacal. Should a 
tumor be felt, it will fluctuate; but rarely is there a distinct tumor. 

Differential Diagnosis. - Frompyamiia it is distinguished by the absence 
of recurring chills and sweats_; by its lower temperature; by absence of 
joint and hmg symptoms, and by the purn1ent bloody urine. It ls often 
difficult to distinguish it from septi'camiia. 

A perinepMitic abscess is distinguished from suppurativc nephritis by 

1 Tbi! is Kleb's parasitic nephritU; the lnfcctlng particles or spores iu:cend (presumabh• from the blad 
der)tothcpelvis;thcnceupthetubuJcg. Hyalinccastsin"parasilic nephritis"havcs1>oresandalgieon 
their periphery. CornilandRanvier thinktheymaybefonnedinthekidneyduringlire. 

1 Fallde~riptlonsarcgiveninErichscn'sSnrgery, ll .712etaeq.,,·ol. ii. 
JMarcus Bcck{in"Quain's Diel. or ;\led.," pp. 1562·5) describes acute inter!Otitial nephritis u:i/lumt 

suppurat1on asouevarietyof the surgical kidney: iutlhration of small roundcel111 in the int.erluhula1 
ltn!Clureaml a!Y.>r.1ltheMaipi(Jhimtluftsbeing the chief pathological event. An acute or l!uo-&cuU 
mter11tltie.l (non-~uppurative) nephritis I he.vealreadydcscribcd. 
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its tumor, and by the fad Urnt in uncomplica.tcd j1omiephrili !i urinary 
symptoms arc nbsent. 

Pyeliti.~ ha.s the characteristic angular retailed" cel ls from the mucous 
membrane of the pclris in tho urine, anci the const1t11t ional Rympt.oms arc 
insignifi cant compared with lhose oI su1Jpurative ucphriLis. 

Prognosis. -The prognosis is always grave. Tho free discharge of a 
large abscess may prolong life, and, if nniluteral, be followed by recovery. 
Dc:ith from complications is its frequent termination. In the aged it is 
almost necessarily fatal. Astbeuia, urremia, and complicat.ions cuu.so 
death. 

Treatment.-Thc treatment is for t.hc most part surgical. 'l1onics, 
st,imulants, and condensed nutriment arc indicated from its onset. .\ 
pure milk diet is advantageous. Dry cupp ing, fomcnLations, and poullices 
or leeching orer Lhc loins are of service. The bladder is to be washed out 
with any of the itnt iseptic fluids usually employed for that purpose, lwo or 
three times a day. Bcnzoic acid or bcnzoaLe of ammonia may be given to 
relieve the offensiveness of the urine. 

CJ [HONIC P A JU.:N"Cl lY.\lA'l'OUS ~Pl lHl'.l'lS. 

As already stated, chronic parenchymatous nephritis may be a sequela 
of the acute form, but i t is oftener a chronic pl'Ocess from its onset. 
Under Lhis bead may be included large grnn,.lar fatty kidney, the large 
wltile kid1iey ancl the sm.all gmnular fatty kidney. 

Morbid Anatomy.-Cbronic pnrenchymatous nephritis may develop with 
any form of renal 1esion in which there is a protracted interference with 
the normal n ut ri tion of the tubes. In the large granular fatty kidney, but 
few of the epilbclial cc11s of the uriniferous tubes at first undergo change ; 
but, as Lhc transformation becomes general, the affected tubes become 
loaded wilh cxfoliated epithelium in all stages of the process, from tho 
earlier con<li tiou of cloudy swelling, to the fiual development of grnnnlo
fatty metamorphosis. 'J.1hc mucous membrane of the })elvis and cnlices is 
th1ckencc1, opaq ue, !ind anremic, or it presents a varicose dilatation of its 
veins. 'rh e kidneys arc enlarged, their capsules arc non-u.dbcrcnt, and 
their surface smooth ; their color is paler Lhan norma1, presenting a more 
or Jess yellow appeara.nce; sometimes they are mottled with red and white. 

On section, the enlargement of tho organ will be found to be due chieHy 
to an increase in t he size of its cortical substnncc, which is of a pale yel
lowish color. 'l1here is but liltle change in the med ulla1·y portion. 'l'he 
Malpighian tufts clo not stand out prominen tly, for there is more or le~s 
fatty irntterial in the dilated portion of the uriniferous Lubes around the 
U alpighian tufts, which gives them a somewhat p<1le appearnncc. The vas· 
cularity of the whole kidney seems to be Y~!·y much dimin ished; but here 
and there spots of hemorrhage or congestion are seen. 'rhe principal 
changes take place in the convoluted tubes of the corti cal portion, espe
cially in those which surround the Malpighian tufts. 
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These 8('Ctions or lhc cortical substance in tbis form of degeneration 
are very opaque ; under a 
low power they show little 
more than uriniferous tu
lmlcs irregularly distended. 
with fatty granules, and rn.
ricose. To the unaided eye 
lhe tubules look like streaks 
of sebaceous matter. At 
some points they are greatly 
increased in size, at others 
they arc of normal calibre. 
fn the Malpighian bodies arc 
found oil granules in vary
ing quantities, but the capil
laries of the tuft are nn
chtrnged. Under a high 
power, fine fut grirnulcs arc 
seen about the nuclei in 
the protoplasm of the epi-

thelial cells, and also in "'"'~ylhi~~~~f;~i:'.:;::~~:~;;;~:~~=!~. . the ,.,zz., of the external coat A. 'ti' 

~ri:.~::;a~.t~~:~:~s. coY;r:an~ B~:· ;.•~·}i;~!~:~j~i~~;j;f,{Ji,1::~:;E,~~; ~=;:~~.; 
~t~1~:;ei~1eo~en~!;e~tt~~:i~~~ D. J;:i~iT,j{,~~; [i~~¥'j~a~,f,ll.f:;~yj,f<f£.:,~.~-~;;,, ~; 
The lacunre and cells of tlie E. 

intertubular connectire-tissuc are also filled with fine fat granules. 
Large Wliite Kidney.-In this variety of parenchymatons nephritis, 

the kidneys may be twicP their normal size, of an H iYory-white" color, 
their surface smooth, and their capsule non-adherent. 

On seclton, the enlargement is found to be due to nn incrcas.:i in the 
mlumc of the cortical substanc('. The medullar.r portion shows uo llppre
ciablc alteration. The microscope will show that tho morbid ch~mges are 
confined almost exclusively to the epithelium of the convoluted tubules and 
that lining the Malpighian bodies. 'l'be epithelium is granular, and so 
much swollen tbat the lumen of the tubes is obstructed and may be dis
tended with a hyaline material. 'l1here is a djfated and varicose condi
tion of tho tubes, with some thickening of their walls. In some cases 
Henle's loops present alterations similar to those that occur in the convo
luted tubes. 

Small Grnnular Fatly Kidney.-The atrophic alterations in the kidney 
in this variety (or stage) of parenchymatous nephritis are entirely different 
from those of atrophy produced by interstitial nephritis. The epithelium 
which may have been the seat of fatty or granular change, disintegrates, 
liquefies, a8nd is absorbed or passes off in the urine. rrhe tubes, deprived ol 
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their cpithcLium, colhtpsc. Some claim that renal nlrophy a11d granulnr 
degeneration of the k idney are the ,;1ame. That these processes arc ni:;so
ciated is very evident. During the process of atrophy, developments occnr 
in the walls of the tubes and in the intcrtubular tissue, which lead to, 
or are followed by, thickening of the tubules and blood-vessels. The 
processes of inflammatory atrophy are always slowly progressive. An 
atrophied white kidney is markedly diminished in size, its surface is 
uneven and more or less nodular; its capsule is adherent and slightly 
thickened, and when removed portions of kidney tissue may be remorcd 
with it; the denuded surface is more or less granular, its color variei., 
it may be white, ha.Ye a stellate vascularity, or present a mottled appear
ance. 

On section, it will be found that the diminut\on in the size of the kid
ney is mainly due to atrophy of its cortical substance; t he medullary por
tion rct.a.ins very nearly its normal dimensions; the cortical substnnco be
tween the pyramids will be somewhat atrophied. The kidney is firm and 
tough. The granulations on its surface and in its substance are the pyra
mids of Ferrein. Under low power a section of the cortical substance will 
show an increase in the stroma of the organ, the wnlls of the vessels will be 
thickened and the Malpighian tufts will have lost their distinctness. rrhc 
uriniferous tubules will be denuded of their epithelium, in some places filled 
with granular or fatty material, and distended ; in others they will be en
tirely obliterated, atrophied, and more or less shrivelled. 'fhis form of 
kidney degeneration may be distinguished from the contracted kidney of 
i n~erstitial nephritis by the larger size of the organ, its less firm consis
tency, its more uneven surface, its pale yellow and large granulations not 
only on its surface but throughout its substance, evidently formed by the 
accumul::t.tion of fa.tin the tubules, and by the absence of cysts either on iLs 
surface or in its substance. It is not necessary that the small atrophic 
kidney of chronic parenchymatous Lephritis should have been preceded by 
an en larged fatty or granular kid:ccy. 

Etiology.-Ohronic parenchymatous nephritis may be the scqucla of 
acute. It is more common in males than in females, it occurs in early 
aclult l ife rather than past middle life. Exposure, moderate alcoholism, 
bad hygiene, phthisis, Uiabetes, arthritis deformans, emphysema, and 
chronic cardiac diseases predispose to its dcYelopment. 'l'he cause is 
sometimes nndiscoverable. 

Symptoms.-rrbis form of chronic Bright's disease may be ushered in by 
acute symptoms or come on insidiously; in either case, when once fully 
developed, the symptoms are identical. There are two symptoms which 
arc always present, viz.: albuminuria and dropsy. If its advent is marked 
by acute symptoms, its development is attended by the phenomena of acute 
Bright's ; the patient rapidly reaches a condition of general anasarca.; his 
countenance assumes a pallid appearance; the pallor .is not like the clear 
pallor of phthisis, nor the dingy pallor of cancer, but is peculiar to the dis
ease. When he h"" reached an apparently hopeless condition bis urine 
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becomes gradually iucrcaS1..'d in quantity. His appet.itc l'<.'t.Urul'i, nausea 
disappears, he sufrers Jess from restlessness, the anasarca gradual1y dimin
ishes, the sleep becomes refrcsh.ag-in short. there is a. gradual improvew 
ment in all his symptoms. 'l'he improvemeut may be continued or 
relapses may occur, but after a few weeks or perhaps months he may reach 
a. condition of comparatirn health ; this class of patients nrver so far 
recover that no traces of the disease remain. There will alwaj's be some 
cedema along the line of the tibia and o-rer the internal malloolus, and tbe 
albnmen will never entirely disappear from the urine. Patients in such a 
condition are always inspired with the hope that they will reach com
plcto recovery ; but they are liable at any time to a sudden return of 
their dropsy. 

When the disease comes on gradnal1y without any acute symptoms one 
of its earliest indications is increased frequency of mictnrition; ihe cedema 
may not be -rery extensive, but it is always present; perhaps there is at no 
time pain in the back or loins ; but ~here is a time, early in the history of 
the disease, when the urine is scanty and high colored ; afterward it be· 
comes copious, of a pale color and low specific gravity. The gastric and 
nervous symptoms, so prominent in acute Bright's, are never severe; there 
is gradual loss of energy with progressive emaciation ; the skin becomes 
dry and harsh, the surface assumes a peculiar pale, sallow appearance, there 
is often great thirst~ very troublesome dyspeptic symptoms, and often marked 
signs of anremia. The pulse becomes feeble and irregular in force, and the 
patient grows old rapidly. 

'fhe urine after a time becomes more abundant than normal, of low spe· 
cific gravity, sometimes as low as J.010, and the quantity of albumen is in
creased. Fatty and hyaline casts are present ; when the stage of atrophy 
is reached the urine sometimes becomes very abundant, and, although the 
albumen at times may be small in quantity, it never entirely disappears, 
and large hyaline and fine granular casts are always present. As the elim· 
ination of urea is steadily diminished, it is important to subject the urine 
to frequent quantitative analyses. Cardiac hypertrophy develops, and 
nlbuminons retinitis is of frequent occurrence. Degeneration of tbe 
cardiac walls and dilatation of its cavities dernlop secondarily to, or coinci
dently wilb, the hypertrophy. 

It is to be rememherea that tlie symptoms ancl course of this form of 
Bright's disease are11ot continuous; there will be remissions, periods when 
these patients seem to Uc recovering, and suddenly the urgent symptoms 
of chronic anremia will develop, aod the patient passes into a state of list
lessness, stupor, or coma, and dea.t.b rapidly ensues. 

Di1ferential Diagnosis.-Whcn the urine is abundant, of a pale co1or, low 
specific gra,-ity, highly albuminous, and contains fatty, granular and hya1ine 
casts, accompanied by cedema of•tbe lower extremities, one readily makes a 
diagnosis of chronic parenchymatous nephritis, especially if a cc.ireful analy· 
sis of the history of the patient corresponds to the usual course of its de
velopments. A state of urremic stupor, with a dry tongue and sordes on 
the teeth, may be mistaken for typhoid fever, yet the history of the case, 
and a careful examination of the urine will soon remove all doubts. 
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lf the uduc ls carefully examined it is hat·dly possible for one to COD· 

found the anmmia and cachexia which sometimes attend the stage o! 
atrO])hy of chronic paroncbymatous nephritis with the cachexia of other 
chronic diseases. The mistakes that are made in diagnosis, or rather the 
failures to recognize its existence, a.re usually due to the fact that a careful 
examination of the urine has not been made. Tn every case of persistent 
dyspepsia careful examination of the urine should be made. 

Prognosis.-One of the most constant attendants of Lhc advanced stage of 
this form of Bright's disease is the development of cardiac hypertrophy. 
It is probably due to interference with the systemic capilhu'.Y circufation, 
and it is an m~idence that the reual disease has existed for a long time ; it 
suggests the possible occurrence o! cerebral hemorrhage, and then'foro 
renders the prognosis unfavonible; visceral inflammations, especially pneu
monia aucl bronchitis, arc liable to occur, and often are the direct causes oi 
death. 

The most frequent serons inflammations in t.his connection are pleurisy, 
pcricn.rditis, and mcuingitis. They arc usually insidious in their develop
ment, nud always render the prognosis unfavorable. Another complication 
which may render the proguo!sis unfavorable is snbacute inflammation of 
the mucous membrane of the stomach. Patients never entirely recover 
from the structural changes which occur under such circnrni:itances. 
Amaurosis is fir.st indicated by the patient's inability to S'.le distinctly; sub· 
sequcntly he has more or less difficul!y in reading priut which formerly he 
had read with ease; lenses do not improve his vision ; after a time the 
sight may be entirely lost. This amaurosis is due to it neuro-retinitis; it 
is present to a greater or less degree in a large number of these patients. 
T he structural changes in the kidneys in the advanced stage of this form 
of Bright's disease are such that they do not admit of repair. A11 portions 
of the kidney, however, are not equally involved ; consequently the cle
purative function of the organ is not suspended, but only imperfectly 
carried on. So long as the degenerative process is not progressh·e this claF-!! 
of paticuts ma)' get on quite comfortably, but its tendency is to progrc~s 
until it reaches a point beyond wbich life cannot be sustained. 1n a large 
number of cases, long he.fore this limit is reached, some one of the com
plications to which reference has been made will cause death. 

In the advanced stage, the most trustworthy prognostic indications are 
to be obtained by comparing the evidences furnished hy examinations of 
the urine with the general symptoms; one must always be Cimtious in giving 
a prognosis, for the nrremic symptoms may suddenly be greatly aggrarntccl 
by exposure to cold or errors in diet, and the patient quickly passes from 
a condition of comparative good health into nrremic coma. Although in 
all adTauced cases the prognosis is unfavorable, still there is reason to 
hope that by judicious management, even in the most unpromising, relief 
may be obtained from many of the more distressing symptoms, and life be 
prolonged. 
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Treatment-At one time mercurials were extensively employed in the 
treatment of this form of Bright's disease, with the idea of keeping up 
their constitutional effects for months. 'I1his plan is now abandoned. It 
is important that the diuretic pl:1n of tre~ltme11t should be contiune<l when 
a patient passes from acute into chronic parcnchymaLous nephritis. Digi
talis in moderate doses, or at interrn1s, is always indicated ; it is important 
thi.tt the accumulations in the uriniferous tubules should be removed the 
same as in the acute stage. When the eliminating function of the kidney 
is decreased, as indicated by low speci6c gravity with abundant flow, or when 
digitalis alone fails Lo increa8o the quantity when the urine is scanty, then 
culomel and squills should be combined with digitalis. 

There is another element which enters into the treatment. The most 
important thing to be accomplished in the treatment of Lhis form of Bright's 
is the establishment of healthy nntrition; the nutrition of the kidneys is 
always imperfectly performed, and these patients ore always more or less 
auremie. For this renson it is important that the nutritiYe processes be 
c:trried to their highest point; that after the degenerated material is re
move<l from the uriniferous tubes, the degcnerati\'e inflammatory processes 
ma.y be arrested and the epithehal 1ining of the tubes restored. Digitalis 
combined with iron should be giycn in sufficient quantity to produce mod
erate diuresis. In most instances milk is the best article of diet. Adu1ts 
will often ti.1ke two or three quorts in twenty-four hours; when taken 
freely it supplies an abundance of liquid, which acts to some extent a-Sa 
diw-etie. In most cases a. moderate amount of stimulants ·will be of ser
vice. Wines are to be preferred, and they should be taken with the food. 

rrhe patient must be placed under the best hygienic cond1Lions, in a uni
form temperature, and the surface of the body must be cornred with flan
nel; over-indulgence of every kind, and exposure of the surface to cold must 
be carefully avoided; a.residence in a uniform1y dry climate is of the ntmo~t 
importance. The urinary secretion mn:st be carefn1ly watched both as Lo 
its <1uautitya.ncl quality. Tu the stage of atrophy there \\·ill be no necessity 
for the administrntion of diuretics, for the urinary secretion is abundant. 
rrhe disease is attended by great feebleness, and on account of their feeble 
dige••:ve power this class of patients will be compelled to take foocl in smell 
r1uantities and at short intervals; they will genera.By be great1y benefited 
by eod-li\·cr oil, combined with iron. Wines are always indicated in 
moderation. ·whenever tho urine becomes scanty, two or three fu1l 
doses of digitalis should be administered and dry cups applied over the 
kidneys. 

The urgent symptoms, such as dropsy, etc., must be relieved by an oc
casional bot-air bath, hydragogue cathartics or stimulating diuretics, and 
at the same time great care must be exercised lest the depletion be carried 
too far. Jnborandi or the hydroch]orate of pilocarpin may be cautiously 
mmd in very urgent cases; they are prompt and efficacious, but sometimes 
dangerous. Iron and cod-liver oil are the two great remedial agents in this 
disease, and should be daily n.dmiuistered, unless the condition of the storu-
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ach of the patient shall contra-indicate their use. llfilk should be the prin
cipal article of diet. By living in a warm climate, by constant walchfulneAA, 
and by following the rules given in acute Bright's disease, a fatal termina
tion may be long delayed. although complete recovery cannot be hoped for. 

Let me impress this fact: that no deplet ing remedies should be em
ployed~ except in Limes of emergency, when, from some sudden rrnul con
gestion, the function of l hat portion of the kidney structure which is still 
performing the work of elimination bcconws suddenly arresttd or iruµaired, 
and acute urremic symptoms arc developed. 

CJIRONIC lN'L'EH:STITIAL Nl<:Pl !Bl1'IS. 

(Cirrliotic Kidney.) 

Jn this form of nephritis the morbid processes do not pass through dis
tinct stages. The change.s consist essentially in an increase ol the inter
tubular structure, and a consequent atrophy of all the other structures. 
As hns been stated, it has been called the gouty, hob-nailed, or small red 
kidney. 

Morbid Anatomy.-Kitlncys tbat (U'e the seat ol intersliLial ncpbriLis are 
at no time very much increased fo size. The changes are characterized by 
a gradual increase in theconncctive-tissne of the kidneys and by u.trophyof 
the i;ubules. In its early stage the capsule is somewhat adherent, the sui·
face uneven, and the siroma of the cortical substance somewhat increased . 

Iu the advanced stage of the process the kidneys arc diminished in size, 
sometimes to one-fourth their normal l>nlk; their capsule becomes thick
ened ancl very adherent; t.lie thickening of the capsn lc is quite character
istic, and there is more or le8s prolongation of the connective-tissue from 
the capsule into the cortical substance, in consequence of which a portion 
of the kidney structure will be removed when the capsule is torn ofT, !ear
ing the surracc of the organ nueven and raggell, having sometimes a finely 
granular appearance and of a reddish color. Such kidne.ys have a dense 
fibrous feel, nnd dilated veins are sometimes seen upon their surface. 

On section it is fountl that the diminution in the size is due to decrease 
in lhc cortical substance. It is more markedly diminished in this than in 
any other form of Brigl1t's disease ; it will also be noticed tbnt the blood
vcsscls are more distinctly visible thnn in the normal kidney. 'l'he Mal
pighian tufts, however, are not as prominent; the medullary portion retaius 
very nearly its normal appearance and is not markedly diminished in 
size. 

The principal change, so far as retra.ction is concerned, takes place in 
the cortical portion. This portion may be reduced to one-sixth its normal 
thickness. The shrinking is not only apparent in the cortical substance 
beyond the bases of the pyramids, but also in the tissue between the 
pyramids. Cysts are usually found m the cortical portion, especially near 
its ~urfaee. These cysts are of varying size, and may be the result of a 
varrnty of changes. 
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The changes which occur are usually as follows :-
First, there is cellular infiltration of the intertubular connective-tissue 

of the cortical substance, most abundant Ul'Olllld the cnpsulc of the Mal
pighian tufts; this gradually develops into a fibrillated structure; in this 
stage of the process the tubes a.ud their epithelium are but i:< lightly, if at 
all, implicated. The MaJpighian tufts 
are diminished in size, their capsule 
thickened, nnd around the tufts arc 
laminated, concentric zones of connec
tive-tissue, between whose lamelloo arc 
fiat, stellate, or small round cells. 'l,bc 
intertubular g rowth, by its pressure 
and contraction, cau ses atrophy of the 
tubes, which in some places arc obliter
ated, in others irregularly distended, 
and they contain degenerated cpitl10lial 
products; as the atrophy proceeds the E. 
intertubu1ar tissue becomes filled with 
granular and fatty dl!bris. The walls 
of the small arteries 1 become thickened 
by hypertrophy of all their coats, espe
cially the middle, but they have an ir
regular outline. The firm, dense mass 

~;g~1~::~Ct~;:~~~;~et~~.:.:~~~te~~:e~~]~ A. C~ir1m~;;:~!('.f:~;,~~1r:1;~:::·~::::!::: 
expanded uriniferous tubu les, bringing JJ. ru: 

i~:n t~1ftt~1:1~~~~~1~]ea~·~~·n!;, ~~~:1 it0~~:: g· :~~'§,' ~;,'.\.'f,~T.~~'.1l:~~'.F(.1~i;;~,,~ .. ~~.~ 
not as a rule obliterate them. The 
shrinking and even total disappearance 
of the convoluted tubes near the tufts, cause the tufts to almost touch 
one another. The Malpighian tufts are sometimes ohlitC'rafod, but their 
obliteration is usually due to the development of cysts. The cysts are often 
"colloid cysts."' 

Sometimes connective-tissue formations extend into the medullary por
tion, :rntl more or less ~hrinking of the pyramids occurs as a result. His 
usually, however, confined to the cortical portion. Those tubes that retain 
their normal diameter arc filled with fatty, granular, or colloid cells; 
and their lumen contains hyaline or colloid casts. Blood pigment often 
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stains the ccl1s of the tnbulN;. The tubules in au unromplicated cirrhotiG 
kidney contain congu latcd fibrin. 1vhich will he indicated by the prl'scncc 
of hyalin c casts in the urine: all the tubular changes arc secondary. 

'fhc pelvis and cal ices nro congestcll ; the snbrnu cous lii'isrn.~ is denist' nnd 
thickbncd; sometimes Lhe pelvis and calices arc dilatP<l. In lhc advanced 

stage of this form of kidney degeneration tlie orgllllS arc Vl'ry greatly dimin
ished in size-their cnpsulcs exceedin.zly thickened, their snrfatc li11cly 
granular, and the resscli; 011 t.he surface rnrico::;ed 11nd natch enlarged. 'J'he 

Section from the Cortex or a. Kidney lu advanced C'lrrhol!il. 

cortical substance is tough aud fibrous; the kidneys are of :.t red or buff color, 
uud usua1ly a number of smnll cysts arc scattered through their substance. 

Etiology.-The two most common causes oI this form of kidney clegeu~rn
tion arc gout and rheumalism. One of these causes is so frequently ussoci
nled with its deve1opmcnt that it has given the name of "gouty J..-idncy ., 
to it. The constant and continued use of alcohol may be regarded ~s 
another cause of cirrhotic kidney, for we not infrequently find this condi

tion of the kidney associated with cirrhosis of the li ver; and the same steady 
and prolonged indulgence in the use of alcoholic drinks which prutlucce 
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cirrhosis of the liver, may produce cirrhotic kidney. 'l'hese are its three 
principal causes. 

U is occasionally met "ITith in connection with lead voisoning. It has been 
claimed that the passim h31)erremia of the kidneys ,,·bicb occurs in con
nection with some forms of heart disease leads to the development of cir
rhotic kidney. Cold. especially in a variable climnlc, exposure, poverty. and 
bad hygiene are strong predisposing causes. It is met with most often in 
and alter middle life. Active brn.in workers are more lrn.ble to it than 
those who arc indolent and phlegmatic. 

Sym.ptoms.-The early symptoms of the cirrhotic form of Bright's discn~e 
arc alwfl.ys obscure. It is so insidious in its dernlopment that its commencf'
mcnt can rarely be determined One of its earliest and most constaDt signs 
is n frequent desire to pass urine, which may contain neither albumen nor 
c<1sts. Dropsy may be absent, and thel'O may be none of the symptoms 
which usually nrnrk the vrescucc of kirlucy disca.~e. There may be only 
ill-defined nervous symptoms during life, and yet ut the u.utopsy extensive 
cirrhotic degenemtion of the kidneys ma.y be found. 

Usually the disease is deYelopecl iD the following m:rnncr: an individual 
notices that he i~ growing feeble without any apparent cause; he is suffering 
from dyspeptic sywptoms; he notices t hat he is pas~ing a larger quantity 
of rn·ine than norma1, and perhaps at tbe same time there will be a sligl1L 
swelling of the lower extremities afte1· prolonged exertion, such as stand
ing or walking. This cedema comes and goos, is more marked at night on 
retiring, and disappe:irs in the morning on 1 .. ising. The complexion assumes 
a dingy hue. II is disposition. changes. he is mOTose, f··ctful, and his mem
ory is lreacherons. Insomnia aDd headache are tm men ting, and there 
may be sudden loss of sight. The appetite is lost or is capricious. It is 
for the relief of their d.rspeptic symptoms that this clasR of patients usu
ally consult a physician, and a plan of treatment is adopted for their 
relief, with the assurance that they will be better as soon as they can learn 
off work and take rest. A single or repeated examinations of the urine 
may fail to detect either ~dbumen or casts, and the promises of speedy re~ 
covery become more positive. 'l'he case goes on ; the patient becomes 
more and more feeble, he has a careworn look, the complexion is allered, 
the eye bas n. peculiar expres~ion on account of the redema of the conjunc
tiva, nervousness ancl restlessness increase. and insomnia becomes COD~ 
Btant ; 1-inddcnly under great excitement convulsion s occur and the ind1-
Yidual passes into coma, remains insensible for twenty .four hours and dies. 
Perhaps the urine was examined foe daJ before Lhe convulsion and no nl
burncn was founJ; but if it is examined at the time of the seizure both 
albumen and casts arc present. 

'l'he three prominent symptoms of this form of Bright's disease are 
changes in the urine, the dropsy and the nervous phenomena. 

The 1u..rine is increased in quantity and of low specific gravity. It is 
characteristic of the urine in this form of nephritis that albumen is 
sometimes present and sometimes absent. In the other- forms, albumen is 
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3.lways found in greater or less quantities. It may be necessary to exumine 
several specimens before casts will be found, but when iound, they usu
ally arc of the large hyal inc variety; granu lar casts are infrequent; often 
sc,'eral examinations of the urine arc necessary before any satisfactory cvi
dcmce of the disease can be obtained. 

Dropsy is never very marked. Slight oodema of the feet and ankles nrtcr 
exertion is present in most cases. \YhC'n re<lema o( the feet and ankle.'I is 
coustant, and is associated with the general symptoms :rnd conditions of the 
urine which hale been described, the diagnosis is readily made. When a.s
ciles is present, it is due to changes which have taken place in the lircr 
rather than to those in the kidney. 

Its most prominent symploms arc associated witb its net·vous plienomena: 
they come and go in a manner not well understood. 'l1hc carlicsL and 
most constant is headache, which is often violent; occurring as it very 
commonly does with gout and rheumatism, it is very apt to be regarded as 
gonty or rheumatic in character. With these headaches there is more or 
less disturbance of nene function, such as vertigo, tem1mrary inability to 
speak, loss of sight and hearing, diplopia, myopia, prcsbyopia-numbne~, 
neuralgic pains, muscular cramps, chorea, temporary and partial paralJ
sis in one arm or leg, hemiplegi-1, or paraplegia. Nervous dyspnoo:i is not 
uncommon, and it may be accompn.nied by "Cheyne-Stokes' respira
tion." 'J1here may be confusion of thought or impairment of memory; con
firmed mania may be developed. Urremic vomiting inducing great prostra
tion, and anremia-unaccompanied by dropsy-are alarming symploms. 
'fhcre may be excessive itching of the surface. ~l1hese patients arc al
ways liable to convulsions after severe mental or physical exertion i Crom 
the conrnlsions they may pass directly inlo coma, or become delirious, 
with a brown, dry tongue, dilated pupil s, and thus gradually become 
comatose. 

It is :tlways important to remember the claugers to which these patic11ts 
urc constantly exposed. Cardiac hypertrophy is present in a gren.ter or lcsa 
degree in the advanced stage. 'fhe hypertrophy is usully confined to the 
left ventricle. The presence or lelt rnntricular hypertrophy without val
vular insufficiency is sufficient to direct attcution to the kidneys. If, in 
connection with the c:trcliac hypertrophy the urine is abundant an I of 
low specific gr~wity, containing only a trace of al~umen, the evidences of 
eonlractecl kidney are almost positive. )fany theories have been a.dvtrncPd 
to explain the connection between cardiac hypertrophy and the cirrhotic 
kidney; some regard it as purely mechanical, p roduced by "the obstruc
t1on to the renal circulation and the consequent increased pressure in the 
aorta.;" but tliere i.fi no condilio1i of renal obstruction that will explain 
lho hyperlrophy. Others claim that the wnlls of the renal and or nil 
the other arteries progressively hypertrophy from the altered condition of 
lhe b1ooc1 and the retained urinary excretion, until the heart becomes 
hypertrophied as "a result of the antagonism of forces." The order o1 
its occurrence seems to be, first, capillary resistance; second, high arterial 
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tension; third, cardiac anJ :1rteriole hypertrophy; 1 fourth, fibroid degen
eration of the cardiac walls and secondary dilatation. 

Amaurosis is a. frequent attendant of cirrhotic kidney; the loss of sight 
comes on gradually; one eye only may be affected, but usually both eyes 
arc equally involved; the cause of the loss of sight is a true nenro-retini
tis, which can readily be recognized by an ophLhalmoscopic examination. 
The optic papilla is cloudy and swollen; the retinal veins are distended 
and tortuous, and there are white patches on the retina. White dots and 
streaks in the perimeter of the rnacula lutea, are thought to be character
istic. 

Differential Diagnosis.-This variety of Bright's disease may be mistaken 
for diabetes. The thirst, tbc large quantity of urine passed, the dyspeptic 
symptoms, tbe progressive emaciation, the absence of casts and albumen 
lead toward diabetes; but the low specific gravity of the urine and the 
absence of sugar soon settle the quesLion. The presence of n gouty or 
rheumatic diathesis, the insidious dernlopment of the disease, the lMge 
qu;mtity of uriuc, its low specific gravity, with little or no albumen and 
only occasional casts, are sufficient to distinguish this from the other forms 
of Bright's disease. 

Prognosis.-WhCu the anatomical changes which characterize this form 
of renal disease are once established, their tendency is to progress; and 
although a long period may elapse between their commencement n.nd the 
fatal termination, yet whene\'er there is reason to believe that the morbid 
processes are arhanced the patient is constantly in danger from complica
tions. Serous inflammations are not as liable to occur as in other varie
ties of Bright's diseases, but mucous inflammations are more frequently 
met with, espccia11y bronchitis, whic:~· assumes a chronic type. 

Its complications are pericarditis, pneumonia, acute and chronic bron
chitis, pleurisy, chronic gastric and intestinal catarrh, cirrhosis of the 
lh'cr, atheroma and sclerosis of arteries, eczema, and psoriasis. In its 
advanced stage hemorrhaµ-es from mucous and ser0us surfaces, as well as 
into the substance o[ organs, are liable to occur. The most serious of 
these hemorrhages are the cerebral. It is more frequently associated with 
cerebral apoplexy than :iny other form of kidney disease. Hemorrhages 
in the retina. are common.'' It must he remembered that inflnmrn:ition of 
the uriniferous tubes may be ingrafted upon cirrhotic kidney, ancl that 
the three forms of degeneration may be present in the same kidney. 

Treatment.-ln this form of kidney disease no special plnn of treatment 
ean be adopted. It has been claimed that the long-continued administra
tion of mercury in small doses has the power to nrrcst or prevent connec
tive-tissue development. When cirrhotic kidney is developed in connection 

1Dlckensonrec;o.rdsthevascularlel'ion11attpartlyhypertrophy,andpartlytlhrold 
'In I OOca~es reporled by Mahomed ~e"emeen died or heart disease and IHtel'n or apoplexy, i.e., 

thirty-two per cent. of cardio 0va~cul11r changes. Or thirteen who died of euq:,rical diaen~ea, he snye many 
died lndlreetlyfrnmt11ilint:" he11rt. Ei!thteen diednf lungdisea;iei' (eleven rrom severe bronchitisanO 
ftllph)·!cma,andsevcu !romplcurii!yautl1mcumonia). 
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with a gouty or rheumatic diathesis, the prolonged m~e of mf!l'curinl:o: is 
contra-indicated. When it is developed in connection with lead-poii.;ouin/.!, 

mercurials are most clccide<lly contru.-inclicatcd . Mercurials arc of ('~pcciul 
aclvantage in those cases in which cirrhotic kidney is dm'eiopcd in conrH.'C'

tion with a cirrhotic liver. The bich]oriclc is tbe preparation usuull.\ 

employed in such conditions. H the disease develops in connection with 
gouty or rheumatic m:mifcstn.tions, the same means which are emplosed 
to relieve gouty or rheumatic articular manifestations will afford relief. 

Jilany of these patients wiH derive great benefit from rc:-;iding for a time in 

those localities where they may constantly nsc water from alb line spring~. 
'l.1 hc Germans and French rccornmencl very extensi,•ely the use of alkalinl' 
waters in the treatment of thiscbss of disease~. Milk, skimmed milk, un<l hut. 

tcr-milk have all been vimnted as possessing cum live properties; Jl{'ncr the 
once fomous "milk cure." Although lhcsc patients ap11ear anremic:, thrir 
Jl('l'YOUS symptoms :ire aggrrwated rather than relieved by the USC' or irou. 
In a certain proportion o( cases cod-liver oil will be found of scnict•, c:~1x•

cially when combined with the hj11ovhosphile of soda; diuretics :uc not 
inclicatecl, but when a. mnrked diminution in the urinary secretion occ·nn-. 

their temporary employment may be of service. \\'hen the clisea~<' i~ denl
oped in connection wjth cirrhosis o( the 1iYer, nn occasional hJcll'agogue 
cathartic may be attended with benefit. It is of the utmost importnnre 
that l his cJass of patients should make a permanent rrsidencc in a warm 

climute, and that all the exciting causes of cirrhotic dcvelopml'nt should 
he c~u·efully avoided. Although a cure cannot be hoped for, the progn·~ 
of its <leYelopment may be clebyed, aad by carefully watching the condition 
or the nervous system, and by timely interference, the development of the 
gra\'er forms of nervous disturbance may be delayed or prevented, and the 
life of the patient prolonged. For symptoms or complications tluit clemnml 
a narcotic or anodyne, opiwn is to be used in preference to all otlwrs. Jn 
its advanced stages, inhalation of oxygen lias caused clisappe:.ll'ancc of nllm· 
men.' 

Whenever there is extensive general anas:irca, and the respiration l-e
comes impeded by oodemu. of the chest-w:1lls, or by nn CPdematous condition 
of the lungs, and all other means lrn.ve failed to relieve the drop~y, prompt 
and sometimes permanent relief may be afforded by making free inci~icin~ 
through the skin into the areolar tissue above the ankles, or b_r prickin~ 
the parts with needles in many places. 2 Those Uyspeptic and ga.:itric syrup· 

toms which are so obstinate and distressing can usually only be rcliernd bj 
a carefully regulated diet. 

1 Dnj:i.nlin-Bcaumet:i:. 
,. See L<mdon Latuxl, 1877, I. 649. Soutllcy u~e11 drainage tubes in 11011.u.rca. 
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WAXY KIDXJ<:Y. 

(" Am.vfo'ifl Form" of Bright's Diseau.) 

Amyloifl clegC'ncration is ;ilways chronic; it has no acute 8tage, nnd can
not, strictly speaking. be regarded as a nephritis aside Crom the associated 
changeo. It usually inrndes se,·cral organs of the body simultaneously; 

hen t'.10 kidney is the scat o! this cl('grneration its tii-:sucs become infil
raled with amyloid matrrial. Cornil and Ramier found that waxy dc

eneration in the kidneJS was im:ariably associated with chronic parcn
chynrntous nephritis; they are, moreover, convinced that the latter condi-
tion always JJrecedes amyloid <legencration. 

Morbid Anatomy.-Thc primary waxy chauges tnkc place in the walls 

of th(' minute arteries; secondarily the secreti ng tubes and cells arc in
voln.>d. At fir~t, when the walls of the Yesscls arc principally mvol\"ecl, 
there is little change in the appearance of the ki<lncys. 'l'hey mny be 
slightl)' increased in :-ize, firmer, and of a paler color than normal. 

On secliGn the ~folpighian tufts appear more prom im.•nl than nol'mal, 
and prc:-;eat the appearance of gray trau;.;l!!cent points, which reflect light 
Octter than the surrounding tis:sue. Usua_Jjy Loth the cortical and medul
lary portions are simultaneously, hut unequally, inrnh·ed; by the H iodine 

test" the amyloid change, however slight, will become very distinct, i.wd a 
section under the microscope will show the change to be most marked in 
the vessels in the 1falpighian 
tufts, the rasa recta and in the 
midJlecoats of the: small arteries. 

In a more ad nrnced stage f'f 
the proce~s the kidneys will be 
increased in size, their capsules 
be non-adherent, their surfaces 
~mooth and of a pale color with 
stellate rn;;;culnrity. 

Ou Rerlion the increase in the 
@ize will he found to be due t.o an J.' 
increase in theeorticnl substance, '( ,;...·~, ;: 
which is denser than normal. "&.,'+.~ 
The mcdnlJn.ry su bstancc is but D 
slightly inrrcased. The normal 
anatomical outline of the cortical 
and mednllary portion is lost, the 
)falpighian tufts are indistinct, 

looking" like little !('rains of boiled A. -··'.·.•ce:•:··;;_ :.'.c.'., .. : 
sago, and tbe whole cortical sub- n, JJ. 

~~;~:~c~.ns ~nre;l~~~:rm~vc~::~c!~~ b: b: 1ffjj~fJit%~r~,E:;;;;r:1ifr~'"i.f.fgr;~'.':%'~:~,. .... 
an entire section will present a. 
shining yellow appearance, as i[ all Lhe tissues of the organ were infiltrated 
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with amyloid material. The glomernli, mosL of the arterioles, the small 
veins and the basement membrane of tho tubules will be infiltrated. 
The epithelial cells of the eon1•olutcd tubes arc not infrequently flattened. 
The coutents of the tubes may be made up of broken-down rpilhclium and 
fatty granu]cs, mingled with a. material which is 6brinous in its natur('; 
this material will not, however, give the ch:uacteristic reaction of amyloid 
tntLttcr. Fatty, granulo-la.tty, and hyalino materials are found in :ill 
cases in addition to the above. Usually the kidneys atrophy and become 
very much diminished 111 size, sometimes Jess than one-half their normal 
size; their capsu1cs are adherent, their surfaces uneven, granular, and of 
a pale color. 

On niicrosropical examination it will be seen that the diminntion 
in size is due to decrease of bolh the medullary ancl cortical portions. 
The :Malpighian tufts a.re ]a.rgo ancl prominent, and arc groupC'd 
together; the small arteries are enlarged ancl at points nre imper
vious. On examination of sections from different portions o[ Lhc kidney, 

the tubules will be fonncl at nil poi1;ls 
F. more or lC'ss atroph ied ancl their walls 

collapsed; some a.re obliterated; tho 
hloocl-vesscls will appear thickened, and 
their outline will be more or less irregu
lar. Iodine upon the degenerated Mal
pighian tn[ts will giYe the characteristic 
amyloid reaction. The degree of atrophy 
may vary, but however extensive it may 
be, by dipping a section in the iodine 
solution, and microscopically examining 
it with n low power, one will always 
find abundant ev~dence of :11nyloid ma. 
terial in the degenerated vessels and 
tubes. 

Etiology.-Thc primary cause of amy
loid degeneration is still n vexed qne~ 

Waxy Kidney. tion. It never occurs in those who 
r~ 1r:::n~:~%if,~~;~.e1'~i~i~u~~~,1Z;;~~;:_<if arc in perfect lrnalth, and the circum-

;: ;: ~~~~1t,:z:,,;£;1'E;fr~~:~~€;'::::,;~ ~~:~,~-~sc~~~~;1:1~~1~i~: ~t ~~~~~~~ l~~~~~/fs 
E. r~~~~~:~~~~:J~':~1~f~~~t:!f; c~usat!on. I~ .i~ mo t . frequently met 

00/iterattd fJy mnyklid dtge11trotiori with m svph1hbc snbJects. Another 
ie:i'Jii,t:i~· .aad.8Wl.dillrJ limb nf frequent Cause is prolonged suppura-

tion, especial ly when associated with 
diseases of bone. A long-continued empyerna may give as a result an amy· 
loid kidney. It is not infrequently met with in those who die of pulmonary 
pbthisis, consequently chronic 1mppnrative diseases of the lnn_gs must be 
ranked among its ca.uses. Ca.ries of bone, ulcers of the intestines, cancer, 
and chronic rheumatism may induce it. 
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Symptoms.-The symptoms which attend the development of omyloid de
genera.tioo ol the kidney are never well marked. The usual manner of its 
de'°elopmeut is as follows: au intl.ividual ·.rho is suffering from tertiary 
syphilis or some exhausting form of disease, notices that he is losing 
strength, that he is becoming more feeble than usual, and tba.t he has less 
mental and physical vigor than be is accustomed to have; that he is trou
bled with shortness of breath on exertion ; that he has an unusually pallid 
countenance, and that there is a gren.t increa.se in the quantity of urine 
passed. He is obliged to rise two or three times during the night to pass 
urine, and at times lie passes large quantities. He also notices a fu lncss 
of the abdomen which he has never before observed, and sometimes there 
is a sense of weight in its upper portion. Ile may have detected a tumor 
in the right ancl perhaps in the left hypochondrium. When he assumes 
the recumbent posture, ho must ham tho upper portion of the body ele
vated to prevent dyspnooa. Doubtless the dyspnooa is partially due to the 
1n::emia and partially to the pressure caused by an enlarged liver and spleen. 
P1·rha.ps there is slight redema abollt tho ankles, especially at night. 'rho 
p:1tient docs not perspire readily, but when he does the perspiration has a. 
urinous odor. Certain articles of food, especially fatty substances, which 
newr before have di~agreed with him, now give rise to dyspeptic symptoms 
and he may have occasional Yomitings. 

This tmin of symptoms coming on in one who bas been the subject of 
any of tho forms of disease to which I have referred, Jcads to the suspicion 
that amyloid degeneration of the kidney is Laking place. If, upon further 
examination, a marked enlargement of the liver and spleen is found, and 
the surface of the liver is smooth and its edges sharp, it is almost certain 
that the amyloid form of Bright's disrase exists. With these symp
toms there will alRo be more or less fluid found in the aLdominal cavity, 
but its presence will be due to changes which have occurred in tho liver and 
not to changes in the kidneys. The bloocl is slightly altered; the white 
corpuscles arc somewhttt increased in number, and the red are dimin ished 
and ill-defined ; in a large proportion of cases there is a. peculiar cacbexia 
present which is almost characteristic. The patient has a pale, waxy com
plexion, with little pigmentary deposits in the skin, particularly about the 
eyelids. This cacl1cxia is usually most marked in syphilitic subjects. 

As in the other forms of kidney disease, there arc three important symp
toms to be considered. Ffrst, abnormal changes in the urine; second, 
dropsy; third, nervous phenomena. 

The ur·ine is increased in quantity, the patient perhaps passing as much 
as one lmndred ounces in twenty-four hours. It jg Jig ht colored, looking 
very much 1ike clear water, or it may have a slight amber color. It is of 
low specific gravity, 8ometimcs as low as 1.005. When tested for albumen 
it will be found always to contain an appreciable quantity, never a large 
qna.!ltity. Tbe amount of urea. excreted is but little if at ·ill diminished; 
the urine wi ll always contain casts, eithet' large h.yaline or fine granular, or 
both, but the byaliue predominate. Casts of either variety usually arc 
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not abundant, and scYcral examinations may be rcquir('d beforr lheir pres
ence 01· absence can be positively determined. Epilbelial aud fallj casts 
are sometimes found. 

Dropsy is never very marked in this form of Bright's disease. The gen
eral anasarca which is so ircqucntl_y met with in connection with parcn
cbymatous nephritis, is never present. There may be slight redcnm of the 
feet, especially a.t night, and there may be fluid in the abdomjual C<tvity. 
The 1wri;o1u; symptoms arc never very prominent. This class of patients 
do not usually suffer rnry much from headache, and rarely have convulsious 
or pass into coma. They ustmlly die from exhaustion, or from some com
plication, or, in other words, die from arnyloid degeneration of other organti, 
dii.trrhooa, the result of amyloid changes in the mucous membrane of the 
intestine, or ascites. 

Differential Diagnosis.-Thc diagnosis or this form of Bright's disease is 
not difficu1t when it occurs as a late manifestation of syphilis. A copious 
secretion of urine of low specific gravity conbLining little <Llbumen and Ccw 
casts, in one who bas a syphilitic history with an enlarged liYcr nn<lsplecn, 
leaves little doubt as to the character of tbc kidney change. It is hardly 
possible to confound tho cachexin. which attends this form of Bright's 
disease with that of any other chronic disease, for a urinary ('xamination 
will give positive evidence of the renal disease, and it only remains to de
termine its chamcter, which is usua lly readily reached Uy the history of 
the case. rrlie large quantity of urine passed often causes the patient to 
consult the physician with the idc:i that be bas diabetes, but the urinary 
examination soon settles this question. 

Prognosis.-'rhe duration of this form of Bright's disease is uncertain; 
it undonbtcclly takes ma.ny years for the anatomical changes in the kidney 
to reach the stage of atrophy, yet when waxy clrnnges arc once established 
recovery is impossible. Resulting as it does from a. grave constitutional 
cachexia., the ca.uses which produce it arc so often continuous that they are 
only in a slight degree influenced by treatment. 

The progress of the disease m<ty sometimes he temporarily ttrrested, but 
its usual course is steadily progressive to a fatal termination. Amyloid 
degeneration of the kidneys may exist for many years, and yet t,he patient 
enjoy a comparatively good degree of health. I now have the care of a 
medical gentleman in whom the disease has existed certainly eight year:;, 
yet he is in such good health as to be able to discharge the duties incum~ 
bent upon a large country practice.' An exhausting diarrhroa or an ab· 
domrnal dropsy is often the direct cause of denth. )fost of the com· 
plicatious which occur arc degenerative in character. Patients are not 
especially liable to have pneumonia, bronchitis or pericarditis, or any of 
the acute inflammations which occur in connection with other forms of 
kidney disease. Oardiac hypertrnphy is rarely present in any stage of the 
amyloicl kidney. Its early symptoms are so obscure that it is difficult to 
determine its aYerage duration. 
~~~- -~~~ 

1 Bartholow records a C8..."C where there was complete recovery from tlu.• waxy kidney. 
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Treatment.-This is an incurable disease; there arc no known means for 
arresting it or preventing its development. The same gencrn.l principles aro 
to govern its treatment as govern the treatment of waxy degeneration in 
other organs. First, if possible remove its cause, as d iscascd bones, pro
longed suppuration, or purulent accumulations. If it occurs with syphilis 
nnti syphil itic remedies a.re indicated, always remembering that waxy de
generation occurs only as a tertiary manifestation of syphilis, and that all 
measures which ha,·e a tendency to debilitate the patient must be arnided. 
Iodide of potassium nnd mercury are the most reliable remedial agents. 
Both of these agents have gained some farnr as remedies in the treatment 
of Bright's disease, and there are those who employ indiscriminately one or 
the other or both of them. The benefit derived in certain cases from their 
use is undoubtedly due to their power over syphilitic manifestations. In 
such cases, the long-continued use of small doses of mercurials will gen
erally be followed by marked improvement, but care should be exercised 
that their use be not continued until the specific effect of the drug is 
l"oduced. 

When these patients arc in a debilitated condition iodide of potassium 
with cod-Ji rer oil will be of greater service. The iorrn of iodine which I 
ha,Tc found most serviceable to this class of }Ja.tients is pil. ferri ioclidi. 
One of these lJills given three times a day, at the lime or taking food, is 
often followed by the most beneficial results. Diuretics a11cl hydragogue 
cathartics will rarely be required. The tincture of the pcrchloride of iron, 
quinine, nux vomica, and sirups of the phosphates are often beneficial 

PYELITIS. 

Pyelitis is an inflammation of the mucous membrane of the peh'is and 
caliccs of the kidney, and may run an acute or chronic course. It may in
Yolvc the pelvis and infnudibulu. of one or of both kidneys. Some describe 
an acute catarrhal, pseudo-membranous, and ealeulous pyeli tis and a 
!bronie purulent pyelitis that may or may not result in pyonephrosis. 

Morbid Anatomy.-In acute pyelitis the mucous membrane of the pelvis 
of the kidney is at first more or less reddened. When very hyper:emic the 
surface will be dotted here ancl there with little dark-red spots which arc 
minute ecchymoses; the epithelium of the mucous surface is more or less 
removed; sometimes it is entirely removed, at others it is removed in 
patches. The peculiar "tailed" cells of the pelvis arc thrown off in great 
<111antity. As the inflammation }Jrogresses the mucous surface becomes 
corcrcd with more or less muco-pus. The urine in tha pelvis will contain 
numerous desquarnated epithelial and lymph cells. 

In some cases a membranous exudation may be developed upon the 
mucous membrane of the pelvis, called "pseudo-membranous" pyelitis. 
It iR a diphthcritic exudation occurring in connection with diphtheritic 
exudations in other parts of the body, and should he callee! diphtheritic 
pyelitis. 

3
;rh is cliphtberitic membranous exudation is liable to become de-
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tached and block up the ureter. Sloughs may form, and nfler their re
moval an ulcerated surface may be left. 

In chrom:c pyelitis tbe mucous membrane of the pehis of the kidney is 
congested and thickened, and its surface presents small rnscnlar granola· 
tions. It assumes a grnyish white or s lalc color and is travcr.iird Ly clilnlccl 
veins ; the pelvis and infundibula and ureter are dilated and more or J('CS 

thickened. Pus is more or less abundantly formed, and if there is uo ob· 
struction it passes off wW1 the urine. Calcu li oi· fragments of calculi may 
be found mingled 1rith the pus. 

Should t11ere be an impediment to its escape it accumulates in t he p('IYis, 
which it distends more and more, and aL last gives rise to a condilion 
known as pyoneJJMosis. '!'his dil::ttiltion as it vrogrcsses encroaches nr~t 
upon the papillre, which become nattened and obliterated, next on the 
pyramids, and finillly, by the pressure it causes, ihe cortical portion or the 
kidney disappears. 'l'he apices of the pyramids may suppurate an<l 1.lcer
ate. In such cases only a sacCLLlatccl pouch remains containing from one 
to several ounces of fluid, which may be mixed with inspissatcd pus, broken 
down calcareous matter, ammoniacal products and calculi. 

If a renal calcu lus is present, and the cause of the pyelitis, more or less 
extensive ulcerations may be established. These ulcerations may caut:;c 
perforation of the pelvis, and give ri se to cxtrnn1sation of urine mto the 
adjacent tissues. In this (so-c1.illed) calcn lous pyclitis the k idneys arc al
ways the scat of interstitial nephritis, cysts, marked atrophy, etc. 'fhe 
ureter of the kidney which is the scat of the pyeli tis may be com1iletely ob
structed, ancl pus, blood, and urinous material may accumulate behincl the 
obstruction. If these obstructions arc permanent an opening m:ty be made 
through the dil:itcd ureter ancl the contents of the sac discharged into the 
ndjacent tissues, into some hollow viscus or into the abdominal cavity. or 
by an adhesirninfiammation reach the surface ancl be discharged externa lly. 

When the obstructions arc temporary the contents of the sac arc dis
chargecl into tho bladder through the ureter when they g ive wa.y, and suc:h 
obstructions or accumulations may occur repeatedly. Sometimes these re
tained accumulations undergo entire absorption, and there remains a thick 
cicatricial tissue, with tho normal kidney tissue entirely obli terated, and 
the ureter becomes transformed in to a tendinons cord. Under such cir
cumstances if the fellow kidney is healthy it becomes increased in size ami 
performs in a very satisfactory manner the function of both kidneys, and 
the ]Jatient may live for many years. Again, in certain cases, the accumu
lation in the kidney is changed into a cheesy material, and presents an ap
pearance resembling what ls known as tubercular kidney. :Mingled with 
this cheesy mass may be found the urine-salts which cause it to have a 
sandy feel The kidney may be changed into a fibrous shell containing 
pus and dCbris. 

Etiology. -Pyelitis is seldom, if ever, a primary disease. Its most :fre.. r 

qucnt cause is t he presence of calculi or some foreign substance in the 
pelvis of the kidney, and t he pyclitis is then secondary to mechanical irri· 
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b1.tion. P.rclitis may result from extension o! inflammation from t~Q 
bladder or ureter, or from acntc intcrslitial nephritis, rarely !rom pcriu· 
phritic abscess. It may result from the irrjtation produced by the dccolll 
positi1Jn of urine retained in lhc pelvis of the kidney, as a consequence or 
some obstruction to its normal outlet. For instance, an enlarged prostate 
gland, a tumor pressing on the ureter, paralysis of the bladder, or an 
urethral stricture which causes obstruction to the pas:iage of urine from 
the bladder. As a result of retention of urine in the bladder, cystitis is 
dcvelopcd,and the inflammation of the mucous surface o[ the bladder may 
extend to the ureters, and from the thickening of their mucous lining and 
the diminution of their ca1ibrc, the pass<1gc of nrinc from the kidneys to 
the bladdcl' is obstructed, ancl there is not only retention of urine in the 
bladder but also in the pelvis ol lbe kidneys. As a result of such retention 
the urine undergoes decomposith:m, the urea is changed into carbonate oi 
ammonia and water, the caTbonalc o( ammouia acts as an irritant and ex
cites inflammation of the lining membnme of the pelvis, and thus pyelitis 
is developed. 

The absorption of the ammonia resulting from the decomposition of the 
nrea may be sufficient to give rise to a condition which has received the 
name of ammonreniia. 'l1 his cond ition is not infrm1uently mistaken for 
um'mia, yet they differ widely in their manifestations and the dangers 
which attend their dernlopmcnt. In ammomemia the urine when Yoidccl 
isammoniacal, as are also the breath and perspiration. The mucous mem
brane of the mouth is dry and shining; the complexion is sallow and there 
is increasing emaciation; no dropsical accumulations are present. Con
vulsions and vomiting :ire rare; chills are frequent. Death is usually pre
cedeJ by coma. The development of the train of symptoms indicative of 
ammonoomia, accompanied by the evidence of obstrn.ction to the normal 
outlet o( the urine, should cause one to hesitate before performing any 
operation, especially an operation for relief of stricture of the urethra. 

Pyelitis not infrequently occurs in connection with lhat class oi diseases 
which depend upon bloofl poisoning-pyremia, diphtheria, and typhus 
fercr. In this connection it is generally a. complication of acute Bright's 
disease, which is not sernre in character, but which causes bloody urine. 
It is an almost diagnostic complicating symptom of myelilis. Pyelitis 
occasionally occu rs in consequence o[ over-doses, or tho prolonged use, o[ 
certain irritating drugs, as turpentine, canLha.ridcs, and other st imulati ng 
diuretics. In very raTe instances it seems lo come on idiopa.Lhically from 
exposure to cold and wet, or from some unknown cause. 

Symptoms.-In the majority of cases the development o[ pyelitis is pre
ceded or accompanied by symptoms dne to the causes which produce it, 
such as renal calculi, diseases of the bladder, ctc. 1 Prominent. among those 
symptoms which directly attend its development is pain in the back. This 
is present in the mild as well as in the severe cases. This pain rua.y haYo 

llt i!sald(K1ebs)that bactcrinmaybccarrled lntothublndderon unclean cathctcrsorotbcrlu11tru· 
ment11,1ndtbat.theee,makiDgtlleirw1yiutothcpelvls,causepycllti1. 
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its point of maximum intensity over one or both lumbar regions. It ia 
often of an aching character, and shoots Uown along the course of the 
ureters. Tbis pain is usually accompanied by frequent micturition, and 
when it is very intense the \'Oicling of urine is almost incessant. and il-l 
attended by serere pain . Tbc commencement of acute pyclitis is usually 
marked by rigors, and in that chronic form in which lcmvorary obstruc
tion of the ureter occurs, rigors are frequent. 

Symptoms of hectic fever may also mark the occurrence of permanent ob 
structiou of the ureter and the development of that condition termed pyo
nephrosis. There is usually considerable lassitude attending the progrcsg 
of pycliLis, and when the disease is due to the presence of a calculus, the 
patient ordinarily suffers more or less pa.in ou motion. 

All of these symptoms are accompanied by changes in Urn urine, and 
these changes arc its most reliable signs ;-in its early stage the urine con
tains blood mixed with mucus and epithelial cells from tho pelvis and in
fundilmb: the presence of these epithelial cells, which are readily distin
guished from epithelinm of any otbC'r portion of the urinary tract by their 
characteristic shape and appearance, is its most certain cl in.gnostic indication 
The specific gravity of the urine ranges from 1.025 to 1.030, and it usually 
retains its acid reaction. In lhc more advanced stages tho characteristic 
epithelium is to a great extent repbced by an abundance of pus cells, buL 
the urine retitins its acid character. If s;tccula.tion of the kidneys is dc\•cl
oped, the urine will become ammoniacal. More pai n and hemorrhage at
tend calcnlous pyclitis than the other forms. Albumen is present in pro
portion to the amount of pus and blood. In the advanced stage of pyelitis, 
if the urinary channels remain free the discharge of pus is constant. lfthe 
ureter becomes blocked, for a time lhe urine may be qnite normal, but the 
remoYal of the obstruction is followed by a copious flow of purulent urine. 
'l'his nmy be repealed from time to time, at intervals varying from a few 
days to a few months. If the pelvcs of both kidneys arc nffectecl, and there 
is parlial or complete obstrnction of one side, the accumulation of pus in 01c 
urine is diminished, but not entirely prevented. If the oLstrnction is long 
con tinned or becomes permaucnt, a. tnmor develops in the lumbar region. 

The development of apyone]Jltrotic tuuw1· indicates complete obstrnclion 
(If the ureter. The existence of the tumor is determined by the presence of 
bulging between the crest of the ilium and the false ribs on the right or left 
side, according as the right or left kidney is involved. As a. consequence 
the outline of the abdomen is rendered unsymmetrical. Oo palpation, dcep
seatcd fluctuation is felt over lhe tumor, which usua.Jly is tender on pres.s
ure. 'rho area of percussion dulness will correspond to the outline of tho 
tumor, except where lt is crossed by the colon. With these physical signs 
i1resent, and a. history of pyelitis, one will be justified in resorting t-0 the 
exploring trocar to complete the diagnosis. 

Differential Diagnosis.-The diagnosis of pyelitis in its flrst or acute stage 1 

rests almost exclusively on the presence in the urine of the clrnracteristic 
epithelium of the pelvis and iniundibula mixed with blood globules and 
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mucus. If the urine con tains pus cells mixed with these epithel ial crlls, it 
indicates a more adranced stage of the disease. 'rlie prrsence of prno: and 
acitl urine, with pain in the lumbar region, accompanied by the de\·elop· 
mcnt of a tumor at the seat of pain, which tumor gradually increases in 
size and suddenly disappears at t h C' same timo that a copious disch:1rgc of 
pus takes place from the blacldcr1 which discharge is attended by a Sl:nse of 
great relief to t he patient, renders the diagnosis of pyoncphrosis rnry cer
tain. If the ureter of the nffectc<l kidney is perma.ncutly obstrnclcd, Lile 
lumbar tumor is liable to be mistaken for hydronephrosis, an ltydatid cyst, 
or a perinephritic abscess. 

In perinejJltritic abscess neither pus, blood, mucus, epithclia nor albu
men will be found in the urine ; in pyonephrosis they are common and 
constant. Pain on motioll, the occurrence of sligbtredema over the tumor, 
the delayed appearance of fluctuation-these are in contrast to t he symp
toms of pyonephrosis. 'rhe mass of tumor in perinephritic abscess may lie 
tilted forwards by pressure in t he rcna1 region, which is never the case with 
pyonephrosis. 1 Fe,·er is a marked symptom in abscess, and slight 01· ;1bsc1it. 

in pyonephrosis. In women a pyonephrotic tumor has been co1ifonnde<l 
with an oi·arian cyst. The exploring trocar wi ll very quickly rcmO\'O all 
doubts. 

Pyelitis is distinguished from cystitis by aUsence of vcsical pain and fre
quent micturition, by lumbar pain, and by the inti111:1te admixture o[ for
eign materials in the lll'ine. Pelvic epithelial cells are not found in tho 
urine of uncomplicated cystitis. In pyelitis the urine is acid; in C_\'stit is 
it is alkaline. When pyelitis occurs as a. complicntion of chronic cystitis, 
a11 en larged prostate gland, or urethral stricture, it is oflen impossible to 
diagnosticate its existence if there is no tu mor in the lumbar region. Under 
these circumstances the character or lbe nrina.ry constituents is not or much 
assistance. lf, however, the quantity of pus is large, t he urine slightly 
acid, the loins painful on pressure, and the febrile movement constant, 
with rapid lo5s of flesh an<l. strength, there is good reason to believe that 
chronic pyelitis has be<'n added to disease of t he bladder and urethra. 

Prognosis.-The prognosis in pyelitis depends upon the nature of its ex
citing ca.use. In simple ca.tanhal pyelitis, not connected with extensive 
disease of other portions of the urinary a1,paratus, the prognosis is good, 
unless the disease affects both kidneys and has reached t he pumlent stage; 
then, whalieYer may have been its cause, the prognosis is bad. When the 
disease is confined to one side, recovery is possible, although one kidney 
may Le completely destroyed. We suspect nnilaLeml pyel itis with calculi 
and with tumors that compress an nreler; but following a cystitis, urc· 
thritis, prostatitis, etc., tbe affection is usually bilateral, and the }Jrognosis 
is unfavorable. 

Pyelitis may be regarded as a hopeless disease when it is secondary to an en
larged prostate gland, extensive chronic cystitis, uretlm1l stricture, or ca,ncer 
<if the kidney. It is exceedingly grave when it depends upon renal calculi or 

I London Lancet,Ja11ua.ry, 1'~eb ruary, March, 1879. 
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hydatids, although it is not neces~arily fatnl. The issues of a pyonephrosis 
are uncertain ; the various directions in which a sac m:ty burst determine 
to a great extent its termination. Rupture into the pC'ritone1tl or tho. 
racic carity is speedily fatal. Recovery is possible if the rnpture take< 
place externally or into tho intestine. Sometimes, when the sac does 
not rupture, patients die from the exhaustion caused by the long-con
tinued discharge. Recovery may be reached by a gradual diminution 
of the discharge and a final contraction and obliterniion of the sac, pro
vided the other kidney is unaffected. Death may occur from urmmiil or 
ammonremia. 

Treatment.-The first thing in the treatment of pyelitis is, if possible, 
to remove its cause. If the attack is an al 1te one, and at the onset of 
the disease the fever is considerable, the pain in the lnmbnr region sen~r£', 
and the urine bloody, wet cups should be freely applied to the Joins, fol
lowed by a bot bath, and a sufficiently large hypodermic of morphine to 
entirely relieve pain. The patient should drink freely of alkaline fiui<.ls 
and shotLld be kept in bed. 

Ia chronic pyclitis, when the secretion of pus is abundant, aslringenls 
may be employed to diminish the purulent secretion. Balsams ;.tre here 
indicated . Attention should be pairl to the general health of the pa· 
tient. Cod-liver oil and quinine should br administered with a nutri
tious imcl non-stimnlaLing diet . A residence at, ttncl prolonged use or 
the waters of some alkaline spl'iug wm often be .found of great service. 
Diluent al kaline drinks and milk should be the sole articles of diet in the 
acute stage. 

When n. tumor exists and can readily be reached througl1 the inlcgument, 
aspirntion may be performed, after which the question. of a free perma
nent external opening will present itself, and must be Ueci<led by Urn pecu
liarities of the cnse. 

TIYDRONEPHROSIS. 

Hydronepluosis is a. chronic, non-inflammatory affection of the pellis 
of the kidneys. Whenever the flow of urine through the ureters into t11e 
bladder is permanently obstructed, the urine collects in the pelds and in
fundibu1a, compressing tlie renal substance, which becomes partially or 
completely atrophied, so that after a time tho kidney is com'erted into a 
sac or pouch. 'rhis condition has received the name of hydrcmepbrosis, 
or dropsy of tlte kidney. The dilatation may affect the ureter and pel
vis, or only the pelvis. 

Morbid Anatomy.-In a kidney that is the seat of moderate hydronephro
"Ois following simple dilatation of the pelvis, tho pn.pillre will become flat
tened, hardened and shrunken, and gradually disappear. The remaining 
portion of the renal substance gradually diminishes from the pressure and 
becomes more or less tough and resistant. In extreme cases the kidney 
aubstaucefinallyentirelydisappearsand the kidneyisconverted into a largf 
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multilocular cyst; sometimes it is unilocu1ar. At times such a cyst at
tai1..1s tt size us large as a chiltl's head ; there is n case recorded where the 
whole abdominal cavity was occupied by an enormous tumor containing 
sixty pounds of fluid. Some healthy kidney substance will nearly always 
be found in its walls. 'l'hat portion of the urelcr which is the seat of dila
tation may reach the size of a small intestine, has a blue-white color, ita 
walls become gre:tUy thickened, and it may become convoluted. 

The lluid contained in hydroncphrotic cysts is generally ultcred urine. 
It is much more watery than normal urine, containing more or less of the 
urinary salts; it may also contain blood, pus, epithelium and some albu
men. Sometimes it is perfectly elem·; it is usnaJly alkaline. Adhesions 
irequenlly form between the enlarged kidney and neighboring organs. 

Etiology.-Closurc of a ureter which gives rise to bydrouephrosis may 
be due to comprc~sion by a tumor external to its walls, espcchllly rectal or 
ulcrine, or to the impaction of a. calculus, blood-clot, or mass of ecbi
nocorci within it, or to inflammation which has caused adhesion of its 
walls anll complete obliteration of its lumen. A moderate degree of dila
tation of the ureter sometimes results from obstruction to ' the free dis
charge of urine from. the bladder; when this is the case the pelvic dilata
tion is bilateral, and can never become very extensive without destroying 
life, for when the pressure becomes equal to that within the blood-vessels 
the urinary secretion is entirely suppressed. Congenital defects often 
cause it. 

Symptoms.-Tbc symptoms of hydronephrosis depend upon the nature 
of its cause and the extent of dilatation. If the sac is small and the op
posite kidney healthy, there m:ty be no s_ymptoms to indicate its existence ; 
there will be no diminution in the urinary secretion, as the 11ealthy (usu
ally hypertrophied) kidney performs the work of its diseased fellow. 
'l'hcre may be pain in the lumbar region. 

As soon, however, as the tumor attains sufficient size to be readily feH, 
the existence of bydronephrosis may be detet mined by it. This tumor 
causes no pain or inconvenience except by its pressure. With double hy
dronephrosis urremic symptoms may develop suddenly. The neplHitic 
tumor is finctualing, usually lobnlated, and gives a tympani tic resonance 
in front on percussion unless the colon has been pushed aside. If the ob
struction to the escape o[ urine from the kidney is temporarily removed, 
its rcmornl will be followed by a sudden diminution and disappearance of 
the tumor, coincident with a sudden discharge of a large quantity of pale 
urine. Such an occurrence is almost pathognomonic of hydronephrosis. 
Constipation, from pressure of the tumor ou some portion of the intestine, 
is not infrequent. 

Di.fferential Diagnosis.- Hydronephrotic tumors may be confounded with 
oi•arian cysts, ascites, liydatid cy!i/ls, and pyonephrosis . 
. They are distinguished from orarian cysts by ihe presence of the colon 
m front of the tumors, by the absence of tyrnpanitic percussion in the lum. 
bur region, and by a vaginal and rectal examination. 

Single hydronepluosis is distinguished from ascites by the non-existence 
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of dulness in both lumbar regions. In ascites, when the position of the 
patient is changed, there is a change in the level of dulness, which never 
occurs in hydroncpbrosis. 

It is quite impossible to cl1stiuguish hydroncphrosis from an liyd"tid 
cyst, unless t.be hydatid vesicles are found in the urine, or the hydatid lre
mitns is present. 

It is distinguished from pyoneplirosis by the non-purulent character of 
the urine, and by the absence of constitutional symptoms. An aspirating 
needle will geueral1y decide the diagnosis, for the watery urine withdrawn 
differs, chemically and microscopically, from the fluid obtained from hy
~::;:. or ovarian cysts or the pus of a pyonephrosis or n. perin~phritic ah 

Prognosis.-Tbe prognosis is more favorable in this than in nny other 
form of renal tumor; yet it is always serious. When only one kidney is 
inYOh'ed, life may be indefinitely prolonged, and there is always a possibility 
that spontaneous evacuation of the sac may occur. BL1t cases are recorded 
where-one kidney only being involved-it caused death by pressnre on 
neighboring parts. If the healthy kidney becomes the seat of any form of 
nephritic degeneration, the prognosis becomes unfavorable; complete sup
pression of the urine may then occur at any moment; or if the impedi
ment which has obstructed one ureter extends so as to prevent the flow of 
urine from both kidneys, nrremic symptoms will be developed, and death 
speedily follow. 

Treatment.-In hydronepbrosis the principal thing to be accomplished is 
the evacuation of the tumor. To accomplish this result it s!Jould be cure
fu11y manipulated. ~rhis can readi1y be done, as the tumor generally ca.uses 
no pain. If this does not cause its evacuation, aspiration should be re
sorted to. I now have a case under observation in which aspimtion bas 
twice been performed with complete relief to the patient, and the aspiru
tion bas not been followed by any unpleasant symptoms; nothing is to be 
expected from mec'licinal treatment. 

CYSTIC KIDNEYS. 

Cysts of the kidneys are very frequently met with at autopsies, bril they 
are of very little clinical importance, for if the cysts are of small i::ize 
they give no symptoms during life. Cystic degeneration may have a con
genital origin, and both kidneys may be converted into a mass of cysts of 
sufficient size to entirely fill the abdominal cavity; such conditions are 
usually associated with other congenital malformations. It is claimed that 
cysts originate in the epithelia or even in the fibrous stroma of the kid
'!.ey. They are often found scattered through J..-idneys that arc other"·ise 
healthy. It is difficult to make any practical distinction between tho 
cysts of a true cystic kidney and those occurring with cirrhotic kidney. 
They are usually situated in the cortical substance near the surface. 
Colloid cysts of the glorneruli are :frequently surrounded by laminre of 
fibrin from hemorrhages within the capsule. 
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The contents of kidney-cysts vary in character even in the true cyst. 
They may contain a clear albuminous fluid; sometimes it is gelatinous, 
containing phosphates, carbonates, cholcsteriu, a.nd very ru.rely urea and 

uric acid . T ho vascular tuft in 
a glomeruJns that 1s transformed 
into a cyst, is flattened against tho 
wall of the thickened capsule, and 
the cyst may be lined with pavement 
epithelia. 

Tbe origin of these cysts is obscure, although there is reason to believe 
that they are the results of dilatation of the kidney tubules and Malpighian 
bodies. Congenital cysts have their origin, as a rule, in the Malpighian 
bodies. Serous cysts are often found in kidneys that l1a\'c undergone sen ile 
atrophy. They may be developed in the connective-tissue by an enlarge
ment of a lacunar lymiib-space. 

RENAL CALCULI. 

Renal concretions vary greatly in shape and differ in their composition. 
They may be deposited in the tubes of tlie pyramids, in tl1e cortical sub
stance, or in the pehis of tlle kidney. Their development occurs at any 
age ; they are met with in the kidney of the fcetus in. 1itero and in the 
kidneys of the very aged. 

Morbid Anatomy.-In the kidneys of infants dying within forty-eight 
hours after birth, brownish strim of amorphous uratcs will invariably be 
found running from the papillre to the base of tho pyramids. In adults, 
urate of soda, in the form of crystals, may be found deposited in the 
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white lines in the pyramids and cortical substance, both in the tubular and 
intertubular structure; this is always associated with a gouty diathesis. 
Carbonate and phosphate o[ lime may be found deposited in the tubes nnd 
pyramids or the kidneys o[ old people, or in connccLion wilh diseases of lhL• 
bones. By far the most frequent variety is uric acid. Some think lliul 
oxalate of lime forms the starting-point of nric acid deposits. OJslinc, 
ammonio-magnesian phosphate, or ura.te of ammouiu and the mixed uraks 
may form nuclei of rP!lal calculi. Mixed calculi arc not nncommon. 

These different varieties of urinary concretions may be permanently im
pacted in the uriui!erous tubes, and render them impervious nncl rouse 

cysts to be developed, or they 
may be washed down the tubes 
by the urine, and finally de
posit iu t he infunclibula. and 
pelvis of the kidney. They 
vary in 11umbcr and size. A 
kidney may contain one or a 
Jargc number of concretions. 
They usually vary in size from 
a pin 's head to a hazel nut; 
the larger ones may 611 the 
whole pelvis; the smallest con
stitute" kidney gravel." If a 
concretion becomes impncLed 
in lhe p<'lvis, it may attain a 
very large size, weighing one 
or two ounces. The smaller 
calculi pa:::s through the 
ureters into the bladder aml 
are discharged; the 1arger 
ones may permanently ob
struct the ureters and become 

FIG. 141 . the cause of pyo- or hydro-
Rennl Calculi nephrosis. 

Dra~'."7·:~~1/'inq an~lmp,u:ttd Renal (.l"'lberry)Calculu1, A. The anatomical changes 

prod need by renal concretions 
nry: Lhey may cause pyelitis, pyoncpbrosis, hydronepbrosis, or abscess, 
or they may excite parcnchymatous nephritis. 

Etiology.-The causes of the dillcrent concretions found in the kidneys 
are very obscure. Uric acid is most frequently met with in infautg. The 
deposits of lime and triple phosphates are most frcquenUy met with in 
adult,, They are caused by the precipitation (in the nascent state) of uric 
aci<l or oxalate of lime due to renal excess of insoluble uric acid, or to de· 
ficiency in water of the urine. A colloid material composed of mucus or 
blood globules or other animal base exists in all. They increase by accre· 
ti on. Certain constitutional conditions are supposed to be favorable to their 
development, but the exact nature of the urinary changes has not as yet 
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been determined. In most cases, calculi that develop in the pelvis of the 
kidney h::we some foreign substance as a nucleus. These nuclei may bo 
pus, blooJ, epithelium, or grains o! pigment. ~rhe composition of the re
maining portions of tho calculi depends upon the varying conditions of tho 
urine which attend their development. 

Symptoms.-'l'hc symptoms which indicate the presence of renal calculi 
vary. In some iustauces they are well marked, in others very obscure. 
Usually, the existence of renal calculi is indicated by an aching pain in the 
lumbar region and loins, which frequently shoots into the testicles or labia 
and down the thighs,-by ::m itching ::tt the end of the penis, and by a fre
quent desire to urinate. 'rhe urine often contains pus, blood and "t..<tiled" 
epithelium from the peh'is of tbe kidney. These symptoms arc usually 
nggranited by anything that disturbs the position of the calculus, espe
cin.lly by Yiolent exercise, or by jolting in driving or horseback riding. 

The symptoms often assume the clrnracteristics of "renal colic," due to 
the passage of the calculus along the ureter to the bladder; this may occur 
alter Yiolent exercise or without any assignable cans£>. rrhe attack may Le 
sudden, or there may have been uneasiness in the loins for some time. Tho 
passage of a. calculus along the ureter into the bladder is marked by sudden 
and intense pain in the region of the affected kidney. This pain radiates 
in \'arious directions, but mainly toward the hypogastrium, testis, inside of 
the tliigh and end of the penis. There is a constant desire to mictura.te,
" tcnesrnus of the bladder,''-but the lll'ine is scanty or suppressed, and 
what is passed is of a sm0ky, high color, often bloody, and is discharged in 
drops, the individLrnl at the time experiencing a painful burning sensation. 
When hemorrhage is profuse, elongated blood clots are not infrequently 
found in the urine. T!te testicle of tlie a,ffected side is retracted. As the 
pain increases in scfferity the patient Tolls from side to side and shrieks 
with pain. Ilis countenance becomes pale and the surface of the body 1s 
covered with a. cold perspiration. The pulse is small and U10 hands and 
feet are cool. The severe paroxysms of pain m·e often attended by violent 
and frequent vomitiugs. There is great anxiety, and if the pa.t.ieut is of a 
\'Cry nervous temperament convulsions may occur. If the attack is pro
longed there is a slight rise in tho temperature. Syncope is common dur
ing the attack. 

The duration of these attacks varies. Sometimes they are only of a fe,v 
hours' duration, at other times they may be prolonged for days; again, 
temporary remissions may occur, followed by violent exacerbations. 

As the calculus reaches the bladder the pain suddenly subsides, with a 
sense of relief, and the patient is often conscious of its passage into the 
bladder. After tho passage or a calculus into the bladder it will soon he 
found in the urine voided. Occasionally calcnli become impacted iu some 
portion oi the ureter. In such cases the snhsidcnec of the pain is more 
gradunl nnd less complete, and signs o[ hydronephrosis follow, and a tumor 
may be felt in the region of the kidney. By phcing the patient on his 
back with his knees drawn up, the enlarged kidney may he pres~cd forward, 
nnd with the other hand in front it may IJc pressed backward and below 
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the margin of Lhe rib~. In the young and in lhose who arc thin thia 
method will aid very much in the diagnoi-:is. Renal calculi may uttaiu 11 

large sil:e an<l destroy extensive portions of the kidney, and yet not a single 
symptom may be preseut lo indicate their existence. Again, the sigmi of 
renal calculi may exist for 1L long time, and finally atrophy or the ki<lncy 

occurs, or they m:iy become <'ncysLcd aml cease lo give any indication of 
lhc:ir presence. 

Differential Diagnosis.-Renal cnlculi may be confounded with neuralgia; 
the scat of pain is the same. and the neuralgic pains arc often severe aml 

paroxysmal; but the urinary symptoms and an examination of the uriue 
will make the differential <liagnosis. 

The passage of blood-clots or ltydatids through f,he ureter, cm1sing rcnnl 

col ic, cannot be disti nguished from t he passage ol' rena l calculi, unless the 

antecedent history is known and appreciated, and a subsequent urmury 

analysis is made. 
'fhe irritation produced hy an impacted calculus on the right side will 

not long be mistaken ror pcritypltlitis, if careful and repeated examinations 

of the urine are made. Frequently, the abnormal conditions of the uriae 
which indicate the presence of rent1l concretions are present only after vio
lent exercise. 

Prognosis.-'rhe wognosis in renal calculus is good, unless t he calculi 
become impacted ancl obi:;truct the uroter, or nre of too large size to pass 

through Lhc ureter to the bladder. In thc:::c conditions t he prognosis i~ 

the same as in simihtr conditions in pyelitis, pyonephrosis and hydro
ncphro~is. Should both ki<lncy:s be involved, the prognosis is exceedingl} 
unfarnra.ble. 

Treatment.-Since the lC'ndC'ncy to the formation of renal ca lculi is usu
a lly pcrsi:stcnt and develops in pa.ticnts of a gouty or rheumatic diathc~ifl, 

the most important intlication for treatment is found in the constitntional 
condition. All the clircctions g iven for the constitutional treatment of 
gout and the uric acid diathesis apply with cqun] force here, and there is 
reason to belic,·c that the faithful use of alknline waters not only delays. 

but often arrests, the formation of renal concrC'tions. It is claimed that 
some of the natuml wafers exert within the body ~omething ol that solrcnt 
aclion upon calculi which they arc known to possess under experimental 
conditions. Solutions o( carbonate of soda, or, better, Jithia or the Unrls
bad, Vichy, or Ems natural waters, arc among the more valuable :1gents. 
'rho American lithia waiers arc also efficacious. 

'rhc paroxysms which atLcnd the passage of rcnitl calcul i, or so-calle<l 
nephritic colic, must be relieved by the careful administration o( morphine 
hypodcrmicnlly, warm baths, and the application or l10t poultices to the 

loins and abdomen. The danger of opium poisoning clcve}opiug upon the 
sudclcn CC'ssation of pain attending the passage of a calculus from the ureter 

into the bladder must be borne in mind. In most instances, when the p:iiu 
is intense and the vomiting constnnt. inhalation or chloroform will be found 
lo give the most speedy and sometimes permanent relief. Change in the 

position of the paticul, mu] ma.nipu la.tion of the n.bdomcu along Lhc course 
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of the ureters, may sometimes di~::loclgc a calculus and facilitate its passage 
into tho bladder. Tho treatment during the interval between the parox
ysms which mark tho passage of renal calculi will depend npon the changC's 
which have occurred in the kidneys; the surgical treatment alone is <lppli
Cftble to cases of impacted calculus associated with pyclitis or pyonephrosis. 
rrhe means to be employed for the relief of these conditions when not 
ai:sociated with obstruction of the ureter have been considered under 
Pyelitis. 

NEW GROWTHS IN TIIE KIDNEY. 

(Renal Cancer.) 

Renal Cancer may occur as a primary or secondary affection. When sec
ondary, its development-s usually arc of small size, and may occur in bot.h 
kidneys. When primary, it is limited to one kidne_y, which soon forms an 
enormous tumor. 

Morbid Anatomy.-Both primary and secondary cancer of the kidney are 
genercilly of the medulla.ry variety, and develop in the form oi circumscril>ed 
nodules in the cortical substance, or occur as a. diffuse infiltration. rrhe 
mcdullary caucer, however, may be ne:1rly as hard as scirrhus. Colloid can
cer is rare. It develops from the fibrous stroma of the cortical substance. 
Sometimes a whole kidney is transformed into a cancerous mass, which at
tains an enormous size, filling up a large portion of the abdominal cavity. 
The average weight of a cancerous kidney is over eight pounds; it has 
we.ighed thirty-one pounds in children. Secondary cancer (bilateral) never 
reaches a very large size. The kidney tissue is always iutensely congested; 
it is often associated with cancer of the testicle. 

'fhe pelvis, ureters, the veins, the peritoneum, colon, and even the skin 
aJjacent to the neoplasm may be involved. The lymphatics and adjacent 
glands are always enlarged. With the growth of tho cancer a ll traces of 
renal structure become obliterated and the diseased organ becomes adher
ent to the adjacent tissue. Hemorrhages occurring in the mass at varying 
points give an appearance called "fungus hroma.todcs." Sometimes a can
cerous kidney is movable, no adhesions taking place with surrounding 
parts. rrhe minute anatomical changes that take place in cancerous devel
opments in the kidney, are similar to those which occur in cancerous devel
opments in tbe other organs of the body. 

Etiology.-The etiology o! renal cancer is as obscure as the general eti
ology o! cancer. In a large proportion of cases it depends either upon 
hereditary taint or local infection. Primary cn.ncer occurs ofLcncst before 
the tenth and after the fiftieth year of life. 1 Second:ny cancer may occur 
by continuity or from metastasis; e.g., mamma, uterus, liver, stomach, 
testis or supra-renal capsules. Males suffer oftener than females; the right 
kidney oftener than the left. 

lf:.~~nt of Rohre's 107 cases of primary renal cnrcinoma, 87 were under ten; 30 were over fifty years of 
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Symptoms.-C'ancor or the kidney often remains lalcnL for a long time. 
Its development is marked by gradual emaciation, !or which no cau!'lc cl\n 
be assigned. H may not be attended by pain in the lumbar region; if 
pain is present .it is not characteristic. 'l'herc may be no change iu the 
renal secretion; but as the disease adnmccs more or less profuse hemor
rhages occur; sometimes the blood appears in tbc urine in clots, in which 
clements of the neoplasm may be found . 

As the disease advances, and the cancerons mass reaches a largo size. it 
can be felt through the n.bdominal walls. The form of the tumor and its 
immobility will enable one to distinguish it from enlargements of the liver 
or spleen. Very large cancers of the rigbt kiducy may displace the liver 
upw<trcl '11he tumor is usually uoclnlated and firm, g ives a. dull or tym
panitic note on percussion, and can be tilted forward. Tbc colon lies iu 
front of it. Aortic impulse may ca.use it to pu lsate. \\"hon hrematuria is 
present it is constant. In its advanced stage the countenance assumes tho 
characteristic cancerous cachoxia. 

Differential Diagnosis.-Canccr o[ the left kidney is distinguished from 
SJJlenic twnors by its lower siic, absence of splcuic no tch, absence of blood 
changes, by its nodula.tcd outline, and by hromaturia. 

From perinephritic absceHs it is distinguished by absence of febrile 
symptoms, by its slow growth, a.nd absence of fluctuation. 

Cancer of the right kidney may be distinguished from hepatic tumors by 
a.n area of tympanitic percussion between the liver and the tnmor. Hcli
ance is also to be placed on signs peculiar either to hepatic or renal 
lesions. 

Tumors of the liver or spleen arc carried down on full inspiration; renal 
cancer is not. Frecal and ovarian tumors have peculiar characteristics. 1 

Abscess and hydatid tnmo1·s are distinguished by introducing an aspirat
ing needle, which withdraws either pus or a saline fluid containing por· 
tions of the echinococci. 

An ovarian tumor when tapped is found to contain a. peculiar ovarian 
fluid; fluid from a ltydronephrosis contains some urinary clements. 

Prognosis.-'rhc proguosis is al ways bad. But cancer of the kidney is 
tolerated longer than that of any other organ. Death is reached either by 
the exhaustion produced by repeated and profuse hcmonhages, or as a con· 
sequence of some intcrcnrrcnt disease, as parenchymatous nephritis in the 
unaffected organ. 'rho lungs, retro-peritoneal glands, and liver m~~y he 
secondarily invaded. A year in children and two years in adults is its 
average duration. Intestinal fislul::e may be formed, and the skin may be 
ulcerated, as sequelre to cancer of the kidney. Dropsy may result irom 
compression of the vena cava. The rertcbrre may be eroded. 

Treatment.-Its treatment is palliative. The principal things to be ac 
cornplisbed are to relieve pain by hypodermatics of morphine and to sustain 
the patient. 

isee"Jnteslinal Ob.ttructicn." 
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Of the new growths met wilh in the kjduey, cancer is the only one which 
has any special clinical significance. 

Leukamiic tumors are occasionally met wilh as small whitish masses, de
veloped in the intcrtubnlar tissue. Thc>y a.re composed of lymphoid cells, 
a.nd are alwa)'S associated with simiJa.r growths in the olher viscera. rrhesc 
"lympltadenomata" a.re developc>cl in connective-tissue; the liver is usually 
simultaneously involved. 

Syphilitic gummata are also met with in the kidneys in the form of small 
nodules, in connection with similar ckvelopments in the other organs; 
cicatrices may be left, usually in the cortex, bnt sometimes in the medulla 
of the organ. Gummata. destroy the tubules. Patches of "fibrous tissue" 
independent of gum ma.ta. occnr in kidneys of those who arc syphilitic. 

Fibromata may appear in the pyramids of kidneys in the form of small, 
white, fibrous nodules. The remaining portion of the kidney will be nor· 
ma!, or the seat of parcncbynrn.tons nephritis. 

Lipomata include those accumulations of fatty tissue which are some
times developed around the capsule of the kidney and in the pelvis of 
atrophied kidneys; sometimes in the cortical substance beneath the cap
sule smal1, rounded, fn.tty tumors are found. Growths of bony, muscular, 
and glandular tissue have also been met with in a few instances. 

Sarcomata ham been fonnd in young children. 

TUBERCULAR DISEASE O~' THE KIDNEY, 

Tubercles are developed in the kidneys as an advanced ]esion of gen~ 
era! tuberculosis. Primary tuberculosis of the kidneys is occasionally met 
with in young subjects. 

Morbid Anatomy.-At first, gray miliary tubercles are found throughout 
the affected kidney, principally in the pyramids. 'l1hc tubercles may origi
nate in the stroma. or in the cortex, in the arterioles separating the pyra
mids of Fcrrein, or on the surface of the kidney. Later, solid, cheesy, yel
low masses arc found in the pyramids and in the cortex. The organ is en
larged and lobulated. The mucous membrane of the pelvis and ureters is 
thickened, infiltrated, ancl often ulccrnlcd. When the ureter is involved 
diminution of its lumen may result in hydro- or pyonephrosis. The larger 
yellow masses arc found at the junction of the cortex and mrdulla; they 
arc nsnally softened at their centres, containing a puriform debris ; the pel
vis and calices are also dilated and filled with caseous pus or with a semi
Huicl pulp rich in cholesterin. The tubules arc compressed, and their rpi
lhelium undergoes granular and fatty change. An inflammatory process 
may coexist (strurnous nephritis, of English authors), and the entire mu
cous membrane of the genito-urinary tract may be involved. Calcareous 
nodules and incrustations are found mingled witl1 tubercle granules. Every 
portion of the genito·urinary tract, especially in the male, may show tu· 
bercle granulations. 
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Etiology.-Renal tubC'rcuJosis generally occurs in I he youn~. :\Ien [trr' 

far oftener affected than women, the right kidney otloncr than the lefl. 
It may occur as a primary tuberculosis, 11s part of acute miliary tuberculo· 
sis, or it ma.y complicate chronic pulmon:1ry phthisis. 

Symptoms.-The symptoms arc essentially those or pyclitis; such as pain 
and tenderness in the loins, n.n irritable bladder, and ~calding urine, which 
contains mucus, pus, and bloo<l. As the dil:icasc advances, hectic fm•cr do· 
velops, with tbe coexistent symptoms of intestinal or pulmonary tuhcrcu· 
Josis. The urine will contain albumen (no casts), and antler the microscope 
it is found loaded with fatty granules, lym}Jh cells, blood corpuscles, 
and clCbris of counective·tissnc infiltrated wiLb small and fatty granular 
ce11s. A llaky, cloudy deposit always occurs in this urine, unless the 
ureter from the affected side is impermeable. If masses of cheesy male· 
rial or bacilli are fonnd, they estab1ish lhc cliugnosis. A renal tumor may 
sometimes be detected. 

Differential Diagnosis.-Tbc diagnosis rests upon the hereditary hi~tor_v, 
the pres('ncc of tubercles in lnngs or prostate, 011 lymphatic cn1argcmcnts, 
cheesy, pnriform urinary d6bris, and Urn presence of a painful renal 
tumor. 

Prognosis.-Thc prognosis is very unfovora.ble; the complications are 
t.ubcrcle in any or all of the oLhcr organs of the body, cystitis, pyclilis, 
pyelO·DCphriLis, abscess, hydro· and pyo-nephrosis, waxy kidney, pcriloni· 
tis, and urinary suppression . 

'rho Treatment is altogether pa11iative. 

Henal par:isitcs nre occasionally mctwilh; the most frequent is the cchi· 
nococcu~. 'l'he cy.stieercus ccllnlosus, strongylns gigas, pentaslomn.. den· 
liculalum. clistoma. hrematobium, !-'ipiroptem hominis, and dactylus aculeu· 
tus arc puriu:.itcs of rare occurrence. 'rhey nrc somelimes found embcddccl 
in the li<lnc_y. 'l'hc symptoms which aftcnd their development, ancl the 
manner in which they gain entrance inlc the kidney, arc obscure. 

llYO A'l'JDS OF 'I'lrn KJDNEY. 

While hydatids of lhc kidney arc less common than hydalids of the 
]iver, lhe affection occurs under similar conditions. 

Morbid Anatomy.-A kidney the scat of bydalids is sometimes euormous· 
Jy enlarged; as a ruJe, n. 8phcrical cyst projects from the surface whose 
fibrous wall is derived from the kidney. The inner cyst wall mtty or may 
not be cornrcU with daughter vesicles containing scolices, but a clear saline 
fluid always distends iL; the pressure of the cyst causes atrophy of the kid-
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ney structure. These cysts may suppurate and be changed into a. shriv
eUed cyst with caseons contents in which are embedded echinococr.i hook
lets. They may rupture into tho perinephritic tissue and give rise to a 
Jam bar abscess, or into the lungs, intestine, stomach, peritoneum, or pel
•is of the kidney. 

Symptoms. - A nephritic tumor is the fhst noticeable sign. A vesicle 
passing from the pelvis to the bladder gives rise to the symptoms of renal 
colic. An examination of the urine may reveal echinococci booklets. In 
all cases the exploring trocar will withdraw a clear saline fluid containing 
hooklets. 

Percussion may elicit the bydatid fremitns. If pns or blood appears in 
the urine it results from complicating inflammation or suppuration set up 
by the cyst or its contents. 

Prognosis.-This is always uncertain. It is possible for a. cyst to grow 
so rapidly as to cause death of the echinococci by pressure, or the fluid 
neccs.sary to their life may be insufficient, or it may become so altereU that 
calcareous changes will occur and then a calcareous ma.ss may rema.in for 
life and cause no further harm. An echinococcus may be the nucleus of 
n stone in the bladder or in the pelvis of the kidney. 

Treatment.-Aspiratiou should always be practised, and if it is not fol· 
lowed by adhesive inflammation, iodine shoutd be injected into the cyst. 

PERINEPH RITIS. 

(Perinephritic .Abscess.) 

This is an inflammation of the connective-tissue surrounding the kidney: 
it may terminate in suppuration, or iu the formation of fibroid tissue. 

Morbid Anatomy.-The cellular tissue about the kidney becomes cede
matous and the seat of inflammatory exudati'On, causing the cellular, adi
pose and adjacent retro-peritoneal tissues to become solid and firm. Sup
puration may commence at the centre of the mass, leading to the formation 
of one large abscess ; or, if it commences at numerous points and gradu
a.lly extends, a number of circumscribed abscesses are formed. The tu
mor formed may become so large as to reach from the level of the liver or 
spleen to the iliac fossa, and may project forward and cause bulging of the 
abdominal wall. The pus contained in the abscess may be odorless, or thin, 
fetid and ichorous, cspeciaJly if mixed with urine. The pus may have an 
odor of froces independent of perforation from the bowel into the abscess 
cavity. This process may end in gangrene. The peritoneum over the tu~ 
mor is thickened. 

A perinephritic abscess may open into the lung, pleural cavity, or bron
chi, by extending into the retro-peritoneal tissue and then through the dia. 
phragm. The pus may bm-row along the psoas muscle and appear as a 
psoas abscess on the thigh, or abdomen. Spontaneous opening usually 
occurs, ext.ernally, in the lumbar region. The bladder, ureter, pelvis of the 
kidney, peritoneum, and colon have an been perforated by perinephritic 
abscesses. Sometimes inflammation of the perinC'phritic tissue is not fol· 

40 
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lowed by suppuration, but at the autopsy a thick, tough, fibrous mass is 
found occupying the place of the (so-called) adipose capsule of the kid
ney. The same result may follow discharge of the abscess and cicatriza
tion. 

Etiology.-Perinephritis may be caused by pyelitis, suppurativc nephri
tis, blows, falls, strains, parasites, or wounds of the k-idne.r or the tis
sue about it. It may occur in pyremia or in the course of n.ny of the cx
anthcms or specific fevers. It may also complicate pelvic cellulitis, psons 
abscess, and perityphlitis. It occurs more frequently in men than in 
women. 

Symptoms.-Recurriug rigors are among the first symptoms, followed or 
accompanied by pain in the lumbar region-which is increased by move
ment and firm pressure-shooting down toward the testicle. The pulse is 
rapid and feeble. The temperature rises to 100°-105° F. The skin at first 
is dry, but later it is covered with a profuse perspiration. There is ano
rexia, great thirst, and constipation. The urine is usua11y slightly dimin· 
ished in quantity; otherwise it isuormal, unless pyelitis or nephritis should 
coexist. 

Physical Signs.-A tumor forms in, or a little be1ow, the lumbar region; 
it rapidly increases in size; at fhst it is html; later it gives signs of deep 
.fluctuation. The skin O\'Cr if is cedematous and pale. 'fhe tumor is im
movable and cannot be separated from the kidney, but can readily be dis
tinguished from the spleen or liver enlargements. An exploring trocar 
wiJl establish the diagnosis. 

Differential Diagnosis. -The differential diagnosis between pcrin(;phritic 
abscess and vyonepl1,rosis and llyclronepl1rosis has already been given. 

It is distinguished from suppuralive nepl1,ritis by the presence of a tumor, 
and by the absence oI casts, albumen, Lloocl or mucus in the urine. 

From extravasation of blood due to rupture of an ((,neu,rism, it is distin
guished by fever, rigors, afl1tctuating tumor, and the absence of the causes 
and physical signs of aneurism. 

Prognosis.-A perinephritic abscess is always serio11s. Its duration is 
usually from two to four weeks; in some cases several montl1s haYC elapsed 
before the tumor has subsided. Its discharge into the intestine or bladder, 
or the establishment of an external opening, may be regarded as favorable. 
With an early diagnosis and prompt surgical interference the prognosis is 
good. Some regard many "cures" of hip.joint disease without deformity, 
as in reallty cases of suppurative periuephritis. 1 

Treatment.-A free opening should be made as soon as the diaguosis is 
established. Grainger Stewart states that early counter-irritation by blister
ing is useful, and that iodide of potassium intemally and iodine externally 
may prevent suppuration ; my experience does not sustain this statement. 
Yet incision is &'I.fer than aspiration; after an opening is made the finger 
should be introduced into the abscess-cavity and any adhesions that may he 

1 Amer. JO'/Jr. Mtd. Scitnca, April, 1877, and Oct., 1878. V. P. Gibney, 11.D. 



present should bo broken down. 'rbon a drainage tubo shouJd be intro
duced. Antisepsis should be practised during the operation and with 
subs<>quent dressings. Stimulants and concentrated fluid nutrition sh ould 
be freely administered. 

FLOATING OR MOVABLE KIDNEY. 

As a congenital peculiarity one or both kidneys may be movable, and in
stead o[ occupying their normal position ma.y lie upon the brim of the 
pelvis, or bo freely movable in the loose retro-peritoneal connective-t issue 
which surrounds them, and the peritoneum may be so reflected in front 
a.nd behind them as to allow their free motion. The displacement of the 
kidney under any one of these conditions may follow parturition or a severe 
shock from afn.ll It is met with more frequently in females than in males. 

Morbid Anatomy. -A congeni tal displacement is distinguished from an 
acquired displacement by the :1bnorrnal arrangement of tho vossols of the 
kidney and its peritoneal coverings. Tho extent of the mobility in any 
case is determined by the length of t he vessels which form the pcdiole. 
Movable kidneys are almost always surrounded by connectirn-tissue forma~ 
tions, and after having been once movable they may become firmly fixed 
again in thtsir norma,l or in an abnormal position. 

Symptoms.-A displaced kidney is usually felt midway between the free 
border of the ribs and t he umbilicus. If the right kidney is displaced i t is 
apt to make its appearance just below the liver; it may be pushed upward 
and backward into its normal position, but it will return as soon as the 
support is withdrawn. 

I1 a displaced kidney can be grasped its pressure causes a sickening sen~ 
sation. If it gets compressed or othe rwise inju red, it may become pai nful, 
tender, and swollen. OLherwise it may give l'ise to no symptoms and be 
recognized only by accident. 

DiJferential Dia.gnosis.-Its diagnosis rests-1st, on the shape and size of 
a tumor corresponding to that of a normal kidney; 2d, when the tumor 
can be felt in front t here wiJl be an abnormal tympanitic resonance over 
the normal position of tho kidney; 3cl, the tumor can be pressed back in to 
the normal kidney region ; 4th, the peculiar sickening sensation produced 
by its manipulation. 

Prognosis.-Snch kidneys arc ne\~or a cause of death. :Many observers 
have doubts in regard to tho probable occurrence o.f a fl oating kidney. 
There is little po;st-mortem evidence in its favor. I have never made but 
one diagnosis of this condition dul'ing life that was sustained by a 11ost-
111orteni examination. 

Treatment-When a movab1e kidney is painful, rest is indicated, and a 
concave abdominal pad so adjusted as to fit the form and position of the 
kidney tumor should be woru. 
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H rematuria. is the passage o! urine containing blood. The blood may 

have its origin at any point from the Malpighian tuft to the orifice of the 

urethra. As it is a sy mptom, it has no rnorbicl anatomy; its ca.uses con

stitute its pathology. 
Etiology.-Local caitses. -(1) In tho kidney the conditions which induce 

hrernaturia are active and passive 11yperoomia, acute (rarely, ir ever, chronic) 

suppurative nephritis, or surgical kidney, infarctions (including embolism 

and thrombosis), tuberculosis, a single or multiple pyremic absce.-·s, pyel i· 

tis (especially when the pyelitis is calculous), stone in the kidney, or in the 

pelvis of the kidney, and, in a few cases, hydro· and pyoncphrosis. Crystals 

in the tubules may induce it. Among kidney causes may be included tbe 

drugs which ca.use brematurin, e. g., turpentine, cubebs, copaiba, cnnthar

ides, etc. 
(2) The causes that have their seat in the 'ureters are urcteritis, cancer, 

polypi, ulcers, nnd calculi. 
(3) The bladder causes are cysti tis (but only when ,~ery acute and accom

panied by erosion and ulceration), cancer, abscesses in the vesical walls, poly

pus o( the bladder, stone in the bladder, rupture of tho bladder, tubercu

losis, specific or non-specific ulcers. Dilatation and varicosity of the vesical 

veins may cause it, called oftentimes ·'hemorrhoids of the bladder. '' 

(4) 'rhe urethral causes are many : urethritis (non-specific and specific), 

peri-urethral abscess, chordec, cancer, fracture of pell.is, rupture of pro:;tatic 

abscess, an en larged prostate, urethral polypi (especially in females), caustic 

injections, cha.acre and chancroids, phimosis, impacted stone, and new 

growths in the prostate. 
The general cau,ses of hrematuria are acute infectious diseases, fever~, 

especially malarial, scu rvy , purpura, the condition known as hremophilia 

(the bleeders), and certain central nervous diseases (sec Myclitis). 1 

Symptoms.-'!1110 urine may be almost black and loaded with clots, or 1t 

may be only slightly smoky or pinkish in color. It is albuminous; under 

the microscope swollen or shrunken corpuscles arc found, the degree of al

teration depending on the time they have rem3.ined in the urine. 11 equal 

parts of tincture of guiaeum and oil of turpentine are shaken together to 

form an emulsion, an intense blue color will arise when bloody urine is 

slowly added to it. 
To determine the source of the hemorrhages the following rules may be 

obscned :-urethral hemorrhages are independent of mict.urition, as only 

1 Thereisamrietyorhrematuriawbichoccnf'I! in tropical countries !Egypt, Brazil and cape of Good 

llope esprcially) can~ by a fluke called Bilharzia h:emrttobia, apanL!ite (a trematode biematOZ.OOn), wbicb 

1~ endemic. Dr. John !Turley tli~covcred thi~ para.@.ite in the blood of a patient ln South America. It l.s 

oue·balftothrec-quarters!n.Jo11g,.nndlsfou11dchieflyinthc''C!iClsoftheportaleyetcmandoftbeblad· 

dcr. Theeggearefoundmtheurme; theyarel-100to l-180in.ln length, and are poco.liarlypofutedll. 

one end, the whole contour, howe,·er, being O\'Oid. Thi~ pnrasite causes thickening, olCE'ratlon,ecchJ· 

moses and large blood e:-1:travasations in the mucous membrane in whose vei!5Ch1 it is lodged. 
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a. residue of blood is washed out :it tho beginning of the flow or urine. Tho 
history will aid and mspection wilt probably reveal the true state of affairs; 
albumen, casts and epithelial cells are not ofleu found in urine when it 
becomes bloody in the urethra. The bladder may be suspected as the seat 
of the hemorrhage when blood flows only at the lime of mictnrition, and 
follows the discharge o! urine; should the stream suddenly cease, a stone 
or blood-clot blocks up the opening of the nrethrn into the bladder, and 
this will be well-nigh diagnostic. Clots following the flow o! urine indicate 
cystic disease. When they Jlrecede the flow or occur with it, urethral dis
ease is inclica.ted. Should blood globules, albumen, casts, and blood moulded 
in thefonn of renal tubules be found in the urine, renal diseuse may be re
garded as the Cituse of the hrematuria. Iu renal hemorrhage blood is 
mingled with the urine, and is commonly as profuse at the commencement 
as at the encl of micturitiou. 

Should hrematuria be combined with the symptoms of stone in the blad
der, of pyelitis, or of cystitis, the source of the hemorrhage 1s then no longer 
a matter of doubt. Sir Thomas Watson states "that slender cylinders of 
fihrin in the ureter indica.te J'enal disease or commencing inflammation o[ 
the ureter." 

In "endemic" hrernaturia the diagnosis rests on discovering the trema
tode or its ova in the urine or freces; it ca.uses pain along and over the 
gcnito-urinar.v tract. 

In the so-called false hrenmturia the urine contains only hromoglobinJ 
the microscope fa iling to discover any corpuscular elements in Lhe urine. 
rt is also called luemoglobinuria, !ucmatiwu1·ia, and (when occurring peri
odically), inlennillent or paroxysmal lusmaturia . The hremoglobin of the 
Llood is set free in one of two ways : either the extravasated corpuscles dis
integrate or tbe luemoglobin escapes without rupture of the capillary walls. 
Once free in the blood the kidneys eliminate the hrernoglobin. Fevers, 
poisons, gases, and cold are said to cause this condition. 

When intermittent it is usually dependent on malaria, but a malarial 
cause need not necessarily exist for the paroxysm to occur. Chills, swea.t. 
ings, and, at times, a rise in temperature attend the discharge of the red~ 
t.lish urine, which soon shows a granular, browni:sh sediment. Albumen, 
and hyaline and granular casts are very often present, independent of renal 
disease. In severe cases the patient becomes a.uremic and cachectic. 

Quite recently a disease has been described called "mc][l'nic fever,., 
re~embling somewhat in its constitutional symptoms acute yellow atrophy 
of the liver and yellow fever. The urine is brown-black and contains al
lmmen, casts, and a large quantity or blood corpuscles (not hremoglobin 
alone). Suppression often occurs, and the case ends fatally. 1 

Differential Diagnosis.-Thc points of differential diagnosis have been suf. 
ficiently considered in its etiology. First, care must be taken by micro~ 
scopical examination a.nd spectrum analysis to positively determine that 
blood corpuscles or hremoglobin are actually present in the urine. Then 

1 Virginia.lf.:d.,l/(J1llldu,Fcbruary,t8BO. 
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a study of its causes and accompanying symptoms renders the diagnosis 
comparatively easy. 

Prognosis.-The prognosis in hrematuria depends ou its cause. Endemic 
hrematuria is never the direct cause of death, but it may lead to extreme 
anrernia. Paroxysmal hremoglobinuria is rarely fatal. 

Treatment.-When the hrematuria is slight and of short duration no 
special treatment is required; if profuse or persistent the patient s110nld 
be placed in a recumbent position, ice-bags applied over the seat of the 
hemorrhage, and hremostatic remedies used, such as gallic or Lannie acid, 
ergot, acetate of lead, and astringent ferric preparations. If the hrema
turia is of parasitic origin prophylaxis demands that the drinking water 
be filtered a.ud boiled; to expel the parasites male-fem or chloroform may 
be given internally. Harley advises belladonna. and henbaue. Quinine is 
indicated in all forms of p:1roxysma1 hrematuria or hremoglobiuuria. If 
the hemorrhage is from the bladder persistent weak astringent injections 
may be employed. 

CHYLURIA. 

Ohyluria is characterized by the occasional or continuous discharge of 
urine which resembles milk when passed and coagu1ates into a jelly mass ou 
standing. 

Morbid Anatomy and Etiology.-Thc kidneys are usually found free from 
disease, and thiil affection is attended by uo known constant pathological 
lesions. At one time it was reg<trded as a disease of defective assimilation 
which permitted the chyle to mingle with the blood; at another, a fault of 
the kidneys which allowed the unchanged chy1e to be transucled with the 
urine. Neither of these explanations has been sustained by observation. 

rrhere are at present many theories in regard to its causation : first, that 
thCl·e is a direct communication between the chyle-carrying yesse1s and the 
urinary tract; second, that it is a symptom of piarrhremia due to a de
ra.nged liver !unction; third, that it is ca.used by an eczema along the 
urinary tract; fourth, tlrnt it is clue to hypertrophy of the lymph channels 
and their subsequent assumption of glandular functions; fifth, that it is 
due to a parasite, but whether the action of the entozOon is on the fmlCtion 
of the 1i\•e1· or causes irritation and rupture of the lymph and chyle chan
nels is not determined. 

Symptoms.-No disease pursues a more irregular course: no two cases 
exactly resemble each other. There may be pain in the loins and along the 
genito-urinnry tract, depression of spirits, and debility, before the urine 
becomes chylons; or, the first sign may be a sudden How of milky urine, 
having a whey-like or milky odor, made more perceptible by warmth. It 
soon coagulates on standing, but the trembling, jelly-like clot breaks down 
and the urine decomposes in a few hours. Bloody coagnla, usually sh reddy, 
may also form. White and red blood discs are found in rnrying quantity. 
Clots may form in the bladder, and during micturition the flow may sud· 
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denly slop from blocking of the urethra. The sp. gr. of the urine vasies, 
{1.007-1.020). Heat and nitric acid cause a precipitate. Shaken with 
ether the urine loses its milkiness. Fat, albumen, and fibrin are all present. 

Blood analyses vary; hut when the filaria sanguinis hominis is not found 
in chylous urine it is found in a drop ol blood taken from the finger, and 
vice versd. Hoppe-Seyler sn.ys blood iu this disease resembles human 
lymph in its composition. Chylo-serous discharges take place also from 
axil1a, groin, scrotum, and surface of the abdomen or inner comer of the 
eye. Chy1uria is an intermittent disease, but there is no periodicity or 
regularity to it. 

Prognosis.-The disease runs a chronic course. Men have suffered on and 
off for fifty years. Change of climate does not seem to improve the out
look when the disease is once estaLlished. Sudden death may occur at any 
moment, even in those with fair health. Eleplrnntia.sis, phlebitis, hrema
turia, "lymph-scrotum," craw-craw, leprosy, and furnucles are not infre
quent complications. 

Treatment.-This has been unsatisfactory. 'furpentine and gallic acid 
are recommended. Iodide of potash and pei·chloride of iron are claimed to 
be highly beneficial. Mangrove and uigella sativa are used by the natives 
in places where chylnria prevails; sometimes they effect a cure, oftener not, 
however. Prophylaxis demands care in drinking water in a tropical re
gion, and first boiling or filtering it. 

CYSTITIS. 

Cystitis is au inflammation of the mucous membrane lining the urinary 
bladder. It is acute or clirouic; and it may be either catan·ltal, cro'ltpous, 
or diplttlteritic. The whole or pa.rt of the bladder may be involved; 
when "partial," it is limited to the neck and bas-fond. 

Morbid Anatomy.-In acnte catarrhal cystitis the appearances are in no 
wise different from those observed when any mucous surface is inflamed. 
'l'he small glands at the base of the bladder are enlarged and tilled with a 
pearly secretion. The interior portion of the trigone is also studded with 
these pearly masses. rrhey may form a circle about the neck of the blad
der. lnteuse (acute) cystitis may end in suppuration of the submucous 
connective-tissue, and ulceration of the mucous membrane may allow 
these submucous abscesses to empty into the bladder. 

When cystitis results in paralysis of the bladder, gangrene of the mu
cous membrane may occur; then brownish-black, irregula.r patches are 
seen mingled with dElbris a.nd phospha.tic incrnsta.tions on the surface of 
the bladder. When the mucous layer is thus destroyed by gangrene, the 
urine infiltrates tl1e neighboring tissue, and local or genera.I peritonitis may 
result. An acute cystitis may lead to a pyelo-uephritis. Ulcerating cys
titis occurs in typhoid and low eruptive fevers, in diphtheria, pyremia, 
etc. It is called by some diphtheritic. The lesions in this form and in 



G32 DISEASES OF THE KfDNEYS. 

croupous cystitis are similar to those which take place in diphtheritic 
exudations on other mucous smfaces. (See Inflammation.) 

In ch1·onic cystitis the mucous membrane is thick, blue-gray in color, 
and very tough. Muco-pus and viscid mucus are formed in large quanti
ties upon its surface. As the disease progresses a peri-cystitis consolid:Ltes 
the bladder with the neighboring organs and parts. Chronic catarrhnl 
ulcers may form, and perforation of the bladder may result, aad the 
vagina, rectum, or abdominal cavity may be entered, or an external open
ing may be formed through which pus is rliscbarged. The musculur wall 
of the bladder may sometimes be half an inch thick, and the fasciculi 
give a ribbed appe1.1rance to the internal surface, called the "columnar 
bladder." The hypertrophy of chronic cystitis may be eccentric or con
centric. In some cases di-verticuli are formed, in whose walls are dilated 
and tortuous veins. Some of these cysts are in the form of hernial protru
sions. In nearly all cases bacteria are found in abundance. 

Etiology.-Acute cystitis is rarely idiopathic. 
It may result from the presence of foreign bodies, especially calculi. 

Blows may cause it. Protracted retention of urine has set up a rapidly 
fat"! cystitis. 

It may be caused by some unknown blood condition, such as occurs in 
scarlet, typhus, and typhoid fe\•ers, pyremia, septicremia, small-pox, and 
diphtheria; it is a frequent complication of certain grave lesions of the 
nervous system, especially myelitis. 

Cystitis may result from the extension of an urethritis, a pyelitis, or a 
pel"f'ic cellulitis. 

Chronic cystitis may be the sequela of acute cystitis or result from the 
retention of urine caused by an enlarged prostate or urethral stricture. 
Over-J.istent10n, a.tony or paralysis of the bladder, calculi, polypi, and 
neoplasms of a.ll kinds cause it. Gout and some forms of kidney disease 
are accompanied by chronic cystitis. 

Symptoms.-Acute cystitis is always accompanied by frequent mictnri
tion, only a few drops being voided at each attempt. After its passage 
the patient strains (as in the tenesnms of dysentery) to pass what he 
imagines is still retained in the bladder. There are dull, aching paine 
over the pubis; sometimes the pains in the vesical region are agoniz
ing, and t here is a constant burning sensation along the urethra. These 
local symptoms are not infrequently accompanied by rigors, and the tem
perature rises to 100°-101° F., with loss of appetite, sleeplessness, and a 
feeling of great anxiety or depression. 

The urine is cloudy, deposits mucus on standing, is alka.Jine, and some· 
times fetid. .i.llicroscopically, epithelium, pus and red blood-corpuscles 
are found. :Membranous exudations may be found, especially in females. 
Niemeyer states that in the "croupous cystitis following cantharicles 
poisoning and forcible forceps deliveries large tenacious false membranes 
are discharged" with the urine. 

Chronic cystitis is often only indicated by a.frequent desire to pass urine. 
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Usually there is a. constant, dull, aching pain, or a sense of weakness over 
the bladder. The bladder is nearly always intolerant of its contents, no 
matter how long the catarrh has persisted. Ilcnce only a small amount of 
urine will be passed with each act. Distenlion and muscular h,n1crtrophy 
of the bladder often give rise to an abdominal tumor reaching as high as 
the umbilicus; it may contain from two to eight pints of urine; as large 
a. quantity as this, in some cases, may constantly remain in the bladder, 
only so much nrine being passed as exceeds this amount, and then a patieut 
will be passing YCry nearly a normal quantity, and the introduction of the 
catheter may remove a. quart of stinking, alkaline urine, which, when it 
stands, divides into two parls, a lower thick, turbid, gelatinous, coherent 
and opaque mass-the supernatant layer being clear. The "glairy mucus" 
so frequcnLly described in this connection is only met with when the urine 
is ammoniacaJ and also contains pus; it is formed by the reaction of the 
alkali upon the pus. Chronic cyatitis accompaniccl by enlargement and 
atony of the bladder often CYC'ntuates in ammonremia, and then typhoid 
symptoms are clevelopell. Grca.t local pain, emaciation and occasional 
bloody urine indicate ulceration. Acute snppnra.ti,,e inflammation of the 
bladder, accompanied by hectic, rigors, and extreme exhaustion, may accorn· 
pnny acute suppurative nephritis 

Differential Diagnosis.-Pyel'itis often resembles cystitis closely in its sub· 
jective symptoms; there may be the same pain referred to the bladder, 
and the same frequent desire to micturate. Jn pj1elit1s the lumbar pain, 
the rrtailcd" cells in the urine, the even admixture or pus with the urine, 
the acid reaction, and the absence of ropy, gelatinous mucus, are symptoms 
in marked contrast to those of cy::1titis. 

Prognosis.-The prognosis depends upon the cause; in general it is good. 
Chronic cystitis may continue for years; the longer it continues the IC'~s 
chance there is of recovery. Acute cystitis is usually recovered from m 
about a week. 

Treatment.-In acute cystitis the patient mnst have perfect rest. Warm 
hip-baths give relief. Leeching or cupping over the bladder is often of 
service. Suppositories of opium n.nd belladonna, or rectal injections of 
the same, are always indicated, with large poultices and ''cry hot fomenta
tions over the bladder. The bowels should be kept fre-0 with the miltle.t 
cathartics. An anodyne internally may be demanded for the relief of 
pain; I hn.ve found chlorodyne the best. T"·cnty minim8 of liquor po
tas"m in mucilage may be given three times in the twenty·fOUl' honrs. 
Ilal!-drachm doses of fluid extract of Indian hemp are highly recom
mended . The diet should be nutritions; milk is to be preferred. No 
form of alcohol shoulcl be allowed ; the patient may drink freely of flax
seed or linseed tea, barley water, or decoction of triticum 'repens. In all 
cases the cause should be sought for and if possible removed. 

In chronic cystitis the catheter is to be regularly and persistently used. 
The bladder should be washed out with weak solutions of borax. Very 
weak solutions of salicylic ac id, carbolic acid, permanganate o! potash, 
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and chloride of sodium arc also recommended. The daily use of a min. 
eml water, like Vichy, jg beneficial in many cases of chronic cystitis. I 
have found great benefit from the daily use (draclnn doses after each meal) 
of the "Lafayette mixture." ' All stimulating drinks are forbidden. 
The injection of quinine into the bladder has recently been very success
fully practised for the cure of chronic cystitis. 

I lj: Bale.copab 
Spti!.eth.nilrosillt .............. .. . .... .. 
Liq. potass 
Mucilag.ac11ciai .... 



SECTION IV. 

ACUTE GENERAL DISEASES. 

The term fever is one of those elastic words which it is impossible to 
define accurately. 

By it is generally understood any increase of the internal bodily tempera
ture above a recognized normal standard, which is induced by some patho
logical condition. No fixed degree of heat can be affirmed as the dividing 
point between normal conditions and febrile temperatures. A temperature 
of 100° F. is strictly febrile when caused by septic poisoning, while a tem
perature of 100.5° F . is eqnaUy non-febrile if caused by a hearty meal, or 
the establishment of the lacteal secretion after varturition. 

Since non-febrile temperatures are confined within comparatively narrow 
limits, it is essentially true that temperatures ranging from 98° F . to 100° 
F. may be considered as normal or snb-febl'ile, when there are no other evi
dences that pathogenic conditions are present. 'femperatures above 100° 
F. mu~t always excite suspicion, even if unattended by the usual symp
toms of fever. The pathological prncesses concerned in the production 
of fever arn all included in a disturbance of the normal ratio between beat 
production and heat dissipation. 

'fhrec prominent factors largely determine this ratio : 
First: Processes of oxidation resulting in the production of beat, nrea. 

and carbonic acid principally. Heat production takes place most promi
nently in the muscular tissue and glands, and less abundantly in the blood 
and olher tissues. fn the lighter degrees of fever the elements involved 
are probably the excess of nutritive material in tbe blood and that stored 
in the cells. With more severe forms and higher temperatures, and even 
in prolonged fevers of low grade, tbc parencbymatous elements of the tis
sues undergo oxidation, and the parts suffer degeneration with wasting 
and atrophy. 

Second: Vasomotor control of peripheral circulation. In the early stages 
of fever, peripheral circulation is often decreased, and the surface radiation 
fnlls below normal; later vasomotor dilatation allows of free circulation 
and an increased radiation, although not in proportion to lhe increase of 
heat production. 

Third: Activity of the sweat glands. 
While radiation of 11eat takes place in incrensecl degree, even when the 

skin is dry and the glands inactive, the decrease of surface temperature 



ACL'TE GENERAL DISEASES. 

goes on much more rapidly when the surface is kept bathed by perspirn 
tion. The m:Irked rclid experienced by fever patients wbcu SW<'nting 
takes place bas suggested the presence of some otber factor than C\'llpora
tion and heat absorption, and Jed to the belief that the febrile poison was 
and could be dimin<ttod by a critical sweat. It is more probable that the 
8wcnting is primarily the result rather than the cause of t.he febrile re
mission. 

It is clearly established that the last two factors ore under the control 
of ganglionic centres in the meJ.ulJa, and recent experiments have deter
mined with almost cqm1l ccrlainty that heat procluotion, as it depen<la 
upon oxidation in the tissues and glands, is regulated by a Lhermogenic 
centre. The exnct location of this centre has not been definitely cleler
mined, but :ill investiga.tors agree in placing it above the medulla, thus 
differentiating it from t.he vasomotor centre. 

Tt is believed tba.t tbia centre acts both by stimulation and inhibition of 
oxidation. 

Etiology.-Tbc demonstration of thermogeuic centres seems sufficicnL!y 
conclusive to warrant the assumption that fever isalwnys primarily depend. 
cut upon some form of irritation of several correln.ted nervous cent.res, the 
thcrmogcnic, vasomotor, and perspirn.tory being Lhe most important. Set
ting aside physiological couditions, such as functional acti"Vity of glands 
and organs, which arc attended hy rise of temperature, we find tb:tt clini
cally the causes of fever may be classed as : 

I. Nervoits: under which arc classed conditions mechanically affect
ing some portion of the nervous system unassociated with inflammatory 
changes. 

IL Hannie: including all those conditions in which irritating elements 
are known or supposed to be present in the blood. 

Nervous Oauses.-Botb direct aud reflex irritation of the nervous cenlres 
arc k11own to produce Tise of temperature without coincident inflamma
tion. A temperature of 120° F. bas been reported in a case of fracture 
of tlie spiue which !}nded in recovery. Cerebral tumor~ affecting the pons, 
optic thalami, 01· crura cerebri, or hemorrhages in the same locality, are 
often attended by temperatures reaching 105°-106° F. 'rhe marked fall 
of temperature which is at times associated with these conditions give:! 
equally strong evidence of the relations which these centres bear to the 
body temperature. 'l'he variations of temper:it.urc attendant upon irrita
tion of peripheral nerves, even when they form part o! a. state of shock, will 
bear a similar interpretation. 

Hannie Causes.-Tbose pyrog('nic elements which are found in the blood 
are at present <lidded into four classes : 

Ffrst: Elements developed by perversion in the nutritive processes. 
This perversion may be in the primary digestion; in secondary metabol
ism ; in the retrograde changes or in excretory functions, and results both 
in the production of new and the accumulation of normal poisonous ele
ments in the blood. 
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Second: Leucomai'nes; poisons developed from inflammatory and exnda
tive 1iroducts as already described. 

Third: Ptomaines; or the bacterial elemC'nts with which they are asso
ciated. 

Fourth: Chemical, mineral, or vegetable poisons, as alcohol, opium, etc. 
The infections fevers nre believed to depend upon the third class of 

hremic poisons, whose action, therefor(}) require specinJ consideration. 
The development of ptomaines by bacterial growth has already been con

sidered, but the exact relations which bacteria ancl their poisonous prod nets 
bear to pathological change are not. fully cleterminecl. It seems probable, 
howcrnr, that in most cases the ptomaine is the active poison, although many 
bacteria do penetrate the ti~sues and are found in the blood and substance 
oi organs. The question is an important one as regards vrognosis and 
treatment, since destruction of lj,ing germs in tbe body can hn.rclly be 
hoped for without severe injury of the tissues, while neutralization of 
chemical clements in the blood is known to be possible. 

At present we arc ignorant of the exact manner in which these poison 
clements excite those metabolic processes which arc productive of fever. 
'l'he existence of a tbermogenic centre does not preclude the possibility that 
bacteria or their ptomaines may act directly upon parcnchymatous clements 
to increase metabolism, unless we assume at the same time Lhat all proto
plasmic action is under the control of Ll1e uc1·vous system, a supposition 
which I am inclined to accept, although it is as yet unpro'fen. Many 
clinical facts, and the action of some drugs as antipyretics, also lend sup
port to SUCh a supposition. rrhe term tJiennogenic, hOWCYer, must not be 
considered in this connection as implying anything more than a. nene 
centre which controls, either by way of stimulation or inhibition, those 
metabolic processes in the tissues which result in heat production. 

'fbe genera] drift of opi11ion at present is towarcl the belief that pyroge
nic clements act primarily upon such a centre, to produce fever; and sec
ondarily upon the tissues, through perversion of the nutritiYc clements of 
the blood, to cause degenerative changes. 

Results of Fever.-.All the infectious diseases arc characterized by more 
or less extensirn changes in the blood and tissues. 'rhe fibriuc factors and 
albuminous clements ure decreased; the white .cells are increased; the 
cor1mscles swollen, crenate<l, or even broken down, ancl their pigment 
thrown into the serum, while parenchymatous clements throughout the 
body suffer varying degrees of cloudy swe11ing, granular or fatty degcu
cmtion. 

Formerly all these changes were supposed to be the direct result o.f the 
11igh temperature, and other causes to have little if any connection with 
their development. Although our know1cdge upon this point is still unsat~ 
isfactory, it is now more generally believed that the hmmic changes are 
the direct result of the action of the poison clement upon the blood, 
while the pareuchymatous degeneration depends upo11 decreased or })er
verted nutrition and the excessive metabolism which causes the increase 
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of heat. Those cases, however, in which extreme degenerative changer 
are associated with low temperature or arc developed with (•xtren1c rapid Hy, 
suggest a more direct action of the poison factors upon the tissues thcm
se] ,•es. 

Such a view does not entirely exclude lhe increase of body temperature 
as a factor in the causation of these degenerative changes. The effecta 
of high temperatures upou the nervous system also appear lo have been 
overcsti mated. It seems de term incd, both by clinical observation and 
physiological experiment, that there is <l point at wl1ich increase or hod;,. 
tempera.tu re causes coUapsc of nenrous force and speedy death; but such 
trmperatures are seldom attained in tho specific diseases, notwithstanding 
the decret1sed resisting power which we must assume tbe nerYC centres po~
sess, in common with other tissues, under the influence of the SJtitemic 
poison. 

Direct irritution of the nervous tissues, by t.hc speci fi c poisou or its pro
ducts in tho blood, is more generally regarded as the imporLant clernenL in 
t.he causation of those scnsorial disturbances so char:1cteristic of the specific 
diseases. 

Febrile temperatures of moderate intensity, not exceeding, say, 105° }'., 
have thns come to occupy a position of secondary importance wit.h most 
clinicians, among the unfavorable sy mptoms oi disease, while many care
ful obseners even regard fernr as purely a consenalive process. 

Treatment-Our treatment of fever, per se, will vary with our views a.s 
to its dangers. 'J1o my mind there is little if any evidence that a tempera
ture of 10G0 or 107° F . causes any St:rious injury to the body, nor do I 1 

recognize any neceBsary relaLion between Lbe other febrile symptoms and 
the tempernture range. Those who follow the teachjugs of Licbermeister, 
ancl beJjcve that all the grasc symptoms of febrile conditions arc referable 
to the high temperature, will employ :rntipyretics early and persistently 
in . most diseases, and cndea,·or to maintain a temperature range below 
103° F. 

A tcmpcmtnre of 105° :u·., however, has come to be quite as generally 
regarded as the indi cation for the use of anlipj' retic measures as was 103° 
l!.,. formerly. The temperature range, however, is not to be tho sole guide 
to the use of antipyretics. lf a temperature oi 105° or 106° F., in a case 
of fever or pneumonia, is rapidly redueed by mild antipyretic measures, 
the patient at the same time being made more comfortable, with decrease 
in the nervous symptoms, I should most certafoly recommend their em
ployment. But when powcrfol measures have but a slight effect upon the 
temperature, their use were better omitted . 

Many authorities still insist, however, upon the employment of extreme 
antipyretic methods in certain diseases, who wonld not extend this treat
ment to febrile processes in general. 'rhey must beliern either that the 
effects of high temperature are not constant, or that the methods of tern· 
pcraturc reduction J1ave some other effect than simply to decrease the body 
temperature. 



G39 

Antipyretics are of two classes: 1st. External applications, which arc 
known to abstract heat from the surface, and thus decrease the actual body 
temperature. C1inical facts suggest tha.t such ::tppl_ications also b_avc a 
reflex action upon the nervous system, not only actrng as a sedative to 
nervous irritation, but also tending to restore nervous control of the thcr
mogenetic processes in the tissues. It is certainly tr~1e that a cold bath 
will often produce !l greater and more prolonged reduction of temperature 
than can be accounted for simply by heat abstraction. rrhis sedative ner
vous effect is a. more valuable guide in their use than the temperature 
range alone. When oxtcrnal abstraction of heat is followed by decrease 
of nervous irritability, as evidenced by decrease of muscular twitcbings, 
cc~Ltion of delirium, clearing ·of ihe mind, or the advent of sleep after 
prolonged w:Lkefulness, one may be assLHcd that the applications arc o[ 
value, whatever has been the effect upon the temperature. When, on the 
contrary, the opposite condition follows, with eYidcnces of nenous shock 
or irritation, no reduction of temperature which they may accomplish can 
justify the continuance of such measures. Unfortunately, only trial can 
show what patients will be benefited and what injured . 

The means employed for abstracting heat arc baths, packs, spongings, 
ice-bags, and the coiJ. Of these, the sponging may be done with ice-water 
in extreme cases; the pack wrung from water at G0° or even 40° F. ; while 
the bath is bel'.lt started ut a temperature of 65°-70° F., which may be 
gradually or rapidly reduced to 50° or 40° F. , according to the effects 
obtained. Cold spongings may be repeated every twenty minutes to lrnlf 
Bn hour until the desired reduction is obtained. Cold packs should be re
newed as soon as they cease to give a sensation of coolness to the patient, and 
this repetition kept up until the same result is gained. When a pa.tieut is 
put in a bath, its duration is determined by its effects. If the skin becomes 
blanched, the face pinched, the pulse disturbed in force or rhythm, and the 
respiralion impeded, he must be removed at once, and reaction cslablishcd 
by the usual means. If, however, the bath is grate[uJ, il the pulse is 
<1uieter and the circulation well maintaiued, the bath is continued until 
the patient's temperature is 101° F. if it fa.J1s rapidly, or 100° F. i[ it 
comes down Ycry slowly. On remo\•al, reaction in the cutaneous circu la
tion should be obtained as before. When successful, such baths may be 
repeated as often as nece~ary to maintain the desired temperature. Tcc
h11gs are solely !or local ab13trnctio11 of heat, and arc now entirely superseded 
by the coil when it can be obtained. W"lii\c intended more particularly for 
local use, the persistent application of a large cold coil will exert a decided 
effect upon the general temperature, anc.1 in many cases will render the 
more difficult applications unnecessary. 

2cl . Internal antipyretics include nil those substances which have been 
found capable o[ reducing body temperature when taken into the system. 
Unfortunately we barn no rules to govern their use except those gaiucd by 
clinical observation. In the light of our present knowledge of fever, it 
accms probable that these remedies may be of two classes: those which act 
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primarily on the thermogeuic centres; and those which neutralize or iri 
sornc manner render incrL pyrogeuic substances in the blood. At present, 
however, we ham no definite knowledge upon this point. Clinically, we 
know thut in dificrcnL conditions different anlipyrctics have uncqunl 
therapeutic values, and t.be above suggestion simply offers an explanation 
in accord with our present ideas regarding fm1er. Anotlrnr decade may 
prove them all wrong. The more important antipyretics are quinine, nnti. 
pyrin, antifcbriu 1 salol, salicylic acid, phenacetin, opium, and other seda
tives. Other remedies ha,,e been employed, I.Jut are aU represented by these 
given. Substances which stimulate the How of bile arc also regarded ns 
nntipyretic in diseases where intestinal absorption is an elemellt in ibe pro
duction of fever. 

There can be no question ns to t he superiority of quinine in all malarial 
fevers, whether the malarial poison be the sole cause or only one factor in 
the etiology. Quinine iti also generally considered preferable in surgical 
fever attended by suppuration, and in septic cond itions, or simple inffam
matory fever. At present antipyrin and antifebrin arc the favorite anli
pyrctics in the specific fevers and conditions where nervous irritation is 
prominent. Personally J prefer autifebriu. Sa1o1 and the salicylates are 
employed rather for their primary antiseptic action upon the intestinal 
contents, aml only secondarily as antipyretics. Phenacetin is not so favor
ably regarded as the others of this class. Opium and sedatives probably 
act as antipyret.ics s imply through their effects upon nervous irritation. 
rrhey arc used more in combination with other more active remedies than 
alone. Finally, it must be repeated that the above statements arc to be 
taken i11 the mosL general manner, and that experience alone can deter
mine which autipyretic is most suitable to any given condition. 
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TYPHOID FEVER. 

This is the most prevalent of all fevers exccpl malarial. So far as we 
know, there is no place where it may not be developed ancl spread. It more 
frequently prevails in the temperate zones than in the torrid or frigid, but 
it is po:-;sible !or it to be developed in all hltitudcs and in all countries. 
'rhis di5easc, which is essentially the same in ail conn tries, is designated by 
different names. American writers describe it nuder the name of typltoid 
fei:er. The E'rencb call it the typhoid a.f!"eclion, or dothinenteria . English 
writers describe the same form o[ disease und er the head of cnleric fever. 
Tbe Germans call it abd01ninal typhus, or gastric fever. I prefer the name 
typhoid lei-er. 

Morbid Anatomy.-As soon as the disease is fully cslabfo;l1Cd a change in 
the blood occurs. It becomes darker in color, coagulating imperfectly, and 
the serum is of an unnat.un.tlly yellow color. 'l 1he question arises :-did 
tbc.:<e changes take place in the blood prior to the occurrence of the fever, 
between the exposure and the period of attack? H i.:: certain that as 
soon as lhe characteristic symptoms of the disease ure present, the diminu
tion in the fibrin of the blood is in exact proportion to the severity of the 
fever, and the number o! white globu les is increased in a sim ilar rntio. 

In connection with these blood changes, a series of changes take place in 
those organs and tissues of the body in which tho process of waste and re
pair are most rapidly going on. They are of the nature of parenchyma
tous degeneration, the essential constituents of the affected organs and 
tissnes being involYed. Similar parenchymatous changes arc met. with to a 
greater or less extent in other acute infectious diseases. 

Splcen.-The organ in which parenchyma.tous degeneration occurs ear
liest and most extensi,•ely is the spleen. We find this organ undergoing 
three distinct changes :-

First. It is increased in size, sometimes enormously. rrhc enlargement 
commences soon after the beginning of the disease, and goes on rapidly 
until the third week, after which it ceases, and within a. few days begins to 
dimini1'h. If rccornry takes place, by the time it is reached, the spleen will 
hare rcturn<'d to its normal size. The splenic en largement is a11parcntly 
due to congestion and to an increase of normal elements. 

Ser(mrl. As soon as the spleen reaches lts maximum size, its consistency 
diminishes, and this softeui11g is someti mes so marked that, if a post-mortem 
be made at the end of the third week, it will present the appearance of a 
dark, jelly-like mass, which is easily broken down. 

Third. The organ becomeR almost black in rolor, owing to the intense 
congestion which attends its enlargement, and to the deposit of a. br?wn 
pi~ment in its substance. 'I1hcse changes in the spleen take place, m a 
greater or less degree, in ninety-eight cases out o! C'\'ery hundred. At the 
1)Qst-mortem of those who hare died of typhoid fcrcr infarctions are somo-
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times found, although there is nothing peculiar about them. In rare in· 
stances, rupture or the spleen occurs without infarctions. 

Liver.-Changcs in the liver are by no means as common as those io the 
spleen. The liver may be found presenting its normal appearance, or it 
may be soft and fiabliy. When soft ;uH1 flabby, a microscopic examination 
shows the liver cells more or less granular and fatty; the nuclei of the cells 
can no longer be seen, and the degeneration may become so extensiYe that 
the ontlincof the hepatic cells is Jost, and nothing but a mass of granules 
remains. Occitsionally there will be found in the 1iver sma.11 grayish nod. 
ulcs situated along the course of the small veins; these bodies consist of 
lymphoid cells. rrhe lining membrane of tl1e gall-bladder sometimes pre
sents evidences of cat:urhal or diphtheritic iutlammation, when there has 
Deen no evidence of its existence dul'ing life; cases arc recorded where it 
has been fonucl ulcerated . 

..h.";idneys.-Degenerativc changes in the kidneys are of not infrequent oc
currence in the course of typhoid fever; they vary in extent with the dura
tion and severity of the fever. When present, they are more marked in 
the cortical than in the mednllary portion of the organ. 1n some cases 
they arc confined to the epithefo1l elements, while in other cases degenera
tion of all the anatomical elements of the organs cau be found. Such ex
tensive changes are less liable to occur in typhoicl than in typhus fever. 
Small gmy nodules, similar to those referred to as occurring in the li\Tcr, arc 
sometimes found. 1f the epithelial degeneration of the cortical substanc!:' 
is extensive, the cells finally break down into a granular detritus, and the 
cut surface assumes a yellow color and is softer than normal Infarctions 
are sometimes met with in the kidneys of those dying of typhoid fever. 

lfeart.-'l'he parenchymatous changes which take place in the heart are 
more marked than those in any other organ except the spleen. In a large 
proportion of cases it becomes soft and flabby, and is of a grayish or brown 
color. Sometimes it is so much changed that its tissue is easily broken 
down by moderate pressure; it loses its normal outline, and when removed 
from t.he bocly the walls of its cavities readily fall together. When its mus
cular tissue is examined microscopically, in many instances it will be found 
that granular changes, affecting the ultimate muscular fibres, have oc
curred; this granular muscular degeneration may be general or local. Oc
casionally the muscular fibres are infi ltrated with brown pigment. If, as 
is sometimes the case, the heal't retains Hs normal outline, is friable, and 
its cut surface glistens, the muscular fibres will be found to have undergone 
a change which closely resembles amyloi<l degeneration ; they will be filled 
with a material which presents the same shining appearance as the amy
loid subshtuce, but on applying the iodine test the amyloicl reaction does 
not take place. It is a form of degeneration which is not confined to the 
muscular ti15suc of the heart, but is found to a greater or less extent in the 
voluntary muscles .throughout the body. Thrombi are sometimes found in 
the heart, and ,·egetations adhering to the val rns and chordre tendinere. 
rrhese may girn rise to infarctions in the different organs. The existence 
of these degenerative changes in the heart may be recognized during the 
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life of the patient, for the heart-sounds become feeble according to the ex
tent of the degeneration, and in some cases the first sound of the heart will 
be absent. 

Lungs.-The lungs undergo changes which have received the name of 
splenization, from Urn close resemblance which the affected portion of Jung 
then bears to the spleen. The affected tissue is of a darker color than nor
mnl, and scattered through its substance will be seen minute red or yellow
ish-white points; these points are scanty blood cxtrnvasations. It is of a 
rcdclish-l>lue, brown, or black color; its consistence is finner than normal, 
it <'repibtcs less freely, has a more homogeneous appea,rancc upon its cut 
surface, and is Jess moi"t thtrn norm;tl lung-tissue; a dark iluid will some
times ooze from its cut surface, but not as freely as in hyperremia, and the 
fluid is more wa.tory in appearance. A microscopical examination of lung
tissue in tl1is condition shows the capillary vessels filled with blood, and the 
alveoli containing a variable number of oclls. It is a condilion closely re
sembling lhilt condition known as static pneumonia, but no infla.nnn:~tory 
process exists; it is simply a stasis in the capillary circulation, accom
panied by a slight increase in the cell elements in the alrnoli. 

So constantly is catarrhal bronchitis present in this fever, lhat Dr. Stokes 
proposed lo call typhoicl fenr broncliial lypltus. In most cases this calarrh 
is not extensiYc, but affects only the larger bronchi ; it may, however, ex
tend to the smaller tubes and give rise to capillary bronchitis and broucho
pncumonia. Pulmonary infarctions are frequently found in lhe Jungs o( 
those who have died of typhoid fever. They are sometimes quite numerous, 
arc usually of small size, ancl rnry in appearance according Lo the stage of 
thC'ir development. When reccut they arc of dark color, and feel like eon
solicfatcd lnng-tissue; htter, the color changes to yellow; they may soften 
and break down. 

Dir.11nx.-1.'hc larynx, as wc11 as the bronchial tubes, is frequently the 
seat of catarrhal inflnmma.lion; less frequently it is the seat of diphlheritic 
inflammation. In connection with these laryngeal inflammations, ulcers 
appe,ar in the larynx; these have reccirnd the name oft: typhoid ulcers of 
the larynx:" sometimes they give rise to quite extensive hemorrhages. 
In connection with, or independent of, these laryngeal ulcers, ulceration of 
the mucons membrane of the mouth and pharynx may occur; at times it 
im·olres the epiglottis in such a manner as to clip off its edges. These 
ulcers may develop on the mncous membrane of the Eustachian tubes. In 
those cases where permanent deafness follows an altack of typhoid fcrcr, 
it will usually be clue to ulceration of the mucous membrane of the Eus
tachian tube. 

Brain and . ..1 • .Yervous i'i'ystem.-As yet we have not been able to determine 
whether there are any structural cha.ages in the brain or nenous system 
so constant that they may be regarded as lesions of typhoid fever, although 
it is reasonable to infer that in a disease where such severe functional dis
turbances o[ the cerebro-spinal system exist there must be constant and 
definite pnrcnchymatom; changes. ffi<lcma of the pia mater and of the 
Lrain substance, with occasionally <1uite extensive adhesions of the durn 
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mater to the crn.ninm, not infrequently exists. Punclate exirnntSation' 
into the bra.in substance arc found in a certain number o! ca~c:;, hut even 
in severe cases they are not al ways present. 

Stomacli.-1'he changes which occur in the stomach arc equally impor
tant with those which occur in the other internal organs, und are degenera
tive in their nature. Softening and dcgcncraiiou of its glandular islruc
turo are sometimes so cxtensi \'C that, if i·ecovcry from the feyer takes placr, 
a very long time must elapse before the organ can perform its normal fuuc
tion. It is the existence ui these degenerative changes that givrs rise to 
the disturbance in digestion which is present in so many cases, not onl) 
during the continuance of the fever, but during convalescence. 

Muscles.-.Mnscular degeneration is o( two \·arieties :-first, a grannla1 
degeneration, which corresponds to ordinary fatty degeneration. Secondly, 
a waxy or vitreous degeneration, which consists in the conversion of lhe 
contractile snbsbtnce of tbe primitive bundles into a homogeneom;;, waxy 
shining mass. Often both Corms of degeneration occm together, one or tho 
oLher predominatiog. In both forms of degeneration the muscular fibre~ 

become thickeraud more brittle than normal. Jn the highest degree or de· 
gcnen1tion the muscular fibres a.re entirely lost, and ll1c n1nscle may present 
a yellowish or whitish appearance, so that hardly any traces of its normal 
color remain. This mnscular degeneration, however, is not peculiar to 
typhoid fever, but is met with in all severe infections diseases. 'l1hc want 
of mnscular power, which is so prominent a symptom during the height 
of the fever, may depend on the disturbances of the nerrnus system, but 
the excessive loss of muscular power which is so ofleu present during con
ya]escenCe is due almost entirely to the muscular changes. 'rhe physical 
strength returns gradually during convalescence as the muscles :.tre rc
gencrntcd, and it may be mouths before it is fully re-established. The 
muscles of the tongue undergo degeneration in the same way as the other 
volnntm·y muscles, which accounts in some degree for the intcr[ercnce 
with the function of that organ, so often a prominent phenomenon of the 
disease. 

The salivary glands enlarge, become firm and tense, nnd assume a more 
or less brown-yellow color. They lrnve the comistence of cartilngc. Late 
in the disease the hardness diminishes, and they assume a red color. These 
cln_inges arc clue to a parenchymatous degeneration, which lws been pre
ceded by a cellular hyperplasia. It accounts lo a certain extent for the 
diminution of the salivarv secretion, which is so marked and constant an 
atLcnclant of the fever. Similar cellular and parcnch,vmatous changes take 
place in the pancreas. Changes similar lo these occur in other febrile 
diseases, so that they cannot be regarded as characteristic of typhoid 
fever. 

lntestines.-The essential and characteristic lesions of typhoid feyer are 
found in the lymph strnctures of lhe intestines. They yary only in degreo 
and not in character with the duration of the fever and lheir proximity to 
the ilco-crecal valve. Although ch:.mg-es closely resrmbling them may be 
present in other diseasrs, there is no other disease in which the}' follow a 
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regulur course of development, with stnges limited by days and weeks. 
'l'hc~c changes ju typhojcl Icn·r correspond very closely in their diffc.rent 
stages with the four weeks of the disease. During the first week they arc 
confined to a catarrbal inflammation o[ the intestinal mucous membrane, 
mo~t marked about the Peycrian patches, with a mcclullary infiltration of 
lhe:<e nnd the solitary glands, which extends in some cases into the adja.
cl'lll tissues. 'rhc infiltrated cells arc mostly ly111phoicl cell~, though large, 
round :111cl pol)·gonal ceHs with multiple nuclei arc also present These lat
trr arc swollen epithelial cel ls from the reticulated Lissuo of tlic mucous 
memlmme and lymph follicles. As a. result of these process;es, there is 
hypcn-cmia an<l sweJliug o( the mucous membrane, and the affectrd glttncls 
become enlarged and elevated from one to two lincs abo,·c the mucous sur
face. 'rhey assume a dark reel or reddish-gray color marked with fine wl1ite 
strintions, and present the so-called 
"~harnn beard" nppearnnre. 'l'hC'ir 
rou~iJ:Steuce varies with the se\'erity uf 
the process. \\ hen moderately swollen, 
U1Cj' are soft aml present a spongy ap
pearance, but in the senrer type::; the 
entire gland bel'ornes bard am] smooth . 
These rhangcs begin and arc most ex
tcnsini in the glands nearest the ileo
ca~cal rnh'e; they arc genernlly well 
marked within forty-eight hours after 
the commencement of the disease, but 
arc not fully developed until the end of 
the fir.-;t week, when all the glands are 
invohed which are likely to undergo 
change. The number of patches in
rolrcd rnries from four to fi\'e near tho 
vahe to twenty or thirty throughout 
the whole intestine. The solitary fol- >'••· w. 
licles do not pnrticip:ite in the infillra· Mucous ~urrac.e or a JKlrtion or the Ileum 
tion and swelling to the same extent as during the flr~t week or Typhoid Fm·er. 

the agminatcd glands. A. • ·:;,:,;,;.;;;;oXq!_i•<<~_;,:;,,:~ ~·:_'.· 
Jn the second week the hyperremia "';,;i;;;,y_(~1i<i;;;"ii.'a,;;.,;;;·;;;i,;iii;;;;;~;,;-,;: 

and catarrh of the mucous membrane 
mbside, leaving the agminaled and solitary glands more elevated ; the 
white lines upon their surface disappear, and they assume a uniformly red 
color. An unusually rapid cellular hyperplasia takes place in the follicles, 
by which they become swollen in all directions. Usually the new cell 
growth extends beyond the limit of the follicles, so that the adjoining 
mucous membr:mc is also infiltrated with cell s. The new cells distend lhe 
glands, and n vertical section of a patch in this stage shows the villi in
cre.1fled in length and width, and fused togethC'r at their bai::cs or through
out their entire lengtl1 by the emhryonic tissue. 'fhc:-:c newly formed 
cells may wander through the muscular coat or penetrate the snb-seroue 
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tissue. Thus hyperplasia of tho adenoid tissue is tho O"sontinl pntho. 
1ogica1 change in the second m:l·k. 
By tho middle or latter part of the 
second week the process pa es into 
its third stage, and necrotic changes 
are established in the newly !ormE!d 
tissue. 

These morbid changes may lt'r
minate in three ways : first, the new 
elements in these ductless glands mur 
become disintegrated and underg~ 
absorption, and in this way they muy 
gradually undergo resolution; second, 
either the tissue between the fo!Jicles 
remains infiltrated and elevated while 
their contents are absorbed, or indi~ 
vidual follicles of the agminatcd 

FiG. 148• glands rupture and discharge their 
M11cou11 enrfacc orrhe .neum d~urlng the@eeoad week contents into the intestine, leaving 

.A. f\;y,r'll JJ11tc/i0:,,~~~~da~:\~;Ued-froml•YP.-"- depressions which gi\'e the glantl a 

11. &it1~:~1/<¥tide1 nmch t11larger1. ~~~ctn:~:~~c:f~~~n~~~~r~ct~11'.J~~~~ :chr~ 
mi nation of the typhoid process is the separation of the dead tissue fiB a 
slough, or by u1ccration and the 
formation of the typhoid ulcer. 
Ulceration which begins at the 
most elevated portion of a patch, 
already stained yellow or yellow
ish green by intestinal fluids or 
clnrkcr by s:mguincous infiltration 
ailva.nces gradually until a small 
:rrcgular ulcer has enlarged to 
one covering the whole gland, or 
the entire gland may slough uni
formly, and at once form the com
plete 

0

ulcer. 
Usually the sloughing and re

moval of the necrotic tissue does 
not take> place nnlil tho third 
week of the disease. As the 
sloughs gradually loosen and fall 
off. there is a loss of substance 

~~~~~~h of e~~:n~uc~~lS ~:m ~~~~::· llucou.~~urrac~or a0~~~ri~o~~~~\!~~~m in the 1hlrd ~c~~ 
removing the entire gland and A. P~r;,·:a~7:1~~f ':!::-u'l::;::d::~~mg 11

" owhung/r.f 

the mucous tissue surrounding it, ~: 1!.f:.,~f;rd::,:;·;~5:,,~~Nratedalthdrapi«a. 
laying hare the muscular coat of b. Pe7f'oratlonoftMillte~tine. 
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the intestine. The necrotic process may extend and invo1 ve the muscular 
tissue, and end in perforation of the peritoneal covering. These ulcers 
may be developed in the jejunum, the ileum, the stomach, and the large 
intestine. In the lower part of the ileum, at the ilco-crocal valve, they a.re 
usually of large size-so large that only small portions of healthy mucous 
membmne are left between them ; in the jejunum, stomach, and large 
intestine they are nsualls round und of small size. rrhe form of the 
ulceration corresponds to that of the necrotic tissue; i( an entire 
Peyerian patch is necrotic, an elliptical ulcer is !onned, with its Jong axis 
corres1>0nding to that of the intestine. In the jejunum and large intes-

Sketch showing Ealargement of the i'lleSPuteric Lymphatic Glnnds io'l'yphoid Fever . 
. I. A. Portio1~ of Small lnte;iti11e 

8. Me11e11tery • 
C. Glall(is enlarged. At D <1 gland is sl1own i11 seetion. 

tine, the ulcers are usua1ly sma1l and round. The edges of the ulcer are 
sharp, tumid, and overl1ang the floor of the ulcer. Sometimes the ulcerkl 
are hemorrhagic. 

In thefou.rtlt week the process of cicatrization is commenced. Gradually 
the swol:eu edges of the ulcers subside, granulation-tissue springs up from 
their buse, connective-tissue membrane is formed, and the edges of the ul
cer become uniled by a cicatrix which is covered with a layer o( epithelium. 
'!'he gland structure is never regenerated. The cicatrix which is formed 
by the healing of these ulcers is slightly depressed, and less rascular than 
the surrounding mncous membrane. During the healing process the cica
trix becomes more or less pigmented, and these pigmented scars may be 
recognized years after cicatrization has taken place. ~L1hey seldom cause any 
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puckering or diminution in the calibre of the intestine. In many <'Rl"CI 

the process does not pursue this regular course i whilr one portion of the 
ulcer is cicatrizing, nlccrntion in another pnrt may be extending; such 
long-con tinned ulceration prolongs convulcscence, nn<l may m•en cause dcnth 
from exhaustion. 

Jlesenleric Glruul.~.-Associated with these intcslinal changer;, annlo
gom~ processes take place iu tbe meseutcric glands. 'J'he:sc me:;enttoric 
changes are also most marked in the glands situated nearest tho ili:o
c::ecnl valve; they arc secondary to the changes in the intestinal gl:mdE, 
and usually in a degree corresponding to the extent of tho intustinal 
lesions. 'fbe glan<ls n.r<: first congested, then there is a production or lym
phoid and large cells similar to those which a.re found in the enlarged 
intestinal follicles; the glands become enlarged, nnd arc the scat of an 
acute cellular hyperplasia. When the enlargement has attained its foll 
size, the hyperremia diminishes, and the ccllu lal' clements begin to disin
tegrate and are absorbed. In a.bout one-half the cases the enlargement 
rca.cbes its maximum size by the middle o( the second or at the commence
ment or the third week The enlarged glands vary in size from that of 
a hazel-nut to a sma11 hen's egg. In the stage of retrogression some o( 
the glands simply shrink and return to their normal condition; in oLbcrs, 
partial softening takes l)lacc and afterward absorpLion, leaving a fibrous 
cicaLrix. If the glands Teach a very large sir.c, absorption is incomplete, 
and dry, yellow, cheesy masses arc left, which after a time become calca
reous and enclosed in a fibrous capsule. In rare instances the glands be
come Ou id, their capsules are destroyed, and the softened masses escape into 
the peritoneal cavity and cause peritonitis. A calcareous condition of 
the mcscnteric glands, 1ike the pigmented cicatrices of the so}jtary and 
agminn.tcd glands, gives evidence of a. previous severe attack of typhoid 
fever. 

Another lesion of typlioid fever occurring during convalescence, is sup
purati,,e inflammation in the subcuLaneous cellular tissue. The inflamma
tion is not of an A.ctive type, but is a:ccompauiecl by some redness and pain. 
Gradually a tumor ts formed at the scat of the inflammation, usually \fh('re 
there has been the greatest amount of pressure, and after a. time fluctuation 
becomes distinct as the swelling increases; sometimes two or more or th(':;e 
swellings coalesce, and finall)' an immense abf'cess may be formed contain
ing a pint or more of pus. Retro-pharyngeal ulcers a.re the result of sup· 
purative inflammation of the conncctirn-tissue. 

Etiology.-The bacillus of Eberth is generally recognized as the specific 
c:rnse of Lyphoi<l (ever. 1 It is present in the dcjecta of patients ill with the 
disease, and has been lound by numerous obscncrs in the lympathic glamls 

of the intestiae, in the mescntericglands, in the spleen, liver, and kidnt}:-· 
Neuhauss has found it in the general circulation as well as in blood taktu 
from the rose-colored spot:i. Yery many clinical facta support the claim 
that the exc iting cause or the disease has been dcterminet.l . Usually tsphoid 

1 For ilsmorphology nndgr0\1thclmracteristics thereadcrisret~·rrt><l lo special trentiseson Bae· 
teriology. 
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fever has been regarded as an endemic disease. 'l'bere seems to be no con
nection between its development and destitution. It may occur as an iso
lated case, or whole households aud neighborhoods may be stricken down 
with the disease. lt is possible for it to prevail as an cpitlemic, but it 
must first ham been endemic. 

The poison is contained in the /meal discharge.~ of the sick. It is sup
posed that when such excrement is in fresh condition the poison is not 
active, and that it must go through a stage of development outside the 
bodv. Yet infection does occur in rare instances in those who remove the 
stoo.ls and wash the linen of typhoid-fever patients. Dc\'clopme11 t may 
take place in Ll 1e exurement itself, but it goes on mol'e rapidly and abun
dantly if the excrement is collected in pri' ies, or in earth that is aln·ady 
saturated with organic matter. Ju this way wo can readily explain how a 
typhoid-fe\'er patient coming into a locality previonsly free lrom the dis
ease can establish there :l focus of iulcction, from which many persons 111ay 
betome disensccl . 

lt is cliflicult to determine the period of incubation, or length of time 
the poison must remain in the body before symptoms of the disease are 
maui(ested. The histories of isolated cases WOHid lead to the conclui:;iim 
that the period varies from fourleen to twenty days. Pettenkofer belie\'CS 
that the poison of typhoid fever is transmitted through the air, and that 
the disease may be contratted by breathing emanations from the soil, cess
pools, etc. In this way he explains the development oC cases in houses 
where the plumbing is defedive. But the experinienLsof Abbott 011 sewer 
gas and air over plltreCyiug matter rentler it likely that infectious diseases 
are not conveyed in this manner. 1t :;;cems more probable that the typ!ioid 
bacilli or their spores (n gain entrance to the body through contamiuated 
ch·inking·water and foorl. 'l'hey have been found in wells in the irnigbbor
hood of privies, and quite recently were detected in oysters whose bed was 
not far from the opening of a sewer. Twelve cases were developed in per
sons who had eaten oysters from this source. It is an established fact that 
water remains contaminated, though far remolo from the point whern iL 
came in contnct with a defective sewer or water-closet. Soil pipes and sew
erage may be delective for a lo11g time a.nd no case of typhoid fever OC'Ctll', 

when Sllcldenly an endemic of typhoid fever breaks out, am! careful investi
gation shows that its development was preceded by the introduction or the 
t·;crement of a single im1ividual sick with the disease. lt is the belief o( 
sJme that milk may convey the typhoid poison, and there is evidence in 
f.l\'or of this opinion; but there is stronger eviile11ce that the wn.ter used to 
dilute tho milk, and not the milk itself, is the medium throngh which the 
poison is transmitted. 

'L1his poison lrns great vitality. Prndden has shown that the bacilli re
tain their vitality in ice for 103 days. '11yphoid fe,·er frequently 
the same locality year ~ftcr year, when the surrounding conditions are 
rornble to its cleYclopment. Those conditions arc more frequently present 
in the autumn than in any other season of the year, and for this reason it 
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has been cnlled mtl.umnal fet·et. llsuuJly it makes its appearance in a Io. 
cality, each year, at about Lbe same time; case after cuse is denloped until 
entire households and neighborhoods become its victims. 

Age must be regarded as a predisposing cause of typhoid fever. It ie 
much more likely to occur in young tha.n in old persons; it occurs most fre-
quently between the ages of fifteen and twenty-five, and is rarely met with 
in persons orer fifty. There a.re also indiYidual idiosyncrasies which seem 
to predispose to this fever. Some contract it upon the slightest exposure 
to the influence of the poison, wl1ile others, frequently brought in conhlct 
with it for a Jong time, escape. Again, an individual may have repealed 
attacks of typhoid fever. 

Symptoms.-! sha11 first consider the prominent symptoms of a tyvical 
case, and discuss in detail these symptoms, without special regard to the 
time of Lb cir occurrmrne. 

Thjs fever is usually insidious in its approach, and comes on with acer· 
tain degree of uneasiness throughout the system; the patient feels uncom~ 
fortablc, has no pain, but feels that he is about to be sick. He complains 
of a grumbling headache, more or less aching oi the limbs, "a tired fcelinJ! 
all over," chilly sensations, alternating with flashes of heat and loss of 
appetite ;-not infrequently nausea and vomiting are present. The pre· 
monitory symptoms gradually increasing in severity, by the fifth or sixth 
day the patient is compellecl to take to his bed. At this early period thers 
may be a slight diarrhcea. In very mild cases the disease comes on so in· 
sidionsly, and with symptoms so mild, that the patient is often able to 
pursue his ordinary avocations, complaining only of an undefined indispo· 
siLion. In very many severe cases it is impossible for tl1e patient to accu. 
ratcly fix upon the time when the fever commenced; and in no case will 
an early lJosit.ive diagnosis be possible. 'ryphoidfever may be suspected, 
but that is as far as one can safely go. 

In all cases variation in tempe1·atu,,re is 011e of the most important early 
symptoms. Such variations in temperature in a typical case may be divided 
in lo four JJCriods, of one week each, which correspond to the four weeks of 
the disease. In the first week there is a gradual and steady rise in lcm· 
perature, with regular morning and evening variations, each evening tem· 
perature being about 2° F. higher than that of the morning. and 1° ~,. 
higher than the previous night, so that at the end of the first week it 
is at its maximum,-104° or 105° F. This is one of the most character
istic features of the disease. '11his gradual rise of, and illese variations iu, 
temperature tlre not present in every case, but when they are present 
they wilJ greatly assist in makjng an early diagnosis. It has been saicl that 
typhoid !ever is the only disease, except douhle quotidian intermittent 
fever, that gives two full tllermometrical curves within twenty· four hours; 
that is, two remissions and two exacerbations. Ii this is true, it helps to 
explain certain high temperatures in the morning, and affords valuable 
assistance in making a diagnosis. 

During the second week the variations in temperature are slight, retain• 
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ingJ however, the same maximum as was reached at the end of the first 
week. The variations during the third week are rcmittent in character. 
During the fourth week they become intermittent, and the range of tem
perature in the exacerbations is lower. Tbe variations in pulse correspond 
to those in temperature. During the first week the pulse gradually be
comes more and more frequent, a11cl remains at the height reached at the 
encl of the first week; throughout the second and third weeks there are 
distinct morning and Hening. remissions; during the fourth week it falls 
to its normal standard . Diarrhcea generally comes on during the first 
week or is continued from the prodromal stage. In some cases it may have 
ceased bv the second week. 

On th~ seventh day, or between it nncl the twelfth day, the characteristic 
ernption appears. A.bout this time the headache n.bates and more or less 
somno1ence and delirium come on. The delirium at first is slight, and is 
only observed during the night. Day by day the patient loses flesh and 
strength, and becomes more and more unconscious, and all tbe phenomena 
of the typhoid state are cleYcloped, viz. : a dry brown tongue, feeble pulse, 
low muttering delirium, stupor, tremors, subsultus, involuntary evacua
tions, and the other phenomena of great prostration. If the disease is to 
terminate favorably, the amendment is usually gradual. The first sign of 
impro'V"emeut is a decided remission of the fernr. 

Such, in brief, are the phenomena which attend the ushering-in and de
velopment of an ordinary case of typhoid fever; they are, however, sub
ject to numerous modifications. Some cases are mild throughout their 
entire course; some nre severe at first and mild afterward; some are mild 
at first and seTere afterward; while others are severe tbrongbout their en
tire course. 

The Physiognoniy.-A.s a rule, the countenance has nothing peculiar in 
its appearance; but if the disease is of a severe type, by the second week 
the countenance assn mes a characteristic appearance-there is a pa1c, olive, 
leaden look, the eye becomes dull and the coujunctirn congested, and usu
nlly there is a small, rose-colored spot in the centre o[ each cheek. The 
face does not assume the dark mahogany color seen i11 typhus, but in the 
ndvanced stage of the fever it has more of the hectic flush of phthisis. 

Tongue.-From the very outset, the tongue is covered with a light, white 
coat, but there is nothing special in its appearance before the end of the 
firi;t week; then it may become red upon its sides and tip, and show a 
slight disposition to dryness in its centre. As the disease passes into itr:i 
second and third weeks, the tongue becomes more heavily coated, tho 
coating becomes brown and dry, and sordcs collect upon the teeth and 
sides of the mouth in sufficient quantities to form crusts. ':l1hcse crusts 
may become thicker arnl more abundant as the disease progresses. At any 
period in the course of the disease the tongue may suddenly clear off, a11d 
present a. shiny red, "beef-colored,. appearance. The tongue and lips may 
become dry, cracked and fissured. As the sordes are removed from the 
lips, they will often bleed; and in certain ca::;es, more especially in the 
sererer forms of the disease, the entire mouth a.ncl tongue may be covered 
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with chrk-colored incrustations. Snob incrustations are seen enrh in con
nection with those cases where there are cxtensfre blood chonglis; wlwn 
present they are of grave significance. One of the first hHlicaLions of con
valescence is a moist condition of the tongue about its edges; grndually 
its entire surface becomes moist, and by the time cOl'walesceuce is fully 
established it is restored to its natural condition . 

Gastric symptoms are always more or less prominent; loss of ttppetitc is 
one of the earliest symptoms, and Jlausea and YOmiting arc quite common 
dnrin[T the first weC'k of lhc fcrcr. The vomited matters usually consi«l of 
a grce~1ish Auid. When rnmiting comes on lnte in the feyer, it is eith('r 
due to sub-acute gastric catarrh, or is symptomatic of local or general peri
tonitis. In a large proportion of cases thirst is excessi\·e. 'rhc lips arc 
parched, and in sernre cases crack and bleed. Iu some cases hemorrhage 
from tho gnms oecnrs. 

Diarrhma.-Althongh not invariabl.v present, diarrhoott is so frequent an 
attendant o[ this fever that it is considered ouc of its characteristic symp
toms. It varies with the severity o[ the attack, the date of its comrnencc
rncnl, and ils duration . 'J'he characteristic typhoid discharges arc or a 
yellowish-green color, described as :c pea-soup discharges.'' Somctiml's 
they are of a dark color, resembling cofice-grounds; their react on is alka
line. In some cases diarrhooa is present at the very outset of the discas(', 
and continues throughout the entire course. In others, iL docs not appear 
until the third week. rrhe second week is the ordinary time !or its ap· 
pea.ranee. Wben the diarrhcea appears late in lhc course of the disea.<;;(', 
tbc discharges arc more Copious than when it appears early. A mild 
diarrhma lhroughont the entire conrsc of the feYer is a fayorablc rather than 
an unfarnra.ble symptom. In mild cases diarrhcea is sometimes abse?1t. 

Tntestinal Hemor1'hage.-rr.his occurs in about one in twenty cases, and 
varies in quantity from a. mere trace of blood in the stools to a profuse dis
charge of from sixteen to eightecu ounces. The slight hemorrhages which 
occur early in the disease simply iudicale a hemorrhagic tendency, the same 
as the epistaxis, which is very frequently among the early symptoms. In 
both instances the bleeding comes from the capillaries of the mucous mem
brane. The more profuse hemorrhages are due to the opC'ningo! an artery 
in some intestinal ulcer. Ilemorrhages due to this cause may be sudden 
and profuse, and may destroy the life of the patient. The usual time for 
the occurrence of these profuse intestinal hemorrhages is the latter part of 
the second and during the third week. These hemorrhages ara usually 
accompanied by a sudden fall in temperature, perhaps two or three degrees: 
if then in a patient severely ill o[ typhoid fever a sudclcn fall in tempera· 
ture occurs during the second or third week, accompanied by extreme 
proSlra.tion, it is very conclusive evidence that intestinal hemorrhage has 
occurred, although externally the hemorrhage may not haxe made its 
appearance. rrhe blood is usuallj' fluid, rarely clotted; generally it is of a 
bright red color, owing to the alkaline condition of the intestinal coutents. 
Copious intestinal hemorrhages arc more frequent in severe cases that ha,·e 
been attended by profuse diarrbooa. Patients may die of intestinal bem· 
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orrhagc l.wf<irn uuy b1ood has been voided externally. li the vaticnt, sur
vive a proCnse intestinal 11emorrhage, there is great clanger of his clj•ing 
from peritonitis. Ile may die unexpectedly by syncope ::t number oI hours 
ailer a profuse intestinal hC'morrhagc . 

.. .Jbd01ninal pain nnd tenderness are not usually present at the very outset 
of typhoid fever, bnl generally, ancl almost without cxceplion in the 
severer cases, by the sixth clay of the clisca>:.o some pain and tenderness will 
be present in the right iliac fossa. The pain and tenderness usually in
crease as the disease progresses, and in the advanced stages it is sometimes 
so marked that sligh t pressure O\·er this region is unbearable. While ex
amining this region in order to determine the presence or absence of pain 
and teuderncss, the pressure should be made with U1c pa.Im of the lrnntl ; 
the expression of th e connteMncc wilt indicate the presence of ten
derness, long before an audible compl::tint is made bj• tlie paLient. It is 
important to bear in mind the possible occurrence of a more severe ab
dominal pain arising from intestinal perforation. The following are the 
characteristic symptoms of this lesion: if in the course o[ a slight or 
scrcre form of this fe,·er, or even when Lhe disease has Uecn la.tent and t he 
diagnosis of typhoitl fernr has not Ucen clear, the patient should be suddenly 
seized with diarrhcea, pain in the aUdomen, aggn:wated by pressure, per
haps at first localized in the right iliac fossa, but soon extending over Uic· 
entire al.iclominal cavity, attended by rapid tymp:rnitic distention of the 
abdomen, and symptoms of great prostration, a rapid, foeble pulse, a sunken, 
anxious expression of countenance, nanse1t and rn miling, quickly folJowcd 
by col<lncss and blueness of the extremities, and the other signs of sudden 
collapse, it is almost certain that i)erfora.tion of tho intestine has occurred. 
r base lrnown this accident to occur when couralcscence was apparently 
progressing satisfactorily. 

1'ympanites is another very common symptom of typhoid fever. 
Usually it is not present during the first week, but by the end of Lhe first 
or the commencement of the second week a fulness of the abdomen will 
be noticed. As the fever advances, the distention often becomes extreme; 
this is due to a collection of gas in the large intestine, developed 
through some clrn.ngc in the mucous membrane, the exact naluro of 
which we do not fully understand. When 011cc it is c.levelv_pcd it remains 
until convalescence is fully established, and is always an importunt diag
noi:;tic sign of this fever. 

Tn connection with the development of the tympanites, when firm press
ure is made ornr the right iliac fossa, a gurgling sound is produced; but 
gurgling in the right iliac fossa cannot Uy any means be regarded as a 
positfre symptom of typhoid fever, as it may occur in a.ny disease where 
there is distention of the abdomen due to accumulation of gas in the intes
liaes. In typhoid fever, so long as the abdomen remains tympanitic, no 
matter what the temperature and pulsrJ of the patient may be, he is in 
more or less danger, for it shows that there are intcstinaJ changes still in 
progress, and th~ reparativc processes are not complete; this jg more esiJe~ 
cia lly the case when tbe tympanites has continued from the active period 
of the disease into lbe period of conrnlescenco. 
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Urine.-Extcuclecl and very careful analyses of the urine of typhoid fever 
patients have been frequently made, without giving any very practical re
sults. ~hrlich claims that the diazo-benzol-sulpbouic acid reaction is char
acteristic of the urine in tsphoid fever, measles, and acute tuberculotiis. 
Penzoldt, Petri, and vou Jaksch contend, on the other hand, that the 
reaction has no clinical importance. 'fo apply the test, take 50 c.c. of hydro. 
chloric acid, add water to 1,000 c.c., and saturate with su]j)hanilic acid. 
Add 5 c.c. of a half-per-cent. solut ion of sodium nitrite to 200 of the 
above, and mix with an equal volume of urine. If a deep red color re
sults the so-called reaction is obtained. Normal uri'ne gh•es a yellow 
color. During the height of the fever the urine is diminished in quantit)', 
its color is dark nnd its specific gravity high, but when convalescence is estab
lished, it becomes pt\le, and its spec ific gravity is 1owered. Febrile albumin· 
ul'ia is present in a Jarge proportion of cases. So long as the kidneys arc 
able to eliminate the excess of urea, no harm results; but if the quantity 
exceeds their power of elimination, or if their function is much interfered 
witb, ur:.emic symptoms will be developed, such as delirium, stupor, and 
coma. Iu certain cases the kidney changes are extensive, and the disease 
is ushered in, or masked, by symptoms of nephritis. Again, albumiouria 
may ap1Jear during convalescence. 

1Yervous Plienomena.-The symptoms referable to the nervous system 
are not so prominent in typhoid as in typhus fever; yet there are many 
cases in which these symptoms form ::tn important part of the history. One 
of the most constant is headache. In the majority of cases it is one of the 
ushering· in symptoms of the disease. It is present in mild as wen as in 
severe cases. Sometimes it is confined to the forehead and temples; more 
often it extends over the whole licad. It is not violent, but a dull, heavy pain. 
It usua!Jy increases in severity until the middle period of the disease, cer
tainly until the close of the first week; and generally associated with it 
there is intolerance of light and conjunctival injection, pain in the back 
and limbs, and a general aching of the whole body. 

Somnolence is present to a greater or less degree in all cases. In mild 
cases it docs not appear until late, and usually is not long continued. Jn 
the severer cases it appears earl.v and continues until comalescence begins; 
in fatal cases it passes into a state of coma. It is often interrupted by de
lirium. In children this symptom is especially prominent, and is Yery val
uable as a means of diagnosis. 

JJelirimn is more frequently present than absent in typhoid fever. The 
character of t he delirium varies. The usual form is known as the "low
muttering" delirium, and is rather characteristic of this type of fever, al
though in very many cases the defo·ium is violent in character, and may 
become maniacal to such an extent as to require physical restraint. Not 
infrequen tly typhoid fever patients attempt to jump out of a window, or 
injure themsekes or their attendants in their endeavors to escape from fan
cied dangers. rt is very common for the minds of this class of patients to 
be-occupied with those things which engaged their attention just prior to 
their illness. 'rhe delirium rarely comes 011 until the second week of the 
fever, and it commences and is most active at night. After it has once ap-
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peared, it usually continues until convalescence is established, and general l_y 
disappears during a sound sleep which attends the early stngc of convales
cence. The maniacal form o[ ilclirium in typhoid fever is usna1ly most 
marked at night. During the low-muttering delirium, if the patient is 
asked questions he will generally answer correctly . 

. Muscular Prostration and Paralysis.-In all severe cases of typhoid fe
Ter, muscular prostration is noticeable in the early stages, and increases 
with the progress of the fever. It is generally most marked during the 
third week. Where there is marked muscular paralysis, the urine and fre
ces are passed involuntarily, there is inability to protrude the tongue, and 
more or less difficulty in deglutition: or inability to articulate distinctly. 
Retention of the urine may also occur from vesical paralysis. 

Muscular Tremors.-Trcmors of tbe hands, tongne, or lips are most 
often met with in young subjects and those who arc addicted to tl10 use of 
spirits. SeYere tremors unaccompanied by much mental disturbance often 
attend extensive intestinal changes. Spasmodic movements, such as snb
snltus, hiccough, etc., and rigid contraction of the muscles of the neck or 
extremities are sometimes present in severe cases. General convulsions are 
of rare occurrence, except in very young children, and when they occur 
have no special significance. 

Special Senses.-The symptoms referable to the special senses require lit· 
tle more than enumeration . As regards the sense of sight, there is nothing 
worthy of note, except that the eye assumes a dull expression and that, the 
pnpi l is di lated; some patients complain of haziness of vision, which is in
creased when they assume a sitting posture. The sense of !waring is alwa_ys 
more or less impaircfl. This is most marked about the middle period of 
the fever; then it is impossible for the patient to hear ordinary con versa. 
tion. Ringing and buzzing sounds in the cars arc often complained of in 
the early stage of the fcrnr. ·when the Joss of hearing is confined to one 
ear, it is generally caused by ulcer.ation of the mucous lining of the Eusta. 
chian tube, or by suppuration of the middle car. The sense of taste usually 
is altered or perverted; articles of food are tasteless, or ham an unnatural 
fln,Tor. When the tongue and mouth ::ire covered with a llcavy coating of 
aordes, the patient is unable to distinguish between bitter and sweet, and 
swallows the most disgusting doses without complaint. 

lfyperrostltesia is another disturbance of a special sense. The surface of 
the body of a typhoid fever patient may become so sensitive that he will cry 
out with pain from the slightest touch. 'rhis hyperresthesia may be present 
during the first week, or may not Uc present until convalescence is estab
lished. It is most marked over the abdomen and lower extremities, and 
usually occurs in females of an hysterical ten<lcncy. It is of importance to 
discriminate between cutaneous tenderness in the abdominal region, and 
the tenderness of peritoneal inflammation . 

Epistaxis.-Wben this occurs during the first week, in most cases it is 
of little importance except as a diagnostic sign of this type of !ever; when 
ii occurs during the third week it becomes important as an element of 
prognosis, as it may be sufficiently profu•c to d~stroy the life of the patienl. 
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Occurring late i11 the disease, unless it can be promplly arrchicd, it always 
jeopardizes tho life of the patient. 

Emaciation is perha11s more marked and rapid !n this than in any olbcr 
form of fC\'Cl'. It commences carl.Y and is progressive. By the time a 
patient bas reached the fourth week of a typhoid fcrer o( CYen moderate 
SC\'Crity he is usually in a condition of extreme emaciation. In this par· 
ticnlar he markedly differs from a patient ill with typhus fever. Ior in Urn 
latter case emaciation to any great extent does not occu r. 

Temperature.-In making thermomctrical obserrations in this as well as 
ia u11 other forms of fernr, the thermometer may be placed in the axilla, 
Lhc month, or the rectum. I shall re!er to axillary temperature whene,•cr 
l speak of temperatnre without qualification. Usually in a typical case 
the temperature begins to rise about noon on the first cfay of the develop· 
ment of the fever, and continues so to Clo until between six and eight 
o'clock in the evening, when it reaches its maximum for that day; tlwn 
there is no change until midnight, when it begins to cleclinc, and by six 
or 1::ight o'clock in the morning it has reached its minimum, which is a de
gree higher than on lhe morning of the preceding day. After six or c-igbt 
o'clock in the morning the temperature docs not niry much until noon; 
then il again begins to rise, anc.l Uy six o'clock in the C\'ening it has reached 
its maximum for that day, which i:s ouc ticgrcc higher than on the even
ing of the preceding clay. Again, at midnight it begins lo fall, and by 
morning it bas fallen a degree, which leaves the minimum, and the aver
age for the day <t degree higher than on the preceding clay. Thus it rises 
a degree each day, with regular morning and evening rnriations, until the 
eighth day of the fever, when, in most cases, it has reached its maximum 
for the whole course of the disease. 

Temperature Record i11 a Typical Case of 111ild Typhoid 
Fe1•er. ReCO\"Cry. 

During the seconcl week the temperature remains at about t he same maxi· 
mum degree which it has reached at the end of the first week. There arc 
morning and evening variations of a degree or more, but the maximum of 
tbe cnniug exacerbation remains the same. 
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During the third week the remission becomes more and more marked, 
while during tho exacerbation the tcmpemture retains nearly the same 
stanclarcl as during the second week. By the encl of the third week the 
morning temperature during the remission will be two or three degrees be~ 
low the maximum of tl1e second week. 

By the time the fourth week is reached, or at least by the middle of that 
week, the temperature becomes intermittent, and with each exacerbat ion it 
falls lower and lower, u11til by the end of the week the normal standard of 
temperature has been reached, or it may fall a little below the normal 
standard. These are ilie typical thermomctricaJ variations of typh oid 
fever, yet they are not always present, and there arc many things which 
will materially modify them. The feyer docs not always follow this typi
cal course. Marked deviations from the record may he produced by com 
plications which would never hare been discovered but for the irregu lar 
lhermometrical variations. By treatment, the Lempcraturc can, for a time, be 
very much lowered; but if the treatment be discontin ued, it will rise again. 
In some cases it is not possible Lo <lctect the cause of Llie m:egularity. 

Pulse.-rrhe pulse is also subject to variations, which correspond very 
nearly with the variations in temperature, and occur not only on different 
(fajs, but at different hom·s 011 the same day. During the first week the 
pulse becomes more and more frequent; in the second and thi rd week'l it 
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reruains at its height, and during the fourth week sinks to jts normal aver- . 
age. ':I.1h roughout the whole course of the disease it is less frequent in the 
morning than ia the evening. If, at the commencement of the fever, the 
pulse is 98, by the end of the first week it will have reached 100, or llO 
per miaute, and there it remains during the second week; after that time 
it may become as frequent as 120, or 140. During the first and second 
weeks the rate of the pulse antl the tempcrnture range correspond, but 
after this ikme the parallelism ceases as the failure of heart-power begins 
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to manifest it.self. This failure of heart-power is indicated by an increase 

in the frequency and feebleness of the pulse, which at this time may reach 

140 per minute and yet tho temperature show no alarming variation. 

Under these circumstances, the pulse may become irregular and inlermit

ting. Should these irregularities and intermissions occur during the third 

week, in most cases they are followed by death. With an irrcga1ar and 

intermitting pulse, tho first sound of the heart will usually be inaudible 

over the precordial space, and this indicates that prompt and judicious 

means must be employed to restore the heart's normal action and to avert 

a fatal issue. 
The severity of the disease during the first and second weeks of its devel

opment is, to a great extent, indicated by the frequency of the pulse and 

the height of the temperature. Although delirium and exteusive tym· 

panite.:5 arc important symptoms they do not determine the result; but if a 

oatient during the first, or at the commencement of the second week of the 

disease, has a pulse of 120 per minute, anrl a temperature of one hundred 

and six, it is \'cry doubtful whether convalescence c:tn ever IJe established 

rrhe pulse ruay increase in frequency from feeble heart-power alone while the 

temperature is steadily falling. On the other hand, the pulse sometimes 

falls almost to a normal standard, while the temperature remains high. 

Eruption.-Somc ha,·e claimed that this should be considered as a. lesion 

of the disease, but l prefer to class it among the symptoms. It makes its 

appearance between the sixth nnd twelfth days, dating from the commenee. 

ment of the [ever, and it is not attended by any unusual sensation. It 

remains visible from. eight to fourteen days, leaving no stain or mark 

on lhe surfa<'e after its disappearance. It consists of isolated, lenticu

lar spots scattered more or less abundantly over Urn surface o[ any part 

of the body, but usually most abundant upon the chest and abdomen. 

There may be only a few spots visible at a time, or they m:iy be so pro

fuse as to CO\'Cr the body like a rash. Two or three well-defined spots 

of the eruption nrc sufficient to establish the existence of the fe¥er. 

Each spot varies in diameter from a point to a. line and a. hulf, rarely 

reaching two lines. It is slightly elevated above the surface of the sur

rounding cuticle, is of a bright rose color, disappears upon slight pressure, 

a.nd returns as soon as the pressure is removed. Each spot remains Yisible 

for three days, and then disappears. Sometimes, as one crO}l of the eruir 

tiun disappears another is developed, and this may go on for eight, twehe 

or fourteen days. rrhere are many cases in which only one crop appears. 

As soon as one spot makes its appearance, it is well to mark it with tinc

ture of iodine or nitrate of silver, so that observations will be always made 

upon the one point. If it is a spot oI typhoid eruption, and one crop of 

eruption is to follow another, it will disappear within three days from the 

time at which it was first seen, and other spots will take its place. It is 

this feature which distinguishes the typhoid eruption from that of all other 

fevers. 
The question may be asked :-is this eruption essential to the diagnosis of 

typhoid fever? Many observers mention that the eruption is not coastant, 



and consequently not necessary for its diagnosis; while otbers, equally 
competent, maintain that, unless the eruption be present at some period 
during the progress of the disease, the diaguosis of typhoid fever cannot be 
made with certainty. Jenner states tha.t he found t,he eruption present in 
one hundred and forty-eight out of one hundred and fifty-two cases. I 
would not say that it is possible for typboi<l fever to occur without the 
eruption; neither would I affirm that scarlet fever ever exists without the 
characteristic rash of the disease; but as regards these respective fevers, if 
no eruption was present, I would make the diagnosis with equal hesitancy 
in the one case as in the other. 'rhe eruption is usually most marked in 
cases of typhoid fever which occur between the ages of ten and thirty. Be
fore ten and afler thirty years it is usually not ns well marked, and may be 
readilv overlooked unless careful sr1Lrch is marle. 

Th; typhoid poison, in its operation on the huma.n body, does not always 
effect the series of changes and symptoms just described. On the contrary, 
there are cases which run so mild a. course that they can scarcely be digni
fied by the name of fever, and, besides, there are imperfectly developed 
cases which show a great cliversity in their course, but they all can be in· 
eluded under two heads. 

First.-Mild typltoidfever, in which the symptoms are all mild. 
Second.-A bortive typhoid fever, in which the duration of the disease is 

markedly shortened. 
In the mild type, the fever runs its regular course, but is of low grade. 

The temperature rises regularly until its maxim nm is reached, which rarely 
exceeds 103° b,., then it remains stationary for a time, generally about a 
week; the clccliuo follows in the same manner as in a typical case. This 
is the regular course of these cases if left to themselves, and, as a rule, 
they should be left to themselves. Some of these cases are so mild that the 
patients are not confined to the bed, or eren to their rooms, and perhaps 
throughout the entire course of the disease arc able lo transact a certain 
amount of business. Such cases have boen called a w:.tlking cases" of ty
phoid fever. The ernption a1Jpears in these cases early, is of short dnra.
tion and only a few spots appear; usually there is only one crop. Diar
rham is also present in most cases of this class, but it is of a mild type a.nd 
the discharges from the bowels apparently give relief to the patient. In 
some cases the diarrhcea alternates with constipation, or constipation may 
be present throughout the entire course of the disease, and the cases go on 
exbibihng a varying amount of fever for from twenty lo thirty days, until 
gradual convalescence is established. This class of cases, if properly man
aged, ra.rely prQYe fatal; but if improperly managed, there is great danger. 
If a patient walks about while he is sulfering from one of these so-called 
mild attacks of typhoid fever, he does it at great risk to life; there should 
be no "walking cases" of typhoid fever. A patient sick with typhoid 
fever, however mild the type, should take to his bed and remain there 
nntil convalescence is fully established, as it is impossible to say just how 
extensive the changes may be that have occurred in the intestinal lract, 
and in the mildest type of the diseaee they may be of such a nature that 
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very little physical exertion will cause inlcstinal perfomtion wh ich will be 
followed by a fatal peritonitis. 

The abortive form of t.~plioid fever is ushcrc<l in with all the symptoms 
of a typical case-headache, lassitude, pain in the limbs, nausea, ctc.,
and the temperature dnring the first week follows tho regular variations of 
the fever. At the onset the disease has every appearance of a. severe form 
of typhoid fever; the temperature may rise as high as 105° F. or 106° F. 
by the end of the first week ; delirium is often acti"c, and dinrrhn•n jg 

present. By the end of the second week, certainlj• by its close, if recm·cry 
occurs, the fever is c1t short, a,nd abruptly disappears; the tempernture 
falls to the normal sb.1ida.rd, and the patient passes on to a stale of rapid 
and complete couvalesr'ence. The emption, diarrhcea, and all the urgent 
symptoms of the disM!'ie may l>e present, :md yet before the end of tlio 
second week the patient may be fully convalescent. 'I1hat it is the typhoid 
poison which thus nets upon the system, and gives 1:ise to the chamcteristic 
symptoms of typhoid fever in these abortiYC cases, 1s cridcnced by the fact 
that at the post-mortem examinations the characteristic typhoid iulcstinal 
lesions are found, and these~ taken in connection with the prcseuce during 

1 

life of the typhoid eruption, establish the diagnosis beyond question. 
'l'bere can be no doubt but that an individual may be affected, overwhelmed 
as it were, by typhoid poison, and yet not develop wcll-rnn.rkcd typhoid fever. 
So, if only a moderate amount of typhoid poison is introduced into the sys
tem, a mild or an abortiYC type of fever will be dcrnloped. The naturnl 
power of the individual to resist the action oI such poisons must always be re
garded, and should be taken into consideration in the treatment of a case. 

Differential Diagnosis.-ln a typical case, :tfter the fever is fully developed, 
the diagnosis is not difficult. 'rhc prcscnc~ o( febrile excitement, marked 
by evening exacerbations and morning remissions, headache, diarrhrea, ab· 
dominal tcudcrucss, antl other abdominal symptoms, nnd the presence of 
the characteristic rose-colored spots are sufficient for a diagnosis. In the 
mild type of Lhe dise:ise, or when the symptoms arc developed irregularly, 
or during the first week of a typical case, the diagnosis is often difficult, 
and sometimes impossible. 

The principal diseases which are liable to 
fever are typhus and relapsing fevers, (so-called typho· 
malarial) fever, acute lubercitlosis, pyamiia, septicwmia, pneumonia, gwJtro
enteritis, trichinosis, and diffuse parencltymatous ltepatitis. The differen
tial diagnosis between typhoid fever :md d~ff·w;e hepatitis has already been 
given. The points of differential diagnosis belwecn t)·phoiU aud typhus, 
relapsing a.nd continued malarial (so-callccl typho-malarial) fevers, will be 
considered in connection wilh the historv of these fevers. 

Acute Tuberculosis.-This disease is aitended by many of the symptoms 
which are present in, and supposed to be characteristic of, typh.oid fever. 
The fever of acute tuberculosis is of it rcmittent type, attended by e\'ening 
exacerbations and morning remissions, delirium, a. dry, brown tongue, a 
tendency to stupor, great prostration, rapid emaciation, and sometimes by 
a diarrhooa, with abdominal tenderness and tympanitis. All of these are 
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among the prominent symptoms of typhoid fever. More than once have 
patrnnts in BelJevue Ilospital, with the diagnosis of typhoid fernr, pre
sented at the post-mortem examination the characteristic lesions of acute 
tuberculosis. If, therefore, patients with acute tuberculosis may go through 
a large general hospital, under the observation of diagnosticians,-who cer
tainly are not men of inferior a.bility,-a.nd be supposed to have typhoid 
fCVCI', there CYidently jg great danger O( a. mistake in diagnosis. ~fhe higlier 
range of temperature in acute tuberculosis than in typhoid fever is one of 
the distinguishing characteristics of tho disease. UsuaHy, enrly in the 
progress of the iliscase, it reaches 10G0 or 107° F., while in typhoid fever 
the temperature rarely reaches 10G° F. or if it tloes, in most cases it is not 
before the encl of the second week and after the typical rise. 'rhere is no 
C'ruption, neither is there enlargement of the spleen in ncute iubcrculrnsis, 
while both arc ,·cry constant attendants of typhoid ferer; yet their absence 
is not positive proo[ that typhoid fever does not exist. Quinine will reduce 
tho temperature of typhoid foyer from three Lo four degrees, wh ile it has 
but little inltucncc over that o( tuberculosis. Pulmonary consolidatiou is 
at the apex in tuberculosis, at the base in typhoid fever. According to 
Houchut, the ophlh:tlmoscope rcrnals the presence of tubercular granula
tions in the choroid iu all cases of acute tuberculosis. In all doubtful 
cases the family history of the patient, his immediate surroundings, wl;ether 
typhoid fernr is prevailing at the time, and whether the patient has been 
exposed to tn1hoid 11oison, become important points in diagnosis; <liter 
the first week of the disease, the presence of the rose-colored spots is neccs
Mry for a. diagnosis ol typhoid fever. 

Pymmia and Septic<emia.-In most cases these diseases will be readily 
recognized, as the surface o[ the body has a jaundiced hue, there are no 
lenticular spots, and the febrile symptoms are irregular in their dm'elop
mcnt. There are exacerbations and remissions, but their appearance and 
disappearance are not marked by any regularity, and usually there is more 
than one exacerbation and remission in the twenty-four hours. Not only 
are the variations in tempemture irregular, but the temperature reaches a 
high degree mnch sooner, and ranges higher throughout it.s enti re course 
in pyremia. and scpticremia than in typhoid fever. In pyremia and sep· 
ticromia there are early in the disease recurring chills followed by profuse 
swcatings, great prostration, rapid emaciation, delirium, subsultus, tym
panites and diarrhcea, while in ty}Jhoid fever these do not come on until 
late in the disease. Moreover, the history which precedes and attends the 
development of pyremia and septicremia differs widely from that of typhoid 
fc:vcr. In pyrernia, thrombi, infarctions and multiple abscesses establish 
the diagnosis. 

There is n condition of septic poisoaing occasionally met with resulting 
~rom the introduction into the system of sept.ic poison through the drink
ing water, which so closely resembles that which is the result or typhoid 
poiwning that it is almost impossible to make a differential diagnosi~. In 
th<'se cases the absence of tho rose-colored spots is almost the only distin
guishing fcn.ture. 
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Pneumonia.-Pneumonia, with typhoid symptoms, is sometimes mis
taken for typhoid fever. The pneumonia which complicates lyphoid fever 
does not come on until late in tho fever, nnd is preceded by the regular 
history of typhoid fever. On the other hand, when the t.yphoid s.rmptoms 
are present from the beginning, or come on at the end of the second 
stage of the pneumonia, the physical signs of the pneumonia will attend 
or precede the typl10id symptoms. Thero will be congb and the cliaracter
istic pneumonic expectoration ; there will be no eruption, nnd no typical 
variation in temperature. If n patient who is over sixty years of nge with 
t.his type of pneumonia is not seen until the second or third week or its 
progress, although evidences of lung consolidat ion may be pre~ent, it will 
frequently be Yery difficu l t to decide whether the pneumonia is or is not 
complicating a typhoid fever. '11be diagnosis must be based upon the his
tory of the case. 

Gastro-Enteritis.-Tn lbe adult this disease is quite readily disti nguished 
from typhoid fever, as the diarrhoo1.1 and vomiting precede the febri le move· 
ment; the fever is irregular in its development and progress, and the tcm· 
pera.ture rarely rises higher than 103° F. In a child between two and six 
years of age it is Ycry difficult to distinguish gastro-cnterit is from typhoi<l 
fever.• The typhoid eruption is not so prominent or constant a symptom 
in the child as in the adult, and with both diseases we have diarrlura, 
tympanitcs, and typhoid symptoms. When all the symptoms precede tllc 
fever, and there is a history of the case, and a thcrmometrical record from 
the beginning of the fever, in most cases the diagnosis can readily be made; 
but if the case is not seen until it has reached the second week of its prog· 
ress, and there is no accurate or reliable hislory of its development, a. posi · 
tivc diagnosis is impossible. 

Trichinous Di.sea..~~.-rJ'his disease is not infrequeutly attended by 
diarrho.:'a, ''omiting, an<l the development of other typhoid symptoms; 
but there are a lmost constnntly present intense muscu1ar pains and ceclema 
of the eyelids, which will be sufficient to arrest atte"ntion. There will be 
wanting the typical temperaturn curve nnd the rose rash, and a microscopic 
cxaminatioll of small portions of the muscul:u tissue will afford a vositive 
ding11osis. 

Prognosis.--Death may occur nt any stage of this fever. A typhoid 
patient is not out of danger until all tympanites, diarrhc.ea, and other ab· 
dominal symptoms wl11c11 11:d;c;:L(' lh:it intestinal chauges are still progrcs:i· 
ing, !1ave disappeared. Independent of complications, t he duration, type, 
and intensity of the febrile excitement have more to do than all the other 
elements in determining the prognosis in any case of typhoid fever. The 
height of tl1e temperature on the eighll1 clay determines the range of tern· 
peratnre that may be expected on each succeeding day. If upon that day 
it is not higher than 104° or 105° F . , and has been regular in its deYcl· 
opment (independent of complications), t.he prognosis is good; in uncom· 
plicatcd cases it Yery rarely rises higher than the degree it has reached at 
that time. .A. prolonged high temperature (above 105° F .) after the firat 
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week renders the prognosis unfavorable. In mild cases, during the second 
week, a. marked morning remission occnrs, which begins early and continues 
until midday; the eYening exacerbation is late, and by the end of the sec
ond week there is a marked and permanent fall in the temperature. In 
severe cases, the opposite conditions arc observed. A snclden ri se in tem
perature, or a rapid and extreme fall at any period of the fever is a very 
bad omen; the latter often precedes the occnrrence of a scrnre intestinal 
hemorrhage. Marked variation from the typical temperature of the disease 
indicates the existence of complications. Slight decline accompa.nicd hy 
great fluctuation of temperature, during the third week, is an unfavor:tblc 
symptom. Tbe natural power of an individual to resist disease, especially 
the effects of prolonged high temperature, is a very important element iu 
prognosis. The organ which is the surest indicator of sncll power (espe
ci•lly in typhoid fe,·er) is tho heart 

If the pulse is full and regular, perhaps beating ctt the rate of 110 or 115 
per minute, if the cardiac impulse is good, and a distinct first sound can 
be heard, even though at the end of the-second week the temperature stands 
as high as 106° F .. the prognosis is favorable. If, however, the pulse has 
risen to 1.20 or 130 per minute, if the apex-beat is feeble or imperceptible, 
and tlrn first sound of the heart is indistinct or altogether obscured, with a 
tendency to cyanosis and pulmonary cedema, the indications are that the 
patient's powers of resistance are failing, and under such circumstances the 
prognosis must be unfaxorable. It is not so much rapidity as irregularity, 
a sudden falling aml a S'ltdden rising of the pu,lse, that indicates impending 
danger. The rapid ri sing o! the pulse upon the slightest excitement is the 
most unfa.vorable indication, as it shows extensive hcnrt.failure and a rapid 
giving way of vital power. A sudden fall of the pulse from any cause must 
always be regarded as an unfavorable indication. 'The abundance or color 
of tbe ernplion does not influence the prognosis. Excessive tympanites and 
severe abdominal pains arc unfavorable symptoms. Sernre and protracted 
muscular tremors, with subsultus, indicate danger. Sudden collapse 
during the second and third weeks of Urn fever is always attended with 
danger, as it is very likely to be clue to copious intestinal hemorrhages 
or intestinal perforation . It sometimes occurs independently of either of 
these causes, but nevertheless is very apt to be soon followed by a fatal 
result. 

The prognosis is always bad in those who are very fa.t, and in those 
who are the subjects of gout, disease of the kidney, or any other severe form 
of chronic disease. In all such persons, during the second and third weeks 
of the disease, it is necessary to be constantly on the wa.tch for the occur
rence of sudden collapse. :My own experience lead s me to the belief that 
when intestinal hemorrhage is scanty it lrns little influence on tl1e final re
sult. When it occurs before the twelfth day of the fever, it is often of ad
vantage by relieving the intestinal congestion. But when profuse, or even 
slight, after the twelfth day, it is an uniavorable symptom and renders the 
prognosis unfavorable. The occurrence of the hemorrhage renders it prob· 
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able that ulceration has extended to the vessels bcncnt.h the trrmsn:ir:.:e mus
cular fibres of the intestine, and sucl1 ulceration is very apt to go on to per
foration and a fatal peritonitis. 

The iuflueoce of age is \'cry great in determining the prognosis in any 
case of typhoid fever. It is much bctterinchi1clren limn in ~dults; and in 
persons over forty years of age thr prognosis is decidedly unfavornble, cYen 
though the symptoms may not indicate a severe type of the disease. In the 
case of those individuals who habitually use alcoholic stimulants, whose 
power of resistance to high temperature is diminished, the rate of morlalit.v 
is very great. The puerperal state renders the prognosis espcciallj' unf:i 
YOrablc. The danger to the patient is equally great, wl1clher the Ccrer 
comes on prior to delivery or during puerperal convalescence. 'l'he purcn
chymatous changes which take place in the different orgnns of the body 
during the progress of this fever, necessarily in Huence tho prognosis. The 
urnscnln.r degenerations or the cardiac wn.lls. and consequent loss of hcart
power, wbich favor pulmonary and other hypostatic congestions, and the 
dimmishml quantity of IJlood sent to the various ti~sues of the body, inter
fere more or Jess with their nulrition. Necrotic and gangrcuous })J'OCesses, 
sometimes met with in the cellular tissue of Lhe surface and along the line 
of the intestines, as hlso the rnnous thrombi which so frequently clernlop iu 
a protracted misc of this fever, are, to a certain extent, the result o( this 
cardiac weakness, and render lhe prognosis unfu.voralJle. Excessive cardiac 
weakness also favors the derelopment oi blood-clots in the heart-cavities; 
these may break up and en.use embolism somewhere in the course of tlie 
general circulation, :incl thus lead to changes which may destroy life. ln
tesUnal perforations, one of the results of the intestinul changes incident to 
the !ever, render the prognosis most unfavorable. 

Complications.-;:)light bronchial catarrh cun hardly be regarded as a 
complication, it is so much a part of the clinical history of the disease, 
but another mnch more serious bronchial complication is broneho-paeu
rnonia. This usually comes ou during the second or third week o( the 
disease, and, if extensive, greatly endangers the life o( the patient. It is 
indicated by subcrepitant r[tles suddenly dc\'eloped over the wholo of both 
lung::, accompanied by great dyspnrea nnd an abnndant expectoration of 
stringy mucus. Its advent renders the prognosis most uufavoraLle. Ex
tensive ceclema of tbe lungs, occurring witb, or independent o(, broncho-
1mtiumonia and pulmonary congestion, sometimes comes on suddenly 
during the third week of typhoid fever, and indicates great failing in 
heart-power. The slightest indication o[ its occurrence would always be 
regarded with suspicion. Jt is not infrequently accompanied by more or 
less extensive hemorrhagic infarctions of the lungs. These depend on 
embolism of some of the branches of the pulmonary artery dne to frag
ments of clots which lmve formed in the right side of the heart, the re
sult of the cardiac weakness, and often lead to gangrene of the lung. It 
is sometimes impossible to cliagnosticate their existence during lite. 

Pneumonia, wben it complicates typhoid fever, is generally latent. It 



G65 

comes on very insidiously, nnd will be recognized on]y by the most care
ful physical exa.mination. It is more frequently dcvc1opcd during the 
third and fourth weeks of the fever, and usually is lobular rather than lobar 
ia character. At first only single lobules are involved, but after a time 
an entire lobe becomes consolidated. When irregular variations in 
temperature occur during conrn.lesccnce, or during the third or fourth 
week of the fever, there is reason to suspect the development of pneumonia. 
In the majority of cases the characteristic pneumonic cough and expecto
ration are absent. Whenerer an extcnSi\·c pneumonia complicates typhoid 
fever, the prognosis is especially unfavorable. 

Pleurisy is not so freqnently tt complication of typhoid fe\'Cl' as is 
pneumonia or broncl1itis. When it docs occur, the almost invariable prod
uct of the inflfl.mmatory process is pus. UsnaJly it comes on insidiously, 
late in the disease, :uul is quite likely to pass unrecognized unless frequent 
physical examinntions are made. In many instances it is rea11y :t sequela 
of the fever. not dcrnloping until three or four weeks aner the feYl'J' bas 
run its course. Its occurrence must always be regarded as unfavorable, 
for a year, or even longer time, must elapse before recovery can take place, 
and C\'Cll then complete recovery is doubtful. 

Occasionally lcu·yngitis is a serious complication of this fever. lt gene
rally occurs in those cases where the fever has been very protracted, and 
there is great prostration. Its presence is marked by sudden and YCry 
intense inflammation of the mucous membrane of the g1oltis, which is 
liable to become cedematous, when death may suddenly occur. It may 
lead to ulceration of the 111ucons membrane. Pyamiia may be met with 
as a complication during conralescencc from typhoid feyer, but it is not of 
as frequent occurrence as septicremia. Whenever septic poisoning is de
veloped, with extensive sloughs in the intestines, the prognosis is cxcee<l
ingly unfavorable. Acute gast1"1:c catarrh, is another complication of this 
fever. Disturbances of nerrn-fnnction have been considered under the 
head of symptoms, hut not infreqnent1y certain brain and nerve lesions 
nre developed which cannot be classed under Lhat head. Cerebral roclcma 
may complicate a typhoid fever during its third week, and give rise to 
symptoms of a grave character. A decided enfeebling of the mental 
powers and a tendency to stupor announce its occurrence. Hemorrhagic 
extra\'fisations on the surface and into the substance of the brain, the 
result of degeneration of the walls of the cerebral vessels, occasionally 
occur during the height of the fever. If the effusion is moclcra.tc, no 
marked symptoms arc cleYeloped ; but if a considerable extra.vasation tak('s 
11lnce, it gives rise to symptoms of cerebral compression . Meningeal in
flammation is a rare cornp1ica.tiou. 'l'he occurrence of any of these com
plications in any case renders the prognosis unfayora.ble. 

During the second and third weeks of the fever certain cerebral disturb
ances m1Ly occur which seem to indicate tho existence of some one of 
these complications, when no cerebral lesion exists. Usually they nrc 
present in patients who have had a. continuously high temperature, a.nd in 
favorable cases they diS{Lppear after a few days. Various other disturb-
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ances of the nervous system, such as hemi plegin, parnplegia, etc., which 
may simulate those dne to lesions of the nerve-centres, or forms of local 
paralysis and anresthesia which seem to be confined to individual nerres 
are met with, but as these functional disturbances do not depend upon any 
anatomical changes, the prognosis in such cases is good. rrhose changes in 
tlie kidney, due to parencbymatousdegcneration, which usnally attend this 
fever have already been noticed ; but occasionally nephritis is developed 
as a sequela. The urine becomes scanty, is loaded with albnmen, n11d con
tains blood and casts ; tho face and extremities become oodcnrn.loas, and 
death may occur from urremia. The occurrence of this complication 
necessarily renders the prognosis bad. In a few instances under my ob
serration, seYere catarrh of the bladder has developed during convalescence, 
greatly complicating the case; in one instance the cystitis was accompa. 
nied by pyelitis. Cellulitis, especjally of the surface, often complicates 
convalescence, and in some cases causes death. Occasionally it is met with 
in the plrnrynx and along the line of the lymphatics. Accompanying 
this cellular inflammation, or independently of it, gangrenous infianuua· 
tions of the integument 11ot infrequently OCClH, giving rise to bed.sores. 
These gangrenous processes are most frequently deYclopcd at those points 
which barn been subjected to the greatest pressure, on account of the po· 
sition of the patient in bed, such as the sacmm, nates, heels, and shoulder· 
blades. Iu the simplest form of bed·sores there is only a superficial loss 
of substance; in more severe cases the snhcutancons cellular tissue is in
Yolvcd; and in the worst cases tl1c muscles and fibrous tissues. I hare 
met with cases where the slough hatl involved the connective-tissue and 
muscles, and laid bare the bone. A considerable number of typhoid pn· 
tients who have lived through the fever die either from the exhaustjng ef· 
iects of these bed-sores or from the resulting septic poisoning. The possi
ble occurrence of these complications must enter into the prognosis in every 
severe case, and the earlier they make their appearance the greater the 
d:l11ger. 

rrhe average <lttrntion of typhoid fever is from three to four weeks. It 
ma.y terminate in death or recovery at an earlier date. A typical case ex· 
tenJs ornr a period of four weeks. The period of invasion 1asts from one 
to five days. The period of glandular enlargement continues until about 
the fourteenth clay. '11!10 period of ulceration extends from the twelftl1 or 
fourteenth day to between the twenty-first and twenty-eighth. When tho 
fever is protracted beyond the middle of the fourth weok, in most in
stances this is clue to some complication, or to an extension of the intestinal 
ulceration. The period of greatest danger is at the close of the third week. 

Death rarely occurs before the fourteenth day. 'fhe prominent direct 
causes of death are : toxceniia ~· astlumia,; s11,pp1'ession of tlte excretorg 
f?tnc#on of tlie lddneys; liypercemia ancl t:ederna of the l1mgs; intestinal 
ltemorrltage; exhaustive diar1'ltt:ea; intestinal perforation.; and peritonitis 
with or witltmd intestinal pe1foration. In nearly all cases the failure of 
heart-power is directly or indirectly the cause of death. In no case can 
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convalescence be said to be fairly established until the temperature remains 
normal for two successh"e evenings. '11he termination, like the commence· 
ment, is gradual, and is not marke<l. by any critical evacuation or day of 
crisis. 

Relapses.-After typhoid fever has nm its course, and the patient is en
tirely free from fever, quite frequently there is a new development of the 
fever : these new developments are called relapses. rrheir course corrc· 
sponds with that of the primary attilck, only they are of shorter dnmtio11. 
The temperature rises more rapidly, the eruption reappears, the spleen en
larges, the intestinal and abdominal symptoms return, and all the promi
nent symptoms of the primary fever are rapidly developed. As a rule, the 
relapse is milder than the primary attack. If it terminates fatally, the post
mortem examination shows, in addition to the cicatrizing intestinal ulcers 
of the primary attack, the recent intestinal changes of the relapse. The 
lesions of the relapse, although of the same character as those of the primary 
attack, are less extensiYe. 

Jt is very difficult to give n satisfactory explanation of these relapses. 
Some claim that they are the result of certain plans of treatment, especially 
the cold-water plrm. 'rhis assertion lacks proof. Others hold that all re
lapses depend upon a new infection. Perhaps this is possible if the patient 
remains in the same locality and has the same surroundings as when be had 
the primary attack; but it does not explain relapses in those who are re· 
moved from a.11 the sources of the primary infection. Another explanation 
offered is that a part of the typhoid poison bas remained in the system, 
undeveloped during the primary attack, and that some time after this has 
passed the poison reproduces itself and sets up a second fever. A more 
recent theory is that the typhoid poison thrown off in the freces of the 
patient is reabsorbed and causes the relapse. Unquestionably, it is possible 
for healthy glands to become inocufo,ted by sloughs thrown off from those 
6rst affected. In many cases it is impossible to account for the occurrence 
of the relapse, and all of these explanations as to the cause in any case are 
more or less unsatisfactory. In those cases which have come nuder my 
own observation, I have noticed that the splenic enlargement which ha .. 11 

existed during the course of the fever does not subside with its decline i 
and that the tenderness along the line of the intestines, especially in the 
right iliac region, continues during the period between the original attack 
and the relapse. In some instances, apparently. the relapse has been 
brought on by indiscretion in diet, or by injudicious exercise on tl1e part of 
the convalescent patient. Occasionally relapses ham occurred when great 
care had been taken against :.my indiscretion or over-exertion. 'rhere is 
little doubt but that relapses arc of much more frequent occurrence in those 
cases that are treated with cathartics during the first week of the fever, 
than in those where cathartics are not employed. 

Treatment.-Since the specific poison of typhoid !ever is conta,ined in 
the excrements of typhoid patients, the first indication in prophylaxis i& 
to destroy tliis poison as soon as it is discharged from the body. For this 
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purpose the intestinal discharges shonla be reccive<l into a porcelain bed. 
pan, the bottom of which is covered with a thin la.yer or powdered sul
vhate of iron; immediately after the Jischargc, crude muriatic acid, cqunl 
in quantity to one-third of the fooca l mass, shou ld be poured over il. The 
discharges of it typhoid patient (no matter how thoroughly they may hnrc 
been disinfected) should never be emptied into a privy or waler-closet. 
Trenches should be dug for their reception, ancl new trenches should be 
opened every .few days; the greatest care must be t:1ken Lhat these trenches 
are not so situated that the drainage from them can contaminate wells or 
springs which furn ish drinking-water. 

All underclothing or bcd-clothrng tlwt may have become soiled by the 
discharges from the bowels should be immediately immersed in chlorine 
water or other disinfectant, and thoroughly boi led within twenty-four hours. 
'J1hese proced a res will ccrtai n 1 y destroy the infecthrc power of the typhoid 
poison contained in the intestinal discharges, and in the majority of instan
ces will prevent the spread of the fever. Repealed obserrntions show that 
when one member of a family has typhoid fever, uot infrequently it is 
developC'Cl in every other member. This spread of the disease can bC' pre
vented, unless there is some local cause for its de\1Clopment which cannot 
be reached. ffhen its origin is not a.ppareut, the wells, springs, and all 
the sources from whence water is derived for driu king and cooki ng pur
poses should be carefully and thoroughly inspected. Care must be lnken 
tha.t the waste-pipes from wells and springs do not p!1ss directly into cc~s
pools or sewers, and thus become a means for the conveyance of impure 
g11ses into the springs and wells. Tbc greatest care must be exercised in 
regard to house dnrius and sewer pipes, that they shall he frrc from leak
age and obstruction, and that all water-closets, sinks, and other openings 
into them be provided with suitable traps. When unpleasant odors arc 
constantly present in dwellings, especially in sleeping :tpartments, disin
fectants should be employed, ancl the honse be thoroughly vcntilatccl. 
When iL is necessary to open dr:.lins and cess-pools in a dwelling for 
purposes of repairing or c1ea.nsiug, the same prcca.ntions should be exer
cised; they are especially of import.ance during the summer an<l autumn. 

The question naturally arises :-is it not possible to counteract or neutrnl
ize the effects of the fever-poison aiter it has gained admission into the sys
tem, and thus prevent the development 0£ typhoid fever ? 'J.10 accomplish 
this, blood-letting, emetics and diaphoretics have all been employed; but 
there is not the slightest ])roof that typhoid or any fever-poison was ever 
removed from the system by these or any other agcnls. A patient with 
some of the premonitory symptoms of fever may perspire, be relieved, nnd 
at once recO\'er, but such a patient had not received the typhoid poison into 
the system, and was not, as is sometimes eaid, "threatened with typl1oicl 
fever." Notwithstanding the bold affirmation of the author of the cold 
a.f'fusion plan of treatment, that if it were resorted to before the third day 
of tho disease, it would invariably arrest its development, it has failed to 
stand t.hA. test of practical experience. More recently, sulphate of qui11ine, 
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administered in large doses, has been thought to have the power of arrest. 
ing the deYelopment of typhoid fever in the same way that it arrests mal
arial fever, by its anti-periodic power; but there is no evidence tbat it has 
any such power, and as a prophylactic remedy it has been abanc1011cd. 

After the poison has once gained m1trance into the system, no means 
has as yet been discovered by which it can be counteracted or neutralized 
so as to pre1•ent the development of the disease. The duty of the physician 
is to guide the disease, so far as he may be able, to a favorable issue, and 
prcrnnt injury to organs essential to life, keeping in mind that a certain 
definite period must elapse before this result can be accomplished. 

'l'he arrangement of tile sick-room of fever patients. though often over
looked, is a matter of no inconsidemble importance, not only as regards the 
comfort of the patient, but also the successful issue oI the case. It is of 
the greatest importance that a properly quaiified nurse be selected; one 
who has had experience in the care of fever-patients is to be preferred. '!1he 
patient should be placed in a large and well-ventilated apartment. All fur
niture should be removed from the sick-room except those articles which 
are necessary for the comfort of the patient and the convenience of the at
tendants. The carpets should be removed from tbe floor and the patient 
placed in a bed of moderate size in the centre of the room. Free venti la 
tion during both day and night, is of the utmost importance. The tem
perature of the apartment should be kept below 60° F. The bed and body 
linen of the patient should be changed daily, and at once removed from the 
sick-room and placed in a weak solution of chlorinated soda; especially 
is this important if the patient is having frequent discharges from the 
bowels. The apartment should he kept perfectly quiet, the light subdued, 
and only the attendants shoL1ld be allowed in the room. Any medicinal in· 
terlerence in a mild type is unnecessary. The treatment resolves itself into 
the arrangement of the sick-room and proper diet; milk is the most suit-. 
able food, and.fruits are not to be allowed in any case. EYen in the mild· 
est case this care in diet is importa.nt, and the patient shou ld be kept h1 
bed nntil convalescence is fully established. This shonld be insisted upon 
in the mild as well a.s in the severe cases. 

The temperature in a mild type of this fever rarely rjses above 103° F.; 
therefore there is no necessity for resorting to autipyretic measures; fre
quent sponging of the surface with cold or tepid water, us is most agree· 
able to the patient, will be found of service. By far the larger number of 
cases o! this fever, however, are of a more severe type, and though the 
treatment must be regulated by the circumstances which attend each incli· 
vidnal case, more decided measures will usually be necessary. Typhoid 
fover is a disease that has certain stages to pass tluougb, and there is 
great doubt whether the physician can shorten its duration by a single day, 
b~1t experience warrants the belief that many lives may be saved by reme
dial measures, used at the proper time, and combined with judicious by. 
gienic management. 

Unquestionably oue of the most important things to be accomplished i• 
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the reduction of temperature, or rather the keeping of tho tempemture 
below a certain standard . The agents which h1.1.vc been emploJed more re· 
centlyfor this purpose act powerinll.v in reducing the lempcmt..ureund lessen· 
ing the severity of the disease. It is claimed l>y many distrngnishcd ob
servers of the present day that the parenchymatous degenerations of tho 
different organs and tissues of t l1e bodv whicl1 are found in those who die 
of typhoid fever are due to the prolonged high tcm11cmturc which is pl'CS· 

ent during the course of lhis disease : but as yet there are no facts lo prove 
this assertion, for the same parcncliymatous changes are found in the bodies 
of those who have died of diseases the course of which was not marked by 
high temperature, and did not extend over a period of more than forty
eight hours. So far as we arc ab1c to determine by analogy upon what 
these parenchyma.tons changes clcpencl, we are led to believe that the spe
cific poison of the disease has more to do with their development than U10 
high rate of temperature. Oue th ing must be apparent to every clin
ical observer: that the injurious effects of a prolonged high temperature 
arc early and most markedly shown by disturbances of the cerebra-spinal 
system. Jt is still an unsettled question whether these disturbances arc due 
to the primary changes in the constituents of the blood, which alwa.ys ac
company a l.11gh range of temperature, or to the direct effects of the high 
temperature or of tho peculiar poison on the nerve centres. Whichever view 
we adopt, the employment of those means which have the i1ower of safely 
reducing temperature is .indicated, and when judiciously used they have 
much to do with the safety of the patient. 

All those means which h:we been employed for the reduction of tempera
ture are included under the general term of antipyretics, and the treatment 
of disease by the use of these agents 11as received the name of antipyretic 
treatment. U nqucstionably one of the most efficient and reliable of the 
antipyretic agents is the external application of cold by means of baths, 
packs, and affusious. 

At the present time the opinion prevails, to a great extent, that ths r.p
plication of cold to the surface is the great antipyrelic in the treaLmebt of 
fever. 'l'his is no new teaching. Long ago Dr. Currie recommended the 
application of cold to the surface of the body for tho purpose of rapidly re
ducing temperature, and prO\'ecl that it had such an effect; yet it was never 
very generally practised, and soon fell into <lisusc, as there were no reliable 
indications to guide one in its application. As we now have the thermome
ter as such a guide, it 11as been resorted to more recently with considerable 
success. It is employed in the fol1owing manner. As soon as the axillary 
temperature in the evening rises above 105° F., the patient is placed in a 
water-bath having a temperature of 70° F. oi· 80° F., which is gradually 
lowered, by the addition of cold water or ice, until the temperature of the 
patient begins to fall. It may be necessary to lower the temperature of the 
bath to 60° F. before the temperature of the patient is affected. Wheu foe 
temperature begins to fall, tbermomctrical observations should be made 
every two or three minutes, by placing the thermometer in the rectum. I! 
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it falls rapidly-that is, two or three degrees io five or six minutes- as soon 
as the temperature has rea.cl1ed 103° F. the patient is to be removed from 
the bath; if it falls slowlv, as soon as it reaches 101° F. he should Le re
moved and immediately placed in bed . Tt is never sale to keep the patient 
in the bath until the temperature sba.11 have reached the normal standard ; 
for he may pass into a state of collapse, since the temperature continues to 
fall for some time after his removal from the bath. While in the bath, cold 
should be appl ied to the head by means of a sponge wet in cold water, or 
by an ice-bag;. 'fhe cold pack is much less effective than the b~th ; but if 
the patient is too feeble to be removed, it may be employed with benefit. 
The patient is wrapped in a sheet wrung out of tepid water, nnd over this 
one wrung out of cold water is applied. 'rhe latter may be removed as it 
becomes warmed, and its application and removal continued until the de
sired fall in temperature shall be obtained. In severe cases, during the 
first and second weeks, after the tempernture has been reduced by the ap
plication of cold to the surface, it will soon begin to rise, and coutinue to do 
so until it reaches its former height. U sually one to three hours will elapse 
before it begins to rise, and from two to six before it reaches its former 
height. It will then be necessary to repeat the baths or packs, and to con
tinue their use, both day and night, from three to six times during the 
twenty-four hours, in order to keep the temperature below 103° F., and ac
complish anything by tl1is plan of treatment. 

My experience in the use of cold applications leads me to believe that 
unless it is possible to tn<liutain a low range of temperature after four or 
five baths very little is gained by their continuance. I am al so convinced 
that, after the second week of typhoid feyer, cold haths should not be em
ployed to reduce temperature. The condition of a typhoid patient during 
the first and second weeks of the fever is very different from that during the 
third and fourth weeks. During th is latter period there is great danger of 
collapse after a cold bath, and in several instances I am confident that pul
monary complications have been the result. In some cases when the 
patient is placed in the cold bath, the temperature will immediately begin 
lo fall; in other cases there wilJ be a gradual reduction of temperature as 
tho water is made cooler. Jn certain se"cre cases a patient may be kept 
in a bal..h of the temperature o( 60° F. for the space of half an hour with
out the temperature falling a degree. These cases are exceedingly grave 
in character, and the bath should be used with great care. 

There is no remedial agent which reqwires greater care and judgment in 
it.a use than the cold bath, yet, doubtless, when judiciously employed, lhc 
lime of many typhoid patients ma.y be saved, and it is equally certain that 
when injudiciously employed many lives may be destroyed. The general 
condition of a patient and the stage of the fever must be considered; also 
the effects of the first few baths must be carefully noted. Should a pa
tient's temperature range at 104° F. or 105° F., it is no positive indication 
for the resort to a cold bath, or that a cold bath is the best agent to be 
employed for its reduction. If the patient after the second or third bath 
is more quiet, has less delirium (if delirium previously existed), if his 
breathing becomes easy and natural, if the heart's action is more regular 
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and forcible, and he faJls asleep and perspires, there can be no question in 
regard to the beneficial effects of the bath. II, 0 11 the other hand, tbe 
bath is followed by feebler hea1·t's action, by dusky checks, by rnpid rc,pi
ration, and by coldness of the extremities, from which eouclition lbe 
pa.tient raUics slowly aud imperfectly, it is certaiu that, however high the 
temperature may range, harm will be d0110 by continuing the baths. When 
the extremities are cold, or there is profuse bemorrhngc from lhe bowels, 
or when from any cansC' there is great feebleness of the heart's action, and 
cspeci:tll.v in the case of aged persons, co l<l baths arc contra. indicalecl. 

In a few instances the tempera.lure ca n be very rapidly lowered by the 
application of the cold coi l to the abdomen, nnd it is my habit in all SC\'ere 
cases to apply tho cold coil curly and coutinue its use until the lernpcrn 
tul'C cmve in<licatcs that it is no longer necessary. Tbc use of cold baths 
will tLns be avoided in many cases. Ju addition to its beneficial effect on 
the intestinal changes which. constitute such an important elem ent iu tbe 
history of this fever, the cold coil often has great power in reducing the 
general heat o! the body. r have also in some iusbtnccs fonnd ihe body 
temperature rapidly lowered by injections of ice-water into the rectum. 
Care must be exercised lhat the cold injections arc not administered too 
rapidly or in loo large quantities. Although th is mode of abstracting heat 
and lowering the body temperature is never so effective as by baths and 
packs, still it has this adrnnlage, that no such compensating increase in 
the production of heat follows the use of the cold injections as follows 
the cooling of the .external surface by the baths. In many cases the 
extreme obstinacy of the Cever, wbich resists the most systematic use of 
cold, as well as the fact that some patients cannot bear a snfficien tly fre· 
qnent repetition of the baths to effect the desi red result, or that ther~ may 
be contra-indications to their use. necessitates the employment of other 
means for the rech1ction of tho body temperature:. 

The use of the internal antipyretics has undergoue many changes within 
a. short time. Formerly it w:.is my pradicc to em pl oy sul1~hate of quinine 
almost cxclui:'iivC'ly in the treatment of typhoid fernr. Its antipyretic 
power is established beyond question, and I still regard it ai:'i a most valu· 
able agent in rnnn.r condit ions. When used as an antipyretic it must be 
given iu large doRes. Hs use rnay often be combined advantageously with 
that o! <.:old baths, the quinine being given when lhc patient is removt:d 
from the ha.th. r.I.'hus used it will delay the return of the previous high 
temperature. 

Antipyrin, antifebrin, and phenacetin have been largely employed in the 
tre;.1lmeut of all forms of fever, and often with liUlo discrimination as 
to their action. 

Of these I prefer nntifebrin, and have !omni it so valuable tliat it has 
largely supplanted quiniue in my treatment of typhoid feyer. I prefer to 
give it in .fhe to ten gra in doses three or four times iu the twenty.four 
hours rather thnn in one large dose. It may be employed in connection 
with the cold baths in the same manner as quinine. It has seemed to me 
not only to lower the temperature, bul.. to exert a most favorable influence 
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upon tl1e cerebro-spinal distul'bancc. The same genera] mles are to he 
followed as govern the use of all antipyretios. U, during the third and 
fourth weeks, these means fail to reduce the temperature, from Len to · 
twenty grains of powdered digitalis may be aclminislcrcd within twenty
four hours, unless the pulse is very frequent and irregular~when its use 
is contra,-in<licatcd. 

Digitalis should be employed only when some other antipyretic is gh'en. 
It seems to increase their power, but has little or no effect when ru:Iminis
tered alone. Tl.Jo use of all autipyretic remedies must be persisted in 
until the desired end-the reduction of temperature-is accomplislH:cl; 
but the peculinrities of each patient must be studied, :tncl these ngents 
must be so :.tdmini:;tered as to suit each individual case. The satisfactory 
results obtained by the systematic use of these rcmcllics justify their 
employment; but the exact rn1es which arc to govern one in their use, as 
to manner and time, can only Uc detcrmiued by experience. 

If the temperature of a patient can be kept below 103° F., during the 
first two weeks of l110 fever, the .first and perhaps the most important 
thing in the treatment of this disease will be accomplished. 

Toward the end of the sccontl, or during tbc third week, signs of failure 
of heart-power begin to rnaniiest themselves ; aUhougb tile temperature 
may not rise higher than 101° F., the pulse frequently becomes extrem9ly 
feeble and irregular and reaches 1-!0 per minute, while the first sound of 
tlie heart becomes inaudible at times; the surface is cool and moist; the 
patient complains of a sense of exhaustion, and perhaps is unable to turn in 
bed; muscular tremors, dry, brown tongue, and all the symptoms which 
indicate failure of vital power arc present. 

Under these circumstances tbe use of stimuhmts seems to be urgently 
demanded. 

A few simple ruJes govern their administration . 
First. They should never be administered indiscriminately-that is, 

simply because the patient has typhoid fever. 
Second. When there is reasonable doubt as to the propriety of giving or 

withholding stimulants, it is safer to withhold them, at least until the signs 
which indicate their use become more marked. 

Tkird. In every case, but especially when stimulants are not clearly in
clicalcd, the effect of the first few doses shot1ld be carefully noted . There 
arc few whose experience in the treatment of typhoid fever is such as to 
enable them to determine positively, from the appearance of the patient, 
when the administration of stimulants should be commenced. 

If under their use the tongue becomes dry, the patient more restless, the 
delirium more active, the temperature higher, and the pulso more fre
quent, it is very certain that stimulants are contraindicated. If, on the 
other hand, the pulse becomes fuller and more regular, if the first sound 
of the heart is more distinctly heard, or if, having been absent, it returns, 
ir the restlessness and delirium arc less marked, the tongue more moist, 
aud the patient more intelligent, it is equal1y certain that the time for ad
ministering stimulants has arrived. When their use is once begun, it is of 
the grea~3t importance to administer them at stated intervals, especially 
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during the night. Jn a severe cnse of typhoid fever, free stimulation, just 
at a critical period (which may n?t last more than twenty-four hours), 
will often be followed by a rcfresl11ng sleep, and the patient may rapidly 
pass from an apparently hopeless condition to one of convalescence. 

The third important thing to be accomplished in the management o( 
typhoid fC\TCl' patients jg the IllfliJ1tCll<\JlQQ Of JlUtriti Oll . ':l_1hc principal 
effects of the typhoid poison arc manifested in the changes which take 
place in the lymphatics of the gastro-iutc8tinal tract. Experience baa 
taught us that the enfeeblement of the digestive and assimilative powers, 
due to these glandu1ar changes, which is manifested from the rnry com
mencement of the fever, renders tl10 digestion of solid food impossible, and 
for a long time it has been the rule of the profession to aJlow typhoid fever 
patients only liquid food. rrhcrc has been, and st ill is, great diYcrsily or 
opinion in regard lo the special articles of diet best su ited to this clus$ of 
patients. rrhore is no disease in which a waste of all the tissues of the body 
goos on so rapidly as in typhoid fever. 

Uilk is an article of diet which furnishes the clements of nutrition neces
sary to repair this rapid waste, and thcro arc not the objections tv its use 
which arc against animal broths aud gruels. Although there have been, 
and st ill are, in some quarters, strong objcc:Lions against its use as an article 
of diet in fevers, recently it has been regarded with more favor, and thotie 
who have had most extended opportunities for testing its nutritive qualities 
have come lo regard it as the only article of diet required by typhoid 
patients. In it we not only find all the elements required for re1miring the 
ra.pidly wasting tissues, but they arc in a condition to be most readily 
assimilated by the enfeebled digestive apparatus. In order that it shall not 
become distasteful to the patient some Yariations must be made in its 
preparation. It may be simply curdled, boiled, frozen, slightly fennentc<l, 
or mixed with lime-water, seltzer, or some other mineral water, and various 
pa.la.table preparations can be made from milk which has been partially 
digested with pepsin or pa.ncreatin. If agreeable, buttermilk may be sub
stituted for a time. Th e quantity of milk is not limited; the patient may 
take all his stomach will digest-usually patients will take from !our to 
six pints in the twenty-four hours. After the patient has passed into tho 
fonrth week of the disease it may be necessary Lo administer cream and the 
yo1ks of eggs in connection with the milk. 

I now come to tho treatment of tho accidents of the disease. 
Dicirrltma.-The poison which produces this fever unquestionaLly has a 

specific action upon the intestinal glands :incl lymphatics. It is here that 
we find the characteristic lesions of the disease, a.ncl it is scarcely ques
tioned that t11e ty1)hoid poison, to a great extent, gains entrance to the 
system through these glands and lympl1atics, and here produces the primury 
irritation. Following the irritation and inflammation of the follicles, other 
portions of the mucous membrane become involved, nnd a catarrhal inflam
mation of the mucous membrane of the in testinal tract follows. The nec
essary consequence of this is a diarrl1ceal discharge, which is simply an in
dication that these intestinal changes are going on ; it is not due to the 
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elimination of the tnhoid fever poison, but to the inflammation which the 
fe,·er poison has excited in the intestinal glands. When the clia.nhooa is 
present in the earlier period of the disease, it is better to let it alone, as 
dliriug the fir.tit and second weeks the danger is very slight. It has been 
proposed to treat this diarrhooa, which makes its appearance early in the 
disease, with alkalies, bismuth, pepsin, etc. It is claimed that if these 
remedies be administered, dinrrhcea, can be prevented, or, if it alrcady 
exists, that it can be controlled. Theoretically, I sec no reason for employing 
alkaline remedies, for the dinrrhceal clischru-ges arc always alkaline, and 
from clinical observation, I am convinced that bismuth, pepsin, etc., have 
little or no effect either in controlling the cfotrrhooa or in preventing the 
intestinal changes which produce it. 

When diarrbcea commences late in the disease (during the latter part of 
the third, or during the fourth week of the fm·cr), it is of a very different 
character from that which occurs during the first and second weeks. Ul
ceru.tion of the intestinal glands, and perhaps sloughing has been estab· 
lishcd, and, in addition to the extensive local changes, there is a seplic ele
ment which enters into the causation of the diarrbcea at this stage. Be
sides, the increased peristalLic action of the intestines, which attends the 
diarrhcea, favors an extension of Urn inflammatory processes to the peri
toneum, especially that portion which covers P.eyer's patches. In view of 
them facts, the cliarrhcea should be arrested or held in check. For the 
accomplishment of this, there is but one remedy which can be relied upon 
-that is opium. My experience is against the use of astringents. Jf 
opium will not arrest it, one may expect little aid from astringents com
bined with opium as they are usually administered. The use of opium is 
objected to by some, who claim that it diminishes the power of the heart1s 
action; but in this disease, when administered in small doses, it seems to 
me to increase rather than diminish the heart-power. It is acknowledged 
that opium, more than any other drug, arrests the pcristalt.ic action of tbe 
intestines; and that is what we wish to accomplish when diarrhcea is pres
ent during the third and fourth week of typhoid fever. 

When during convalescence diarrhooa is persistent, the patient should be 
kept in bed and some of the vegetable astringents, as catechu or hrematoxy
lon, may be employed. 

1.'ympanites.-Wben this has proved a dislressing symptom, I have 
usually found relief to be obtained by the application of turpentine stupes 
to lhe abdomen. Some claim that if turpentine be administered inlerually 
!rom the beginning to the end of typhoid feyer, tympanitesand the intes
tinal changes which lead to it and to the diarrhroa arc much less severe. I 
am confident that the turpentine treatment, as it is called, does not lrn.ve 
the controlling influence over this fever which has been claimed for it; but 
l nm certain that it is our most reliable agent for the relief of the tym
pnnites. 

Intestinal Hemorrliage.-Wben this occurs early in the fever, it usnally 
require11 no treatment; but when it occurs during the third or fourth week, 
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or after COll\'alescencc is a.ppnrently fully establisbccl, it must. be ancstcd 1:1a 
promptly as possible. Tbe occurrence of severe intestinal hemorrhageli 
ma.y sometimes be prevented by keeping the patient in bed. A lyphui rl 
ferer patient should uot be allowed to get out of bed from ihc beginning of 
the attack until convalescence is folly estcibljsJied. Especially is this of 
imporlaucc if the case is a severe oue, and attended by symptoms that indi
cale extensive intestinal lesions. ·when hemorrhage from lhe intestines 
occurs during the third or fourth week of the !ever, it is most surely con
trolled by the administration of opium in small doses at short inlcrvals. 
Absolute rest o.f the body must be insisted on, the p<itiont must not he 
turned on the side or moved in bed1 and an ice-bag should be a.ppli(ld 
over the abdomen. I doubt if any good results can be accomplished by 
ihc use of astringents, either by cnemata or by the mouth, as it is not 
known that they even reach the seat of the hemorrhage, al though gallic 
acid and lhe persulphate of iron are usually recommended io cases of in
ter:iliual hemorrhage occurring in ty ph oid fever. If ibe hemorrhage is pro
fuse, it may be necessary to keep the patient lrnclcr the iniluence of opium 
for a week or Len days; in such cases the internal use of turpentine in con· 
nection wilh the opium will be found of service. 

PcritonUis.-Whcn perforation of the intestine occurs, the case may be 
regarded as hopeless ; death takes })lace usually within twenty-four hours, 
as the result of general peritonitis; no phm of treatment a.rai ls anything. 
If the peritonitis occur without perforation, from extension of the inflam
matory process from the intestinal ulcers, briuging the patient rapidly into 
a state of semi-narcotism and holding him there fol' fhe or six da.ys may 
prevent the occunence of the perforation, and thus save life. Such a case is 
to be treated in every respect as one of localized peritonitis. After recovery 
from au intestinal hemorrhage or a localized }Jeritonitis in typhoid fcror 
great care should be exercised in the administration of cathartics or cnc
mata. The bowels will move spontaneously after a time, even thougl1 the 
use of opium be continued, and no harm will follow should two or three 
wef'ks pass before they closo. When the stomach is irritable, the hypodermic 
injection of morphine is preferable to opium administered by the mouth. 

Bronc!tiUs.-For the catarrh of the larger bronchial tubes no special 
treatment is required; but, if the bronchitis becomes capillary, great relief 
will be obtained from the application of clry cups to the chest and the in
ternal ;idministration of carbonate of ammonia. Vapor inhalations will 
also be found of service in scYerc cases. 

Pncnmonia.-The pneumonia which complicates tYJ)boid fever in nearly 
crnry case is lobular in character. The sigas which indicate its occtuTcncc 
arc sudden rise of temperature, increased frequency of respiration, ancl the 
physical signs of localized pulmonary consolidation ; cough aucl expec~ora
tion are rarely present. Its occurrence is always an indication tl1at stimu
lants should be administered. If they are being administered, they should 
be increased in quantity. 'ro prevent or reliere the bypostatic congestion 
of other portions of the lung, which frequently accompanies pneumonic Je-
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relopment, the heart-power must be increased, and the position of the 
patient frequently changed. 

Laryngitis.-For the relief of the laryngitis which occasiona11y compli
cates typhoid fever, a small blister ma.y be :~pp1ied on either side below I he 
angle of the j:tw, and the whole neck em•eloped in a pou1lice. H Lhcse 
measures fail, and suffocation appears imminent, tracheotomy shou ld be 
resorted to without delay. 

Sub-acute gastric catarrh, occurring as a complication during conva
lescence from the fc\·er, cm1 only be managed snccessfnlly Uy gi\· iug Lhc 
stomach rest as far as possible, restricting the diet to a si ngle tablespoonful 
of milk at a time, and applying hot fomentations over the epigastrium. 

Bed-sores.-The severer forms of bed -sores arc the most intractable com
plications one has to combat. Fortunately the severer forms arc much less. 
frequently met with under the more recent plan of treatment. Scrupu
lous cleanliness is the principal means for preveuting thei r dcrnlopment. 
So Jong a.s there arc no erosions, the parts should be frequently bathed in 
spirits of camphor, and the points of attack should be reliC\·ed from nll 
prc53nre. If the sores penetrate the integument, they should be freqnenlly 
washed with a weak solu t ion of carbol ic acid, or brushed over wilh equal 
::iarts of balsam of Peru and balsam copaiba, and afterward covered with dry 
lint, or lint covered with vasel inc. The most unfavorable cases arc those in 
which the point of pressure caused by the weight of lhe body becomes gan
grenous. In such cases, :1 conlinuous warm bath is recommended by some. 
As soon as sloughing takes place, and the parts separate, they should be 
Uresscd with lint satura.tecl with balsam of Peru and carbolic acid. 

l'onstipation.-As already stated, diarrhcea is usually present in the early 
period of this fever ; but sometimes there is constipation. The question 
arises :-is the administration of cathart ics ever adm issible in typhoid fever? 
Quite diverse views arc still held in regard to th is question. Recently, 
certain obsencrs of extended experience have claimed th;tl there is suffi· 
cient reason for the belief t hat a portion of the typhoid poison lodged in the 
al imentary tract mny be expell ed by the t imely adminislral ion of cathar
tics, and thus the sernrity of the fever be mitigated and its duration shor t
ened. Recent German writers claim that calornel nets beneficia11y only as 
a cathartic. Those who favor the a.dministrn.tion of calh::trtics recommend 
their use ma.inly during the fir.st week of the dise::tse. On the other hnnd, 
e<:1ual1y competent observers rn3.iuta.in that the intestinal changes nrc aug
mented and rendered more extensive by the action or cathartics, that the 
normal course of the !ever is interfered with, and that in a large proporlion 
of cases where intestinal and pcritonc:tl complications occur, hyperc:itharsis 
has been induced at au early period of the fever by the administration of 
cnthartics for the purpose of shortening its duration. My own experience 
leads me to exercise the greatest caution in the administration of cathitrtics 
in any stage of this fever. 

I am confident that the rou t ine practice of administering purgative 
medicines in the early stage of typhoid fever can only be iollowed by 
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a threefold injury : first, the p<1tient is weakened. 8eco11dly, lhr )oral 
intestinal lesions are increased. Thfrdly, perforation and peritonitis arc 
more liable to occur. 

Nervous Phenomena.-Sbonlcl headache be scrnrc, not readily relieved 
by fomenting the forehead and temples wiLh warm water, or should it giro 
place to active delirium and other severe nervous disiurlxtnccs, the ques 
tion presents itself :-shall anodynes be admi nistered? If they llre to be 
used the most reliable is opium, and usmilly the condition of the pupil 
or the eye will sene to indicate whether opiu m shall or shall not be ad
ministered. A contracted or" pin-hole" pupil may be considered io contra
indicate its use, though thoro nrc exceptional cases in which opium acls 
farnrabl~', notwithstanding this condition of the pupil. Opium shonld Le 
given with great caution whenever signs or cy:rnosis arc present. In all 
cases of typhoid fever, it ls safer to administer opinm in small and repeated 
doiies Lhau to reuturc upon Lhc admi.1istration of one large dose. Thero 
arc other anodynes which will sometimes be o[ service, such ~ls hyoscyamns, 
chloral and tho bromides. Chloral is said to have a special value in 
quieting active delirium, which is sometimes so troublesome, but my 
own experience in its use has not been f:tror:tblc. 

When anodynes have foiled to give relief to l)1phoicl fever palients, who 
have been delirious and somnolent for (fays, they will somelimcs become 
quiet and fall asleep immedin.tcly aflcr the free admiuislm!ion of stimu
lants. Those cases in wliich Lhc ncrrons symptoms are due to an an::emic 
condition of tho brain, associated with a we:.1k heart and a flagging circu
lation, are most likely to be benefited by the use or sti mulants. In thow 
cases in which subsultus becomes very marked, and there is general 1 

tremor, jaclitation and restlessness, I have seen most happy effects pro· 
ducecl by Lhc use of hypodermic injections of sulphu1·ic ether. I wouM 
use, as nn :wernge quantity, four drachms, g iven in inject.ions of one dracbm 
each, in different pla.ces. The same wa.tchful Cit ro should bu taken or a 
tn)hoid fever patient during couvalescencc as during the active period of 
the fever. The number of typhoid patients who die during convalescence 
is rchLtively large. 

Death is oflen due to lhe fact llrnt t11c physician has laid clown no 
strict rules to be observed as lo diet and exercise, and frequently from the 
non-observance of such rules when they have been given. The diet of 
fO\-er patients during convalesceuce shoukl be carefully watched. Only 
small quantities of food should be taken at a time, so that lhe ~a~tric 
juice secreted by the enfeebled stomach muy be sufficient for its complete 
digestion. All indigestible articles o( food: and those which furnish a 
large amount of waste, should be strictly forbidden. An apparenLly in
significant disturbance of tile stomach, a. slight vomiting, or a moder
ate dia.rrhooa occurring during the period of convalescence, should be 
regarded as dangerous, for any one of these may induce a sub-ncute 
gastritis, or lead to intestinal perforation and a. fatal peritonitis. It is 
obvious that while the intestinal ulcers are healing much mischief may be 
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done by improper diet. Notwithstanding the cravings of tbe patient's 
appetite, the diet must be restricted to such aTticlcs as milk, cream, gruels, 
jellies, and animal broths. Solid food must be strictly forbidden, espe
cially meats, vegetables, and fruits. If dia.rrhcea is present duriug conva-. 
lescence it is fa.r safer to restrict the prtticnt to milk a.nd cream. All ex. 
C'l'cise, except simple walking urJtrncl tho sick-room, should be prohibited. 

It. is oi the greatest importance that this class of patients should keep in 
the recumbent or semi-recumbent posture unlil the cicatriza.tion of the in
testinal ulcers is completed, which in some instances does not take place 
until two or three weeks after conrnlcsccncc> is well established. If con
valescence is :~low, small closes of quinine, iron, and cod-liver oil :we of 
sen·ico. 1'hey Jhonld be giYen after the patient has taken food. In many 
cnses it is important to take the evening temperature for at least two weeks 
nrtcr the commencement 0£ conva:escence, for by its range it will be pos
sible to more accurately determine the exact condition of the patient. 
When convalescence is delayed, so that at the end of four or five weeks tho 
patient has not regained strength, change of air is indicated. 

YELLOW FEVER. 

Yellow fever is an a.cute infectious disease, which usna.lly appears 
as an epidemic. It pruvails mostly in tropical regions, and is char
acterized by a yellowish discoloration of the skin. From some of its lllOre 

}Jrominent symptoms it has bceu ct'lllecl (lJplms 'icterodes, black-vomit or 
lw.mw-gastric ferer, febrisjlam, and also mal de Siam. 

Moroid Anatomy. - The pathological changes of yellow fever have much 
that is common both to contagions and miasmatic diseases. Its most con
stant and characteristic lesion is to be found in the changes which take place 
in the liver. 

'l'he liver is usually slightly enlarged ; it may, howe\•er, be uorma1, or even 
slightly diminished in size. rrhe most striking change is in its color, which 
has been described as butter-, cheese-, mustard-, or chamois-yellow. Some
times it is of a chocolate or bright orange color. '11 he clrnnge in colot 
may be uniform throughout the entire organ, or it may occur in ir
regula.r pa.tches of different hues. Slight extrarnsations of blood are 
somct.imes found on its surface. In some few instances this change will be 
confined to a sing1e 1obc or a circumscribed portion of the organ. Tho 
lircr-tissue breaks clown readily on firm pressure, and on section is driex 
than normal, containing less blood. Small points of extravasation some
times stud its substance. 

Under tlte microscOJJC the liver cells, while unaltered in shape, a.re seen 
to be filled with oil-globules, so large that at times one globule occupies an 
('ntire cell. Sometimes the change is a granular one, the nuclei of the 
hepatic cells being obscured; or they have entirely disappeared. 1 This 
change is an acute fatty clegeneration, and not an infiltration, as many sup-

1 YfDmo Fn>er considered in Its rrutQTf.cal, Pa01olO(!ical, Etioloylcal, and Tkerapeutical Relations. R. 
La Roehc. Phllad1:J11hlfl, 18~. Ytllow .Ff:t·l1'. ft'riti Tlaeubcl1. Zicm~stn's Cyc. Proo. Metl., \•OI. i. 
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pose. The organ in its gross as well as in its minute anatomical rhnng<'a 
resembles the fatty dege11erat1on of the drinker's liver. Cornil und Han. 
vier 1 say this degeneration is secondary to a congested and ccchymosed 
state of the liver. 

Ile heart is lighter in color than normal, soft, friable and flabby. It 
breaks down readily under firn1 pressure, and resembles strongly in its gross 
and microscopical characters the heart of typhoid fever. 'l'he muscular 
elements undergo the same gran ular degeneration, which cannot be ascribed 
to prolonged high temperature, for in yellow fever the temperatu re is neither 
high nor does it persist above normal for a long ti me. As in typhoid, so 11crc 
we are inclined to regard the degenerative changes as the result o( lhe 
specific poison of the disease. rl'he cavity of the pericardium usually con
tains one or two ounces of blood-stained serum. Long congula or parlly 
organized clots extend from the heart cavities quite a distance into the ves
sels. These coaguln. are the result of the heart-failure, and are formed 
during the few last hours o! life. Sometimes the blood in the heart is fluid, 
varying in color and reaction. 

rr110 bloocl-cltanges are si milar to those of typhoid and typhns fever, yet 
are more extensive than in either; tbc blood is of a darker color than 
normal, and coagulates very much more slowly and imperfectly than 
normal; a fact due either to a diminution in, or to a partial loss of Uw 
coagulating power of the fibrin-factors. The red blood globules arc de
stroyed, or they arc serrated a.nd shrivelled, and in many instances broken 
down-this explains the yellow color of the surface which gave the name 
to the disease. A solution of part of the red corpuscles occurs, nnd 
the h rematin is changed in to pigment. 'l111is condition of the blood 11li-o 
explains to a. certain extent the dcgencmtions which arc found in the dif· 
fercnt organs of the body. Very soon after withdrawal the blood under
goes ammoniacal decomposition, clue in prirt to the altered relation of its 
salty constituents. Some affirm that the blood contains free ammonia. It 
contains no free pigment. 

The m'ltcous membrane of the msophagus, stomach ancl small in tcstine is 
always the seat of a more or less acute catanh. The veins are varicose and 
turgid, often giving rise to arborcscent injection of the membrane; and 
ccchymotic spots of extravasation irregularly stud its surface. llemorrhagic 
erosion of the stomach is sometimes present, and throughout the whole in~ 
testinal t ract there is often a considera.ble quantity of dark-colored flnid 
blood, the stomach, however, containing matters si milar to those vomited 
during life. The gastric mucous membrane is abo not infrequently found 
thickened, softened, and reddened. The mucous mcmbmnc lining the 
larynx also suffers a catarrbal inflammation; and ccchpnotic spc..ts are found 
on the lining membrane of the blad der. 

The lu,ngs are almost constantly the seat of infarctions, and these arc 
occasionally quite numerous. When diffuse, pulmonary apoplexy occurs, 
and when a large portion of a lobe is involved, the lung-tissue will be 
broken down and large blood-clots will occupy the space. 

1 l'aU1{){og. /Ji st{){()g11. 
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The pleu.rm are sometimes covered wilh ecchymotic spots, an<l occasion
ally there is a blood-stained serons exudation into the pleural cavity. 

The brain and co1'd, if at all nlternd, are only slightly hypermmic. Punc
tate extravasations may occur in the meniugcs; and some atl1rm that rm 
abundant serous exudation is often present in the lumbar and sacral regions, 
attended by an inflammation of the membranes of the cord at the same 
point, with more or less intense inftnmmatiou of the ucurilemma. of the 
nerves in the cce1iac and hepatic plexuses. 

The kidneys are the seat of pru.·enchymatous inflammation, which rap
idly passes to the stage of fatty metamorphosis. r.rLerc are sometimes 
small abscesses in the pa.:rencbyma. On microscopical examination oil
globules are seen to till the tubules, whose epithelium is sometimes dcsqua
mated, or the seat of fatty or granular change. Occasionally the tubules 
are filled with broken-down epithelium. 'l1hc polves of the kidneys ai1d 
the ureters are frequently the scat of an acute catarrh. 

The spleen may be slight..ly enlarged; but is usualJy softer, more friable, 
and clarkcr than normal. 

The skin varies in color from a bright golden-yellow to a dark orange. 
Petechire, ecchymoses, vesicles, pustules, and large patches of extravasation 
may be found upon the surface of the body. rrho mucous membranes arc 
not infrequently of a distinctly yellowish tinge. 

The gall-bladder may or may not be increased in size; it commonly con
tains a moderate quantity of dark-colored bile, and its mucous surface ex
hibits spots of punctate extravasatiou as well as arborescent vascuforiLy. 

The ov(tries and uterus very frequently contain a considerable quantity 
of extravasated blood.' 

Etiology.-As yet the specific microbe of yellow Ienr has not been dis
corered, although two or three have been claimed by different investiga
tors as pathogenic of this disease. From its clin ical history we arc led to 
believe tha.t it is to be included in the class of diseases whose microbic ori
gin lrns been determined. 

Yellow fever is rarely met with beyond the limits of 45° North and 35° 
South latitude; it prevails in the West Indies and eastern part of the \\'cst
ern Ilemisphere far more frequently than any other region, and the locus, 
if we may say so, of the malady is the Antilles. In these places it is en
demic, and to a. comparatively slight extent it is so in certain portions of 
Europe and Africa. Commercial sea.j)Orts arc pre-eminently llic starting
points of great epidemics; it is sometimes circumscribed within very nar
row limits in the seaports. Crowding j g one of the essentials to its de\'elop
rnent. The average temperature of the locality wbere it prevails must Le 
at least 73° F.; there must be a certain amount of moisture; and animal 
and vegetable matter must undergo decomposition, either on the suTfaco or 
in the substance of the soil. On ship-board there may be the greatest un
cleanliness, yet the fever will not appear on the vessel till it has touched 

1 Trail.i du ,lfafadiu Jnpctieuxe": Jlfaladit till Jfal'alt, Fih'1·t JautU, Jtaladie8 1'!fP/ioidtB, .li'ifvr1 
TvP/11J8 de1 Ahmiu. Wilhelm Grh:ij il1gcr, Pnrie, 18(;8. 
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]and in an affected port or been brought inlo communication with a ship 
a!l'eady con Laminalcd. 

The time of year during which the fever prevails var ies with the climate 
and lcmpcrn.turc; in the United States it usually appears in July u.ud 
August, to disappear with the first frost. rrhc epidemic in New York cit ; 
in 1795 began in August :md terminated in October. When thcprc\ai!ing 
winds arc southeasterly, the development and spread of au epidemic arc Iu
vorecl; northwesterly winds check or arrest it. As has been mentioned, a 
severe frost or a "freeze" puts an end to the further progress oi Lhe dis
ease when it pren,ils under the most propitious circumstances Ior its devel
opment. 

Th ere is much reason in the argu ments of those who contend that yellow 
fever is an "acclimation" disease. First (and here, however, it shoulU be 
remarked tbat the disease is indigenous in some regions), certain islands a.nd 
seaport towns along our Sou thern coast a lways suffer from an epidemic whcu
C\'CI' cer tain atmospheric conditions exist; a resident of one of these }Jlnces 
where yellow fever is indigenous is far less liable Lo have the disease than a 
strnnger, es1Jecially one from the North. One attack is usually, not ab
solutely, a protection against a second. The disease is especially liable to 
appear in those localities where a severe type of perni cious !ever has pre
vailed, and after a warm, rainy season rat.her than after a dry, cool one. 
Whether Lhe fever is epidemic or eudcmic, and whether Lhe locality is onc 
frequently vis ited or one in which Lhe disease is indigenous, SJJoradic cases 
arc of very rare occurrence. 

Th e uegro rnce has a marked immuni ty from this fever. .Age and sex 
exercise no influence upon the et iology. Occupation seems Lo have somr 
effect in its production, sinoc those wl10 work over, or near. hot fires are 
stricken much oftener than those who work in unheal thy, filthy surround
ings. Exposure to co]d and wet, a lcoholismus, and venereal excesses here, 
as elsewhere, render indi viduals more ljable to the fe"Ver. 

In regard to the 1wture of yellow fever poison, some assert that it is n 
malarial miasm, modified by the person in whom it lodges. It is in many 
respects similar to the poison of typhoid, both in etiology and the manner 
of its conreyauce. It is unquestionably a specific poison, which <lifters es
sentially from the poison of every other fever. rryphoid, malarial and yel
low fever may all prevail at the same time in the same locality, but one will 
never merge into the other; each runs its own individual and pecul iar course . 
.All chemical and microscopical research has, as yet, bilecl to discoverwlwt 
Lhc poison is; but we are led from its mode of conveyance and from the 
condi tions of i ts development to believe that it has the elements both of n 
miasm and a contagion. 

rrhere are th ree leading doctrines in regard to the contagions character o[ 
yellow fever :-first, that it is con tagious, like small-pox and scarlatina; 
second, that it is non-contagious, and never directly transmitted from tho 
sick to the healthy; and third, that when yellow fever is prevailing in n lo
cality, it may be carried from one person to another in that locality. The 
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last is the doctrine of contingent contagion. One who has seen the .fever 
in hospitals needs no argument to prove that it is not directly contagious. 
Some claim that yellow fever poison, though not directly transmissible from 
the sick to the healthy, becomes infectious when brought ln contact with 
decomposing animal and vegetable matter. It is well established that epi
demics of yellow fever only occur in those localities wbcre decomposing ani
mal and vegetable matter is present; and when men arc crowded together 
in shops and around the docks and wharves of seaports, or iu the filthy 
streets and dwellings of such localities. I n some few instances cvidencrs 
exist that yellow fever breaking out in the holLl of Ycsscls has been circum
scribed lo well-defined and very uarrow limits by free venLihttion . T hel'C 
arc ample facts to snstaiu the belje[ that this fever is infectious only when 
the atmosphere has become loaded wilh the emanations of animal and veg 
etablc decomposition to which has been added the specific yel low fercr poi 
son. Under such circumstances, the disease may Uc propagated from lhc 
sick to the healthy. 

Whatever riew is ta.ken of the contagious or non -contagious character of 
yellow fever, ull observers agree that it is portable, that it can be conveyed 
:Crom one p lace to another by means of clothing and mercha,ud ise and in 
the holds of vessels. That whenever the poison is thus introduced into 
heaUhy localities which are suited by temper<.tturc to its reproduction, and 
where there is animal and vegetable decomposition, it rapidly rnproduccs 
itself, and thus epidemics of ye1low fever occur in localities that otherw ise 
would be free from the disease. 

There is no doubt that the poison of yellow fC\"er retains its vitality for 
a very long period; and with fa,'oring conditions may cause a.n epidemic 
in places very remote from the origin of the poison. 'J'be poison is ~1 1 ~0 

cap;tble of great concenlratiOtJ, for short exposure to tho contam in ated 
n.ir that often fi lls the hol<l.s of ships on wllich yellow fever is prevai l
ing will be followed by the fever in a few hours. Ordinarily there is 1itLle 
danger in visiting those sick of yellow fever if there is free vcntila.tion, and 
one docs not remain in the infected locality for a long time. T he period 
of incubation Yarics in duration from twelve hours to four or five d:tys; 
when the exposure is followed in ~t few hours by the fernr, the feve r poison 
must necessarily be very couccntmted. The activity of yellow fcrnr poison 
is destroyed by cold; one or two hard frosts will <1l"rcst a yellow fe\"Ol' 
epidemic. Some claim that epidemics of yellow fever are sclfw limiting, 
rarely exceeding sixty or seventy days in their duration. There is not, 
however, sufficient proof to establish this statement. 1 

Symptoms.-As in typhoid fever, there a rc mi ld and severe cases of yel
low fever; but they differ only in degree, not in kind; the clinical his
tory of both is the same. 

Prodromata may occur; bnt headache, anorexia, lassitude and pains in 
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the limbs c:mnot be reckoned as characteristic or th(' fC'VC'r, nncl only 
when these occur during an epidemic are they especially significant. 
Whether premonitory signs have or have not been present, the disease com
mences with a chill, distinct and severe. In a few instances n series of 
rigors takes the pJace of distinct cl1ills. Sometimes persons while up
pcaring in perrcct health arc seized with a sernre chill, and immC'diatclr 
become seriously ill and take to their beds in a most dejected manner. Fol
lowing the chill there is nausea ancl voniltiug, the face is flushed, the con
junctivre arc injected, there is circumorbital headache, and violent pains 
in the bones, back aud limbs, especially in the calves or the legs. The eye 
has n. pecul iar lustre and a staring look. The course of the fever is the 
same in the severe a,nd in the mild cases. 

The temJJCrature rises n.tpi<lly nfter the chill to 103° or 104°F.; the limits 
vary, but ye11ow fover is not a disease of high temperature. In a lew epi
demics the initial rise in temperature has been as great as 110° F . , but these 
are phenomeun.l occurrences. At the end, or beginning, of the third day 
the maximum fever will have been attained; in our country this is rarely 
more than 104:0 or 105° F. Between this period aud the fourth clay of the 
disease slight variations, hard.Jy amounting t.o distinct remissions are pres
ent; on the fourth day there is a. rapid defenescencc; it is not nn intC'r· 
mission but a. remission, for the temperature only falls to 100° or 101 'F. 

rr::==r=7'P"'T":"i==i==r=r==r==r==r=y==;i The period of remission lasts 
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10(/ 

111/f 

l/Jf 

/Iii! 

I/Ji 

ond rise begins, one that docs 
not take place quite as rapidly 
as the first, and is not usually 
precC'ded by a. ch ill or rigors ; 
and a tcmpern.ture of 104° 01 

105° is again reached. The 
temperature now remnins stflr 
t ionary from one to two days, 
it then falls to normal and 
remains so. Th is last fall is, 
like the first, marked by a very 
sharp temperature cunc. The 
range of temperature is impor· 
taut, for it divides this di&
easc in lo three parts; first, 
the stage of invasion, the 

Temperature necord In a case or Yellow Fe,'er. febrile stage or period of ex-
acerbation ; seroncl, the stage 

of remission, ca.Im or passive period; and, third, the stage o[ the second 
exacerbation or collaps<.•. 

The pulse in yellow fever is peculiar. It rarely exceeds 110 beats per min
ute, thus differing from that of other fevers in which the rule is an in· 
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crease of five beats for every one degl'cc rise of temperature. lnclec<l, in 
milcl cases, the pn l se~rate may only be five or six boa.ts above the nornrnl. 
It has been observed to foll much below l he normal, as low as 40 nnd 
sometimes 30 in a minute. The "feel " of lhe pulse is as if the arteries 
were distended with gas, and hence tho name, ·'gaseous pulse,., is not 
inappropriate. It is compressible and of an nncertrun volume, offering 
no resistance, so to speak, to the touch. 

'l'bc skin, as soon as the temperature begins to rise, ma.y be either dry or 
bathed in a copious perspiration. Followiug LLe chill there is sometimes 
au n.bnormal coldness on the surface, while rectal thermometry shows a 
marked rise in the temperature. At the close of the first, or beginning of 
the second day, the body emits a peculiar corpse-like odor. About the 
third day the skin begins to assume a j::mudicccl hue, noticed "first in tho 
sclcra and then spreading over the who1o body. It is a dark janndicc, 1ike 
that of pyremia, and is to be regarded as hemn.togenous ancl not 110pato
genons. Those who maintain that tho jaundice is due to retention and 
rcabsorption of bile ha,~c no proof to offer, since cviclcuccs of moch::mical 
obstruction to the outflow of the bile are among tho rarest post-mortem 
appearances. 'rhe true etio1ogy is found in tho change which takes place 
in the blood. rr110 pigment thus formed is deposited in the tissues, and 
causes a true hematogenous icterns. The perspiration now stains the linen 
yellow. This jaundice is not always present in ye11ow fever, but when it 
becomes a symptom it does not nm into the period of convalescence. In 
the third stage the jaundice assumes a mahogany hue. 

Vomiting.-Immcdjately following the chill, nausea and vomiting arc 
present. First the contents of Lhc stomach arc voided, then a yellowish 
green matter; when the latter color is present the vomiting becomes pro
jectile iu character, ant.1 the ejected matter has an alkaline rcactiou and is 
fluid. The nlkalinity is due to ammoniacal decomposition. The vomiting 
is accompanied by burning pains at the xiphoicl cartilage. If the rnmit
ing continues without any other change in the matter vomited, it is :lll 

evidence that the fever is going on to recornr.r; in severe cases the char
acteristic "black vomit" is present, the result of hemorrhage into tlio 
stomach. rrhis vomit is brownish black, semi-fluid, with a glistening re
flection, and varies in a.mount from a mere trace to many pinls. It may 
occur on the second or third day of the fernr, bnt usua11y it does not come 
on until about forty-eight hours before death, or on the cfay of death; it 
occurs only in about one-third of the fatal cases. It undoubt~dly occurs 
more frequently in yellow fever than in any other disease, but it differs in 
none of its constituents from a similar matcria.1 whfob. is sometimes vomited 
in other diseases where small capillary hemorrhages occur in the stomach. 

Microscopically1 it is seen to be made up of b1ood corpuscles, dcgcncra.tcd 
lymphoid celJs, fat cells, epithelial ce11s from the mucous membrane of 
tho stomach, fine granules of pigment, aggI"ega.tocl non-granular musses, 
and serous fluid. The action of the gastric juice is such that the color-

1 .llicroaCQJJic Reuarclua fo the Black Vomit of YtJiow Fever. Dr. :M. Michell. 
1ournal,1853. 
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ing matter escapes from !,he corpuscles as small granular or rotmdt"d 
masses. It is claime<l that the black vomit of yellow fever is specific. in 
that it contains a peculiar microscopic vegotahle organism. This is yl't 
lacking confirmation . Th e enfeeblement of the walls of the capillary VL':o:

sels results from the pathological blood-conditions, ancl as qunlitati,·c al
terations arc likewise adclccl, hemorrhagic extravasations occur in the 
stomach, and on other mucous surfaces. The hemorrhages from the no~c 
and gums that so frequently occur, nncl fin id blood in the discharges from 
the bowels arc caused by the same changes as cause the gastric hemor
rhages. Very rarely hemorrhagic cxtravasations occur during life from 
Uie respira.Lory organs, the genitals, the sh-in, and the meatus anditoriue 
extern us. 

U1·ine.-Early in t.he disease the urine is scanty, acid, and slight traces 
of albumen may be found . . Later, when tbe jaundice appears, its reaction 
is alkaliue, and bile pigment is present; as the disease progresses it be· 
comes more abundant; if not present before, it makes its appearance dur. 
ing Urn stage of remission; in all severe rnses, leucin, tyrosin and fatty 
casts wi ll likew ise be found . Entire suppression of urine is of frequent oc
currence in severe cases. Patients with black vomit may recoYer, but a. 
fatal result almost certai nly follows urina,ry suppression. Jn cases wbere 
the ycl low fever poison is concen tra.ted and the nervous sym p Lo ms a.re prom~ 
inent, suppression of urine may exist from the onset, Lut it usually docs 
no t ta.kc place un til the second exacerbation. Urremic tox:umia. is then 
added to the yellow fever poison, and the condition is almm;t necessarily 
hopeless. 'rhe perspinition in Lhis condition has a. urinous odor. 

'l'he coiintenance in some cases is almost diagnostic: the eyes arc lustrous 
a.nd staring, the face is flushed, the conjunctivre a,re jnjectecl, Uic intense 
coujunctival congest.ion g i\'ing the eyes the appearance of two btills of fire 
set in a face of a dusky, deathly bne; this gives to the countenance a re· 
markable expression of dejection and dulness. 

1.'/1e tongue is co,·erecl at the outset of the fever with a thick, yellowish 
while coating, exce11t at the tip and edges, which ronmin red. H is oflen 
indented by the teeth; and ns lhe disease allvances may become dry, brown, 
cracked and fissured, resembling the typhoid Longue. rrhe buccal mu
cous membrane is bright red at. fi rst, subsequently becoming wdematous. 

The bowels are usually constipated, lmt when <liarrh<.ea docs occur, fluid 
blood to be mingled with the discharges. Sometimes when intense 
jitundicc present, the stools are clay colored, but this is an accidental 
circumstance. 

'171 e mhul is usually clear to the ]ast, but when delirium sets in it will 
be wild and nccompa,nied by a desire to get ont of bod. The patient lies 
in a state resembling collapse, his features shmnken, indifferent both to 
his own condition and to what is occurring about him. 

Pain is qni.te severe over tbe lumbar and epigastric regions which arc: ex
quisitely sensiti ve to pressure; convulsire twitchings of the muscles, anrl 
diaphragmatic contractions are often present before death . In favorable 
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cases nll the severe symptoms distincLly remit on the second day after the 
beginning of the stage of the second exaccrbn.tion, and then follows a pro
trncted convalescence, ond it is with the greatest difficullj' that the stom
ach will rclain the blandest food. When death is to follow, the vomiting 
persists, the urine becomes Jess and less iu amount and ri cher in albumen, 
and urremic coma, or wild delirium ends the scene. Jnst before death, 
in some epiclcm ics, the tem11eraturc falls; hence t he name algid yellow 
fever. Bnt wliethcr coma, algiclity, delirium, suppression of mine, or 
black vomit is the predominant symptom in an epidemic, the disease is the 
same specific fever. The mortality varies as much iu different epidemics 
as the prominent symptoms do. 

Ditterential Diagnosis.-Y ell ow fever ma.y be confounded with aczde yel
low atru117iy of the JiYCr, relaptJing. bilious remittent, continued malarial 
fever, and the icleric variety of pernicious fever. 

'l'he diagnoses of acute yellow atrophy of the liver a.ad yel low feve r have 
already been considered. 

Relapsing fever is a.n inland disease, a .rule, while yellow fever i& 
essentially a coast disease. In l'Cdap:;ing the tem1Jeruturc rises to a 
high point, oflen 107° or 108°, the pulse keepiug pace and runuing up to 
HO Ol' 150 beats per minute; in yellow fc\·cr a pu l::;e of over 110 is very 
rare, and the temperature averages 10.t ', oitcn lower. Jaundice and the 
pccnliar-eolorcd "yclJow fever face" arc ear ly sy mptoms in this disease; 
wliHe there is no change iu the face in rulap::;iug fcrnr and jaundice is :1 

very late symptom. Relapsing fever has a true intermission, while yellow 
fever has only a. remission. 'rho spleen is markedly eularged and tender 
in relapsing fever; in yellow fever it is normal. During the pyrexial 
period spirilli are found in the blood ill all cases of rehipsing fever, and are 
absent from yellow fever. Bronchitis is a very common complication of 
relapsing Icrnr, whi le pulmonary complications are very rare iu yellow 
fover. Finally. relapsing fever is propaga.ted by conlagion, and yellow is 
not. 

Yellow fever is a portable disease, a.nd usually prevails in cities anU 
a1oug the coast; bilious 1·e1nittent fever is not portable, and is a disea~c of 
the country a.ncl inland towns. Tbe pulse-rate is 120 or 130 in bilious re
mitLent; in yellow fever it is rarely over 110; the tempcralure is 105° or 
106° in bilious remitteut, and rarely exceeds 104° in yellow fever. 'l'he 
liver is enlarged in yellow fcrer, and normal in size in bilious remittent; 
the spleen is invariably enlarged in remittcnt and uucbangc<l in yellow 
fercr. There is projeclile vomiting in ye11ow fever, while in bilions rc
miltent it is retching in character. In twenty-four hours a remission 
occurs in bilious remittent, while in yellow fever t.he remission docs not 
occur until the fonrlh clay. The urine is rarely albtuninous in l'Cmittent 
fever, while even in mild cases of yellow fever albumen is rarely absent. 
The mind is clear in yellow fever, while a patient with bilious remittcnt. is 
dnll and delirious. The difference in the invasion of the two diseases, the 
countenance, the existence of the hemorrhagic tendency, and the history of 
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lhc epidemic arc suflicicnt lo clisLiuguish yellow fever from lhe so-called 

yellow type of remittent fever. 
In continued malarial (so-called typho-mn.larinl) fe\'er lhc lcmpcralurc 

is higher than in yellow; there is cliarrhron, which is :thl'<lnl from yellow 
fever, and the spleen undergoes mn.rkecl cnhrgcment. Yellow fcnr, on lhe 
other hand, is attended by nlbnminnria nn<l a peculiar facial aspect. that 
arc both absent from all cases of contin ued malarial fcrcr. 'rlierc is 
periodicity in the variations in temperature in conlinuocl malarial fcH'r, 
and the disease is continuous over two or three weeks; while in yc11ow 
fever there arc slight and irregular nriations in lhe fm•er, and a di:slinct 
remission on the fourth day1 which removes all doubt. Pain in the right 
iliac fossa is much more m~u·ked in continued malarial than in yellow 

fever. Tho history of the epidemic, the portability, and other etiological 
poiuts will also often greatly aid in making the diagnosis. 

Prognosis.-The mortality-rate differs in different epidemics; the high
est mortality is given as one out of e,·ery Lhrce; while in mild epi<lemicli 
only one out of fifteen or twenty dies. 'rho average durntion is i;ix 
days, but in cases where a concentralion of tho poison overwhelms the 
sysLcm at the very onset, death may occur within twenty-four hours, and 
bet.ween this time and six clays there is a varying number of faLal cases. 
The couclitions lhat render the prognosis unfavorable are early high tem
pcralure, a. severe period o[ invasion, deep jaundice, scanty urine contain
ing albumen and ca:sts, black vomit, intense ptdns over and irrilitbility of 

:1~·~n::omach, a gaseous pulse, delirium, an<l, worst of all, suppression of 

Among the facorable signs are diminution in the quantity of albumen, a 
quiet stomach, slight and late jaundice, a moderate degree of forer, :i.ud 
fewer t1llacks o[ black vomit. ..'.\. positive prognosis is best withheld; hllt 
''black vomit" and complete suppression render a case hopeless. Yellow 
fever, in some epiclomics, is complicated by numerous boils and abscessc~, 
and l>y cclluliti::; and inHamnmtiou of the parolid gland, pcrh::tps termi· 
nating in suppuration. Regarding COil\7 alescence, it may be said, howeycr 
quickly it may be cstablishc<1, it is longer limn in any other disease 111 

proportion to the length of lbc fever. Indeed it is often two week& after 
tho fimd fall in temperature before the patient begins to mend, and fire 
or six month::; may barn to elupso before }1e is entirely well. Death may 
result from rapid overwhelming of the ssstcm wit,h the poison, i.e., from 
tho effects of tho blood change, from urmmia, black vomit, suppres.o;;ion, 
exhaustion or a~thonia. 1 

Treatment.-Propltylaxis is, in a. great measure, summed up in the word 
qum·rrnline. A strict qnarant ine, that sbould include not only individuals 
but also nil articles ihat hrwe been near tho infected. person or spot, would 
be very desimble. This cloes no harm to tho sick ; they may be removed 
to a hospital at once, after disinfection, for tho disease is not contagious. 
To go into the details of <1uarantine, of ship and hospitul disin!ection, 

1 " Rtlalion de let Fih;r.; Ja11116 1111-vuwe a &inl-Na::(lire t11 1861. '' 11. F. ltellcr. Porli!. 
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would be out of the domain of this work. A person who is in the yellow
[evcr region can take the best prophylactic mcasurc-removtlJ from the 
neighborhood. When this is impracticable, sulphate of quinine may be 
taken, and all predisposing causes avoided as far as possible. Mercury is by 
some regarded as an eflicient means of prophylaxis. 1 The variability of the 
mortality-rate has been referred to. Blood-letting, mercurials, stimulants, 
and quininc,-thcse are tho four chief methods that have been tried.~ 

Blood-letting, CYCn to the extent of 180 ounces a.t a time, was formerly 
practised, but has bceu abandoned, as not only wrong in theory but harm
ful in practice. Mercurials arc exhibited to-day only for catharsis at the 
commencement. Stimuhition is bad in excess ; and quinine is of no avail 
for imy but prophylactic measures, if even here it possesses as much 
efficacy as theory attributes to it. Recently carbolic acid has been added 
to this list, but it has had so s1ight a trial that nothing eau be said pro or 
con, except that it is likely to go the way of all specifics. 

The plan of treatment which seems, a.t the present state of our knowl
edge, most rensonable, may be called a dia]Jltaretio and expectant plan, the 
diaphoresis looking' toward the relief of the grave kidney trouble, and 
hence tiding over the most serious point in the fever. When a patient is 
stricken with the fever, apply coun ter-irri tat ion over the kidneys, an cl at the 
same time administer ten grains of quinine along with fifteen or twenty 
gmins of calomel. The body should be cornred with fbnnel and slightly 
heated, moclern.te diaphorc>sis being continually kept up by these methods. 
At the snme time the air must always be fresh; close quarters are always 
contraindicated. The nausea and rnmitiug may be controlled by eating 
cracked ice, drinking milk and lime-water, or by small hJ1)odermic doses 
of morphia. The restlessness, tossing, and jactitation which are so ex
hausting in some cases, and which probably arise from the action of the 
urea in the circulation on the nerve centres, are best controlled by hypo
dermic injections of morphine. Full closes of opium, producing as they do 
free diaphorcsis, may also be administered, unless the kidney lesions are 
very grave. Suppression is treated by the usual methods, large doses of 
turpentine being given. In the last epidemic 3j of turpentine in sugared 
water was given every four hours in the case of a negro, and recovery 
followed. 

In copious hrematemesis styptics can be given cautiously, and cold com
presses may be applied over the epigastrium. When the various discharges 
have caused much exhiiustion the judicious use of stirnulnnts is often 
beneficial. When the opportunity offers, it might be well to try hypo
dermic injections of the sulpho-carbolate of quinine. Yellow fe,'er runs its 
course in five or six days; hence the vital powers must be sustained until 
the defervescence, and this is found to be extremely difficult on account of 

,;,}'tlJQw Ferer: tu origin, improper treatmenl,prer:ention, anct cure. Dr. W . A. Shub{'rt, Sn\'fmnsh, 

A di#erfation on lite IOUT'CU of malignant, bW.ous, or yellow .(euer, and mean.t of pnvenlin{J it . Dr· W. 

G.1~!~~~~ ~:~,~~~:~ii=~nd beltandelt nach ti11a neuen A1188iclll vom Wuen der F'ietxr in AlJ(lt· 
"~nu1. G. Eich born. B~rlln, IS.'l3. Tht hi.stmy of yellWJ/evtr, wiih the 11148t suca ufid m.ethod of lreat
·1~1d. Dr. J. M~krill, Baltimore, 1700. 
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the extreme gastric irritability. A bland and highly llOurishing dil'L is to 
be prescribed as soon as convalescence occurs, and tonics form an esscntia1 
part of treatment at this period.' 

EPIDE1\ITC CIIOL"ERA. 

Epidemic cholera is an acute general disease, which prcvailscpidcmic.:a11.v, 
and in certain localities is endemic. It is cliamct.crized hy copious watery 
discharges from the alimentary canal, by cramps, and hy suppression 
of the excretions. It has also received the nt1mcs of cholera Asiatica, 
cholera aSJJltyxia, and epidem'ic, nwlignant, algid, or blue cltolera. 

Morbid Anatomy.-The post-mortem rtppearances vary with Urn period at 
which death takes place; in the stage of co11apsc or in that of reaction, 
there is usually marked emaciation; tbe extremities are noticeably shriv
elled, and the surface of Lhe body in the dependent portions is bluish or 
mottled; sub-conjunctivtt1 ccchymoses are often oLservecl. The !ac:e has a 
pinched and drawn expression, and the eyes are deeply sunken. 'fhc body 
cools slowly after death, and frequently there is a }Jost-mortem rise in tem
perature of two or t hree degrees Palu. 

R'igor 11101·tis is marked immediately after death, aud muscular contr:ic· 
tions often cause changes in t he position of the limbs and body. 'l'heskin 
is often so shri velled as to resemble the condition cu.Jled "parboiled," 
which is best marked upon Lhe extremities. Putrcfaclion comnlenccs much 
later than in other discuses, on account of t he wilhclra.wal of large quantities 
of fluid from the body. 

The visceral lesions are as follows. 'l'be small in testine is distended and 
of a bright red color; its muscular coat is somewhat relaxed . Its mucous 
membrane is injected with a fine aborescent YascubriLy ; it is sometimes 
cedematous and its folds arc often prominent, especial1y aronncl tho lower 
part of the ileum. Pcycr's patches and the solitary follicles arc at first en
larged, the latter more than the former; if the solitary glands rnpturcJ the 
membrane presents a reticulated appearance. rrhe comma bacilli are fonnd 
in the intesti naJ contents, in lbc mucoui:i membrane and glands throughout 
lhe canal. Ulcerations resembling typhoitl ulceration may occur, the glands 
become flattened and pigmented. rnicre is an a1most complete detach
ment of the epithclium ; if any patch is left nndenuclecl there is a sub
epithelial exudation which loosens its attachment to the villi. The intes
tine may be partially or completely fHlcd wilh a" rice-water," whey-hke 
nuid, alkaline in reaction, which contains an abundance of cast-off epithc
liuin, and the cholera bacilli, a11d rndes in consistency from the ordinary 
cholcrn stool to that of putty. The mucous surface may be of a bright 
red, grayish, or, rarer than ull, a greenish color. In some instances the in
testine contains n. moderate quantity of dark grumous blood. During the 
fever of reaction gray dipbtheritic patches, very difficult of removal, whicb 
later become dry, brown sloughs, arc sometimes found in both the small and 

1 Ttlltno Fever in Oltal'leston, 1871, with RemarkiJ upon iU Treatment. Dr. F. P. Porcher, Cbarlemtoo, 
1812. (Tranis.S.C. Med. As!o.} 
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large intestine. Similar patches have also occasionally beeu observed upon 
the mucous membrane of the biliary pctssages, vulva, and vagina. In 
severe• cases the basemcl'lt membrane is wbo1ly denuded. 

The JJe1·itoneum of the small intesline is of a rosy color and dry, or is 
covernd with a thin layer of plastic matter. 

The intestinal glands are congested, swollen, and prominent; while the 
mucous snrfaee has large ecchymoses and patches of extravasation upon its 
substance. Dipbtherittc ulcerations may be present in the colou. 

'l.7w msopltagus is sometimes congested ancl cccbymosccl, and its glands 
are swollen. It may ham its epithelium detached, and at times it is cov
ered with a diphtheritic exudation. 

Tile stomach fa at first distended and filled with nuids similar to those 
which <lre found in the small intestine; later its mucous lining is 11ypcr
remic, swollen, often rc1axed and ccchymotic. Still 1<1ter it is collapsed 
ru1dempty. 

'1.'lte kidneys arc intensely congested and enlarged, the capsule is adl1er
ent, the surface presents a stcllate or H marbled" vascularity, a.nd on longi
tndin:.1l section both cortical and mednllary portions exhibit punctate or 
striped blood injections, and numerous ccchymoses. 'l'he small veins, es
pecially around the glomeru1i, arc engorged, and the cortical portion of 
the kidney is more or less discolored. The uriuiicrous tubules have their 
epithelium loosened, and the cells are cloudy, swollen ancl filled with a 
granular albuminoid material ; often transparent cy]jnders fill the lumen 
of the uriniferons tubes. For the most part the lesions resemble those of 
acute croupous nephritis. All these changes may occur during tho first da.y 
of the choleraic attack. Later, during the secondary fever, the discolora· 
tion and tubn]ar changes arc incrcnsed ; tho size of the kidney being one
sixth to one-third greater than normal, ancl the epithelial cells undergo pro· 
gressive fatty degeneration, aucl the wl10le organ becomes soft and friable. 
Ohemiea.l examinations ha\'e shown the kidneys to contain an abnormal 
quantity of urea, uric acid, leucin, and some bile-pigment. 

T!te bladder is at first contracted and empty; but later it may be par
tially filled with :tlbnminous, milky urine. It~ mucous membrane and 
that of the ureters and pelvis of the kidneys undergo chm1ges similar to 
the other mucous surfaces ;-viz.: hyperromia, ecchymoscs, and perhaps 
d1phtheritic processes. 

1'lte lungs arc engorged at t1ie entrance of the pulmonary artery ; but 
the parencbyma of the lung is collapsed and exsanguinatrd, and crepitatea 
Jess tl1an normal lung-tissue. If death occurs during or after the reaction
ary fever, extensiYe redema, bypostatic congestion and hemorrhagic infarc
tions may be found. Broncho-pneumonia an<l lobar pneumonia and 
emph_ysema are present i11 those cases where death occurs during con
valescence. Puhnonary gangrene is a rare lesion. The trachea and 
bronchi are engorged and corercd with a muco-pus, while later a second
ary diphtheritic process may be established upon their mucous surface. 

1.'lte pericarcliwn is dry, and its Yisceral layer is ecchymotic, while the 
parietal is coated with a sticky, pasty material. 



'l'he lteart is hard, dry tllll1 conlracted, containing in it :; rig-ht r:nit.v, 
which may be distended, soft clots, which somclimes extend inlo the 
pulmonary artery and in!o the veins. The left cavity is cmpfy, or has 
only a fcw small black, loose: CO:lgnJa in it. 

1.'hc blood is darker and lhicker than normal, lhnc is an incrca~c in 
its albumen and corpuscles, as well as in its speci fi c gravity :.incl in 
organic solids; while there is n. decrease in its salrne clements ancl in ih1 
coagulating power. Ure'.t is occrudona11y present. 

'The spleen is small. wri11klcd, flabby and sh runken , !hough whC'u typhoid 
symptoms co-exist, or when it is the scat o[ blood cxtmvasations it is en
larged nml so[tened . 

'.L'he lil'('r is usually pale, conL:Lining patches of commencing fatty clo
gencrntion, and the large veins arc distended with b lood. There is cx
foliation of the epit helium of the mucous su rface of the gall-bladder, 
which causes plugging and disten tion of lhe ducts. 

Tfte meningeal vessels of the brain and the si nuses arc engorged, while 
the cerebra-spinal fluid is Crcqncntly absent. Mc<l ullary hypcrmmia is 
common. But when death has occurred late, lhc Lraiu contains less blood 
and is oflcn superfici:tlly rudcmalous. 

1'/te snb-rntttncous conuectfre-tissue is hard and dry. Parolid swc1lings, 
furun clcs, purpuric and scorbutic spots, u lcerations of the cornea, and 
lied-sores arc oflcn present. 

Etiology.-Cholcfa. is an aculC', infcctio 111.;, non-cont:1gious disease. '!'he 
comma bacillus, which is round in the intest inal canal or cholera patients, is 
almost universall_y recognized as the specific c~1u r.::e of the disease. It pre\'ails 
epidem ica lly and ma.y be endemic. It first appeared in the East, and thence 
spread in all direct ions, following lhe routes of commerce without regard to 
climale. No conn try bas been entirely exempt from its ravages. It has pre
vailed, howeve r, chiefly in hot climates during wcl seasons. In this coun!.ry 
it 1we\•a ils most in midsummer. I t is more fo~bl c to occur in low ]ands 
than in mountain regions. Badly drained malarial districts favor its cl c
velopmC'nt, especially where a cup-shaped rock or clay substratum is cov· 
cred by a t hin ]ayer of permeable earth, ftworing the decomposition of 
vegetable matter. Bad food, overcrowding, mental depression, excesses in 
venery and alcohol drinking, predispose to cholera. Epidemics of cholera 
occur most when the atmosphere is moist nncl su ltry, or when n. sultry 
period follows a warm rain storm. Districts where these conditions pre· 
vail arc rcgardccl as favoring the development of the cholera baci11us. 

As soon as t he cholera discharges undergo decomposition, the bacillus is 
r;:tpidly dc\·clopcd an<l ma.y be conrnyed from one locality to another Uy 
the wind, by waters, and in clothing. The specific poison of cholera. is con
tained in the discharges from the mucous surface of the alimentary canal; 
i t is not infectious when fresh, but it acquires virulent infectious prop
erties in from two to four days, and is rendered innocuous Uy cold. 'rherc 
is nOC\'idence that thC' bodies or cholera patients arc infectious. The estab
lish ment of these facts readily accounts for its Rnclclcn nppearnncc iu dif
f er l'nt places r emote from one another. An individual travelling rapidly 
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from one place to another becomes the carrier of the germ. which is to 
develop the in_fection in those localities in which the conditions favor its 
reproduction. 

Symptoms.-The length of the stage of incnba.tion of cholera is not de· 
termined, but it nndoubtedly varies from a few hours to as many days. 
Its symptoms may be divided into !our stages. These divisions arc arbi· 
trary; first, the stage or inrnsion, or premonitory slagc; second, the stage 
of painless diarrhcea; ·third, the algid or collapse stage; fourtli, the stage 
o[ reaction. 

Tfle prodromal symptoms are a feeling of weight in the prccordium, 
rumbling of the bowels, general malaise, a l)CCnliar pallid anxious counte
nance, and nervous phenomena, such as vertigo, tinnitus anrium, head
ache, and tremor. Sometimes there is apathy, again a condition of ex
hilamtion. Not infrequently, for a couple of da.ys, there arc frequent and 
moderately fluid dejections, sometimes accompanied by exhaustion, rarely 
by griping. This is called the cholera diarrl1roa. 'rlicse premonitory 
symptoms coutinne from a few hours to a week; usually, however, about 
two clays. They may be, and frequently are, absent, the disease commenc
ing precipitately with a painless diarrhroa. Occasionally the prodromata 
assume the character of cholem morbns, but cramps are more prominent, 
and there is li Ltle or no fremil odor to the disch:lrgc. 

The second stage is characterized by a profuse diarrhroa, generally com
mencing in the morning or in the middle of the night, and the patient 
describes the dejection as passing from him in a stream. These painless 
discharges sometimes, after the second evacuation, lose their freon.I odor 
and color, and assume a light sLraw-colored or whey-l ike appearance. ':l1bey 
vary in number from three to twenty a clay. and are often accompanied 
by attacks of regmgitatiYe vomiting with each evacuation. 'l'he average 
amount of fluid discharged in this stage by n. cholcrn. patient in twenty
four hours is about sixty ounces; the patient becomes exhausted and as· 
sumos a peculiar apathetic condition; dizziness, headache, and vertigo some
times arc present. Complete anorexia is present from the onset, and the 
thirst is tormenting and constant. Bile pigment disn.ppcars from the 
stools, and the rice-water appearance is assumed; there may be a pinkish 
tint on account of the admixture of blood. The rice-water discharges 
often have a whey-like appearance consi!~ting of the watery elements of 
the blood; their specific gravity varies from 1.005 to 1.0l2, and they con4 

tain a sma11 proportion of albumen ancl an excess of sod ium ch1oriclc. On 
standing, the rice-water fluid deposits a sediment holding fine grarnular 
cells, amorphous granular matter, shreds of tissue, minute nuclen.ted cells, 
epithelium aud blood globules. Occasionally the blood globules arc so 
numerous that the vomited matters arc red. Vibriones, baderia, urea, 
triple phosphates n.ud a few Icucocytes are also not infrequent ingredients. 
The vomited matter, after the contents of the stomach and bilious matters 
have been ejected, is a clear, watery fluid containing mca and carbonate of 
R.mmonia ; it is ejected in a stream, wit11out nausea or effort, and is char. 
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acteristic of cholera. Everything introduced into the stomach causes vom
iting. 

The tongue is dry aucl covered with a thick white. coating; tho coun
tenance becomes pinched and of a lmulcn hue, the expression is stari ng 
and dull ; as the exhaustion verges on collapse, the pulse L>ccomes imper
ceptible at the wrist. Often there is distressing hiccough, and more or 
less dyspucea. In rare instances the abdomen is tense, hard and scnsitiro 
to pressure; it may be retrnctcd. Suppression of the urine is not or infre
quent occurrence at this stnge. 

T!tealgid stage commences with a well -marked fa11 of temperature; first 
in the hands, feet, and face, but soon orcr the entire body. The axillary 
temperature mfLy fall as 1ow :is 72° F ., or cron 1owcr, while the rectal tem
perature registers 101° or102° B. The accompanying sweat makes the sur
face feel colder than it really is; the patient himscH rarely complains of be
ing cold. The skin is in distinct, hard fol els(" washerwoman's sk in ") and 
of a bluish 0 1 livid color. 'rhe features aud extremities are pinched, the 
eyes arc deeply sunken, and have purplish rings about them. Tbe patient 
is in a state or aparhy or stupor ; and is roused therefrom only by the 
severe cramps, which cause him to shriek and throw himseH about tlrn 
bed. 'l'hese cramps chi efly allect the muscles of the calf of the leg. 

In the last portion of this stage (ca1led the aspltyxial) the condition o.f 
the patient is apparently hopeless; the deadly coldness is so marked in the 
tongue and month that the thermometer may show a temperature of only 
79° F. The l ividity and cyanosis, the imperceptible heart sounds, the ab
sence of the radial pulse, the "cholera face," and the hoarse sepulchral 
"cholera whisper,'' the agonizing cramps that now recur o!t.ener than at 
first, comp1etc the desperate picture or the d isease. The vomiLing and di
arrhcea. now markedly diminish and the di scharges arc less fluid when they 
do occur. rrhc stools arc passed involuntari ly or heed lessly. 

The 1wine is either completely suppressed, or a few highly albuminous 
<lrops are pa~secl. The respir:.tt.ions a.re shallow and hurried, often being 
40 per minute, and alternate very often with paroxysms of intense dysp
ncca. 'rhere is a 1oss in weight during th is period, ancl so clmined is the 
blood that there is a.n absorpt ion of pathological fluid accu mulations as in 
pleurisy and synovitis. The 8aliva and all secretions arc su ppressed. Late 
in this stage of cholera. the stools, from being odorless, change, and assume 
a smell something like decayed fish. The state of collapse may lastforty
eigh t hours, and yet recoYery take place ; or death may occur in two or 
three hours from the onset of this algid condition. 

Tlte mind is clear throughout, and cousciousness is retain ed till t110 last; 
it is even recorded tbat insane pfttients have, in " cbo1era collapse," re
gained (temporarily) their sanity. 

The" reactive stage," when reached, is often marked by as speedy a re
turn of favorable signs as was the algid stage by unfavorable ones. The 
pulse npp<'nrs in the ca.rotids and ut t he wrists, and the heart-sounds be~ 
come distinct and regu1ur. 'J.1he temperature rises, Lhe skiu becomes warm, 
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the fllce Joses its "deathJy" look, the cramps cease, and the diarrhcca con
tinues ; the stoo1s soon acquire :t frecal odor and a brown color; although 
in cases where the algid stage is prolonged, foul-smelling, greenish, fluid 
discharges continue for some time. The urine next appears, although its 
return may be dehLj'Cd from ten to thirty hours ; at fi rst it is scanty, high
colored and nllmminonsi containing casts, and turning pinkish with ni lric 
acid. Soon it becomes copious and normal in character. The duration of 
this period varies from one to ten days. ' f1hi s is a history of a. tn)ical case 
of cholera. I shall now briefly consid er some of the more common varfa
tions. 

rllolerrr fyplwicl is perlia,ps tho commonest seq nel:t of tho c~llapse stage. 
Aitcr :t few days, in some cases a. week, of woll-nrnrked reacliYe sympt-oms, 
when the secret ions are fu lly established and excretion is being normaJly 
performed, a quickening of the pulse jg noticed, usua lly toward evening, 
:mcl soon a feb rile mornment is established, which recurs witl1 regnlar 
paroxysms. Th ese nre nceompanicd by aclynamic symptoms, snch as low, 
muttering delirium, a dry tougne, injected conjnnctivre, coma, and often 
bed-sores and purpuric spots. The patient sinks into a.st:tte of extreme ex. 
haustion, and gradually the coma deepens, the bowels and bladder are m
voluntarily evacuated itnd death occurs. If patients recover from cholera 
typhoid, the eonrnlescence is very protracted and un certain. 

Urmmia, is a. frequent condition; followingthcstage of collapse no urine 
is secreted in the reactive stage ; and in about th irty-six or forty~eight 
hours the pulse becomes abnormally slow, the face slightly flu shed, and the 
eyes darkly injected. The urine is entirely suppressed or very scanty, and 
will be found to conla.in albumen and casts in :tbnndance. 'fhere is con
stant he:tdache, rarely a mild delirium. rrh e patient beco1nes drowsy and 
lisllcss, vomiting a S}Ji1utch-green mnteria.1. Epileptiform convulsions are 
fo llowed by coma and den.th. The bowels a.re constipated, and the Icbrile 
symptoms a.re negative. 

A" cltolera eruption," so-called, sometimes makes its appearance either 
in the typhoid variety, or in the stage of reaction. 'fhis eruption varies in 
chnracter: it ma.y be an erythema, or resemb]e urticaria or roseola. It ap
pears first on the lrn11ds and feet, then spreads to the trunk, t he face being 
very sl ightly affected. :Ma.cnlar, papular and vesicular erupt ions sometimes 
occur; in all cases the appearance of a cholera. eruption is a favorable 
symptom. The empt ion lasts about two days, and is often accompanied by 
a "burn ing " sensation. Although in children the disease runs the s:irne 
genera.I cou rse, col lapse supervenes much more rapidly, a.nd den.th often oc
curs after a fe,v choleraic discharges. 

Olwlerine is a mild form of cholera occurring during a cholera epidemic, 
nucl attended by all the characteristic symptoms of the disease, except that 
there is no algid stage. ':rhere is often a slight coolness of the extremities 
and cramps in the calves of the legs. Recovery is usually rapid. It may 
be followed by a severe and well-marked attack of cholera. 

Differential Diagnosis.- Duriug au epidemic, cholera is not likely to be 
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mistaken for any other disease; but when it occurs in isolated ca~cs, it mny 
be confounded with acute poisoning, as from a1·senic or antimony, and with 
the gastro-enteric variety of pernicious fever. 

In cases of poisoning there wil1 be the evidences of the action of the 
poison on the mouth and pharynx which are absent in cholera. The 
vomiting in cholera is regurgitative and painless, whereas in cases or 
poisoning it is distressing, and is preceded by an intense bnming pain 
in the c.esophagus and stomach. Diarrhaia, if it occurs in poisonin~, 

is ne\er of a" rice-water" character, but mucous and blood-stained. A 
chemical analysis of the ejected matters will cletect the presence of a 
poison. 

In the gastro-enteric variety of pernicious [ever the first two or three 
discharges from the bowels arc bloody; while in cholera they arc ncYcr 
bloody at first, and soon assume the "rice-water" appearance. In gnstro
enteric pernicious fever vomiting is rare, but if present, is puinful and 
retching in character; while in C'holera it is regurgitativc. 'l'he tcmpemturc 
in pernicious fever is high, often reaching 106° or 107° F., while Cchrilc 
movement in cholera is slight. There is free pigment in the blood in per· 
nicions gastro-enteric !ever, which is never found in the blood of a cholera 
patient. 

Prognosis.-The mortality-rate varies in different epidemics from 20 to 80 
per cent. ; generally one-haLf recover. rrhe more dense the population in 
any locality and the nearer the sea-coast the higher the mortality-rate. 
'J.1he mortality-rate is always less toward the end than at the commence
ment o! an epidem ic ; it is greatest in those under one or over fifty years of 
age. llabits o! li fe and hygienic surroundings influence Yery greatly the 
prognosis. The duration of an attack Yuries from a few hours to two weeks. 
Fatal cases usually terminate wilhiu two or three days, while the aver
age Jura.tion o! those that recover is nine days. Each epidemic in this 
count.ry has been milder than the preceding. 

rL1he symptoms which indicate recovery arc a general improvement in the 
appearance of the patient; he becomes less restless, his breathing slower 
and more natural, the radial pulse returns, the lividity of the surface dis
appears, the shrunken tissues expand, the temperature rises to normal, th<' 
urinary secretions are re-established, the discharges from the Lowcls arc 
again stained with bile, nnd t.he patient ial1s into a quiet sleep. The un
favorable symptoms are involun tary pinkish discharges from lhc bowel.~. 

absence of the radial pulse and the second sou ucl o[ t.he heart, extreme cy
anosis, a complete suppression of urine, coma, pcrsistency of the vomiting 
and diarrhooa, and the occnrrence of complications. 

Cholera. may be complicated by broncho-pneumonia, lobuJar pneumonia, 
ceclema. and congestion of the lungs, pericarditis, peritonitis, and pleuri~y. 
The scquelre are urremia, membranous enteritis, cerebral redema and 
l1nlcrremia, gangrenous or imrpuric patches, ulcerated corncre, furuncl<'~, 
bed-sores, and gangrene of the lungs. Dea.th may result from the direct 
effects of the cholera poison without the occu 1Teoce of the diarrhren, !row 
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the exhaustion produced by the diarrhcea, from heart-failure, and from any 
of its complications or sequel re. 

Treatment.-Prophylactic and hygienic measures may limit the duration, 
extent, and the mortality-rate of a cholera epidemic. When a cholcr:t 
epidemic is prevailing quarantine regulations must be vigorously enforced, 
and those attacked by the disease should be isolated. All cess-pools, 
privies, and bodies of stagnant water in tllc neighborhoocl should be drained 
or disinfected, and each member of the community should be plnccll under 
the best hygienic conditions, and his diet carefully rrgnlntcd . All excesses 
in food and drink, and all sonrces of intestinal irritation should be avoided. 
A diarrhooa occurring during a cholera epidemic should be immediately 
checked. 

Cholem stools shouJd be immediately disinfected and buried in trenches, 
as in typhoid fever. 'l'he linen :incl all utensils used in the sick room 
must.also be thoroughly disinfected. Instead of sulphate of iron a.ad hydro
chloric acid mingled with the freces, carbolic acid m:1y be used; indeed, 
many regard it as superior to n.ny other disinfectant for the purpose. All 
persons, who arc able, should be immediately removed from the infected 
district. 

The first great object of medicinal treatment is to control the prodro
mal diarrlicea. For the accomplishment of this, opimn is the most reliable 
drng; it may be combined with nitru.te of silver, sulphuri c ncid, small 
doses of calomel, or with vegetable astringents. Brown-SCquard states thuL 
morphine hypodermically in sufficient doses at tl10 onset will prevent 
cholera. Tbe patient is to be at once placed in bed, kept absolutely quiet, 
and the abdomen swathed in flannel bandages. If there are slight sign.s of ex
hanstion e::1 rly, stimulants may be gircn c11rcfully. Turpentine stupes over 
the stomach and bowels in the early stage, when the symptoms are urgent, 
are often serviceable. Nausea iu the premonitory stage is often allayetl by 
rnrbon ic-acid water, cracked ice, or effervescing drornghts. 

When the disease is fully established, as indicated by the projectile vomit 
n.nd rice-water stools, the treatment becomes H symptomatic" or Hex
pcctnul." '110 relieve the agonizing thirst patients may take freely of 
cracked ice, very cold seltzer water, or carbonic-acid water combined with 
lime water. II the pulse becomes imperceptible at the wrist, indicating 
hear t insufficiency. stimu lants arc inclfoatcd, but they must be c11rcfu lly 
administcrccl . English physicians in India. give opium, cnJomel, and aceta.to 
of lead (or tannin) during the stage o[ painless dinrrha::m. If the cramps 
arc not scvc rC', tbey may be relieved by friction. But when they bccomo 
severe, hypodermics of morphia combined with chloral arc indicated. If 
the extremities bC'comc cold they should be wrapped in hot cloths, or hot 
water bags may be placed around them. or they ma.y be rubbed with stim
ulating liniments or capsicum preparations. In the stage of collapse iced. 
brandy or champagne given repeatedly and in small doses is the best stimu
lant; musk and ammonia a.re also recommended. rrhe inhalation of amyl 
nitrite has been tried, and found very efficient in combination with alcohol, 
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in the advanced stage of collapse. When death is impendi11g, whiskey 
may be injected hypodcrmicnl1y, or milk maybe administered intravenously. 
In the use of stimulants one must be guided by the pulse, and the effect.a 
or the stimulation. 'rhc India cholera pi lls, given in the co11apse, are 
made of camphor, asafootida, pepper, and lhc essential oi ls or ether. 

As the reactionary fever comes ou, and the tempcrntnrc begins to riee, 
nourishment must be given with the g:rcn.test care; t he rule being to post
pone a solid diet as long as consistent wiLh maintenance of strength) 
milk, beef-juice, rrnd very light broths arc the only articles or diet admis· 
sible for some time. When the stomach is weak and irritable, and t.hcrc 
is a tendency t.o vomiting, bismuth and cherry-laurel water ca.n be giTcn 
with advantage. Cerebral symptoms must bC' promptly trenfod by icc-bap;s 
about the head, heat lo Lhe feet. and bromide of potaseinm internally 
rr1ie Slll'l'Olllldi ngs of Lhc patient, the maintenance of chrcrfnlncss and 
calm, and evPu tempcra.turc-Lhcse a.re important points lo be obsel'ved. 

DYSENTERY 

Dysentery is a specific febrile disease, with a cl1aracteristic local lesion. 
Its local lesion is an inflammation o[ the mu cons membrane, and of tlie soli· 
tary and tubular glauds o[ lhc large intestine. It h~u; points of rcsem· 
blance to atnte infectious diseases, being attended by fever, nml having a 
characteristic Jocal lesion . lt may be acute 01· cl1ronic, epidemic, emlemir, 
01· spomdic. 

Etiology.-Dysentery occurs in its severest and most fatal form in trop
ical countries, though sporad ic cases and e,·eu epidemics arc constantly 
met in the temperalc zoues. There are localities in which it is endemic, 
olhers in wh ich il is epidemic. 

In co11sidering the etiology of dysentery two fo r ms of tlte disease must be 
recognized: the one in which the causative agent has not been cleterniined; 
aull the tropical, caused by the amceba culi. '.!'he fornier undoubted!)' is 
clue to a specific micro-organism, thoug h it has not been discovered. 

'!'lie amceba coli is a uuicel\ular, rnonouuclcatcd, spheroidal organism en
dowed with amooboid movement. lt consists of grauular protoplasm, con
tains ouc or morn vacuoles, and varies from three to seven timt:'s the diame
ter of a red blood corpuscle (20- 501•). 

Dysentery is especially likely to prm'ai\ in malarial <1istricts, aml it iR 
probable that the same conditions o{ soil favor the clevcloprncnt of lhc 
two d iseases. Dysoutery is rarely seen in dry, sandy regions. In all local· 
ities it is most common in the summer ancl :iutumn. 

Impure, stagnant water has bee11 a recognized cause oI dysentery from 
most ancient times. It is now believed that it is not the water but the 
organisms it contains which produce the disease. 

Anti-hygienic snrronn!lings, s11ch as overcrowding, bad or insufficient 
food, exposure to colt1, or chilliug the surface, alcoholism, mental aaxiety, 
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ancl excessive fatigue are considered predisposing causes. Dietetic inclis· 
cretions, also, as the eating of unripe fruit, arn a prel1is1Josing cause. 

Dysentery is not contagious, but it is probable that it may be trans· 
mitted from the sick to the healthy by me:l!JS of soile<l body nucl bed linen. 

Dysentery occasionally cuds the scene in other diseases, as in pneumonia, 
typhns or typhoid lever, nephritis, etc. 

Morbid Anatomy.-In mild cases tl10 Jesions are frequently confined to 
the lower portion of the large intestine, while in severe cases the whole 
length of the large intestine is in volved and often the lower part of the 
ileu m. The first ch:rnge in the mild as well as in the sernre types is a 
more or less in tense congesLion of the intestinal mucous membrane. Its 
color varies from a sl ight inflammatory blush to a purplish retl. This change 
in color is nernr uniform throughout tho affected portion. With the 
change in color tbo mucous membrane becomes swollen and infiltrated . 
The thickening is more marked at some points t11an at others, and usu
ally at the summ it of the folds of the mucous membnrne. 

Iu simple, or catarrhal, dl1sentery the soli tary follicles chiefly are :dl'ectecl. 
'rlwy become enlarged Irom serous infiltration and cell proliferat ion, and 
vary in size from a millet seed to a pe<"\. Necrosis follows and ulcers are 
formed . 'L1hese ulcers are rouml at first. Ln.ter they en large, two or more 
coalesce, and ulcers of irregular shape are formed. This const itutes the 
so·callcd follicul:lr ulceration. 

In imother class of cases the ulceration is more extensive and the ulcers 
become covered by a yellowish, fibrinous exuclation-diphthcritic dysen· 
tel)'· The long axis of the ulcer usually corresponds to the fold of m11co11s 
memLrano cireumscriUing the gut. Its edges are undermined, and the sub
mucous coat is often exlensively infiltrated with pus. Hemorrhage some
t imes takes place into the submucous coat. Th e floor of the ulcer ma)' 
l'Cst on the muscular or serous coat. Tb1J ulcers themselves often give evi
dence o[ but a small part of the destruct ion that has taken place. "Exton· 
si\e arnas of the submucous coat may have been destroyetl, t hough much 
of the mucous mernbrnne remains apparently normal. 

Jn 111.a11y instances the colou becomes Uilated, its Wi\ll thickened, and its 
inner surface presents a roughened, ulcerated appcar:rnce. Numerous voly
poid 011tgrnwths are found among the ulcers. Th ey result from ucll infi l
trat ion and hyperplasia of the submuco11s coat. Not iufrequenLly the 
whole mucous membrane is destroyed and its place occu11ied by the fibrin· 
ons exudation. Again, large areas, or the whole length of tho large iutes· 
tine, may be converted into a black, shaggy mass. 

In amO'bic dysentery tho fibrinous exudation is not formed except when 
complicated by the <liphtlieritic process, and there is a noticeablo absence of 
pus. The amcob:u themselves are found in the floor of t he ulcers and in 
the neighboring lymph channels. Sometimes they gaiu entrauce to the 
bloocl-vcssels. 

When recovery takes place after a severe attack of dysentery, the result
ing cicatrices often cause valve- like or annular folds which constrict the 
colon. 

Peritonitis may result from perforation of a clysenteric abscess. If the 
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cmcum is perforated, fmcal abscesses may form in the right iliac fossa. 
1l 1he liver may be the seat of multiple abscesses, and in amccbic dysentery 
the amccba coli is found jn them . 

In chroni:c dysentery, the mucous membrane of the large intestine is 
studded either with slaty-bluc icatriccs or pigmented ulcers. In the ma
jority o! cases, complete cicatr ization of the ulcers does not occnr. The 
edges of these ul cers are always made up of unhealthy tissue. These ulcer
ations are especi ally marked at the sigmoid flexure alll] in the rectum, 
while the mucous membrane iu the renrninder of the large intestine is 
thickened, tough, and pigmented . In some cases the intestinal walls 
atrophy and are thinner than normal, but generally, on account of the 
chauges in tlie subm ucous connect irn ti~suc, they are thickene<l and indu
rated; consequently there is more or less rigidity of the whole intestine, 
with narrowing of its calibre. Sometimes sinnses exist between the layers 
of the intesti11c; these are most often found abont the rectum. lu chronic 
dysentery, more frequenlly than in acntc, are annular and vah·e-like con· 
strict ions formed, which cause subsequent constipation. Multiple absce83es 
in the liver are often met with· in chronic dysentery. Small polypoi<.I t11-
mors sometimes form and project into the intestine. 'rhey result from 
hyperplasia of tho sub mucous coat. 

Arnrobic dysentery is often chronic from the beginning. 
Symptoms.-Dysentery is precoded by loss of appetite, a furred tongue, 

consliipatiou, or constipation alternating with diarrhcea, n. dry skin, and s 
feeling of general 1na.laise. The sevorer forms of acute dysentery commence 
with a chill or distinct rigor, followed by a slight rise iu temperature, ac
companied by anorexia and nausea. '11he temperature usually ranges from 
101° to 103° ; it ll!a.y reach 105° F. The pulse is increased in fre
quency, small and compressible. 

:i'o\~~} s;:n~~~:::~~c;:~:0a ~:1~:~:~~~ Dll#! !E !~ !E 4
£ .5E 
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desire to go to stool, with tormiua, ~111111 
both during and after a passage /IJJ" 
from the bowels. Tbc evacuations 
are at first sernireculcnt mucus, 102mru:aarutrwE 
watery looking, and contain Jumps 9:J~ffiEEEEfil§ 

~!db~r~lri~~c~:~a;:s~~~:l~.~:ur:Y~~~ l/a:vt.f::~~I~~~~ painful straining with beari ng down, 
called "tenesmus." The tenesmus /tltl 
is due to the abnormal sensibility 
of the lower bowel, and the invol- .9!/ 
untary action of the muscular fibres 
of the rectum. At the very onset 
of the attack, t he nervous depres
sion is very marked, the strcngLh is 
diminished, and the face assumes a 

Temperature Record In a cnse ot Acute 
Uy&::nkry. 

pale, anxious expression. 'l'he discharges soon become scanty and more fre-



DYSENTERY, 701 

quent, contnining blood a11d mucus (the" bloody flux"), nnd ha"e the pecu
liar dyscnteric odor. rrwenty or thirty discharges from the bowels may occur 
in twenty-four hours, although they usually do not exceed eight or twelve. 

If the disease has its seat at the upper part of the large intestine, allercd 
biliary secretions will be intimately mingled with the blood and mucus. ]f 

the dysenteric process is confined to the lower portion of the intestine, the 
blood will be sep:mtted from the mass and occur in streaks. As the disease 
progresses, the patient becomes more nervous and anxious, irritable and 
restless, and his countenance will be expressive of intense suffering. There 
1s seldom much abdominal pain or tenderness on pressure during the first 
few clays, but the slightest amount of solid food taken into the stomach 
causes tormina. The tongue is moist and covered with a thick whitish fur. 

As the disease a.d vances1 in the severe type, the stools change in character; 
they contain slougby shreds of exndative matter, looking like "washed raw 
mCat,'' mixed with blood and purulent matter, or they are of a greenish 
color resembling spinach. "l1he thickened lntestine may now be felt through 
the abdominal parietes. The a\.Jdomen becomes tympanitic and tender; 
the tenderness is usually most marked at some point along the line of the 
large intestine. In some cases the stools become brownish, serons in char· 
acter, and are often so copious as to cause extreme exhaustion. '11!10 pulse 
increases in frequency, and is extremely small and feeble; the tympani Lis 
increases, the tongue becomes dry, its centre brown or black, and its edges 
red. The restlessness increases, with a mild delirium at night, which some. 
times becomes violent. The 'U1'ine is dark and scanty. rrhere may be great 
difficulty in p:lasing it, only a few drops at a time being voided,-stran
gury. If the case tends to a fatal termination, irregular febrile exacerba
tions and remissions occur, the stools lrnYe a cadaverous or gangrenous odor; 
hiccough, snbsultus tendinum, cold perspiration, a flickering pulse, deeply 
sunken eyes, and cyanosis of the extremities usher in the fatal termination. 
If recovery is to take place, the discharges during the second week become 
less frequent and acquire a frecal odor. The temperature falls, Lhe pulse 
diminishes in frequency and gains in force. The tympani tis subsides anll 
gases arc cllscliarged from the bowels with the frecal discharges. As rccov
f!ry is reached, the face loses the anxious, despondent cxprcs:sion which it 
had during the active period of the disease. Convalescence is slow. 

,,IJicroscopically the stools contain mucus, blood, pus, cylindrical epi
thelium, a large amount of detritus, au<l putrefactive organisms. 'l'hc 
amcebt\ coli is found in the stools in tropical dysentery. 

Acute dysentery in dtildrcn is often accompanied by vomiting and convul
sions. In some cases tcnesnrns is so great that prolapsus ani occurs. 

A malarial dysentery is rccogqized by the periodicity of its febrile 
symptoms. The temperature is higher than in non-malarial dysentery, and 
exacerbations and remissions of all its symptoms occur at regular inter
vals; the hepatic, renal and splenic changes are the same as in malarial 
fevers. The stomach is very irritable, and the stools are likely to be 
serous from the onset, showing but slight traces of blood. 

In malignant dysentery the typhoid state is present with the flr i:; t <lysenteric 
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stool; tho passages soon m;snme a gangrenous odor :uul rontnin ~an. 
grenous shreds of mcrnbmnc, with abundant scrum and hloocl. The coun
tenance is not anxious, but lisllc~ and apathetic, the puJ .... o i8 rapid and 
weak, the voice feeble, lhc stomach irritable, the skin cold and t'O\'Crt·1~ 
with a cold perspiration-indeed, a stale of collapse is very cplickly rcacht'd. 
The urine may be entirely suppressed, but, if passed, scald~, uml ha:'! a 
fetid odor. Not iuircqucutly, just before death, large amounts of blood 
are discharged from the bowels and also from the month and nose. 

When all the causes of "scunry" are added lo those of dysentery, lha 
symptoms of scurvy, namolJ, great prostration, emaciation, a pale muddy 
skin, darting pains in the limbs, the scurvy sore mouth, anll the pctechial 
spots, will be added to the clyscnteric symptoms, and the stools will contain 
blood from the very onset, and are as fetid as in the mal ignant variely. Ju 
rcorbutic dysentery, proluse and fatal hemorrhages arc liable Lo occur after 
tho first few days. 

Chronic dysentery is, in most instances, the direct sequel:\ or the ac·utt 
form. In a few cases dysentery is chronic from the bcgin11i11g. '1'!11.: 
temperature usually rnuges above the norm;_\l. In some instances hectic 
fernr may accompany it. 'l'he evacuations ;\re scanty and frequent, tor· 
rninn. and tcucsmus are present in mo6t casc!'.l, and the stools contain muc·us 
At times they arc serous, pale, slimy, or frothy, but always fluid; oc:cmsiou
ally they contain frecal matter aud arc brown and watery. rr110 pntit>nt 
progressively loses flesh and strength, although the appetite may remain 
good . nercctive nutrition is shown by furun<'lcs, a dry, scaly skiu, n 
red, glazed, and often deeply fissured tongue, falling of the hair, and a 
worn and !coble expression of countenance. 

Differential Diagnosis.-Dyscntery may be mistaken for acute rectiti.~ or 
intc.stinal catarrh,, for dicirrluea complicaiccl with ltemorrl1oids, ancl for mu· 
cer orpolypus of the rcctu,111. Acute teclitis begins with colicky pain8 and 
constipation; while dysentery commences with a distinct chill or rigor, 
diarrhcc:1, and a perm~tnent elevation of temperature. Dysenteric dis· 
charges contain mucus, pus, blood, and scvbala:?. 

In acute intestinal calarrlt there is no bioocl mingled with mucus in the 
discharges, and the latter do not ha.\'C the dyscntcric odor which is so 
characteristic o[ clyscnlcry. 'reuesmus is always present in dysentery, 
and never in intestinal catarrh . 'rhe discharges are profuse in intestinal 
catarrh, scanty in dysentery. 'l1he pa.in in acute enteritis is more inkn~ 
and paroxysmal than in dysentery. 'rhe constitutional sympto::ns arc much 
more severe in dysentery than in enteritis. 

A_ simple diarrlu:ea in one suffering from hemorrhoids ma.y be :1ccom· 
pamed by hloocly discharges and tencsmus, but tho absence o[ constitutional 
symptoms ancl an cxaminaljou of the rectum will readily e~tal>lish the diag· 
uosis. 

In tho same wa.y cancerous or polypoid growths in the rectum, from 
which pus or blood is frequently discharged, can readily bo differentin.tcd 
from clysontor.y. 

Prognosis.-'l'he prognosis in simple, acute, and mahtrial dysentery id 
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(!Oorl. In t11e malignant, or asthcuic and scorbutic varieties, it is exceed
ingly bad. Tho ordinary duration of acute clyscutcry is from eight to ten 
clays; malignant dysentery nrny terminate fofall.Y in two or three days. 
Sporaclic dysentery in children usually l:tsls about a week Chronic dys
entery may continue for years. The favorable symptoms in :my case are 
absence of a gangrenous odor to the stools, absence of great nervous 
depression and of an anxious, sodden expression of countenance, the gradual 
subsidence of tl10 tcnesmns anclof the peculiar dyscnteric s tools. Tbe unfa
vorable indications arc a large quantity of blood in the discharges, a sunken 
aspect of the countenance, hiccough, vomiting, a distended, tympanitic 
abdomen, great nervous clcpressiou, a typhoid condition, great restlessness, 
suppression of urine, and marked cerebral disturbances. Dysentery may 
be complicated by extreme anremia, by 1n·olapsns ani, by hepatic ah
.mess, by broncbitisaucl broncho-pneumonrn., by mabria, typhoid fever, pur
purn, rnurvy, the hemonhagic diathesis, enlargement of the spleen and 
liver, any one of which renders the prognosis unfavorable. .Death may occur 
from exha.uslion, from hemorrhage, from perforation and peritonitis, or 
from seconda.ry pyremic abscess. In all cases, however, the immediate 
cause or death is asthcnia. 

Treatment.-The preventive treatment or dysentery consists in disinfect· 
ing tho evacuations as soon as they are discharged, in the same W<LY as in 
typhoid fever, and the avoidance of all those conditions, such as bad 
hygienic snnoundings, insufficient clothing, and improper food, which act 
ns predisposing causes. A patient with dysentery must be kept in bed, 
and all irritating matter removed from the intestinal tract by a full 
dose of castor-oil; to accomplish this an enema of one to two quarls of warm 
water is recommended by East Indian physicians. 'rho diet should be 
chiefly of milk with light meat broths; no solids should be allowed. 
If at tho very onset there is great tcnesmus, two or three leeches about 
the anus will often give great relier. Mcdiciually, opium is the drug 
almost univers:illy employed, and should be given to semi-narcot
ism.1 

Its direct,lCtion is three-fold-narcotic, sedative and astringent; secondly, 
it controls the inflammatory process by its action on the sympathetic nerv
ous system. \\'hen the rectum is chiefly involved, it is best :1dministercd 
per rectum, but when tho temperature is high and the tcncsmus is intense, 
the rectal use of opium is contra-indicated. In suCh cases ipecacuanlrn in 
large or small closes has been found most efficacious. Some recommend 
that it should be given in thirty-grain doses/ but it seems to me just 
as efficacious when given in 1-grain doses every half-hour. When larger 
closes are given, it must be administered when the stomach has been 
empty for some 11ours, and no fluid should be taken for some time after 
its administration ; my own experience has led me to rely upon the 

1 Opium may, by ll('mi-nnrcotii;m, mnflk the trut• picture ot the d1~ease, and fludden denlh may unexpect
Adly occur v.ln:n tbe fri{'ndd regard tht cal!e asdoiug well 

1 Ewnrt ~lates 1lu1t we posse>!-8 in ipccacvanhn "t\ no1M>1J01iative antipbloglslic,a certain cholagogut 
111d unlrritating purgative, a powerrulsudorillc,n11dabarmh:s~ sedativetothe beartandmuscularflbrC!:I 
ollbelutestines." Qualn's Dictlonary,1>1>.414--4:5. 
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~-grnin doses of ipccacuanlm with sullicicnt morphiue hypoderrnirally 1. , 
relieve the pain an<l restlessness. Ipccacuanha is markc<ll)' bcudicial in 
children, combined with bismulh, chalk, or bicarbonate of soda .. 

Ilot fomentations or poultices over the nbdomcn :ire always grakful to 

1hc patient and are not conlra.-inclicatcd. Finely pounded ice inlrotlul't'il 
inlo the rectum and ice-bags externally arc recommended, bul lhcy liarc 
seemed to me to increase, rather than arrest the inflammatory procc~~. Jn 

malarial dysentery, quinine must be given in full doses with lhc ipe
cacuanha., and when there is evidence of hepatic congestion one or two 

grain doses of calomcl act beneficially. All treatment of malignant 
dysentery is unsatisfactory; it is summed up in the treatment of symp
toms, and in support ing lhe pntient. with conccntrntcd nutrition and 
stimulants. In the scorbutic variety, in addition lo the opium nud 
ipecacuanha, leruon and lime juice, fresh vegetables and milk, and ri}J() 
fruit should be freely gi\•en. The "grape cure" has received a dcscncd 
reputatiou in the treatment of this \'aricty. During conrnlesccncc inm, 
bark, and the miner.d acids are indicated. 

Copious ene111:1ta of a solution of quiuiue 1-1000 to 1-5000 are attended 
by farnrahlc results in amu·bic dysentery. Acconliug to Li.isch the :mw.'kl' 
arc rapidly destroyed. 

Patients with clironic d!J1Senter.1J should reside in a mild, dry, efJUaLlc cli
mate, and wear fl:rnnel next the surface, especially over the al.Jdomcn. 
\\'ith some a sea-voyage will effect a cure. The diet should be most care
fully regulated; eacl1 ra~c is a Jaw unto itself; and the articles of diet can 
only be determined by trinl. Astringents, as the acetate of lead, sulphate 
of copper and nitrate of silYCI', combined with small doses of opium, arc 
recommended, but 1 ha\'C found the greatest benefit frorn the prolongc:d 
nsc of cocl-lirnr oil and the pcrnitratc of iron . Quinine is recommended b.\ 
Kist Indian physicians. 

High i11jcctions of a solution of silver nitrnte (20-30 grs. to the piul) 
may be gi\1en. 

EPIDE~nc CEREBRO-SPIN.AL .\IENlNGlTlS. 

Epidemic cercbro-spinn.1 meningitis, or cerebro-spinal feyer, historically 
belon¥s excl~sively to. the 1~incteenth century, although it unquC'stionably 
prevniled prior to this period. French writers were the first to n.ccu· 

ratel.y describ? it. . It is a co1~t.inned fever belonging to tho class of mia8-
matic-cont~tgwus c~1seascs, which generally prevails in quite limi trd area!:. 
It h~s rece1\·cd var1.ous names; as spottecl, petecltial and congestive fever; 
malign~nt purpuric fever; cc1:cbro-spinal and syncopal typhus. 

Morbid Anatomy.-:-Patholog1cally as well as etiologically there are two 
forn~s o~ cerc?ro-sp111al 1~eningitis; the first is simply an acute inflam
mation rnvol\'Jng lhe menmgcs of the brain, spinal cord n.ud medulla. 

Its local symptoms predom inate O\'er the constitutional, and it occurs 

cxcl~si~el,.Y as. a sporadic. disease; the sccoml,-epirlemic cerebro-spinal 
mcnwgitis,-is accompanied by all the signs of an infectious disease, and, 
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at the autopsy, are found, iu addition to lesions that arc t11e counterpart or 
those occurring iu simple cerebra-spinal meningitis, those grave visceral 
and sanguineous changes, which are present in other acute infectious diseases. 

On examining tlte bmin of one who has died of epidemic ccrebro-spin:d 
meningitis, the convexity and base will be found most extensively involved. 
Hs dura mater is tense, shining, and studded with numerous puncta.te spots 
of extrarnsation. The cerebral convolutions are Battened and the sulci 
deepened. 'L'he pia mater of the brain and spinal cord is thickened. The 
i·cssels of the pia. mater are always more or less intensely injected and the 
surface of tho membr1.mc roughened. In some cases extreme hyperremia 
may be the only disco,•erablc lesion. The exudation is the characteristic 
lesion of this disease. A more or less abundant sero-fibrinous or sero
pnrulent exudation takes place into the meshes of the pia mater. Clear 
serum is first effused, then it becomes milky and clouded, then yellowish, 
and finally a !hick, viscid, greenish-yellow mass, cousisling of granular 
fibrin, pus-cells and red blood globules, which gives to tho surface a "lcek
grcen" color. In tho severest cases the fibrin and pus form a conlinuous 
sheet in the sub-arachnoidean space, always thickened above the sulci. The 
vessels arc inclosed in the exudation, looking like red threads in a gelatin
ous filmy mass. When the la.yer is removed, the subjacent gray substance 
is dotted with red points. In rare oases the exudation is deeply stained 
with blood; at other times it is a. thin, colorless fluid. '£he sinuses arc 
full of dark, sort eoagula, or thin fluid blood. Hard thrombi arc occa
sionally f0tmd in them. 1 

The bmin substance is frequently softened, especially near the largest 
patches of exudations. This is the "mechanical softening" of French 
authors. 

On section there is more or less congestion and punctate cx:travasation 
in the brain substance, and the ventricles arc usually full of senu'h ; more 
rarely o! pus; and this pus enters the ventricles by means of the velum in
tcrpositum, or along the cerebellar or choroid plexuses. 2 All the local changes 
have their primary starling point in the pia mater. Finally, if absorption 
occur, the pia mater often remains thickened. In prolonged cases cheesy 
metamorphosis occurs in various spots in the thickened pia mater. 

The changes in the spinal ccmal arc similar to those within the cranium. 
The dura, mater is injected, and extrtt.vasations of blood arc often found 
upon its }larietal surface; it is tense and sliining. The meshes of tho 
spinal pia nwter arc occupied by the exudation,. wliich occurs eitho~ as 
stringy, interlacing bands forming a network, or m the form of a thick 
sheet completely enveloping the cord's substance. The color and char
acterof the exudation arc the sa.me as that iu the cmnial cavity. The largest 
collections of pus are about the second and last dorsal and th_c ]um bar ver
tcbrre. The posterior portion of the cord is the part most involved; the 
anterior portion suffering only in those cases where the whole cerebro-

1Merkel1<tatea that he has fouud"anuclear proliferation in thcvessels,extendingfromthecerebrul 
menin~stolhe11plnalcord." 

'Virchow'• Arch De. 34, llett81, 866. 
45 
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spinal tract is im•olved. 'The pia mater itself is hyperremic; it rnnJ 11(· 

thicker than normal, shaggy nnd a<lhernnt to the cord. ln some iustuncc8 
the exuclalion occurs in the form of lozcngc-sli:tpcd, irregular masses who~o 
ends nro connected to one another by bands of fibriuo-pus. In ihc scn•re~l 
cases suppuration is so rapid that a. complete shcaib or pus is formed :11Jout 
the whole cord in a. few hours after the onset of the malady. 'l'hc gray 
substance of the cord is of a pinkish color, and may be infiltrated with 
serum. It is sometimes reduced to a mere pulhtccous mass. 

In addition to these local changes there arc blood and visceral chang1'1'. 
The fibrin -factors of the blood are diminished, and hence there is <l lu~s in 
its coagulating power. The number of white corpuscles is increased, and 
the reel ones arc shrivelled, serrated aud partly disorganized. '11hc blood 
is darker than normal, fluid, and rapidly decomposes when taken from lhc 
body.' 

'!'ho lteart and the voluntary muscles undergo the same degeneration and 
present the same appearances ns in typhoid fever. 

'£he lungs are frequently the scat of ccdcma, and hypostatie congC'stion 
is present when the disease is prolonged. Passim hypcrromia, lo!Jular, 
nnd, less frequently, lobar pneumonia, are often found at the posl·morlc111. 

The liver is congested. The li vcr·cclls arc often cloudy and granular
i.c., there is albnminoicl or faLty dcgcueration. 

'!'he spleen is cnlargccl and softeuccl; the lymphatics arc usually hypcr
remie, h:tving a fleshy look. 

The intestinal mucom· membrane is h,n1ermmic and the follicles arc con· 
gcsted. The projecting agminated glands arc sometimes ulcerated. Thero 
is more or less congestion of the kidney,'{~· the microscopical changes are 
those of the first stage of acute Bright's. Abscesses (as in typhoid) ollcn 
form in the subcllt{(,neous connective ti:ssuc. Bed-sores arc not rare in thooe 
parts subjected to pressure, and gangrene is sometimes present. 

1'/w integument is often the scat of pctcchicd spots, ancl 1argc, irregular, 
cliseolorcd patches arc sometimes seen over tho body. IIerpctic spots aro 
frequently seen on the surface of the body, on lhc face, and about the lips 
especially. Rigor morlis is marked and \'Cry much prolonged. Finally 
the serous mcmbmncs arc frequently all co, creel with petechial spots antl 
smal l exlravasations. 

Etiology.-Cercbro-spinal meningitis prevails as an e1)idcmic aud as nn 
euJemic disease, and occasionally sporad ic cases occur in localities where 

~t11~~
1~0~e~: :~~~~~~~ilCr~pidcmics occur at all scusons, but by far the grcati;r 

All e]asscs and ages arc subject lo the disease, but it is especially prern
lent nrnong children and young adults. 'L1hc records of the New York 
Bonr<l of llealtb show that the l:1rgest number of fatal cases h:ne occum:d 
in children under one ycnr of age. Yonag troops on the march arc ci:;pc· 
cially liable to the disease. 

Epidemic cerebro-spinal meningitis is uucloubtedly due to bacterial in-

ur~~.'~.~·::c~!~~'.ar tluid contaius cl1loridc ot sodium, 1>hosphah· ot soda uud mnmouia and oxalat.e of 
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vasion, but bacteriological investigation remlers it probable that the disea~e 
may be caused by more tlian 0110 organism. 'l'ho diplococcus lanccolatus 
has been louud in tbc exudate in the majority of ca:;es. Epidemic cerebro
~pinal mcninigtis is more closely allie<l ctiologically to lobar pneumonia 
than to ~my otLer <liscase, and tho claim has been made that. they arc but 
two urnnifestatious of the same c.lise:tse. Barker an<l Flexncr maiulain 
that the organism gains entrance to the holly through the alimentary tract. 

Epidemic ccrcbro-spinal meningitis is not contagions, but a house or 
locality may scn·c as a centre of i11fection from which cases spread . It is 
an established fact that tho disease may be transmitted from ouc locality to 
another by means of infected clothing. 

The strongest predisposing causes of epidemic ccrcbro-spinal meningitis 
are overcrowding, bad YC'ntilatiou, insun-icient or improper food, aml all 
other ba<l hygienic surroundings. Mental excitement, excessive brain
work or bodily fatigue, and exposure to excessive cold or heat arc also pre
disposing en.uses. 

Symptoms.-Cerebro-spinal fever follows no regular order, eitlwr in its 
]lrodromafo, or in its subjective symptoms. Arbitrary classifications and 
many subdivisions ha.vc been made, such as ihc typhoid, the paralylic, the 
adyna.mic, the intermittent, the petechia.1, etc. Such classifications are 
useless and corUnsiug, for cases differ in the same epidemic. If the gcne
rnl phenomena of the disease be known, the accidental circnmsktnces that 
are the basis of this complex nomcncla.ture will be of very little impor
tance. 

The premonitory symptoms of cerebro-spinal meningitis vary in differ· 
ent epidemics. In some the invasion is abrupt; tho patient, apparently in 
perfect health, is snclclen]y seized with a chill, loss of consciousness, becomes 
comatose and dies in a few hours. In others a. feeling of lassitude, dull 
headache, pains in the joints and muscles, and sometimes nausea and 
vomiting precede its development. Again, J.)atients complain of pains in 
the back of the head and neck-they have no chills, but afLcr twenty-four 
hours a febrile movement is developed and they pasS rapidly into the 
active symptoms of the disease. The proclromata. may In.st from a Icw 
bours io three or four days. In sporadic or endemic cases there is 
generally a period preceding its invasion during which patients suil'er 
from a feeling of general indisposition. 

When its onset is sudden its advent is marked by a distinct chill, 111-

tensc headache, pain in the back and upper part of the spiuc, nausea, 
vomiting, a. rise in temperature and an acceleration o! pulse. The clttll 
may last an hour or more, but is usually of short duration. rrhe skin is 
abnormally cool and dry in its early slage. 

Ileadaclie in most cases is a prominent, agonizing aucl persistent symp~ 
tom, and the pain, even in a condition of coma, causes the patient to groan. 
In ml'C instances the headache intermits, and frequently it remits. Ver
tigo almost always is au attendant, and the patient may suddenly stagger 
and fall during the period of the headache. 

Pain in the back aucl upper pad of the spine is a characteristic symp· 
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tom of the disease; attempts to Acx tl10 11cud on the chest increase the 
pain during tho first twenty-four hours of the discnse, and pressure up 
un<ler tho li!Jamenlwn nuclue, against tho cord, often induces cxcrucfaling 
agony. Soon the muscles at the back of the neck become stiff, then 
rigid, tho neck becoming fixed, and the head extremely cxlendcd-opistho-
tonos. So in tense may be the opisthotonos that attempts to swallow are 
so painful that the sufi'orcr soon ceases to make the effort. The signs of 
lJrostration arc present early. 

rl1lrn tempcmtu1·e, as a rule, is low; although 107°, 109° t1nd 110° F., 
are recorded by trustworthy observers. It may rise rapidly to 104° or 105° 
F., and then suddenly fall to 102° or i03° l~., there to remain, with un. 
important· and irregu1a.r variations until :t gradual rcLum Lo normal marks 
Lhc beginning of convalescence. Often, before death-and an almost sure 
indication of it-a low temperature will suddenly give place to a high one, 
and death will occur during the time of the highest temperature. In 
children the febrile movement is less marked thn,n in adults. 

'fhc pitlse at first is slightly accclernted, beating from 00 to JOO per 
minute; but in twenty.four hours aft.er the commencement of the attack 
it, may range between 120 and 150. It bears no relation to the range or 
temperature, often varying 40 or 50 beats in a few 110urs. It is feeble, 
rapid and compressible in those cuses where there are early symptoms of 
exhaustion. In many cases it is smaJl and wiry in clrnractcr; sometimes it 
is dicrotic. In children the pulse is more accelerated and much more OX· 

citable than in adults. In a few cases the pulse is slow at the onset of the 
u.ttack, but soon becomes accelcrnted, irregular and intermittent. Pho· 
tophobia, contracte<l pupils, great and increasing restlessness, llallSCl1 

and urgent vomiting, and abdominal neuralgia., arc among the early 
symptoms. 

The pupils are often unequal in size, and usually respond slowly to light. 
~I.1h c face is pale :.tnd anxious, and the features have a fixed, rigid ex pres· 
sion; in some the countenance has a dnsky hue like that o! one who is 
under the iniluencc of narcotic poison; indeed, in some instancce, llio 
pn,ticnt believes, from the severity and suddenness of tho attack, that he is 
the victim of wilfol poisoning. About the second or third day of the 
disease, if the headache has been very severe, clcl'iriu,m comes on; it may 
be mild ·and muttering, wild a.ud uucontroll<1ble, or "maudlin," like that 
of a drunken man. In women the delirium may be attended by, or merge 
into, a form of hysteria. 'l1hc most fanciful hallucinations often visit the 
minds of such patients, and if left to themselves they arc constantly getting 
out of bed. 'rhcse patients are frequently roused from their wanderings by 
excraciating pains in the head and extremities. Muscular contraction is 
rarely absent even in the mildest cases. 

By the third or fourth d,iy a tctanic and contracted state of the muscles 
of the extremities begins, and then the arms become flexed on the chest, 
the forearm on the arm, the thumb on the palm, the knee on the abdomen, 
and the leg on the thigh. When these excito-motor spasms of a tonio 
phamctcr are marked in the groups of muscles in the back of the neck and 
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in the back, trismus may occur, and then the case is hopeless. Twitching 
of groups of muscles often causes the patient to start from a. state of semi
stupor. General convulsions are absent in adnlts, but arc frequent in 
chilclren. Pains i.1 the extremities and in the abdominal region are always 
more or less severe. They arc shooting and bucinn.ting in character. 
Pains when located over the abdominnl region cause vomiting, and dyspnam 
when in the thoracic region. The skin may be hn)er- or anrosthetic, and is 
early the seat of an emption. In the majority of cases the surface is so 
~mnsitire that palpation and percussion are exceedingly pninfn1 ; the patient 
cries out and starts at every attempt, and will usually say that it is that 
particular spot which is the "sorest." Voluntary movements cause pain. 
Cutaneous auresthcsia rarely exists throughout the course of the disease, 
but follows the hncr-scnsitivencss. 

The er1.tption is usually limited to the face, neck, and lips ; it is herpetic 
in character. It may appear on the trunk and limbs. Vcsic1cs appear 
earliest on and about the lips, ancl may be confined lo Lhcrn. Sometimes 
the eruption is mottled like that of tn)hus, and covers the body; it may 
bn.ve n. distinctly petcchial character. Ecchymotic spots arc often scattered 
irregularly over the body, especially on those parts that are subjected to 
pressure. Pnrpuric maculre, erythema ancl urticaria arc sometimes present 
(indeed, there arc many Yarieties of the eruption), lmt herpetic and pete
chial spots arc the most common. As there 1s no definite time !or the 
appearance of these eruptions, so their duration vnries; sometimes they last 
only for a day-at other times they are visible throughout the whole 
course of ihe disease. Epidemics in which eruptions arc marked havo 
gh·en risl" to the name of spotted fever. 

With theplwtoplwbia ihe eye jg subject to many disturbances. Paralysis 
of the orbicularis palpebrarurn may result in keratitis; Lhere may be more 
or less intense conjunctivitis ; or a neuro-rctinitis or choroiditis, the result 
of an implication of the optic nerve, may occur. Ptosis is present in 
nearly every case. Temporary or permanent blindness, squint, double 
vision, and nystagmus are not infrequent optical lesions. Atrophy of the 
eyeball a.nd cataract are occasional sequelre. 

Taste is perverted or entirely lost; yet the patient will often take with •vid
ity any article of food which ma.y be placed in 11is month. 'rhirst is often 
a constant and tormenting symptom. Deafness is even more frequent than 
loss of, or disturbances iu sight. There is alwrtys intolcra1JCC to noise, n.nd 
tinnitus muium. exists from the very commencement. Otorrhcca miiy be 
extensi\'e enough to result in tympauic pcl'foration; and the internal cnr 
may become the seat of an inft:unmn.tory process which sometimes ends in 
suppuration. rrhe semicircular carn1ls would seem to be involved here, for 
in many recorded cases "an uncertain gait" is mcniionccl as accompany
ing the deafness. The respiratory tract, as a rule, is inrnlvrd, the respira
tions generally being acce1cratcd out of proportion to the frequency of the 
pulse, but when the exudation 1iresses on the medulla and respirntory 
centre, dyspncca and slowed respiration occur, and in some few cases the 
Cheyne-Stokes' breathing is noticed. Usually the violent headache and 
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tho "wandering" are attended by great restlessness, tossing and jactita
tion that frequently demand restraint. InsomnhL is a. common symptom. 
'rhere is often great tremulousness and subsultus tcndinum ; in the ad
vanced stage of the disease tbc pupils are dilated, tho respiration markedly 
sighing, dcglutition difficult, the sphincters rela.xed, or there is retention 
or urine and freccs, the removal of which, by meillls of the catheter or 
copious enema.ta, ca.uses a. sligbt return of consciousness. 

~r ho tongue, at first, is moist and covered with tt whitish con.ting; soon 
it becomes dry and brown; the pnroticls may enlarge, and even suppurate; 
tl1c nbdomcn is flattened. l{igidity, contraction and opisthotonus give way 
to palsies. 'fhc skin becomes eyanotic as in the asphyxia. stage of cholera. 
In other cases tetanic spasms arc the most prominent signs, the rigidity 
nnd contraction of tho muscles of the back nnd neck are cxccssirn, nn<l 
tho sufferer dies with tho grin of lock-jaw upon his face. In protracted 
cases the patient becomes emaciated and loses strength in a degree out of 
proportion to t he duration of the d iscasc. 

']~hefoints are usually tender, and often inflamed; suppurativo arthritis 
occurs in a few instances. 

The urine is bnt slightly altered. There is an increase in the urates 
and phosphates, and albuminuri::t not infrequently occnrs, cspecia11y late in 
the disease. Polyuria is often present in children. 

The bowels arc constipated; except.ions to tins rule arc seen only in 
children. If the disease is prolonged, the S.\'mptoms assume a typhoid 
chamcter; and so "typhoid ccrebro-spinal fever" is one of the many 
varieties. The term intermittent cerebro-spinal meningitis has been np
plied to those cases where all the symptoms remit on the second or third 
d:ty from the onset of the attack, and soon reappear or exacerbate and the 
]Jaticnt rapidly p:1sscs into stupor and coma.. As an epidemic nclvances the 
cases grow mi]dcr, so tlltLt toward its cud the patients may hardly be iii 
enough to be confined to their beds. 

In the form called "meningitis fouclroyanle" the pntient is struck 
down in full health, and dcalh may occur within twenty-four hours from 
the first symptom. 'l1hc initial chill and hcndacbe are severe, t.hcre is 
stasis in the capillary circubtion of the surface, purpuric maculre soon 
appear over the Uody, and active delirium is followed Liy profound coma 
and death. 'rho course is often so r~tpid that there are no tct.anic exhibi
tions. Exhaustion, paralysis, and anmsthesia. a.re complete before the fatal 
issue; album iu nria is rarely absent in such cases. In fact a.11 the prominent 
severe symptoms of the disease arc crowded into a few hours, and the pa· 
tient rapidly passes into a state of collapse. 

When reco\•e1·y is to occur, the restlessness, jactit::i.tion, insomnia and 
headache remit and finally disappear, or the patient emerges from a.condi· 
tion of coma into consciousness. Tbc muscular paralysis continues, how· 
e\•er, as wen as the pains in the head and back of tbe neck, and in all 
cases the convalrscence is tedious. Stiffness of the muscles of the nape 
or the neck is a persistent symptom during convalescence. Menta.1· 
psychical Uisturbances are also common atteu<lants of the convalescence. 
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~ometimes when tbe disease has pursued a mild course lor a week or ten 
days ancl convalescence seems about to be established, tbc patient gradu. 
ally gets worse, and after weeks of suffering, death will occur from inani
tion and general marasmus, the respimtions becoming more and more 
frregular, and deglutition often becoming impossible. 

Differential Diagnosis.-Cerebro-spinn.l fever may, in childrnn, be con
founded with pneumonia, since convulsions and opisthotonns mn.y occur 
in either. It may be mistaken (at any age) for lypltus, small-pox, tuber
cular meningitis, the cerebral form of pernicious malarial [ever, and acute 
myelitis. 

When, from the ushering-in symptoms, doubL arises as to wl10tber a child 
lrns tltoracic or cerebral disease, a careful physical examination of the chest 
will at once remo,'2 the doubt. 

The differential diagnosis between cerebro-spinnl fever and typltus and 
11eruicio11s malarial fever will be considP1·ed in lbc history of those fevers. 

In small-J>OX the pain in the head is confined to the frontal region, while 
in ccrcbro-spinal meningitis it has its seat in lhe occipital region. In men
ingitis there is early stiffness and rigidity of lhe muscles at the back of the 
neck. In small-pox this ia a later symptom i[ it occurs at all. In small ~ 
pox, on lhe fourth day of lhc feyer, the characteristic cn1ption appears :lbout 
the roots or the lrn.ir. while in cercbro-spina.l meningitis there is no peculiar 
eruption, and no regularity in the date of its appearance. The tempera
ture in small-pox is much higher than in ccrcbro-spinnl meningitis. On 
the ~cconcl day of small-pox there are redness. swelling, and soreness of the 
throat; in spinnl feyer these are absent. Coma nrny occur early in cerebro-
1:pinnl meningitis, but is a late symptom in small-pox. After the iuitia.i 
pains in the back and limbs, pain is not a prominent symptom of small
pox; whi le the sere.re and exc:rnciatiug paius in the head, limbs, and 
trunk increase in severity with the advance of cerebra-spinal meningitis. 

The diagnosis between tubercular and cercbro-spinal meningitis is always 
difficult and often impossible. A careful study of lhc previous hislory, 
the insidious and characteristic slow advent of tubercular meningitis, lhe 
slmvell pulse at the beginning, the "hyclrocephalic cry," the absence of 
eruptions, the Yery mild delirium, and the late appearance of muscular 
rigidity, are the points on which we may differentiate the otherwise auaJo
gous diseases. 

Tho ushering-in symptoms o[ acute myelitis arc very simi lar to those of 
cerebra-spinal meningitis; but when the myelitis is fully established there 
are the peculiar "girdling" pains-the fe<' ling as i[ rm iron band were 
around the waist--wiLh paralysis of the lower limbs, which rapidly extends 
upwurd. 'l'hc temperature of the paralyzed limbs is first elevated, but 
subsequently falls below tho normal; there is almost complete anresthesia. 
of the surface, and impaired muscular contractibility; la.ter there is atrophy 
ol the muscles of the paralyzed parts ;-all o[ these symptoms arc in strong 
contrast with the symptoms of ccrcbro-spinlil fever. Again, pres.sure on 
the spine in myelitis causes screre pain which is not increa~ed by motion; 
while in meningitis motion mt her than prosslll'e causes pam. 'rhe reclaJ 
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nucl vesical sphincters are involved in myelitis, so that ammonremia, pyc
litis, cystitis, and various urinary compl ications are early attendants on the 
disease; these are rarely present.in cerebro-spi nal fever. Trophic nerve de
rangement is sbowu, in myelitis, by the extensive formation of acute bed.
sores, while this is a comparatively rare, and always a late, occurrence in 
cerebro-spinal meningitis. Reflex power is diminished or wholly absent in 
myelitis, while it is exaggerated in spinal meningitis. 

Prognosis.-Cerebro-spinal meningitis is always a grave form o[ disease, 
and a guarded prognosis shoul~ be given. The death rate in se,·cre epi
demics is 80 per cent., and about 30 in mild ones. Toward the close of all 
epidemics the death rate markedly diminishes. Ilcncc, the period as well 
as the severity of an epidemic will influence the prognosis. Its average 
duration is about fourteen days, but cases are recorded where death has oc
curred in five, twelve, fifteen, twenty-four, and thirty hours after the first 
symptoms. In the majority of cases which prove fatal, patients die during 
the second week; if recovery takes place the disease is apt to last two or 
three weeks. In quite mild cases the disease lasts about two weeks; and 
in the intermittent form, when tbe so-called re1n.pses occur, the disease may 
be protracted seven or eight weeks. 

Age influences the prognosis. Statistics show that under fifteen, the 
mortality-rate is much greater than between fifteen and thirty-five; aucl 
that after thirty-five, each year diminishes the chances of rcaovcry. Erery 
da.y thn.t is passed alter the seventh renders recovery more and more proba
ble; the symptoms that tend to render the prognosis unfarnrablc are a 
ra1Jicl, and especially nn irregular or intrrmitti11g pulse, an abundant erup
tion, excessive hypcrrestbesia and nervous excitement, nbsolute insensibility 
of the pupils, as well as symptoms of great mental depression and prostra
tion early in the disease. Convulsions, a ]ow temperature with attendant 
collapse, paralysis of the muscles of deglutition, continued vomiting, shal
low and irregular respirations and the occurrence of any of the cornplica.· 
tions, au render the prognosis unfavorable. 

The complications of cerebro-spinal fever are bronchitis, broncbo-pneu· 
monia, croupous pneumonia., pulmonary oodema, pulmonary atelectasis aris~ 
ing from obstruction in one or more bronchi, and pleurisy. Endocarditis 
or pericarditis nnd nephritis are frequent complications; the lesions of tbe 
eye, ear, joints, and subcutaneous areolar tissue can be regarded as belong
ing to, and complicating the ordinary course of the disease. 

The sequc]re of cerebra-spinal fever are numerous : even in the most 
favorable cases basilar headaches and attacks of dizziness are liable to occur 
for yea.rs after recovery. Deafness or blindness may result, and in chi!~ 
drcn deaf-rnutism is a not uncommon sequence, especially if the disease 
o~cur before the child has learned to talk. The eye lesions, already men
tioned, mny become })Crmanent. The psychical disturbances may vary 
from complete idiocy to stupidity, impaired memory, and marked diminu
tion in intelligence. General motor weakness is rather unusual; but 
parnlysis of various muscles or groups of muscles is a frequent sequel. 
Single nerves are sometimes paralyzed. Death may 'result from the pul-
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rnonary complications, from paralysis of the muscJes of deglu titiou and of 
the thoracic groups, from heart failure, and consequent cedema of the 
lnngs, from intensity of poisoning at the onset, from asthenia, and from 
coma. 

Treatment.-The prophylctctic measures to be obsened dnring an cpi. 
demic of cerebro-spinal meniugitis may be summed up in careful attention 
to the SlU'roundings :-remove all anti-hygienic influences, and when possi· 
ble isolate the sick. Indeed the general principles of prophylaxis are the 
same as in all infectious diseases. 

A patient with cerebro-spinal meningitis should be immediately put to 
bed, in a dark, cool, well-rentilated room, removed from noi se and con
fusion. During the entire conrse of t11c disease the diet sl1ould be of 
the most nutritious kind, easy of digestion; milk is to be prefened. 'l'bc 
exhaustion and emaciation that render convalescence so tedious must be 
combated from the onset by a nutritious and generous diet. 'l'he thirst 
which is so tormenting may be reliC\•ed by allowing the patient to drink as 
much ice or seltzer water as be desires. If constipation exis!, it must be 
overcome by promptly acting catbartics,-a calome1 purge is to be pre· 
ferred. It is well to administer a. turpentine enema to aid the action of 
the calomel. A free c:i,tharsis must be early obt:i,incd. The condition of 
the bladder must be carefully attendecl to t hroughout the disease. If the 
patient does not evacuate lt a.t the proper intcrrnls, recourse must be had 
to the catheter. Sometimes cystitis has resulted from neglect of this. 

As with all severe forms of disease, various plans of treatment have 
been adopted. The plan of general blood-letting and depletion hos 110 

doubt raised the death rate. In no case is blood-letting indicated or al
lowable in this disease any more than in typl1oid fever or diphtheria. The 
:ntcrnal am1 external use of calomel in its treatment, although it has been 
extensively employed, is not sustained by the result of experience. Nor has 
1'odide of potassimn the reputation which it once had for promoting the 
absorption of inflammatory products. Qu,inine, if useful ut a.ll, is only so 
at the very onset, and if used then it should be administered in large doses. 
It has no antipyretic power in this disease. 

The medicinal agents which are generally accepted as most useful in 
the treatmcn t of this disease are the narcotics : among these opium stands 
first in the list; administered· hypodcrmically, it not only promptly re· 
licves the pain in the head, the restlessness, jactitn.tion, insomnia, delirium 
and convulsions, but it likewise increases the arterial tension . This drug 
should be given until the desired effect is produced, namely, complete re
lief; there must be no hesitation in tho admiqistri~tion ol large doses if 
required, for there is a remarkable tolerance of the drug in this disease. 
It may be combined with atropia. Bromide of potassimn is regarded by 
some as especial1y indicated in this disease, and it has been given quite ex
tensively with apparent benefit, especially in children. 

When cerebral symptoms are violent, cannabis indica1 may be cau
tiously administered. Chloral byd~e is contrn-~udicated, and ether and 

1Ma11nkopf, 
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chloroform inhalations shonld not be resorted to unless neurotics have 
failed to relieve convulsions or pain. Ergot is recommended by many on 
the ground that by its action on the vasomotor system it produces cere
bral and spinal anromia. It is proposed to give tl1e ergot nn til dizziness is 
produced. Experience, however, docs not sustain the theory. 

When i::y mptoms of great exhanslion arc present, stimulants are de.
m:mded; decreasing restlessness and ::t cont.inned foll of temperature nre 
some of the signs that indicate that st imulauls a.re acting remedially. 
Th e rules and mctho<lsof stimulation are tl10 same ns in lypl1oiclfcvcr. When 
cerehro-spinal feYc1· is long continued and there is reason to believe that 
there is an abundant serous effusion, iodide of potass ium in large clm~es 

ma.v he of scrr-ice. 
Cold applications to tho head and spine, by means of evaporating lotions, 

sprays, or ice-bags, arc regarded hy some as n. most imporbrnt adjuv:rnt lo 
its trca.tment. In all cases their use demands great e:tution, and in this 
couniry the prnfession farnrs the application o[ heat rathel' than cold to 
Lhcspine, in the form of h ot-water cloncl10s or hot-water bags. Many are 
in favor of first blistering the region over the spine from ocripnt to Joins, 
and then covering the parW with a. poultice. Blisters at lhe nape of the 
neck arc of service in most cases ailer the acute slage is passed. In slhenic 

leeches miiy be npplicd over the tempks and mastc:Jid processrs; 
diminish tlrn henclnche at the beginning of the disease. The extremi

ties must never be nl1owed to get cold, and warm flann el is to be continu
ally wrapped about tho legs and body. Mustard foot-baths, sti mulating 
enema.ta, and the external use oi turpentine, are h1dicated whell the simple 
means fail to accomplish the desired result. Cold baths do harm. As 
soon as convalescence shnll have been csl:tblishcd, a. tonic plan is lo be 
adopted. 'rhe vegetable bitters, arsenic, and iron arc Lo be used. In some 
cases electr icity may Le employed with benefit. 

~EP'l'ICLEMIA . 

Septicremia ie a febrile condition caused by the presence of toxic sub
stances in the blood. 

The consideration of tranmntic Qr reactionary fever, which occnrs in con
nection with wounds, accidental or surgi<!al, that are not iniectecl aud 
after simple fractures, will be left to works on surgery. 

Morbid Anatomy.-Thc changes in the blood in septicremia are similar to 
those which occur in fevers. It is darker t han 11ornu1l, coagulates 10ss read. 
ily. and tends to rn.picl decomposition . This Joss of coag11lating pOIVCI' has 
been supposed to be due to the clcstrnction, by the septic poison, of Uw 
white b1ood corpuscles, which contain the main factors for producing a. 
clot. Bacteria and micrococci are present in the blood in scpticrem ia. 

The spleen is enlarged and often softened. The heart, kidney, and 1ivcr 
exhibit more or less cloudy swelling. Tlie mucous membrane of the stom
ach and intest-ines is congested and ccdematous, and tlw agminated and sol
itary glands arc prominent. E nteritis is not infrequent. Iu severe ea::es 
ecchymotic: spots are found in the intestinal tract. 



715 

The serous membnmes may he inflamed, hut generally they are onr,. 
ecchymotic. There is nlwnys more or Jess lymphangitis present. It seems 
evident that the septic material enters the circulation chiefly through the 
lymplin.tic Ycsscls. 

Etiology.-Septicremia ma,y result simply from the absorption of to:xic 
substances or from the introduction into the circulation of micro-organisms 
which reproduce themselves. rrlrns, iL will be seen, there are two ''nricties 
of septicmmia, the one caused by to:-..ins clevclopcJ outside of the blood
vcssels, e.g., in a wound (septic inlo.dcatio11), the other by toxins deYclopc<l 
in lhe circulation (septic i1{/Cclion) . llowernr, tlic two varieties are often 
combined. 

1'11trefacti 11
' bacteria, the Streptococcus pyoge11cs and the various sta

phylococci afe the organisms chiefly concerned in the production of sep
ticremia. 

Septi~remia rarely occnrs except in connection with a wound or abrasion 
or surracc, OL' some focus of putrefaction or suppuration. Exceptions are 
met with in the absorption of toxins by he:tlthy mucous memb1'anes, e.g., 
tlie intestinal and gcnito-m inary. 

Septic wonnds generally, a relained and septic placenta, sloughing ty
phoid ulcers, and ol<l tubercular cavities are the con1mo11cr conditions with 
whicl1 septic::emia is associated. 

Symptoms.-'l1he symptoms of septicremia will vary with the amount of 
the septic m:~teria.l introduced into the system and the length of the in· 
fection; ::i slight infection wi ll produce .fewer n.ncl less grave symptoms 
than one more extensive; hence the symptoms wHl vary :-sometimes 

::g::\:0:::;~~~~=~· mi~ r-JJ-.ay...,, -,,-r--2.' a-. ,_.4...,, -s ..... l-6.' l z-. r-8--.. -9 ..... 1-a' 1-1. r-12 ..... 
a well-marked case, after n. ,,, c. 1--. tt e. e.11roe:.lhr.le.tm a. m. e. e. 1 e.,, e. w{e. 

rigor, or feeling of chill i-
ness, bnt rarely a distinct 10,r; 
chill, there is a rapid rise 
in temperatnre; 105° or ;oi 
107° F. may be reached 
within the first twenty- lo:/ 

perature. The pu]se is ; or} 
rapid (120 to 140), feeble 
and thread-like. The 99° 
~~~:t~f !~~g~~dyn.ub~c~~~~ 9i 
hot and dry. If sweats 
occur they are very slight, 

~!~: i:i'~~:l ~:.~~::1 \2c~ll~:! Temperature Record 111;~~~~~;t~pt1c~m1n follo"tng~n 
hard ly be confounded with the pro[~1se sweats of pyremia. Vomiting 
is not infrequent. The uervous symptoms :ue always well marked. 
The expression of countenance is clull and a.pathetic, the pu.ticnt lying in a 
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lisUess condition, generally free from pain. There is restlessness and 1°'" 
muttering delirium. The respirations are feeble, labored, and hurriC'd. 
The skin may be slightly ja11ndicc<1. Diarrhooa, is present in about 50 per 
cent. of all cases> and in nemly all severe cases. 'l'hc urine is scanty, high 
colored, of high specific gravity, and contains uratcs and often albumen. 

In mild cases the symptoms may !'emit, and complete recovery be 
established within a couple of dn,ys. This happens when the septic cause 
is discovered a,nd removed. lu severe cases death may occur within 
twenty-four or seventy-two hours, the patient dying in complete collapse. 
Typhoid symptoms, a dry tongue, rise in temperature, diarrhcea, and mt~t
tering delirium, following nn a.borLion or chi ld-birth, should alwrip excite 
suspicion. Scpticremia often gives ri se to pyremin., or is comb:ned with 
it, which is shown by the initial chi ll being severe or often repeated, ancl 
by the occnrrcncc of profuse sweatings 

Differential Diagnosis.-Septicremia mny be confonndcd with pyamiia, 
typhoid and typhus fever. 

Pyrmnia is ushered in by a distinct chill ; septicremia. by slight shivering 
or mild rigors only. In pyremia. the chills recur; in scpticremin. there is 
but one-the initiatory-chill. In pyremia there are profuse sweats which 
recur _; in septicremia there are slight, if any, sweatings, and they a.re 
never recurrent. In pyremin. the temperature gradually rises to 102° to 
104:° F . ; in septieremin. it is high at the onset, i.e., 105° to 107° F. The 
skin is of a dark, leaden yellow, jaundiced hue in pyremia, while the dis
coloration of the sk in is never so marked in septi cremia. There is a sweet 
"sickish" odor to the breath in pyremi~1, absent in septicremia. Pyremia 
develops slowly, septicremia, rapidly. In pyremin. the heart impulse is less 
forceful than io scvticremia. Finally, infarctions, thrombi and rnulUple 
abscesses develop in pyremia and are its d istinguishing objective evidence, 
while they never occur iu sim1)\e septicmmia. 

Prognosis. ·-This, in most instances, depends upon the extent of the 
poisoning, "when the symptoms of the disease are well marked the prog
nosis is bad." rrhe possibility of the removal of the sou rce of the infection, 
and Lhe length of time that the decomposing mass has been iu contact with 
the living tissues, influence the prognosis. Its duration is from two days 
to two months. Death occurs from asthcnia, exhaustion, or rapidly from 
overwhelming of the system with the materies rnorbi. CoHapse is ne~rly 
alw[l,ys the precursor of dissolution . 

Treatment.-rrhe first thing to be accomplished in the treatment of this 
condition is the discovery and, when possible, the rcmovnl of the cause. 
Antiseptics should always be used at t he scat of the infection. The bowels 
must be freely acted upon by salines throughout the whole course o[ the 
disease. 'fhe tonic, stimulant and antip_yretic plan laid clown for the treat
ment of pyremia sboulrl be employed here. Quinine, salicylic acid, and 
brandy are the three drugs on which we place our reliance. Tn.nner 
recommends quinine and ni tric acid. The diet must be as nourishing as 
possible. 

Billroth's treatment is cooling drinks, n. !e"Ver diet, morphine at night 
to secure sleep, from six to ten grains of quinir1e during the afternoon; 
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the induction of profuse per::1pimtio11 when the skin is tlry, by warm baths, 
aflerward Wl'appiug tLe patiout in blaukets. 

PY£MIA. 

Pyremia is an infectious disease, and under certa in conditions 1s conta
gious. H is attended by the formation o( infarctions, metastatic ab::icC~~e::;, 
and cliff use local inflammation. .Many authors make no distinction between 
scpticremia and pyremia. 'fhe bacteria found in the blootl are the same as 
arc present in ordinary suppuration. 

Morbid Anatomy.-The blood in py:mnia is characterized by a tendency 
to coagulate spontaneously wherever there is slowing of the blood-current. 
Colonies of micrococci arc very frequently foun<l in the blood and on the 
walls of the \'CSsels; 1 venous thrombosis aucl embolism arc essential feat
ures of this disease. 'fhe thrombi are usually 11ear the scat of the pus 
formation. When thc:::c emboli become lodged in the small arteries of dif
ferent organs they lead to tlrn development of iufarctions which tcrrniuatc 
in the formation of abscesses. 

".Jl!etastatic abscesses," tho result ol suppuration of a pyremic in
farction, caused by venous thrombosis and emboli sm, may form in the 
lungs, liver, kidneys, spleen, muscles, heart and brain. 2 In Lhe luugs 
there is usually more or less 
pncmnonic inflammation about 
the abscesses. EYen patches of 
gangrene may be found near 
them. In the kidney the tu
bules ancl vessels arc founcl 
crowded with micrococci. 

The spleen is swollen and 
shows more or less parenchyma
tous Ucgencration, according to 
the amount of fever. Gener
ally will be found, scattered 
through the organ, a few firm 
wedge-sliaped nodules with 
their npices inward, or their 
interior partly broken clown 
into pus. Metastatic abscesses 
vary in size from a pea to a. 
large walnut. When multiple 
abscesses are found scattered 
through the various viscera, 
softened puriform and decom
posing thrombi are rarely found 

Fm. 150 

Pyrem!a 

:Metastatic Pyaemic Ab~ce11~e!\ of the Lung. 

iu the veins; but when the abscesses are few the reverse is the cas.:__'rho 
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joints, tl.c serous membranes of the body, and the connective-tissue oJ 
various parts arc often involved. 

Pleurisy, pcricarditis, and peritonitis of pyremic origin arc frequent and 
always fibrino-purulcut in character. I ham known the pleural c:ivity to 
fill with pus twenty-four hours after Lbo 1in:it O\' idcnccs of pymmic suppu
rativc pleurisy. Suppnratirn arthritis is a rare complication . Lymphangi
tis is usunlly establisbcU in the neighborhood of the injury or source of in
icctiou. 

mccmtivc cndocarditis with tho presence of large quantities of bacteria is 
not infrequent. Pymmic pan-ophthalmia with sloughing of the cornea is of 
ra.re occurrence. In some cases nearly all lhC' tissues and serous and mucous 
mcmb!'ancs exhibit deep posL-mortem sLaining; the gastric and iulcst.innl 
mncous memlmmc being swol len <Lnd congested, the solitary glands and 
Pcyer's patches prominenl. Ulcers may form at poinls along the intestine. 
'11be skin always shows more or less jaundice. Suppura.ti\•c cellulitis often 
occurs. O"ccasionally there arc cases of pyremia, or conditions closely re
sembling pyremia, where there ru·c no recognizalJIC pathological lesions. 

Etiology.-Pyremia docs not occur without the presence of pyogenic or
ganisms in the blood, anti generally follows suppi1ratio11 in some part o[ tho 
body. The iuflam111aLiou exlentls frolll the focus of suppuration to neigh
boring vuins, aml leads to the for mation of an infccti1e thrombus. l'.;111-

l.ioli arc detached aml carried lo distaut parts or the hotly, there to form 
metastatic abscesses. Au cmbolus may cousist wholly or 111icrn-orgauisms. 

Eml.ioli which are uot infcclctl cause hemorrhagic iufarction. 
The.so cmboli usually pass through the right heart and lodge in lho 

Jungs, since it is there that they are carried into vessels of diminiiihing 
calilire. If they are small enough to pm!s through the pulmonary capil· 
l:uies, they enter the systemic circubtion, :rnd arc carried to the spleen, 
kidlleys, brain, etc. \\'lien an infccti\•e thromlms is formed inn radiclc of 
tho portal vein, mctaslatie abscesses in the liver arc a prn111ineot feature. 

fofhlmrnatiou of bone is a \'cry frequent cause of a phlclJitis which leads lo 
PFCmia. 'l'hus, a blow on tho head of one saturated ,,jt!J alcohol is fol· 
lowed by phlebitis in some of the diploic veins; ns :1 result, tl1rornhi :ne 
formed which break up into E!mboli and thus lead to infarclio11 and ab!:<'c~s. 

Ct•l!ulitis, carbuncle, erysipelas, malignant pustule, and tlisEeding \\'Uunds 
are often complicated by pya.'mia. 

Endumotritis or lacerntions about the genital tract are fruitful sources 
o[ pyrcmia iu the 1rncrpcrnl stato. 

lnfccLivc cmboli may originate in the heart in ulccmtivo endocarditis aud 
cause abscesses in distanL parts of the body. When the right heart is the 
seat of tho ulcerath·e process the lungs are involved extensively; when the 
endocarditis is iu the 1eft heart, the abscesses are formed in the splc:cn, 
kidneys, subcutaneous tissue, etc. The existence of the endocanlitis in 
these cases is often overlooked . 

Symptoms.-Pyremia is ushered in by well-marked symptoms. First, 
there is a chill or clecidc<l rigor, followed by a gradual rise of temperature 
to 101 ° or 104° F., lhc rise of temperature 1.JCing proporLional to the phc· 
nomeua of the ch ill . Tho chills of }J)'~mia occur irregularly, rarely at 
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night, and are followed, after the first two or three, by profuse and exham;t,. 
ing sweats, which only afford marked relief Im· a lime, the skin soon be
coming hot and dry. An irrila.bility of the ncrrous system has been 
noliccd as preceding the occurrence of these chills. During the chill tho 
temperature will be higher tha,n in the sweating stage, the thermometer 
often showing a temperature of 103° or 105° ....---.---,---~~~~~ 
F., or 108° F., which often suddenly falls JJny.· !. z. 8. 4. 5 . 6. 7. 
below the normal, soon to rise again. 1 The 
heart power is notably and early diminished. 
'1.'be 1mlse is frequent, 120 to 140, small and /()1" 
o!len iutermittout; it does not vary with 
the range of temperature. The conjunc- /#0. 
tivoo and sh.'in assume a sallow tinge; later 
they may become markedly jaundiced. The /()J' 

~~~:t~~:;~ei\;~tn~1~~yc~:::1~:d ~~~;l~s~ '~~~:~ //J#" 

fur; later it becomes glazc<l, dry, brown, /(JJ' 
and fissured. Sordes co11ect on tl1e Leeth. 
Anorexia is marked from the onset. The ltJi 
palicnt compla.ins of great thirst. 'rho 
bowels arc usually relaxed. rl'he copious /IJ/ 
dfarrhooal discharges, with the altenda.ut /tJtf. 
nausea and vomiting, soon bring about a. 
condition of asthe~ia. The mind rnma_ins FIG. is1. 
clear up to the time of great exhaust10n TemperatureHecordinacai>eotPyremia. 

and the appearance of multiple abscesses in 
some central organ or organs; then the patient becomes dull, apathetic, 
and often slightly delirious. The respirations a.re hurried and shallow, 
and are always more accelerated just before a chill or sweat. As death ap
proaches, delirium occurs, the pulse becoming more feeble and intermillent, 
reaching at times 150 or 170, or 200; the face bas a yellowish, leaden hue, 
and finally the palient passes inlo a comatose state and dies. 

Wben the internal organs are involved the local signs of multiple abscesses 
will be present. 'l'he physical signs of pyremicpnlrnonic infarctfons arc al 
first obscure, for the foci are so small autl so scattered through the lung 
that percussion f~iils to detect them. Usually the c'ridenccs of a severe 
hroncbi:tl catarrh accompanied by ft cough, with frothy, blood-stained, 
w:-itery expectoration, a.re followed by the physical signs of lobular pneu
monia. 

The kidney changes are marked by albnminuria and hmmaturia, together 
with the> presence of epithelial aud gelatinous casts. The amount of urea 
is always increased. 'l'he changes in the liver and spleen cause abdominal 
tenderness, accompanied by a marked increase in these orgaus as shown by 
percussion. In pyremia there is generally more or less jaundice. The signs 

1Thisinlermiltenttypeof fe\•erlspeculiartothisdlse:ise. Billroth l!llYB statil!licsfavortheidealhat 
recurrent chills depend on new infianunations, having tbeir chief source iu re1>eat-Od 1mrulcnt infections 
abouttliewouud, 
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or arthritis, pleuritis, peritonitis antl cellt1lili::; can he early recognized, nnd 
should be looked for in severe cases after tlie second or third day. 

Oltronic pywmia is met with among the robust, in whom lhe infection ia 
modemlc, and not often rrpealed. rrhe abscei:;scs arc confined to the cellu
lar li:::;suc and followed by suppuration in the joints, marked debility uml 
musculnr weakness. Weeks, or eren months, may elapse before death or 
rcco,·ery takes place in this class of cases. 

Differential Diagnosis.-Tho dh1gnostic points of pyremia are, irregularly 
recurring chills and sweats, great ruriations in tompcratu~c, with the sig11s 
or multiple abscess in the internal organs. It. may be mistaken lor St]Jti
cwmia, intermittent (malarial) fever, acute yellow atrophy or the lil'er, acuto 
articullt1' rlwwnati:un, typluu; and typhoid fever. The diagnosis Lctwccn 
pya!m i[L and septicremia has already been considered under septicmmia. 

Tho paroxysms in in/el'Jnillent fever arc regular in their cleYclopmcnt 
and time of occurrence; they are not so in pj·romia. rrho temperature in 
intermittent foyer ranges higher than in py::cmia. rrhcre is slight, if any, 
jaundice in malarial feyer, while clccp hematogenous jaundice is common 
i11 py::cmia. The history of lhc case, together with the presence or absenco 
o[ small points of local inicclion, helps lo differentiate between the two dis
eases. The sweet, nauseating breath, marked muscular prostration, and 
dull expression of the face, arc noted in pyromitt und not in intermitlcnt 
fever. 

The points of differential cliagnosiR between pyremia, yellow atrophy of 
the liver, rheumatism, aud typhoid fever are found in the history of these 
affections. 

Prognosis.-In pyremia the prognosis is always unfavorable. Some deny 
the possibility of recovery in a well-marked case; still recovery is poHsiblc 
in ca .. >:CS tlmt are mild at the onset and slow in their development, in which 
the chills arc not often repeated, the intermissions between tho cxacerbn
tions of !ever arc long, loss of strength is not rapid, and tho tongue re
mains moist. Thus we sec that the prognosis drpends entirely on the couriiC 
o[ tho clisease. The duration of pymmia rnries : it is usually acute, lasting 
from two to ton days, oft<'n suhacute, lasting from two to four weeks, and 
rarely chronic, when it nmy run on for months. 'I.1hc duration of puer-
11cral pyremia is Ut:inally about one week. If death occurs in four or eight 
cfayti, it is clue lo the intensity of the pymmic poison. If later, it clepcrnl:i 
upon lhe exhaustion incident to the formation o! absccl!ses and the occur· 
rence of complications. '::Pho earlier the symptom s of multiple absccl)SCd 
a.ppe<tl' the more hopeless t he case. 

It must be remembered that pyremie patients differ in their power of 
eliminating poison; hence in some cases the system will be at once OYcr
whelmcd, while in others the shock will be recovered from. Every day 
after lbe eighth that the patient survives increase.i his chance of rcco,-· 
cry. 

Treatmtnt.-The treatment of pyromia moy be divided into the prophy
laxis, and the treatment o( lhe de1·elopcd disease. Its prophylactic trea~ 
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rncut is by far the most important: it cousists Ill avoiding everything 
that may favor the llevelopment of tlie disease, tho <ll'ltails of which are 
included uuder the general management of surgical opcratious aud the 
ll'catmcnt of wonuds. 'L'he history of these antiseptic methods comes 
\1ill1iu t11e clomaio of rnrgery rather than medicine. Obstetricians cannot 
be too careful in these matters. 1 Clcanline.ss, good veutilaUon, sunlight 
autl quiet are important prophylactic measures. 

With the idea of ueutralizing the pyrernic poison after it has gained 
access intu the body, or counteracting its effects, nearly all the antiseptics 
lrnve been employed. rl1!10 sulphites nud hj'postilpiiitcs of sodium, calcium, 
and maguesillm; carbolic anc.1 salicylic acids; the oil of turpentine, a11d 
many like ngents,-are still under trial. Quinine is the drng which is most 
c:dcmively employed for its antiseptic and also for its stimulant and anti
pj•retic powers. 

The most important thing in the treatment of pymmia is to support the 
patient; and, with this end in view, the largest possib le amount of nonr
ishmcut autl stimulants shonlc1 be administered. There is no disease in 
which so large an amount of stimulants can be administered with benefit 
as in pj'~cmia. The indicntio11s for their administration arc the same as 
in tlie essential fernrs. 1f life C'an be prolonged, in mild cases, until the 
\'iolcncc of the infection is passed, recovery is possible. 

DIPHTHERIA. 

Diphtheria is a sp<'cific constitutional disease, cause(] by the action of the 
Klcbs-Loeffier bacillus, and is characterized by a granular, fibrinous exuda
tion upon the surface and into the suhstance of mucous membranes, and 
upon abraded surfaces. Various countries of Europe were visited by epi
demics of diphtheria ia the sixteenth a11d seveuteeuth centuries. Ju the 
middle of the last century it reached Euglnud, nnd in the early part of the 
present century it prevailed at differeut points iu tbe New Engl;.111d States. 

Dr. Samuel Bard, of New York, gave the first accurate description of 
the disease iu this country, and brought clearly before the profession its 
specific contagious character; his clear accounts tally perfectly with the 
<'xperience of the present day. 2 The labors and i1niestigations of Louis, 
'l'ro11ssen11, Hilliet, Graefe, Yirchow, and recently those of Klebs and Loef
fler, Jia,1e done more than those of any other investigators to perfect our 
knowledge of diphtheria. 

Morbid Anatomy.-rrhe characteristic pathological lesion of diphtheria 
consists in a membranous infiltration of some mucous surface. Of the mu
cous surfaces, those of the pharyux, tonsils, uvula, and nasal passages arc 
its most usual seats; beginning on the tonsil and nntcrior wall of the phar~ 
ynx, the diphtheritio proress may extend upward into the posterior nares, 
forward into the anterior nares, or pass clown the larynx, larger bronchi, 

1 An in1er~ling proof or 1hi11 i~ !>hown in lhe cu11e reluted hy Dr. Teale: Three gentlemen who aldeu 
hnn in di<'~<'<:ting: ll. ~ul>jeet who died or hernia attended the i!llmc day five midwifery cn~e11 in all. 
!::rof tbcl'Ccasesdicdor l)Uerperal fever, while uootbercasesot it occurred in their extensivcprac-

1llepul>llehedhlspamphlctin1812. 
46 
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bronchioles, and eYen euter the air-cells. li'rom t110 phitrJDX it ni:n 
pass down into the U'SOphugus, the hll'jllX often t::::<:aping; or it fllllj 

first appear in tbe lam}X an e.,lcud upward iulo tho pha~j 11.x": thio laltt.'1 
is rare. It may also begin in the nose and secondarily rn\'olrn the plu11 
ynx, or passiug over the latter, iuvade the Jarynx. Occasionally the 11111 

cons membranes of the rnouth, stomach, vagina, rectum, and biliary JH•s
sages are the seat of the diphthcritic process. II the skin is abrmlt:d iL 
may become corcred with diphtberitic exudation. -

The first change in the part that is to he the scat of lhis exudation i~ a 
passfre ltypermmia _; the capillary vessels :ire gorged. and the mucous mem
brane is of a dark, purplish-red color; somewhat swollen at tho point 
where tho membrane is to develop. The hypcr:.umia is not active, the color 
is not tho bright red of active inflnmmation) !Jut. da.rk, livid. a.nd "angry." 
The amount or serous iafiltmLion of lhe sub-adjaceut tissues determines, 
in ench case, the amount of Lumefactiou. On the surface of the affected 
part lhl!re is an abnormal f'Ccretion of mucus, and the epithelial tell.' cov
ering it become m11argccl and cloudy, from exudation into them. Little 
by little they lose their nuclei and become tmnsformed into a. homogene
ous mass, presenting numerous ramifications-in other words, the meta
morphosed epithelium-celJs form a reticulated menibrane. 

The Hrst a.ad most superficial diphLberitic exudation is into the cpiU1c-
1ium. 'fhc cells of tho deeper structures may be simultaneously or sec
ondarily involved. 'l1hc surface exudation becomes thicker and of a grayish 
color as the sub-epithelial mucous and sub-mucous coals become succcti
sively invohed. In mild cases the membrane first resembles a gauzy film, 
then it assumes a light yellow color, or occurs as white patches of ''arymg 
size. In severe cases n. leathery, gra.y exudation from one-eighth to onc
fourth of an inch in thickness will form in five or six hours, which can 
be removed, and when removed learns a. rnw bleeding surface which will 
immediately he covered by a new cxncfation. The mrmbranous exudation 
ma.y become infiltrated with blood, noel assume a black color ; this is not a 
condition of gangrene, but gives evidence of great blood changes. Ab
sorption of the exudation is only possible when the epithc1ial layer is alone 
involved; when the mucous and sub-mucous tissue is involved, the mem
branous exudation can only be removed by a snppurative or gangrenous 
process. 

The arrest of the diphthcritic process may be first by suppuration. Un
derneath the dipbtherilic exudation, there may be a. suppurative process 
established, which separates tho htyC'r of exudation from the tissues which 
it involves. In such a. case the m~mbrauous exudation becomes more 
sharply defined at its boundary, the tumefaction of the surrounding mucous 
membrane subsides, the inflammatory zone draws closer and closer to the 
margin of the patcb, whose edges curl up, and finally the mass is removed 
from its base, and is thrown off spontaneously. 1.1he duration of this ex[<r 
liative process varies from two to five days. In some cases the diphtheritic 
process is so mlld that while the exudation occupying the epithelium is 
thrown off, that in the subjaceut structures is absorbed, no suppurativo 
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process occurring. In this, the rnih1cst form, th re is ab:ml'ption accom 
1mnied IJy a. simple epiLhcli:l l dcsquamalion. 

Another tcrrniaation of the locnl diphtherilic process is in gangrene. 
rrhe nutrilion o[ the tissues is so extensively and rapidly interfered wilh 
by lhc abundant exudation that tho blood supply is cut off and death of the 
parts is the result. Some obscncl'S claim lhat gangrene is caused by the ob· 
struction o[ the lymphatics with bacteria. ""With the gangl'enous process 
large numbers of putl'cfacli,·e bacteria deHlop in tho membrane and in the 
tissues underneath, which break clown into :t semi-fluid, dark mass, which 
has the peculiar odor of gangrene. Sometimes the sloughs arc quilo 
firmly attached to the adJacent tissues.· The so-called septic variety is 
characterized by the formation of an cxtensirn necrotic membrane, tho 
color of which is a dark gray, or brown with streaks of ca.pillary hemor
rhages throughout its entire t'xtcnt. Larger colonies of microeocci arc 
found in its clecper layers, and pressing ag:tinst the fibrinous bands they 
form alveoli, in which myriads of the bacteria, lie. rL1hc exudation in this 
variety occurs most frequently in lhe nasal cavities, where in and beneath 
the Schneiderian mucous membrane is an extremely rich plexus of lym
phatic and blood-vessels. This variety may involve tissues other than tho 
mucous and submncous layers ; cnscs are recorded where tho vomcr was 
eroded, and little depressions in it were filled with nests of micrococci. 

A ]liccc of mtmbrane on cxa.minatiou will be found soft and iriaLJo, 
breaking down into an ich.orous, semi-fluid, dirty brown pulp. If a por
tion of "septic" diphtheritic membrane is removed, ulcers are found in 
the ti:~sue beneath, which may be shallow or deep. ·when shallow, they 
bleed very readily; when deep, they am covered by dirty gray sloughs. 
The variety of the epitLclium, and the number of mucous glands in the 
mucous membrane involYcd in the <liphtbcrilic process, modify the patho
logical course of the exudation . When diphtheria invades tbe bronchioles 
am] ahcoli, tbc characteristic ruicros(.opical appcara11ccs o! the exu<lation 
am discovered, ;.rn<l some air-cells arc filled witli micrococci. 

'l'hc lircirt is pale, HaiJIJy, aud friai.Jlc, prcsentiug changes similar to those 
iu t_yphoi<l fcYCr. 'l'he right ht:art is oftc.:11 filled with clots; au<l the JH.:ri
carJium may Uc the scat o! 1111111crous erchymotiu spots, rarely o! large 
size. En<locarditis is not an infrecp1ent complirnlio11 1 and when pn.:::cnl 
it is in mauy cases 1tlcaalitc, partictilarly if the disease has been severe an<l 
there arc cxtcnsirn blood c:hanges. 

The lungs in fatal cases arc nearly always found to be involvo<l. ln a 
few cases the membrane can bo traced from tlic larynx tlirnugh the lJro11-
chi to the alveoli; more frequently they arc lhc seat of bro11cho-pncurno11ia 
anti alelectasis. Tho pneumonia is fonnd both in the srplic cases nnd in 
those where the larynx is inrnlvecl . Atelectasis is rnre, except in laryngeal 
cliphthrria. 

'l'he blnod sometimes is but slightly altered; in the severer forms it is 
tliick, of a dirty brown color, slightly congulable, ~rncl aper death ~onta~11s 
micrococci. The arteries nncl veins nre equally filled. A traus10ut rn
creuse in the aumber of the white blood corpuscles very common. 
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Thu spleci1, is usually enlarged, the cap:m1o i:s lcu~l', ~11ining, and coverud 
with uuuicrous point::; of capillary hemorrhage. The ~picnic parc111.:hJ111<1 
is congei:;ted, softeued, anti friable, darker than uornrnl, and often tho ·"l!at 
of multiple iufarctious. 

The lym1>fwtic glands bcc:omo swollen and in Ila med 011 account of their free 
communication with the infected parts. The hypcrpla~ia occurring withrn 
the glands causes a swelling which may be tense and hard or llonghJ. Thi-; 
doughy feel results from o..·ll.cma of the peri-glanduhu and subcutaneous 
connective-tissue, in which rngetablo parasites arc freq11ent1y founJ. '!'ho 
lymph vessels are often clogged with micrococci. 8u ppuration in tho lj'lu
phati('S is of very rare occurrcncc. 

Tho kidneys are congested or the seat, in severe ca~cs, of parenchymatoul'i 
nephritis, differing in 110 re:.;pect from that occurring in scarlatina, which 
has rccoivotl the name of sctnlatinal uephritis. 

1'hc Brain and (Qrd.-ln severn cases there are numerous small !-ipots of 
capillary hemorrhage scattered throughout the lllcuingc:s o[ both brain aml 
cord. Thc~o cxtr:l\'asations may sometime:; be l:trgc enough to form clots, and 
then softening of the brain in localized spots will occur. Cells ancl nuclei 
i:;well the spinal 11crvcs at the point where their roots join, so that their 
thickness nrny be twice tho normal; blood may be cxtmvasatccl at thi:-; 
point, and then the swelling will be distinctly red. In those complicated 
by paralysis, there will be fonnd to be a neuritis of the peripheral 11crH.'Jo>. 

Etiology.-Diphtheria is both infections and contagious, occurring Cll· 

llcmically and epidemically; the causes may be clns:-;ificd as exciting and 
prcdii;posing. 

E.rciliny l'a11sc.-'rhc exciting cause is the Klebs-Locfllcr bacillus. 'l111is 
bacillus was first discovered by Klcbs iu ltil':3, but subsequently studied in 
greater dctnil by Loefllor. Jt exists ou the surface aud within tho :sub· 
stance of the rnembn.1J1cs whcre\er found, and is only rarely fouud in the 
orga11s. These bacilli when inoculated on an aLra<lcd surface producu 
a mcmbrnnc; this mcrnbrauc, however, except iu the larynx, on :.weouut 
of its mechanical inter!crcncc with respiration, would not emlauger life 
or be productive of many symptoms. Tbo buc.:illi manufacture a 1mlJ· 
stance of the nature of an alkaloid, a toxalbumin, whic..:11 being ahsoriJud 
into tho system produces the symptoms. Brieger an<l K. Fraenkcl have 
isolated this substance au<l 011 injecting it into animals have produced 
albumiuuria, nephritis, paralysis, and in sullicicutly large doses, their 
death. 'l1here appears to bo a diffcn.mcc in tlie loxalhu111i11·producing 
power of some of these Uacilli and nlso ln the il/(licidual tj/lsceptiUilil!J tu 
tho poison, so that not all tho pntieuts exhillit tho same degree of poi· 
soniug .. 'l1he Klebs·Loefllcr bacilli do not disappear from the throatsimnl· 
taneously with the membrane; in about one-half the cases, they are found 
up to the fifth day; in about ton per cent. ns long ns two, and they hale 
been found as long as seven weeks after all local evidences of the discm:ic 
had disappeared. 

Cultures made from the throats o[ persons exposed to the infection of 
diphtheria not infrequently show the presence of the Klebs-Loefller bacilli. 
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Jn the absence of any clinical man1/eslatio11s of the disease, eilltet loud or 
const1tutiunal, snch pasons should not be considered as haring diphtlteria.; 
they probably ha\'e immunity toward this disease. 

In addition to the Klebs-Loeftter bacilli other germs, streptococci, staph
ylococci and tho dip1ococcus lauceolatus, are frequently fouud. In these 
so-called mixed infections, symptoms of septic infection are usually more 
pronounced . There is another bacillus, the psenclo-diphthcritic bacillus, 
which microscopically and morphologicnlly is identicnl with the H:lebs
Locmer bacillus, bnt differs from the latter in the very important i)arlic
nlar that it (thopsendo-diphtheritic bacillus) is nohirulent-i".c., injected 
into nnimals it produces J\O symptoms .. It is regarded by many ns an at
tenuated form of the Klebs-Loefller bacillus. It is prese11t, as we have 
!'een, iu abo11t twenty per cent. or the cases of acute tonsillitis. It is ensy 
to uuderstaud how a IJactcriologist with nothing but his culture an<l the 
microscopical appearrrnccs of the bacilli to gnille liim, and obliged to give 
a report before waiting to see wlwther the bacillus was or was not virn
leut to animals, could report Klebs-Loeffler bacilli and diphtheria, when 
tho case w:is only one o[ tonsillltis, and the lmcilli pscudo-diphtheritic. 

Predispo1:>ing Ccntscs.-Diphthcria occurs at all ages, but is most fre
queut between the ages of two and fifteen. It sometimes occms in younger 
children, but is rarer in ad nits, unless by infcctiou. It is more common 
in females than in males. While at first the disease was morn prevalent in 
the country than in the cities, it bas for several reasons of late years been 
markedly on the increase in cities. First, because of the closer contact 
that occurs between larger numbers in cities. Second, because of tlie 
greater prevalence in cities of catarrhal conditions of the respiratory tract, 
thereby affording n. more fertile soil for tl1e growth of the bncilJi. Huch 
conditions are tonsillitis, pharyngitis, rhinitis, and laryngitis. Third, the 
large amount of defective plumbing and sewerage not only in tenement 
houses, but in the houses o[ the rich, affords a good soil for the propaga
tion of the bncilli, aucl the action of sewer gas on the system prnduces a 
condition whereby the body is less able to resist the growth of any bncillns. 
Physicians, nurses, and others coming in contact with the sick, or those 
recently recovered from the disease, are especially liable lo become in
fected. It is probable that the infection is not conveyed througl1 tho at
mosphere, Lnt only by the discharges or articles, such as clotliing, diohes, 
etc., which have been contaminated by the discharges from the mouth or 
nose. 

The disease is more prevalent during the damp weather o[ tho fall and 
~11ring months. Cnses are recorded where <ll'inking-water, milk, an1l the 
1lomestic animals have been the means of carrying the bncilli. 

The period of incubation varies from one to eight days, it Leing shm lier, 
nimally not more than forty-eight hours, in cases where portions ot the 
membrane have been coughed into the face or where a motlier has kissed a 
child sllffering from the disease. 

Symptoms.-'rhc symptoms of diphtheria are local and constitutional. 
The constitutional may precede the local; or both may appear at the same 
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time. In some cases the local are the primary, and for a time tho ouly 
signs of the disease. The ushering-in symptoms vary not only in diJferent 
epidemics, but in different cases during the same epidemic. It is a dis
ease which has no typical course. 

The local symptoms begin with a sensation of dryness and prickling in 
the throat, with, perhaps, slight pain independent of attempts to swallow. 
There is more or less stiffness along the angle of the jaw. Deglutitiou be
comes more and more painful; solids do not cause as mucll clysphagia aa 
fluirls. There may be marked and p<linful swelling of the glands at the 
angle of the jaw-in the bifurcation of the common carotid artery-but 
runny severe and fatal cases arc accompanied by only slight glandular en
largement, and occasionally the disease runs its entire course without any 
e landular swellings. In some epidC'mics most of t110 cases will be attended 
by extensive glandular swellings, while others, of equn,l severity, only 
exhibit this symptom inn. slight degree. However the disease mn.y com
mence, when fully established there will be noticed upon the anterior 11il-
1ars of the soft palate, the velum, and tonsils, sometimes also UJJOn the 
posterior phnryngcal waU, whitish patches, surrounded by a Jivid, tumeficd 
ancl congested mncohs membrane. At this early stage the exudn.tion can 
be removed without causing even punctate hemorrhage ; and under tlie 
microscope the epithelial cells will exhibit the appearances that have 
already been described. The sub-epithelial tissue becomes cedematous, and 
Jater, both tonsils, the uvula, and the anterior pa.rt of the soft palate will 
become ccdematous. At this period the membrane may be easily removed, 
but soon aft.er its removal it will reappear in the sn.me situation, and 
have the same extent. As a rule the more extensive the exudation, the 
tl1icker will be the membrane and the .firmer its attachment. 

When the posterior nares arc involved it is usually the 'result of the ex
tension of the diphtheritic process upward : the tonsi1s, uvula, and pos· 
terior pharyngeal wall having been the primary seat of the exudation. A 
coryza. is soon developed, aucl the sanions, ichorous discharge irritates, red
dens, and excoriates the surfaces over which it flows. At the same time 
rapicl swelling of the cervical, lymphatic, and sub-maxillary glands occurs; 
and there is undoubtedly a special connection between enlargement of the 
glands at the angle of the jaw, and diphtheria of the nares aucl posterior 
wall of the pharynx. The nostrils are soon clogged, often completely so, 
and repeated attacks of epistaxis may mark the later stages of nasal diph
theria. When the disease extends npward the parotid is not infrequently 
swollen and tender. Nasal diphtheria is in a few instances primary. The 
nose, in cases of invasion of the posterior nares, is often swollen and red, or 
shining and cedematous; the parts excoriated by the flow from the nostrils 
are soon covered with ulcers, and the latter are often covered with the gray 
dipbtheritie exudation. 

When the Eustachian tubes are involved, there will be tinnitus aurium, 
darting pains on attempts to swallow, marked loss of hearing, and perbapa 
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otitis; perforation of the tympanum, nnd caries of the adjacent bones may 
result. 'l,he external ear has in rare cases been the scat of secondary- and 
also of i1rimary diphtheria. The middle ear has also sometimes been im
plicated. 'l'he eye may be invaded in diphtheria when the nasal duct is 
the seat of the exudation ; or a piece of mern branous exudation being 
coughed into the eye of the exa.mincr may excite a diphthcritic conjunc
tivitis . If the diphtheritic process passes clown ward it may enter either 
the digestive or the respiratory tract. 

If the cesoplwgus is involved there will be a marked clysphagia, and fluids 
wi11 be regurgitated; accompanying paralysis of the muscles of deglutition 
in many instances increases the dyspbagia. If no special signs of phn.ryu
geal exudation aTe present in a suspected case of resophageal diphtheria, 
portions of the exudation may appear in the vomited matters, for vomiting 
is an important sign of oosophageal diphtheria. Portions of membrane in 
the frecal discharges point to the existence of the resophagcal diphtheria 
when there arc evidences of tonsillar and pharyngeal exudation. 

When the vagina, rectwn, or laMa nre involved there will be more or 
less swelling of the inguinal glands in the immediate neigltborhood. 

The cliphtheritic process nrn.y extend from the pharynx into the larynx 
· and trachea. Sometimes laryngeal diphtheria, is developed when the pri

mary seat of the diphtheria is in the nasal passages, or in the mouth. 
Laryngeal diphtheria occurs most frequently in cl1ildren; the younger the 
child the greater the fobility to laryngeal complication; when adults are 
attacked, it is the weak and feeble ~ma the aged. rrhe epiglottis becomes 
h51>era:mic, livid, and swo1len, its edges are harder than the remainder of 
its substance, ancl the diphtheritic patches are developed irregularly upon 
its surface. 

The first symptom indicative of fo:Tyngeal diphtheria is a change in tlle 
voice, which loses its volume, becomes ho:u·se, rough and indistinct, 
then falls to an inart.iculate whisper. The respirations become noisy and 
whistling, and dyspnma becomes more and more urgent as the exudation 
advances. The cough is first dry and stridulous-H brassy,"-but soon 
changes, losing the brassy tone, and, indeed, it bas no distinct tone what
ever, ancl is so peculiar as to be almost diagnostic of laryngeal diphtheria. 
In children the invasion of the larynx is oiten sudden. In a short time 
there is complete aphonia; a cough is developed that is " barking" or 
"croupy" in characler, but (as in adults) it soon becomes abortive. The 
dyspncea is extreme; all the auxiliary muscles of respiration are caJled 
into pla.y. 'L'he attacks of difficult breathing assume a paroxysmal form, 
and in one of the paJ'oxysms death may occnr. If the upper part of the 
larynx only is involved there is difficulty of inspiration, but when the 
whole larynx is involved expiration is also affected. There is falling in of 
the supra- and infra-cbvicular spaces during inspiration, showing that im
perfect inflation of the lung:3 rMnlts from the mechanical obstruction to 
the entrance of the air into them. Cyanosis becomes marked, and there 
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is either stnpor, or restlessness and jactito.tion. 'Vhen tho chikl dies it i~ 
with all the symptoms of croup (q. v.). Death is not from ihc action of 
the poison but from local obstruction which has mechanically forestalled 
its constitutional effects. 

A laryngoscopic examination shows epiglottis, T"Ocal cords, autl the in
terior of larynx to be the seat of a diphthcritic exudation, the ventricle being 
usually wholly obliterated. 

A usct.tltation reveals abnormal laryngeal sounds, together with rllles of 
various kinds, and a loss of vesicular respiration. In some instances the 
diphthcritic process ma.y have its primary scat in the larynx, and then ex
tend upward, the same processes occuning upon the tonsils, uvula, and soft 
palate, as w11cn they are the primary sectt of the disease. In such cases 
laryngeal symptoms are present from the onset of the disease. 

Const'it1.1,Uonal Symptoms.-Thcre arc no regular stages in the develop
ment of diphtheria., therefore no typical clinical sketch c:tn be given which 
shall include all cases. The division of diphtheria into the cutnrrhal, 
croupous, gungrenous nud septic forms can only be mude at the expeuse of 
facts, for they may rapidlj' merge into each other, and are only stages of 
one and the same diseased process. Diphtheria may begin with wcll
marked, active symptoms, as a chil1, fever, pain in the head and back, 
nunsea, vomiting, and even convulsions. Or it may come on insidiously, 
the patient complaining only of the throat symptoms. It may run so mild 
a course that the patient at no time feels sick; the throat symptoms are 
not marked; and there is a small patcl1 of exudation upon ihe tonsils, but 
i!; does not extend. 

There is little or no febrile mo mm en t, and at the end of a week the 
patient is fully convalescent. In those cases where well-marked symptoms 
usher in the djsease, the temperature ranges higher t11an in any other form 
of the disease; in ra.rc cases ii ma.y reach 105° F. by the encl of the second 
day. Insidious cases arc marked l>y a gradual rise in temperature, 102') 
or 1.03° F. being the highest point reached during the whole comae of the 
disease. i\Iild and severe cases often occur in tl1e same household during 
the same epidemic. 

In whatever manner diphtheria is established, the constitutional and local 
symptoms do not always progress with the same severity. ln some cases 
while the exudation is rapidly extending the temperature fa11s to normal, 
the pulse diminishes in frequency, the patient seemingly having decidedly 
improved in every respect-in fact, the constitutional symptoms remit if 
they do not intcrmit. The pulse, however, will show the influence of the 
poison on the nervous system, either in irregularity or alJnormalfrequcucy, 
or both. But during all this time the membranous exudation is spreading 
After a time the temperature rises to 103°or104° F ., the pulse to 120or130, 
and all the severe coustitutiona1 symptoms reappear. Death often occurs 
early in such cases. In another class of cases the constitutional symptoms 
are severe from the onset, while the local manifestations of the disease o.re 



hut slight nnd not progressive. In some cases tlrn nervous system may be 
overwhelmed by the intensity of UJC cuphthcritic poison at the onset of the 
disease, and death resu..lt before any local manifestations ol the disease have 
had time to make their appearance. 

In the more common forms of diphtheria the first symptom will usually 
be the soreness of the throat, which will be found congested; and either 
upon a tonsil or at some point in the pharynx~ a sm:tll white pntch of ex
udation will be seen. Slight fehrilc movement may accompany the throat 
symptom, or it may not come on for forty-eight hours. '11he exud<ttion 
gradually extends until a. Ja.rgc surface is covered with a thick layer of 
membrane, which assumes a gray or brown color. The snb-m1Lxillary glands 
become more or less swollen. 'l'hcrc is always some obstruction in the 
throat and difficulty in swallowing. As the disease becomes fully developed, 
patients are unable to sit up. There is nausea. and oltcn vomiting. 'l'he 
urine is usually albuminous. The pulse becomes frequent and feeble; the 
temperature ranges from 101° to 103° F. The membranous exudation 
continues to extend, involving more and more of the throat. The patient's 
general condition becomes worse each clay until about the end of a week; 
when the membrane is thrown off, the pulse becomes less frequent and Lhe 
patient slowly recovers. Or, ns happens in some instances, as the exuda
tion disappears from the tonsils it extends into the larynx : Lhen are de
veloped all the symptoms of laryngeal obstruction, the brcaLhing becomes 
difficult, cerebral symptoms are prominent. nnd patients die in a few days 
after the laryngeal symptoms appear. Occasionally after the local mani
reata.tiona of diphtheria haYe disappeared, patients C.:qJerience a degree Of 
prostration and feebleness that is met witll in no other disease. The pulse 
becomes feeble, frequent and intermitting : and the heart-sounds arP 
maflled and indistinct. Death occurs iu such cases as if a poison-suc11 
as prussic acid for instance-had been taken. 

Symptoms whicli\ndicate danger.-Dlrtrrhooa, although not often present 
in <liphlheria, may be so profuse as to cause exhaustion which wi11 hasten the 
fatal termination. Nausea and vomiting coming on Jate arc most unfavor
able symptoms. Albnminuria. occurs in mild as well as in severe cases, 
rarely lasting longer than a week, except in those severe cases where redema 
is prcsrnt, and where epithelial, granular, small hy1.dine and exndativo 
casts nre found in the urine. It is stated by some that the amount of 
albumen in the urine is in direct proportion to the intensity of the diph
lheritic infection. Jn a few rare instances diphtheritic nephritis has been 
so intense that death has resulted from it, before either the constituLion:tl 
or local symptoms of the disease were present. Albumlmuia generally 
comes on toward the end of llie first week of the disease. Coma. may occur 
as tho result of the nephritis. Ancrythematous eruption sometimes makes 
its appearance in diphtheria between the first and third days. Its usual seat 
is the upper part of the chest and back. 

rrhe pulse is peculiar and varies greatly in different cases. 'J'hern. arc 
three distinct varieties : 
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I. In n. large number o[ cases the pulse from the rnry commencement is 
feeble, smaJJ, and rnpid, ranging from 120 to 160, or, in young children, 
even to 170 in the minute. 

II. There is a class of cases where the pulse rises to 120 or 130 early in 
the d isease, but falls to 60 or even 40 within twenty-four or forty-eight 
hours from its onset. 

III. There is a class of cases in which the pulse is irregular and inter
mittent throughout the cu ti re course of the disease. The proguosis in the 
latter variety is always bad. 

H the temperature falls to normal, or below, ancl the exudation shows 
no signs of exfoliating, no matter how trilling its amount, or how 
slight the gl andnlar swelling) the case is gra.YC and den th is not usually 
long delayed. Convulsions occurrmg late in diphtheria are always un
favorable symptoms. while as ushering-in symptoms they have no special 
siguificauce. Swelling of tho lymphatic glands, nlthough not present in 
all cases, is so frequently present that it must be regarded as one of the 
symptoms of lhe disease. If it 1s extensive so as to interfere with degluti
tion and rcspirn.t10n, the prognosis is nnfa,·orable. 

After tho exudation disappears and couvalcscence is apparently estab
lished, seqnelm may develop, which may continue for months and C\'Cll 

years. The commonest is paralysis of some oI the voluutary muscles; the 
muscles most freqnent.ly affected ru·e those of the soft palate and pharynx. 
Usually the first thing indicating the occurrence of this paralysis will be 
difficulty in swallowing-first fluid and then solid food-with an inability 
to aJ"ticulate c1early. When pnralysis is unilateral the velum is drawn to 
the hcnlthy side; when both sides are involved the velnrn hangs i1endnlous 
and motionless ; there is also a loss of sensation as well ns of motion, for 
pricking it causes no pain. The voice is altered, and chilclrcn cry ns with 
a cleft-pa.late, while adults have a sort of nasal twang. These chnngescome 
from purnlysis of the velum. an terior i1iJlars of soft palate, ancl pharyngeal 
wall. Fluids are only pa.rtia11y swallowed, the greater portion being re
gurgitated throngh tho nose, cspeciall}' if the inclividua1 is standing or 
lennhlg forward while drinking. This variety of paralysis sometimes comes 
on while tho exudation is yet visible in the fauces, just as it is disappear
ing, or in a week or ten cla.ys after it bas entirely disappeared. With the 
dysphagia there is sometimes difficulty in expectoratiug; the patient will 
choke, cough and strangle in vain endeavors to get rid of mucus that has 
collected in the pharynx. 

As the pharyngeal paraJysis is disappearing,-or from two to ten clays 
after,-thc muscles of some other part of the IJo<ly will be involved-the 
lower extremities being much more freq uently affected than the upper. 
'l'hough usually beginning in the feet, diphthcritic parnlysis follows no 
regular order ; a hand may first be affected, then a leg, an<l subscqncnll)" 
the other hand, arm and leg. Before the occurrence of the paralysis there 
will be a. sensation of coldness, pricking, crawling (formication) and 
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nnmbness in the part about to bo affected. The patient cannot determine 
precisely where he has placed his foot-on the floor or some object higher 
than the floor; movements are ungainly and hesilatingly made, the gait 
becomes tottering, and finally he cannot stand, the paralysis becoming com
plete. Sensation is likewise more or less impaired. The hand loses its 
usuaJ dexterity ; the patient being unable to button his coat, or even write 
his name. When the muscles of the neck arc involyed the bead 
"wobbles," or is held uprigbt with the greatest difficulty. The neck is 
usually the last. part to be at.tacked. The power of ocular accommodation 
is often seriously interfered with on account of the paralysis of some of tlie 
ocular muscles. rrhc ciliary and rccti sufier oftenest. First, sight is 
diminished or lost for objects close at bancl; ancl later, distant objects be
come invisible. There is always diminished refraction, and there may be 
stntbismus and double vision. 

Wbeu diphtheritic paralysis is general the laryngeal muscles will usually 
be wholly or parLially i1wolYed. The voice is hoarse, non·rosonant, and 
often there is complete a1)l10nia. There is no loss of sensation until the 
superior laryngeal branch of the pneumogastric is involrnd; this is aLLended 
with danger, for particles of food ma.y pttss into the bronchi, a.ncl suffocative 
clyspncea may result in death. In nearly all forms· of laryngeal paralysis 
there is more or less dyspncca, greatly increased by exercise. If the paraly
sis involves the spl1incters there will be involuntary discharges from the 
bladder and rectum. The genital organs may be paralyzed, ancl all sexual 
desire ancl power may be lost for months. Paralysis of the muscles of t11e 
thorax, trunk nnd diaphragm gives rise to grave symptoms, pulmonary 
reclema and death usually rnsulting. Finally, paralysis of the heart may 
occur. 

Diphtberitic paralysis is always entirel.v recovered from. In mild cases 
its duration is two or three weeks, while in others it has continued one 
or two yea.rs. Another sequel of diphtheria is parcnchyma.tons nepbrilis. 
Wheu developed during Lhc exncla.tive stage it usna11y ends in complete re~ 
co1ery. Rarely does it dfrectly cause death. When so developecl it may 
be regarded as part of the actfre history of the disease. But when it 
occurs du.ring convalescence it may lead to chronic Bright's disease. In
Bammation of a serons memhrane may compli cate or be a sequel of diph
theria.; the most frequent serous iufla,mmation is cndocarditis. 

Pleurisy, peritoni tis and pericarditis u.rc of rare occurrence. Chronic 
pharyngitis is a scquela only in those cases where there has been paralysis 
of the pharyngeal muscles. 

Differential Diagnosis.-The diagnosis of diphtheria rests on the presence 
of a membranous exudation. When it prevails as an epidemic, a form of 
" sore throat," a pharyngeal catarrh usually prevails at the same time, 
11ometimes called "diphtheritic sore throat." 

This sore lliroal is ushered in Uy n chill, followed lJy a more or less in
tense febrile movement. There is a. sense of fulness in the throat with 



swelling oI the sn b-maxillary g1ands, and more or less dysphagia. The 
mucous membrane over the tonsils is intensely congested, the urnJu is 
o.•dcmatous, and a. few points of whitish exudation stud tho mucoua 
membrane. If these little dots arc examined closely they are found to 
be mucus, exuded from the enlarged follicles. 'J'he process is purely 
cn.tarrhal, and not membranous. This is called by some "catarrJrnl diph .. 
thcria," but is nothing more than a catarrhal pharyngitis. It is newr 
contngious, but is due to atmospheric influence, and has: none of the char. 
actcristic local or constitutional Ira.Lures of diphtheria. 

rn doubtful cases, the exmbto shoul<l be swabbed with cotton and this 
rubbed over t11e surface or a culture tube of coagulated blood serum; tho 
tube placed in au incubator, or in so me place where the ternperatmo can 
I.Jo maintained at about 100° F. If, in from eighteen to twenty-four 
hours, small whitish elevations arc found, the bacteria are either KleL~
LOenter or pseudo-<liphLhcritic bacilli; it is raro to find visible growths or 
other germs at this period. .Microscopical examination of these colonie.i 
shows bacilli of the size nnd form of the Klcbs-Locfller bacilli, but for an 
:tUsoluto diagnosis, iaocnlation of guinea-pigs with a forty-eight hour bouil
lon culture should be made. rrhese proceedings require special laboratories, 
and as the timo occupied is from four to six dnys, the clinical featmcs 
or the disease will have progressed so that the physician can usnally decide 
which disease the patient has. It is to be regretted that we have no 
readier mea11s of making an earlier and absolutu diagnosis liy bacteriologi
cal examination. 

The points of differential diagnosis between diphtheria and cr01ip011s 
laryngitis are the following: croupous laryngitis, or membranous croup, is 
a local affection, while diplllhcria is a constitutional disease. Cronp is 
not contagions or inoculable; while diphtheria is markedly so. In croup 
the exudation is on the surface of the mucous membrane; in diphtheria it 
is in its substance as well as on its surface. Laryngeal symptoms aro 
primary in croup, while in diphtheria they usually [allow severe con· 
stitutional symptoms, and in the mnjority of cases also follow the np
pearanco of the exudation upon the nasal or pharyngeal membmuc.~. 
Croup rarely attacks those who ha1'e pa,sc<l the age of puberty; diph
theria attacks nll ages. Croup is sporadic; cliphthcria is often epidemic. 
The sub-maxillary glands may be, and often arc, enlarged in diphtheria, 
but never in croup. 1 From a clinical standpoint they must be regarded rui 

distinct diseases. 
Diphtheria may be distinguished from scarlatina/ sore tliroat by the 

following points :-in scarlatina there is a clif-Tuse redness of the month 
ancl pharynx; in diphtheria the redness is local ancl of a darker color. Jn 
srarla.tina the exudation is mucus, and on the surface of the tonsils soft 

ITh1.-,.hlce of the neck Arc to be cxa111i11cd ror enlt1.rgL>d glands; tbo~e at the auterior border of the 
~tNWl-11111~1old ar~ 11\ways 11alJ>able, but it id important to 11ote tbat the glands at the angle of the Jaw.,. 
noteulurgL-1.i. 
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palate and pharynx; in tliphthcria it commences at one point, and spreads, 
is adherent and tough, and has a grayish or brown color. When an crnp
tion occurs in diphtheria it will have the characlcrisbcs already referred 
to, will last but a few days, and will appear on the trunk only. In scarlet 
fever the characteristic eruption rapidly spreads over the whole sm .faco, 
lasts three to four days and is followed by dcsquamation. In diphtheria 
there is no characteristic eruption, only occasioua11y transient roscola. 'J~hc 
temperature is far higher in scarlet fever than in diphtheria, the ushcring
in symptoms more sernre. and there is the peculiar strawberry tongue in 
scarlatina which is not present in Oiphtheria. 

Typ~oi<l or typlius fever may be suspectecl when intestinal diphtheria 
tlxists. The only means of diagnosis is to watch the passages for t.bc rncm
brone, and take the temperature carefully ; in typhoid there will be the 
typical range, and in typhus the rise will be sucl~en and higher. Finally 
idiopathic erysipelas of the tltroat is ver.r difficult to distingnigh from c1iph
theria. In erysipelas the tongue is blackish brown, dry, and :fissured; a.nd 
there is more puffy swelling of the parts than in diphtheria. 'l'he gland• 
are not enlarged and the process is limited in its extent in erysipelas. 

Prognosis.-The prognosis in diphtheria varies with difforcuL epidemics, 
cmd with the type of tho disease. 'rhe prognosis is more unfavorable the 
younger the subject, since extension into the larynx is more frequent in 
the young child. The death rate varios in diffcrenL epidemics from twenty 
to fifty per cent. A peculiar fact, and one to be remembered, is that a 
mild case-one where all things are progressing favorably-is liable to as
sume, in a few hours, a most malignant type. The system may be OYer
whclmecl with tho poison cYcu when the exudation shall have diS<L}Jpearcd; 
and, agnin, in convalescence heart-paralysis may suddenly occur; aU of 
these points make a very guarded prognosis not only snfest but necessary. 
Its duration varies from three to twelve or fourteen days, but death may 
occur within thirty-six hours ; and again the diseuse may continue three or 
lour weeks. 

'l1he symptoms which may be regarded as unfavorable are extreme gland
ular swellings, huskiness of the voice, rt. dark-colored extensive exudation, 
and, above all, laryngeal implication; when diphtheria extends into the 
larynx, about 95 per cent. of the cases encl fatally. Repcatml convulsions 
are unfavorable; and a pulse that is irregular ancl intermittent, or one that 
drops to 60 after having been rapid at the onset, indicates danger. When 
at the same time that tho exudation is extensive, it has a. dark gray, green, 
or black color, and when it emits a gangrenous or sickly, sweet odor, the 
prognosis is unfavorable. Nausea, vomiting, diurrhooa and epistaxis, when 
they occur late in the disease arc rery serious symptoms. Coma, ac4 

companied by casts and albumen in the urine, or by entire snpprcs .. 
sion of urine, is a most dangerous occurrence. If pharyngeal para1ysie 
occurs before the exudation has disappeared, tho case is a very serious 
one; the future course will be troublesome, owing to intense involve-
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ment of the nervous system, and lhcse (·ascs aro often fatal. Thl· 
temperature is not a. reliable clement in prognosis: in lhe most malig
nant types o[ the lli8easc it may range 1ow, Uciwecn 101° nnd 102 ' F. A 
sudden rise or n sudden foll , l'Specially to sub-normal limits, is exceedingly 
unfavorable. Primary diphtheria of a 'r.'Otmd, in which ihc throat shows 
no manifestation8 of the disease, generally runs a favomblc course. Pri
mary infection of a wound with diphtheria, in which the lhroa.t bcc:omcs 
secondarily invohed, is always unfa,·orablc. Secondary wound infection, 
during the course of a pharyngeal diphtheria, shows an intense degree ot 
poisoning, and is a bad prognostic omen . 

All compUcations render the prognosis unfavorable. Among the com
plications arc meningiti~, cnclocarditis (usually ulcerative), pleurisy, peri
tonitis, pericarditis, pneumonia, bronchitis, tracheitis, hlryngitis, }JUlmon
ary cedema and congestion, redrnrn glotticlis, acute Bright's disensc, nncl a 
septic fever tha,t ordinarily complicutcs the malignant form. Septicmmia 
ancl pyremi:i may occur, and iutesLiual hemorrhage, purpnra, and jaundico 
arc ucciLsional and verj grave complic11lio11s. DcaLh nwy occur from auy 
of these complications, from paridysis of the heart, from inauition, cspe· 
cially in children where dcglutition is interfered with, or from asthcuia. 
The nervous system nrny be overwhelmed with the poison at the onset. The 
exhaustion from vomiting, diarrhroa or hemorrl.iagc may sometimes be iso 
great as to cause dc<tth. The patient may be asphyxiated from intercosta.l 
and diaphragmatic 1mralysis or from getting a bit of solid food in the 
larynx or trachea. 

Treatment.-'l'ho treatment of diphtheria will be considered under four 
heads: I. Hygienic; ll. External local; III. Internal local; IV. Inter· 
nal constitutional treatment. 

Hygienic.-A patient sick with diphtheria should be kept in bed from 
the advent of its first sym1>tom until convalescence is fully established, 
and the pulse is normal in frequency and regular in its rhythm and force. 
'fhc membmuous di:sappcarnnce is noi the guide; it is tho exhausted and 
nn:Emic condition which demands absolute rest in bed. Only attendants 
tlrn.t arc ngrceuLlc to, and can manage the child well should be admitted 
into the sick room, which must be large, weU ventilated, and have a tern~ 
peraturc of 701> to 75° F. Perba.ps one of the most important indications is 
cleanliness ; the patient sboulcl be kept scru1mlously clcan,-eycs, nose, 
ears and mouth, as well as the face and Hmbs. All utensils of whatever 
kind, all clothing and linen, must be frequently cleansed and di~infecled. 
The disinfection may be accomplished as in typhoid (q. v. ). The patic11t 
must be strictly quarantined, the attendants must mingle as little as posl:ii· 
hie with the rest of the household, and must avoid taking the breath of, 
and unnecessary manipulation of, the patient. The rule is, not to distUib 
a diphthcritic patient except so far as it is necessary for cleanliness. The 
physician should be careful not to make unnecessary examinations of the 
throat. The instruments used in the examination should be thoroughly 
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cleansed after each examination. Freshly slacked lime mixed with pow
dered charcoal may be placed about the room "" disinfectants. Fresh 
air ancl sunlight are important, ruHl should be so admitted into the sick 
room so as to avoid draughts. A grate fire in cold weather is the best 
method to attain ventilation. 

External Local Tnatment.-This treatment may be cousiclcred under 
four heads :-1. blood-letting by means of leeches at the angle of the jaw; 
2. colcl applications-ice-bags-to tl1c throat; ·s. cow1ter-irritation
blisters, etc.-oYcr the neck and enlarged glands; and 4. lwt poultices or 
other bot applications to the throat. 

Blood-letting, local or general, while it does uot arrest the exudative 
process, diminishes the resisting power of the patient; clinfoal experience 
teaches us that all antiphlogistic remedies arc contraindicated in t110 
trcatmei1t of this disease. 

Ire to the throat is with some a favorite plan of local treatment. It is 
to be remembered that the exudation is a local manifestation of a consti
tutional disease, and that its extension is arrested and its removal accom· 
plished by the establishment of a suppnrativc process; and for this reason 
tbc local application of cold is contraindicated. H may relieve pain, but 
it does not anest the diphtheritic process. 

Counter-irritation is aJso powerle~s to check the membranous exuda
tion; besides, whenever a surface becomes abraded, the diphthcritic p1·ocess 
is liable to he established upon it. 

If the diphtheritic exudation is arrested and removed by a suppurative 
process, the exterrntl application of heat is indicated, and may be of service. 
Hot fomentations must be regarded as the sa.f'est and best means of hasten· 
ing the removal of the membrane, and they afford the greatest relief to the 
patient. 

Internal L ocal Treatment may be considered under three beads :-1. Me
chanical means employed for removing the membrane. 2. Eschnrotics 
employed for its destruction. 3 . .Astringents to prevent an extension of 
the exuda.tion by their action on the unaffected mucous membrane. 

It is not difficult to pull ol! a patch of diphthcritic exudation by rnecltan
iral means; but the membrane will reappear as soon as the removal is 
effected; and the second membrane has a dcepel' intimacy with the tis .. 
sues than tho primary. For this reason no attempt should be made to re
move a diphtheritic exudation unless it hangs Joosely detached, and tlten 
the dependent portion may be carefully snipped ol!. Any irritation pro
duced by instruments favors the extension of the diphtheritic process. It 
is to be remembered that, however pleasant it may be for parents a.nd 
friends to see patches of the membrane removed, after each removal the 
diphtheritic process is increased both in depth and extent. 

The powe~ful escliarotics which have been used for the destruction of 
the diphtheritic exudation arc hydrochloric and nitric acids, nitrate of 
silver, bromine, chromic acid, etc. It is claimed by partisans of this plan 
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that, when seen rnry early, and when tho diphthcritic patches are small, 
extension o[ the exndalion may be arrested by the deslmctiou o( ils locnl 
manifestations. rrhcre seems no more reason for the use of cscharotics 
than for the mechanical removal of the exudation ; for each one of the 
esoharotic s1onghs leaves an ulcer, which is a farnrite spot for the develop~ 
mcnt of a new membrane in the deeper tissues. 

Astringents, by eonstringing the mu cons membrane about a dlphthcritic 
11atch, thns prevent the spread of the exudation. But as the primary 
action of all astringents is to cause initation of the mucous surface, and 
as the iITitation favors the development of the diphtheritic membrane, 
their use is contraindicated. 

The thing to be accomplished by local internal treatment is to hnstcn 
the suppurativc process; the local means which will aid the }Jroccss of 
suppuration is the inhalation of the vapor of hot water. The external and 
internal 1oeal treatment of diphtheria. resolves itsc1f into the application 
of poultices externally aucl vapor inhalations internally. The vapor in
halations should be commencccl as soon as the exudation is detected, fmd 
continued until all signs of it have disappeared. As tho stm~m inhalation 
increases mucous secretion, it favors the remo\'al of the membrnue, au<l 
ful'llishes another reason for its use. rro prevent or limit se1Jtic poison
ing, antiseptics arc to be useU, and those that are non-irritating are to be 
prefene<l. The cliplitheritic smfaces should be frequently sprayed with 
}Jeroxide of hydrogen, chlorine water, or witb weak solutions of perman
ganate of potash, carbolic and salicylic acid, boric acid, benzoate of soda, or 
muriatcd tincture of iron. Lime water, glycerine, and lactic acid 11a\'e 
been used with benefit; aud when an atomizer is not at hand, <lisinfectant 
gargles and washes may be substituted. It is es1rncially important that 
disiufcetants should be employed in uasal diphtheria, after thorough!)' 
cleansing the nasal cavities. Cleansing of the irnsal aucl pharyngeal cavi
ties is best a.cco11111lished by wrapping a chilli in a blanket so pinned at the 
ucck aud around the chest as to prevent the child from usii1g its arms, but 
not so tightly as to interfere with respiration. A teaspoonful of table salt 
is added to a quart of water, temperature 110° to 115° F., and the mixture 
placed in a fountain syringe. '11!10 syringe should have an elevation above 
t.lie child's head of from three to six feet according to tho amount of nasal 
obstruction. A rnbber sheet is sprenll on a table and so arranged as to 
carry the drainage into a buc:ket on tho floor. 'l1he child is laid on its 
side on the rubber sheet and the tube from the fountain syringe inscrte<l 
into one t1ostril. When the cut-off is loosened the irrigation fluid will 
pass through that nostril into the naso-pharynx and out of the other 
nostril, thus very thoroughly cleansing all the passages. The child may 
at the first irrigation try to resist, bnt finding it useless and getting sucb 
marked benefit from the process rarely strnggles at any subsequent irriga· 
tion. 

The process should be repeated from two to twelve times daily as often 
as is necessary to keep the nose and naso-pharynx free. 
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The constituti'onal treatment of diphtheria consists essentially in sup. 
porting the vital powers of the pa.Lieut. There arc no specifics for its 
treatment, any more than for scarlet fcrer or smallpox. All-depressing 
remedies are contraindicated. 'rho alcoholic treatment is a favorite plan 
with a large number of practitioners; under this plan a]cobol is given, not 
merely to sustain the patient, but for its constitutional effects. With this 
end in view, it is giren in large quantities; one-half an ounce of brandy 
may be given to an adult every half hour; to a child two years old from 
one-half to one dracbm every hour. The amount to be given must be de
termined only by its effects. The object is to get the physiological effects 
of the alcohol as quickly as possible. The beneficial effect of the stimulants 
will be indicated by the pulse becoming slower after its use, by a diminu
tion in its tremulousness, by an increased desire for food, and by a manifest 
feeling of general amelioration. The stimulating p1an should be carried 
out more strictly in diphtheria than in any other infectious disease. An 
intermittent and irregular pulse dC'mands freer stimulation than a rapid 
and feeble, but 1·egular, pulse. An increasing apathy, a feeble pulse, ir
regular at times, a dry tongue, a dark and offensive-smelling exudation, 
often indicate a crisis tl1at may be tided oYer by crowding stimulants. 

The diet shoulcl be milk and yolk of eggs; when there is great clysphagia, 
food may be administered per recturn. Ether, musk, and camphor are re
garded by some as valuable adjuncts to the alcoholic plan of treatment. When 
the temperature ranges high, quinine ancl cold sponging may be employed. 
I do not consider it safe to administer large doses of antipyretics in diph
theria on account of tbe clanger of beart failure. Quinine is by far the 
most desirable one in this disease. The tincture of the chloride of iron 
and chlorate of potassa are hvorite internal remedies in lhe treatment of 
diphtherin. From firn to twenty drops of the tincture of iron are given 
in glycerine or water every hour; ancl from two to twenty grains of the 
ehlorn.tc of potassa every two hours. The use of these drngs, given either 
alternately or in connection, is at the present time a ruling practice in the 
profession. The internal use of the benzoate of soda, and solution of the 
bromides, to neutralize the diphtheritic poison, although strongly advocated 
by some, is not sustained by the experience of the profession generally. 

If nutrition be kept at a high standard, aud if the use of tonics be per
sistently kept up, Lhc paralyses that arc the chief sequcke of diphtheria 
will usnallj' soou be recoverer! from. Porter is one of the best tonics in 
the treatment of the sequelre of diphtheria, especially the paralyses. When 
plu1ryngcal paralysis occurs, the food is to be given through an oosophageal 
tube. 

When the larynx is invaded, exudations may be mechanically removed, 
if suffocation is imminent. With the first indications of laryngeal diph· 
tbcria calomel fnmigations should be begun. If, however, the dyspnam 
is progressive, and signs of deficient oxygenation of the blood ensue, tben 
either intubation or tracheotomy should be performed. It is usually 

47 
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easier to get the consent of the parents to the former. It is important 
that these should be done early and not when the patient is moribuud. 
'l'he hypermstbesia, wbicll is ofLcn so tr~ublesomc, is best rcl.icl~<l b_Y large 
doses of bromide of potassium, and if restlessness am] Jachtat10u are 
marked, moderate opium narcosis may be beucficial. 

During the last eighteen mouths a ucw, snpposeclly specific treatment, 
that by di1Jhtberia antitoxin, has been brought to the uotice of the profes. 
sion and is being extensively trim1. 'l'his substance is generate<l by the 
cells of the body and bcld in solution in tbe plasma of the blood of ani
mals inoculated with Klebs·Loefller bacilli. It is supposc<l to antagonize 
the action of the toxalbumin produced by these baci11i. rrhe horse is the 
animal whose antitoxin serum is used principally. Behring, of Germany, 
aDC1 Roux and Yersin, of France, workiug independently of each other, 
produced the snbstance and after experimenting upon animals advocated 
its use on human beings. 'ren cubic centimetres of Behring's antitoxin 
shou ld be injected under the skin of the back by a specially constructed 
syringe, when the patient is first seen. If this is before the end of the 
third day only one other injection at an interval of twenty-four hours may 
be necessary. If seen hater, then a greater number of injections may bo 
necessary. It is claimed that by injecting one-tenth of the curative dose 
into those in a household who are liable to infection the disease may be 
prevented. 

The advocates of antitoxin claim for it: 

1. That it is not in any way injurious to the system, doing no harm 
even if the patient should be found not to have diphtheria. 

2. That it favors the exfoliation of the mem braues. 

3. That it reduces the pulse and temperature. 

4. 'rhat it lessens the mortality from fifteen to twenty-five per cent. 

Those who oppose its use claim in opposition: 

1. That it frequently produces very grave symptoms and even death. 
Various skin eruptions have been noticed; albuminuria is more common 
and more severe after its use, and post-mortem examinations reveal exten· 
sive changes in the kidneys. 

2. That it does not in any way lrnsteu the exfoliation of the membrane. 

3. 'fhat, on the contrary, the pulse and temperature often are both mar-
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kedly iucreasecl and peculiar septic symptoms not seen before the nsc a[ 
antilo:du are dovelopecl. 

4.. That tlrn mortality is not affected by its use. Cases arc reported 
where a patient suilcring from a mild attack oI dipbthcri<\ have died very 
smldenly and but a short time after the injection of diphtheria antitoxin. 

'Vhen good observers report so exactly opposite on the effects of anti
toxin, it behooves us to ndministcr tl1e substance cautiously or wait for 
the results of more extended observatiou. 

To sum up :-a cliphtheritic patient should be qu:-mrntincd in a large, 
well-vc11tilated apartment, attended by a well -trained nurse; voultices 
should be applied externally to the throat; steam inhnlations should lJc 
constant from the onset of the disease nnLil the exudation hns disappeared; 
iron and brau<ly should be gircn freely; the diet should be fluid,-milk 
preferably,-:rnd the patient kept in bed until the convalcscncc is com
plete, 

ERYflH'ELAS. 

Erysipelas is an acute contagious disc:.1sc with local manifestations, which 
arc 6rst developed in most cases about wounds, but may appear primarily 
in previously healthy parts. 

rrhe streptococcus erysipeln.tis is regarded as its specific cause. They 
appear as very fine cocci in chains. 

Morbid Anatomy.-Tbe changes in internal organs and the blood arc in 
no way characteristic. Early in the disease the fibrin and white cells are 
increased, but the blood rapidly assumes tho condition found in other acute 
febrile diseases, and becomes thin and fluid, or dark and pitc.hy, does not 
coagulate readi ly, and stains the heart and vessels. The local manifesta
tions may affect any surface, as the mucous and serous membranes or 
lining membrane of the blood-vessels and lymphatics, but arc most charac
teristically displayed in the skin. 

'rhey are essentially inflammatory. Early there is hypcrremia, followed 
by exudation of lymph and cells, which gives the part a bright red color, 
and causes some swelling and induration . 'fliis inflammation is peculiar 
in its tendency to become diffuse, and in its antagonism to reparativc pro
cesses. When it attacks a wound alrnady partly united, the adhesions are 
speedily resolved and the wound is reopened. On the unbroken skin it is 
not limited by inflammatory products, but extends by continuity, and mn,y, 
from a small primary focus, involve the head, an entire limb, or the whole 
body. The intensity of the iuOa.mmation is very ineonsta.nt. 

In most cases it involYes only tbe skin, and is hardly more than a simple 
erythema. In some, and generally where the skin is lax, there is well-
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marked nncl more or less cxlrm;;ivc CC'tlcwa. In more sel"rre cases there i" 
ortcn suppuration, which is generally a. diffuse infiltration, but may l>o cir
cumscribed. 

The inHammn.tion may term inate in resolution, vcsicnlion, abscess, or 
gangrene. The former is the usual ending. rrhc bypcrremia. subsides, the 
infiltration is absorbed, and the process terminates in clcsqunmatio11. 
When vcsication occurs previous to resolution, the cuticle is raised by 
serous effusion, and when thrown oil leaves hcaHhy skin or superficial 
ulceration. Abscess a.nd gangrene present the same pathological changes 
as uucler other conditions. 

Erysipelas is not always limited to the skin, but often involves deeper 
pitrts. It is somewhat doubtful, bowever, whether the infiu.mrnations of 
the pleura, pericardium, and peritoneum, which often complicate severe 
attacks of the disease, arc the rcsu1t of direct extension of inflammation or 
arc due to the systemic poison. 

When meningitis complicates erysipelas of the scalp, or laryngitis and 
oodema glottidis accompany the inflammation of the neck, the relation is 
probably one of continuity, but the pcri- and endo-carditis which arc occa
sionally present in a similar crysipelatous condition, together with the 
implication of the veins and evidences of nephritic com1)1ications, point to 
a more general etiological bnsis for such conditions. 

'r110 lymphtttics arc implicated, and their course can be traced by red Jines 
running from the inflamed area to the adjncent glands, which are enlarged 
and induratcd. 'rhe specific cocci of the disease arc found most abundantly 
in the lymph spaces. If the \'Cins arc involved, a phlebitis may result in 
infarction, or, more rarely, in pyremia .. 

l?ollowing an attack o! erysipelas there remains some thickening and indu
ration of the skin, which may become permanent a!ler repeated attacks.' 

Etiology.-All the causes of general debility-as, indulgence in drink, 
and anti -hygienic co11c1itio11s-prcdispose lo crysipcJn.s. In a large propor
tion of cases it is preceded by some abrasion of the surface or a distinct 
wound, and is then considered traumatic. 

omc individuals show a coustitutional predisposition to the disease, and 
cerlain unknown atmospheric conditions favor ils dissemination. 

His fully determined not only that erysipelas, once developed, is highly 
contagious, and spreads rapidly among surgical patientEs and puerperal 
women, but that the disease is the result of a specific contagion which 
ma.y render buildings, cloth ing, and the persons of attendants infectious 
centres. 

Inoculation of the bacteria which fill the inilttmed tissues produces ery
sipelatous inflammation. Its contagiousness, period oi incubation, and 
evidences of constitutional disturbance preceding tho local inflammation, 
and the fact that it can be propagated by inoculation, establish its conta
gious character. 

Symptoms.-The symptoms of erysipelas are constitutional and local. 
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Both traumatic and idiopathic erysipelas have a period of latency of from 
two days to a week or mol'e, during which there will be some fever, pos
sibly of a remitting type, with slight chills, headache, and malaise. As the 
local symptoms appear, the fever increases, and is marked by decided even
ing exacerbations. It seldom passes 106° F ., and the morning remission 
may be two or three degrees, and be attended by sweating. The fever is 
accompan ied by a rapid pulse, coated tongue, nausea, anorexia, and dis
ordered bowels. In some sthcnic c;1scs the attack is sudden, and attended 
by severe chills and a rapid rise of temperature. The duration of U..10 fever 
is very varied. 

rB-.~.~[.'2-.'3-.'4~. -5.06-.r?,~.•B~. -9~.r-O~l-1~12~. -~~l~,r. 
e. e.me. tte.ITte.m.e. e. me.!nc>llll elme. e. ?1, e. me 

F!e.152. 
Temperat.ureRecordino.co.seof FucialEry@.ipelns. 

When the inflammation is localized and recovery occurs, generally from 
the fifth to the tenth day there is a rapid decline in Lhe fever and dis
appearance of all unfavorable symptoms. The temperature may even be
come subnormal and continue so during early convalescence. When Lhe 
local condition is progressive, however, the fever continues at 104:0 or 105° 
F. for two, tluee, or more weeks. 1 In these cases the fall in tern peratnre 
is commonly more gradual and convalescence more prolonged. 

In children and nervous patients a mild delirium may be present with
out any meningeal complications, or in sthenic cases it may become con
titmous and violent. 

When the course of the disease is unfavorable it assumes a typhoicl char
acter, the temperature rises rapidly, the pulse is frequent and feeble or 
irregular, the deli1ium becomes low and mllttering, and passes into coma 
which ends in death. Sudden extension of tbe inflammation, or relapses 
when convalescence is apparently established, are frequent and arc marked 

1 lu a Cll.9e where the imftammation involved Uy degrees the entire surracc from o. wouud ou. lbe ll~ad to 
llletoes, the temperature was between 10'~'°-101 " for over four WCilka. 
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by a rapid rise of tempera.hue, coircsponding with the extent of new tis
e:ue involved. Final recovery may thus be delayed for weeks, during which 
there will be periods of normal or subnormal tempern.ture. 

The urine is always scanty nncl high-colored. It contuins au excess of 
urea ancl often a small amount of albumen. 

'!'bis course of the fever is often greatly mocli6ccl by complications. 
The local symptoms arc equally variable. Traumatic erysipelas begins 

as a diffuse rose or brighl red blush about the point of injury, in which a 
while line follows the finger as it is lightly drawn across the surface. 
This is generally preceded for n da.v or two by some cnlnrgcmcnt and ten· 
dcrne::;s of the adjacent lymphatic glands. In uncomplicated cases thcre 
arc no further changes, lmt tho inflammation subsides a.nd is foJlowed by 
flaky desqnama.tion . 

Idiopathic erysipelas is most commonly facial, starting from either the 
nose, eyelid or car. It may begin either in the skin or nrcolnr tissue, and 
is attended by more or lcs~ redC'm:t. The part is first swo1lcn and secoud
nrily lhC' characteristic blush :1ppcars. rr1ic part becomes enlarged, hot 
an<l painful, and the swelling may t'xtend so as to close the eyes ancl mrnhe 
the whole head and neck to such an extent ai:; to grcat1y disfigure tl1e 
patient. In from six to twel\'e clays the color becomes d:uker, the swell· 
ing recedes and the cuticle peeling off leaves a slightly reddened surface 
which slowly regains its normal color. 

Wl1cu the disease is" ermtic" it extends more or less m1)idly from its 
primary scat, where the inilamma.tion slowly ceases ns it advances else
where, so that it may be present in all stages from the first faint blush to 
desquamntion. 

When the disease assumes a phlegmonous or suppnrath·e form, the pus, 
if diffuse, gives a peculiar boggy sensation on palpation, but if cireum
scribccl it has the llsnal appcanrnce of an abscess. 

Approaching gangrene is indicated by an intense burning pa.in, and the 
parts become lidd and finally black and crackling. 

Erysipelas may be complicated hy meningitis, which will be indicated by 
its usual symptoms somewhat modified by the preexisting fever. Pcri
carditis ancl pll'nrisy are at times recognized by dyspncea, or often only by 
their phy:>ical sigus. 

Differential Diagnosis.-When erysipelas attacks a joint it rna.y be mis
taken for a short time for (tcuto articulm· 1·lteu111alism, but the peculiar 
deep rose color and the rapidity with which the inOammation extends will 
speedily distinguish it. Similar symptoms with the Cl'dema will also dif
ferentiate the disease from simple erylllema. Iligh febrile mo\·emcnt 
fasting twenty-four to forty-eight hours, and attended by pain, swelling and 
tenderness o! the lymphatics, has been considered diagnostic of develop
ing erysipelas. 

Other questions of differential diagnosis belong entirely to surgery. 
Prognosis.-Tranmatic erysipelas is a very unfortunate complication in 

surgical injuries. It arrt':ds 1111 rC'pnrati\'e notion an 1l adds largely to the 
gravitj· of the previous c0111liLion. 
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Idiopathic erysipelas, when it attacks the face and head, is a dangerous 
and unecrtam d_iseuse under any circumstances, and is especially so in 
aged people. Many patients suffer from a simple erysipelas of the face 
at almost regular intervals without serious discomfort, but there is always 
danger tlnit the meninges wi11 become involved and the disease :it once 
nsRu rnc n. most serious aspect. 

Death may result from. the overpowering effects o( the poison, from the 
complications, or from exhaustion clue to suppuration, gangrene, or a pro
longed course of the disease. CEdcma o( the gloHis from extension of 
iuflamma.tion may c~mse sucl<len d<'ath. The disease is especi;il ly fatal in 
chronic n!coholism, Bright's disease an<l gout, and in patients over sixty. 
Hecurrent attacks indicate a debilitated condition and arc apt to be o( 
increasing severity. 

Treatment.-ln common with othe·r contagious diseases, great care shou ld 
be taken to avoid extension of the disease, and as we are unable to control 
the poisonous emanations, complete isolation of such patients affords the 
only sure means of prophyhuis. 

[n mild cases local treatment is unnecessary, and it is doubtful if it e'•er 
restricts the inflammation. Cold dressings with mildly astringent and 
anodyne lotions are the most grateful to the patient and as efficacious as 
any. l\Iore powerful astringents and clistincL ca.ustics-as iodine and a 
si~turatcd solution of nitrate of silver, or even the actual cautery-have been 
employed with a view to cut short the i11flammation or to prevent its 
spreading. 

Erysipclatous i11flammi,tion often impro"res iu five or six days under such 
treatment, or halts at a line where iodine or silrer has been employed; 
but it <1uite as frequently, when <'xtcnding, is uot perceptibly restricted 
by such boundaries. A ~aiuratcd solution of nilrate of silver may be 
applied, howernr, two or three times in twenty-four hours. Subcntane 
ous injections of carbolic acid in su rgical erysipelas have see med to give 
more appreciable and better results than any other local treatment. If 
redematous swellings are excessive, minute punctures will afford marked 
relic!. llot applications and poultices are to bC' used on ly when suppura
tion or gangrene is presl'nL We ham no means of neutralizing the poison 
of ery!!ipelas, and internal treatment is confined to general tonic measures. 
Concentrated nutriment shou ld be administered frequently in small quan
tities, and stimulants employed as in other acute febrile conditions. 'rhe 
bowels and kidneys shoulrl be kept active by cathartics ancl simple diu
retics. Various remed ies have been employed, but the tinctum ferri chloricli 
seems to be generally accepted as the most useful drug, and is even con· 
sidcred to ha.Tc specific effects in erysipelas. 

Quinine ancl other tonics may be employed with advantage. 
The bromides and chloral are preferable to opium or hyoscyamus for 

procluf'ing sleep. 

ACUTE MTLIAllY TUBEU.CULOSIS. 

Although acute miliary tuberculosis is etiologicu.lly an acute contagious 
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disease, c]inically the dangers of contagion arc comparatively slight. In 
the majority of instances it is secondary to, and n. part of, a more chronic 

tuberculous process, the symptoms of which, in some cases. arc so ob.:;curc 

as lo escape notice, while the manifestations of the more acute process 
alone attract attention. More frequently the preceding chronic condition 
and the acute disease appear as a part of a general tuberculosis. It is only 
when it occurs without any rccogniztible previous tubercular in!cctiou tlHtt 
it can be considered 1L distinct dis('asc. 

Morbid Anatomy.-Whilc :icnle miliary tuberculosis is not a local affec

tion and is to be carefully distinguished from acute phthisis, its p11thologi

cnl changes arc more abundant and far more frequently found in th(' lungs 
than in any other organ. They arc also geuomlly present n.nd may Uc 
principal1y located in the pin. mater (acute hyclroccphnlus}, intestines, 
Jymph glands, serous membranes, and, rarely, liver, spleen, and brain. Tho 
chnrn.cteristic lesion of acute miliary tuberculosis consists of till irruption 

of delicate, gray, translucent, milinry granules, varying in size from a pin's 
head to a poppy-seed. They arc quite evenly clislributctl throughout the 
af!cetecl organs and show little tendency to coalesce. 

Jn the early stages, affected lungs show li ttle change from the normal, 
aside from the presence of the tubercle granules. Later they become 
slightly hypermmic and cedcmatous, with some infiltration, about the 
granufos, of an amorphous matter. A !though the air cells may becom(' 
partiaJly filled with epithelium, pus-cells, and fibrin, hcpafization is of 
mre occurrence. The pleura is studded with similar tubercular gra.nnla
tions, and they nre also present more or less abundantly in lhc pcrit0110u111 
and the various glands and organs throughoul the body. ':I.1hey can I><' 
recognized in some cases in the choroid. Ju Lhc pia mater Lhey occupy 
the perivascular lympl1 spaces. 

All tubercle manifests a strong tenclency to undergo caseous degenera
tiou, but in acute milinry tuberculosis the patient usually succutnbs to the 
disease before any such change occurs. 

Etiology.-The predisposing causes arc very promine11t in the etiology 
o[ acute miliary tuberculosis, und it is Ycry doubtful it it ever occurs 
when they arc not present. 

'fhe specific cause of acute milinry tubcrcnlosis, and the manner in which 
the general infect.ion occurs, has been definitely stated under the heads or 
tuberculosis and ncnte phthisis. 

Symptoms.-Whcn acute milin-ry tuberculosis complicates the last stage 
or phthisis, its s.vmptoms are so modified that it is not easily recognized. 
ln such a case it sudden rrncl decided increase in tho fever, and marked 
aggravtition of the dyspncen, will be the most characteristic symptoms, and, 

oC'currin_g in .conne~tion with unchanged physical signs, maj lead to a cor
respondmg diagnosis. When the disease attacks an individual in apparent 
health, the symptoms arc well marked . 

It is gener~1l1y ushered in by repeated chills, a rather rapid rise in tem
pcrnturc noel pul1ID rate, and the other symptoms of an acute generul 

disease, accompanied by rapi<l respiration a11c1 a short, dry cough. The 
temperature ranges from 103° lo 100° or 107° F., with irregular lm: marked 
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remissions, and is more frequently high in the morning and low in the even· 
ing than in any other acute affection. The pulse is soft. small, and com· 
prcssible, nirying from 120 to 150 per minute, but in no constant or definite 
ratio to the temperature. rrhe respirations are from 50 lo GO per minute, 
and later the dyspncea becomes intense. The persistent sharp, hard cough 
is rarely accompanied by expectoration; when present, tho expectoration 
consists of viscid mucus, occasionally blood.streaked. 'I1bc skin is pule and 
cyu.notic; there is anorexia, r.-ipiiJ cmacialion, and diarrhooa, as :L rnlc; the 
lips and tongue become dry and covered with browu crusts; lhe patient is 
dull and semi·comatosc, and at night delirious, presenting all the symp· 
toms of tbe typhoid state. The spleen is geucra!ly slightly enlarged. 

ll!f:l .. !5.l•·l'.ls.l,.l,..ln l12l!3.l,.l"l".l"l".l".lcabl22b 
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Tcrnpernlllre Record In a Cn~e of Acute ]liliary Tuberculosis. 

The patient may sun~ive for five or six weeks, but more frequently 15uc~ 
cnmbs within two or three. As death approaches, the pulse rapidly grows 
weaker and more frequent, the cough ceases, the temperature falls, or, if 
almady low, suddenly rises, the cyanosis deepens, and death occurs from 
pulmonary rodema and asphyxia. 

Physical Signs.-Jn most cases tlie physical signs are entirely negatiYe. 
P('rcussiou may show points of slight clulness, surrounded by extra reso
nant areas, and auscultation occasionally reveals moclemtc bronchial 
catarrh, with fine moist r£lles, but they are not charactei;stic. A soft fric
tion sound may be produced by n. roughened nodular pleura. 

Differential Diagnosis.-The symptoms of acute miliary tuberculosis are 
often so similar to those of typhoid fever that a diagnosis is exceedingly 
difficult. The points have boeu given under typhoid fever. 

Pneumonia and acute diffuse bronchitis in their early stages may simu
late acute miliary tuberculosis, bnt the rn.piilly developing }lhysi~al s ig~1s 
and the absence of the constitutional s.ymptoms of an acute wusLmg dis· 
ease render an early dingnosis possible. 
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Prognosis.-The prognosis is unfavorable. Tbc duration of the disease 
is from u. few da.ys to six or oernn weeks, with an u.\'Cragc of three Wl'l'kis. 
The more general the inicction , the more violent the fever and lhc ncrrnus 
symptoms, the sooner is a. fa.tu! tcrmina.tion lo be C'Xpcctcd. When com
plicating phthisis, its course is very rapid. Asphyxia from pulmonary 
wtlcma, :.1slhenia, ccrchral nuremia and collapse, arc the principal cause!! of 
death, but in about onc-lhinl of the cases it occur::; from implication o( the 
men inges. 

Treatment.- 'l'hc only indications for treatment whic-h nfTord any hope 
of otlaining f;.1yora.blc result:-1 arc in the way of 11ropltyltuis. and :ire largely 
included in the treatment of the predisposing dialhesis. In Lreat ing s<: rufu
lons patients, ncnle miliary tuberculosis shoulll be remembered 11s nmong 
the impend ing dangers. Cascous mnttcr, wherever situated, should lJC 
removed when Lhe at.tcncling danger is not grenl. 

When the genera.1 tuberculosis has once occurrrd, treatment is confinr<l 
Lo the reduct.ion of tcmpcmture and supporting lhe patient. For the firi:;t, 
<111inine is of little arnil. It is sometimes used as long ns recurring chill~ 
arc present. hut is o[ doul;fful vnlue. Cold will be found more useful in 
reducing temperature, and may he used in halhs, packs, or by sponging. 
Slimnlanls and highly nnl ritious !ood fulfil lhe second indication, and 
must be used ns in other wasting diseases. Morphia. must be used for the 
relief o[ the cough and dyspnooa. 

TYPJIUS FEVER. 

Typhus fever is a contagious disease, which usua11y prevails epidem
ically. Although it h as many phenomena in common with miasmalic-con
tagious fevers, and was at one t.ime classed with typhoid !ever, to-clay it is 
regarded as a distinct type or !ever, dependent upon a specific poison with 
certain pntbologicu.l and etiological phenomena, which distinguish it lrom 
n.11 other Iorms of disease. It has received a great variety of names, such 
as ship fever, liospital fever, jail fever, camp fever, petechialfei,er, putrirl 
fever, Irish ague, brain fet'cr, spotted fei•er, contin'lted fever, typlius fei•er, 
petechial and exantlwnatous typtms.' 

Morbid Anatomy.- rrhose pathological lesions which are common to ty
phus and typhoid fever will be first considered, and as the line o! distinc
tion between them is drawn it will be not.iced that, in many respects, tho 
difference is one of degree, rather than of kind. 

The changes in the blood arc ns follow s : it is darker in color than 110r
mal, and when drawn from the body during life coagulates imperfectly or 
not at all ; if a clot is formccl it is of the consistency of putty. The fibrin· 
factors ure diminished, or the blood loses its coagulating power to a greater 
or less extent. At first the reel globules arc incrcnsed in number, but as 
the disease progresses they diminish ; the salts of the blood nre also changed, 
and urea and ammonia are present in excess; by some the latter is sup-



posed to be produced by the decomposition of the former. The blood ol u 
typhus fever patient, when clra.wu from the body, rapidly undergoes nr .. 
maniacal decomposition. When the blood is examined microscopicall! 
many of tlie red globules will be seen to have lost their normal outline. 
and their edges to have become serrated and irregular. In some iustancce 
they will be found to hn.ve undergone clcgenemtion; their coloring matter 
will then pass through the walls of the blood-vessels and slain more or lci;;s 
deeply the tissues and effm:ions which may have taken place in the serous 
cavities. 'rhcse blood-changes arc very similar to those which take place 
in the miasmatic-contagious fc,•ers-they differ in degree only. 

Parencltymatous Degenerntions.-'rherc is the same tendency to par
cnchymatous degenerations of the different organs ancl tissues of the body 
in typhus as in typhoid. Usually tho body is not very mnoh emaciated; 
it undergoes decomposition rapidly after death. In severe cases decom
position apparently commences before death. 'rhe muscles ru·c usually of 
a brownish color, dry, presenting au fr1filtralion of fine granules in the 
primitive fibres ; sometimes hemorrhages lake place into them. The 
liver and spleen undergo degenerative changes similar to those described 
as occurring in typhoid, but they are not so extensive nor arc they so con
.Stant. One may make very many autopsies on persons dying of tn>hus 
fever, without finding any softening, or only a nry moderate softcniug, and 
enlargement of the spleen, while blood extmvasations arc not uncommon. 
In severe cases the cortical portion of the kidneys is swollen, opaque and 
more or less fatty, according to the duration and scrnrity of the disease. 
The primary enlargement of the kidneys is mainly due to a cloudy swelling 
of the epithelium of the renal tubes. 

This tendency to cloudy swelling and granular fatty degeneration, the 
so-called "vitreous degeneration of Zenker," which occurs in the rnl
nntary muscles and the kidn('ys, a.Jso occurs in the mnscular tissue of 
the heart. H the fever is protracted, tho cardiac wnlls become flaccid, of 
n. brownish color, and parcnchymatous changes arc found simi lar to those 
which occur in typhoid fever, though Jess marked. 'There is often a con
siderable amount of serum in the pericardium. Pullaccous clots are found 
in the heart cavities, and thrombi arc found firmly adherent to tho walls 
of the lnrgcr veins. There is the same tendency to ulceration of the 
mucous membrane of the mouth nncl larynx as in t.n>hoid fever. In ty~ 
phus fever the ulcers are deeper, in vol ring more extensively the submucous 
tisfmc. Splcniznt.ion of the lungs nlso occurs in typhus as in typhoid 
fcrcr. Ilypostatic congestion of the l ungs and pulmonary ccdcma are us 
common ns in typhoid; some claim that they arc found much oftener. 
Thus far I hare noticed only these lesions which occur both in typhus 
and in typhoid fever. I now come to those which arc found only in 
typhn•. 

Brain.-Although there is nothing in the appearance of t11c brain wl1ich 
is characteristic of th is fever, yet it is very unlike that met with in ty
phoid fever. In the latter disease it usunlly prc~ents an auremic appcar

In all cases of typhus the cerclJr:il vessels will be found more or leas 
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congested. In some epidemics all lhe sinnscs n.nd blood·vcssels o!_ the ?rnin 

will be found engorged with dnrk blood, so thn.t when the calva.r1um is re
moved the vcs~cls will stand out upon its su rface. In other ejlidemics, in

stead of finding intense congestion, there will be more or less extensive SC· 

rous effusion into the meshes of the pia mater : the quantity of the effusion 

varies from one to eight or ten ounc~s, sud it is most abundan t upon the con

vexity, n.11..hough i t t:ikcs place to a limited extent into the \'entncles. When. 
('\'Cl' there is a large amount of fluid effusion there will be li ltlc cerebral 

congestion. The fluid effusion is usuaJly clear; if it is turbid one mny 
be certain that the !ever is complicated by meningitis. 'rho arachnoid 

~~~\~1t:~11~::~1~~l ~~i:::~1i:~0~p~~~~;1;:jl~~~c10irn ;;~1l~v;~~~~~~~~: o8~~~.il1 ~11~~ ' 
brai11 undergoes li tt le or no change unless the fluid effusion is abundant, 

when by its pressure the snlci are deepened and the convolutions arc 

sharpened. 
A bdoniinal Lesions.-In typhus and typhoid fmrer, the lesions found in 

the abdominal cavity widely differ. 'rhe rcul pathological distinction is 

in tho presence or absence of in test inal changes. These are present in ty
phoid and absent in typhus. In typhus fever there are no changes which 

show a tendency lo ulceration of the intestinal glands, except those which 

arc produced by congestion, such as arc frequently seen in scarlet fever and 

measles, where the Pcyerian patches present the sha\'en-bcard appearance; 

while in tn)hoid fever, either ulcern.tion of the intestinal glands will be pres

ent, or the glands wil l present tho appearance which just precedes ulceration. 

At the post-mortem examination, if ulceration of the agminatcd n11d sol

itary glands is found, one may be certnin tho patient died of typhoid fever. 

The presence or absence of intestinal changes settles the question as to 
whether the fever is typhus or typhoid. 1 

Oomplications.-Although the complications which occur in the course 

o! typhus fever nre in no way peculiar to it, yet they arc or such frequent 

occurrence, and arc developed during its active progress, and modify its 

phenomena. to such n. degree, that it is neccssa.ry that they should be taken 

into account in the study of its pathological lesions. These complications 

will vary according to the peculiar type of the epidemic which is prevail

ing. In one epidemic the complications will be pdmonnry, in an

other they will be almost exclnsh·ely cerebral and spinal, in a11other 11Carly 

all will be glandular in character. The pulmonary complications are bron

chitis, pneumonia, pleurisy, pulmonary con~estion, and redcma. In most 

cases these pulmonary complications are developed during the primary 

fever, be!~re con:alcsconce commences. 'fheir advent is always insidiou~ 
An extensive cap11la.ry bronchitis may develop with very few of the rational 

8Jmptoms of bronchitis until within a short time previous to the death of 

the patient;. in fact! the bronchitis might pass unrecognized but for the 

})l'esence of lts phys1cn.l signs. All the rational symptoms of pneumonia 

may also be absent and still a. physical examination of the cl1est may renal 
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u. whole lung in a state of pueumonie consolidation. The pneumonia which 

complicates typhus is usually h)11ostatic. It sometimes leads to pulmonary 
gangrene. At most of the autopsies there will be found pulmonary coa

gestio~ and <.edema. In ~ruiy c1.1scs when these are nssocic~ted wilh. capil
lary bronchitis or pneumoma they ;tt·e the immediate cause of death. Lar

yngitis is oflen associated with more extensive bronchitis which occurs 
during the active part of the fever. 

The only cerebro·spinnl complication which is met with in tnhus fever 
is meningeal inflammation. As has been stated, in tt large majority of 
autopsies ol typhus fever scrum is fottnd in the meshes of the pia mater, 

but that is not a. certain sign that meningeal inflammation h:.1s existed prior 
to death. In addition to the subarachnoid effusion, there must be an ex· 
udatiou ol plastic material into the meshes o.f the pia mater, causing it 
to become thicker than normal \Yhcn such appearances arc found it shows 
that the case bas been complicated by meningitis. 

Glandular Enlttrgements. - The glandu1ar enlargements and inflam. 
mations which occur in the course of typhus fever arc peculiar in their 

character, and arc rarely met with i11 typhoid, ~md then arc not extcrnsiYe; 
but in typhus fever the snperficial glands-especially those about the neck, 
the parotid and sublingual-oftcn become so much enlarged and iufbmed 
11s to interfere with dcglutition, and not inircqncntly these glandular en

largements are apparently the immediate cause oi dealh . 1 'rhe inguinal 
glands sometimes become so enlarged as to interfere with the return circn
lation, and, as the consequence of this intNfer('nce, swelling ol the lower 
extremities may be deYClopcd. The bronchial glands arc nearJy always en. 
Jarged and softened. There is a swelling of the lower extremities which 
depends upon a different cause. It may occur at the beginning ol con
valescence; then the limbs will present very nc~uly the same appearance 
as that noticeable in the condition called plllegmasia tlolens. Under such 

circumstances phlebitis might be snspected. 
It has been stated that the voluntary muscles nndergo a peculiar waxy or 

vitreous dcgcner.i.tion, and that the same kind of degeneration occurs in 
the muscular tissue of the heart. When this docs occur the walls of the 
heart become very flabhy, and when this clumge has reached a certain point 

there is developed a tendency to the formation of clots in the heart ca.Yi tics, 
and a slowing of the general circulation . The result ol such retarding or 
obstruction of the return circulation is the formation of thrombi in tho 
superficial veins, which interfere with the venous circulati on, a.ud a, swcll-

!:~n °{n ~iz~;:::i:~~~~~~:.ics '~i11~w~;is t!~~l~~~~l~/0t~~~1~~=c;1~~t;:11~:~!il.!: 
suppuration and ccllnla.r inflammation may occur, which often result iu 

the formation of quite extensive abscesses. 2 

~ ~::~ =~~~~:'~~~::t:.~c11:~~~7~!0~~n!1~~~'~~::i1in ~e ~~:~~~~~r::~1~ :~::lii~~~;·dlecaae 
=~:i~~:e ;h~~lo~==1!~~il~!s~~~ ':~~~ ~:l~~ms~~~~~ ~;n~:~t:~i:~:c~

111~~~l~1~~u~~~1:!~r1:~~ 
lowerextremitieaocrur11uthcrci<ultorthe fonnatiou o( veuou11thrombi\,nthesuperll.cialvciue. 
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Di.11rm;r.'l of lite organs of .~1rrirtl sense, which so lr<'qncntly complirntc 
typhoid, rarn1y occur in typhus fever, and there arc no serious or couslant 
complications of the digcst.ivc organs; the ,qastrir mucous membrane is 
sometimci; sofLencll, reddened, itrnl ma.rnmilaLcd. 

Etiology.-At the present Uay lhisfcYCr is regarded as depending upon a 
specific poison, or whoso exact nature we arc ignorant. From the 11rnn11er 
or ils development and its contagions properties it must be rcgardl'd as 
due lo a specific microbe. All observers agree that iu the majority 1f not 
in all inst:.rnccs it is tho product of contagion, and that the contagion only 
emanates Irom the bodies or those who are affcclccl with the fever. Can·· 
ful clinical observation has established the fact beyond a doubt that there 
exists a. Hpeeific typhus poison whicb can be coun;mnicated from lhc :-;ick 
lo the hculthy. It is possible to develop a l'cver from ovcrcrowcliug, im
perfect vcntilalion, filih, and a. combination of causes belonging to this 
category, but such a fever is not typhus. 

'l1hc results of my iilYcstigation of the origin of the epidemic or tyvhus 
[ever which prevailed iu New York, from July, 1861 to 186-1, ha\'C led me 
to the belief that typhus uoison is of endemic origin-in olhcr word:l, that 
there are certain endemic centres; that Ireland, Ilaly, and Russi:, arc the 
great centres, and that, whenever it occurs in other localities, it has Ucl'n 
conveyed from these endemic centres to lhosc localities. 1 'fhe histories or 
those cases which were developed within the lim its of the hospital, showccl 
t hat a residence in an atmosphere necessarily more or less taintc<l with 
typhus poison, is not sufficient to develop the disease, but that it is neces
sary for the subject of the contagion to have been brought in contact with 
an infected person, or within the atmosphere immediately impregnated 
with his exhalations. 'rhc fact that no employee in the hospital who was 
on ly brought in contact with the clothing of fc\ler patients contracted thP 
disease, as well as the absence of any evidence that lhc d isease was prnpa· 
gated by such clothing, goes far Lo show that typhus is not readily prop:v 
gated by fomiles :done, 2 although most aulhorit ics claim that it can be 

IJnthemonthorJuly,tR6t,rourtcenca!esoftyphnsreverwl'rCadmittl'dinonedaytotberevcr"·ard5 
or Jklle\'UC llOf>Jlital,ofwbichwards I had the charge. Prc\·iousLOthis limc.rorse\'Cralyearafllhinll: 
formorctha11te11yea~J,therc had been noca.l!e<>f 1yiihu;; fl>vcr lnthc\1nrdsor tlleb01;p!taJ. I Imme· 
media1elycommcncedrnvestii:atlnns In order toascertainthcori~inofthefe\·erlntheisecaaell. I found 
thatithaditsoriginintheup1>er1:<l0ryofllrearte11cment-ho11lleln:Mulbl'rryStreet,inthem01>tfllthyJl"r• 
lion or the city. Tlw fir~l ca,-e \\ll~ that or a little girl. \\ho h11d lx-<!11 IJrought inlo the houqe, tco day~ be
fore she sickened, rrom n ~hip which httd come from Ireland, nnd which hacl ca~<'" nf typhas fe1·er on 
board. Twu wecksufterhcr illne~~commenccd, herannt, thconlyotheroccupnntoftheaparlm('nll'(CO!l-

:~~~:[i·; ~:s~d~~n111:~e(~1:~d~1~~-~:~lti1~i~;~~1:.d ;:c~1~~~1g11 ~r~g~~~~~1~d,1 ~o~~~~n~h~~~c;;1~~:~~·:~1~~~d<'~~~ 
other itreet&. formed the nuclcu!! for the (lewln1>ment of the di~ca~c in the different Jocalltie1 to whlcb 
they removed, and it soon became a wide·Fpread epidemic. There were two humlr1·d ty11lms fe\"er pa1knt1 
at one time iu the hospital. Tbe,ce fam[]\e11 were as well nouri~hcc! nud lh-l'd in a.~ well vcntllutcd apart· 

::~r~n~~~~:~:e8:~nt~~~r ~::~:~\~e; ~;~ ;~rl~11:n~'.t~~ a~!1~11~~ 1:r ~:!~;e:ar:i;:n~~:l~~p:;:::~~~ 
1mdtheirott<>rdi.sreitanlofall h)'l!il'nlc Jaw!', they fumishe1la tlt~oll rorthereproductionnnd,cprttdof 
that typhus poison, the ccn~lflnt and nnrcqtrained intercoune between the healthy and the ~kk hd111! the 
meanshy which thc_fe\'erwa ... aprcad. I round unmi~takablcc\·idcncethatpcrsonalivingin healthy locali 
tiee,1lmplybyvl.t'itmgfriead1eickwiththefc\"Cr,contractcdtbedlseuc. 

110Quain'1Dictio1111ry iLill'ltntcdthuLith1"aoicarriedbyclothiugorcxcreta,aud rreedilutluQwi&h 
lrc11balrdeelroy1itavirLlleuce." 
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thus propagated; that it is thus that ships, barracks and jails become hot 
IJccls of il; Urnt the poison may be latent and held in ga.rn1onts, espccial1y 
those that arc dark and woolen. The certainty with whic:h every unpro
tected person who was brought in personal contact with fever patients con
tracted the disease, proves tho contagions power of the poison. 

The distance that typhus poison can be transmitted through the atmos
phere (from the manner in which the <liseasc was contracted by some of the 
house physicians), would seem to be limited. H has been proved by actual 
experiment that Urn contagious distance of small-pox, in the open air, docs 

~~stl::~=e~f t~~~,1~::: f:~:;h~!1e!::t, !~~~,it '~~;;:~;u~001:i;~~t i;h~11~~~1,:~f!~~; 
present in the body exhalations and the expired air of typhus fernr patients; 
but it requires a concentration of the poison to render it infectious. Slight 
exposLire is not sufficient; it requires a concentrated poison and a prolonged 
exposure. 'l1he more numerous the typhus fernr ptiticnts arc, the more power
ful does the contagion become; yet a single exposure even to snch an atmos
phere is rarely sufficient to clevelo1J the disease in an individual who is in 
good health at the ti me or the exposure. 

The length of the period of incubation varies. It usually requires about 
two weeks of exposure such as comes to one who is arouucl those sick with 
the fever. Repeatedly have I noticed this fact in my own case. I have 
nc\'er had typhus fever, and have never taken special care to avoid infcc
tion. My immunity is probably due to some special constitutional idiosyn
crasy. I have noticed that whenever I enter upon a tY}Jhus fever scn•icc I 
do not experience any effects from the exposure to typhus poison until after 
about two weeks' have elapsed, then I begin to suffer from a peculiar form 
of headache which continues for about two weeks; the period before the 
commencement of the headache corresponds to the period of incubation, 
and the period of headache to the average duration of the disease. 

The established belief is that typhus fever attacks au individual but 
once, and that those who have had typhoid fever are to a certain degree pro
tected from typhus. Of all the typhus fever patients treated in Bellevue 
Hospital, only three gave histories of having previously had the disease. 
From these facts one may reach the following conclusions:-

First. -That typhus fever is due to a specific jJoison. 
8econd.-That this poison is communicated from the sick to the 

healLby mainly by personal contagion-that is, the recipient of the poi-

1 Tbequestion nowariscs :--eanthls polsonbecon•eyed 1n tbe c1othlng1 Duringtheepldemtctowblcb 
I ha"e rererred, when typhus fover patients were brought into the hospital, theirclotllin~ was remo,·ed in 

~~~?~!~~~~~:~~~~~ 
=~t~;

1

~: !:E:~~:::~~::~~:~:~!~~~t!~:~;·~~ ~~~frro~1:~~e~~et!:r::~:::~~:r ~~1;~;~ 
tefond aposuni (Sl. T/wm. l108. Rtp., TOI. U.). 
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son mus.t be brought in coulact with lhc C'xhalations of the infected 
person. 

T/tird.-That where there is free mutilation, contagion is confined to 
narrow limits. 

Fourlli.-That the evidences of the spontaneous origin of typhus arc not 
conclusive, although there can Uc no question but that o,·crcrowlling and 
bad ventilation farnr its spread and increase ils severity. 

Fij1lt.-Typbus poison passes into the body mainly through the respired 
air. Wlicther it can be taken into the system in the food and drink is still 
au unsettled question. 

f:i'i~dlt. -Immunity from a second attack is enjoyed alter the first in a 
lnrgc m:ijority of cases. 1 

Symptoms.-An outline of the phenomena which attend the development 
of typhus will first be given and ~1ftcrward some or its more prominent 
symptoms will be consillcred in detail. 

Its advent is usually sudden; there are !lO constant premonitory BJmp
toms. In some cases, Ior a few cfays, there may be a feeling of indh;po1ii
tion, perhaps of headache, restlessness at night, nausea, lo:;s of appetite, 
and Ycrligo; but in a laTgc majority or cases it is ushered in by a <li13linct 
chill. This differs from the chill of pneumonia or t.ha.t of malaritLI Iernr, 
iu Urn.t it is short, sharp, and sudden. It may amount to nothing more 
than a chilly sensation. There may be several chilly sensations on the day 
or attack with distinct intervals between them. Fol lowing the chill Lhero 
is a severe and steadily increasing headache ; it is frontal and increases in 
intensity from hour to hour. This is accompanied by a more or less severe 
pain in the back and liml>s, especially in the thighs. The headache of 
typhus is more constant and persistent than that which attends the dernl
oprnent of any other Iernr; usually, after a few days it diminishes in inlcn
sity. Headache is ai:sociated with du1ness and confusion of mincl, and in 
tho case or chi ldren with vomiting. A sense of extreme prostra.Lion very 
soon follows the ushering-in chill. 

In some cases the pat.icnt is compelled, within twenty-four hours from 
the commencement of bis sickness, to take to his bed from muscular weak 
ncss. This loss of muscular power will sometimes show itself by the 1rn 

steady, tottering gait of the patient, and is more marked in the early stage 
of typhus feyer than it is in auy olbcr disease. At one time, while I was 
making my visit in the fever ward, my hOLLSe physician, who was sicken
ing from typhus fever, staggered and fell by my side from loss of muscular 
power. Ile died on thr eighth day of the disease. 

Within the first twenty-lour hours after the chill the temperature may 
rise as high as 105° or 106° F ., although at tho same time the patient 
may complain of a chilly feeling, and will draw up to the fire or cover 
himself with blankets. It is a peculiarity of this fever that, during the 
first two or three days the patient experiences a sensntion of coldness, 
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whi le lho thermometer shows the temperature to range a.t 105° F. or 
higher. During the first week of the disease the temperalure remains at 
10!° F. or 105° li'. There will be morning ancl evening variations, most 
marked at noon and midnight; but these variations follow no roguhi.r 
course, as in typhoid fever. From the eighth to the fourteenth day the 
temperature is liable to sudden depression . As a rule, the temperature 
falls between the eighth and fourteenth days. There is, wilhout doubt, a 
dtly of crisis in this disease. Just before the critical fall in temperalure 
there may be an abrupt temporary rise of 3° or even 4° F. In typical cases, 
before the fonrteenth day there is a. marked decline, and often a sudden fal l 
in temperature. By the beginning of the second week the temperature 
ranges at its highest. If there is a sudden rise in temperature during the 
second week, it is almost certain evidence that some complication exisls. 

At first the tongue is swollen and covered with a white coating. It pre
sents very much such an appearance as is seen in many ncnous affections. 
As the disease progresses, after a diLy or two it assumes a yellowish-brown 
color, and the coating becomes thicker; fater it becomes dry, dark and fis
sured. Nausea is sometimes present, rarely Yomiting. 'I1he abdomen is 
free from pain. except over the lirnr; the bowels arc constipated. Some 
enlargement of the spleen can usually be detected quite early. 

'rhe pulse is accelerated from the very beginning of the fever, rangmg 
from 100 in the morning to llO or 130 in the evening; the acceleration is 
greater in children than in adnlts. At the onset of the fever the pu lse is 
fnll, but it soon becomes soft nncl compressible, and final1y feeble. It is 
rarely dicrotic. It is only in the severest cases, just preceding death, that 
the pulse becomes irregular and intcrmitting. The face is flushed, the 
conjnnctivro injected, the expression of countenance is dull, heavy, and 
weary, and as the fever progresses, the checks .tssnmc a mahogany color. 
The sleep is disturbed, and when the patient is a.wc_tke his mind is con
fused; in very severe cases delirium is very early present, and the patient 
needs careful watching at night. 

Between the fifth and eighth. usually on the fifth, day of the disease, an 
eruption makes its n.ppcaraucc npou the snrface. Tho skin is extremely 
hot, and there is no tendency to perspiration. It appears first upon the 
sides of the abdomen, and gradually extends over the whole anterior portion 
of tbc body, except tbe face and palms of the hands. Iu a few cases it first 
appears on the back of the hands and wrists. It is more marked upon the 
trunk than on the extremities. At first the eruption consists of dirty pink
colorecl spots, varying in size from a mere point to three or four lines in di
ameter. These spots arc slightly elevated above the snrface, and temporarily 
disappear on firm pressure. After a day or two the eruption becomes darker 
in color, and assumes a purplish hue. It is no longer elevated above the sur
face, does not entirely disappear on firm pressure, and the spots have no well
defined margin. This eruption is made up of irregu lar spots, varying from 
a point to two or three lines in diameter, either isolated or gronped to
gether il

8
patches? presenting a very irregular outline; in children it often 
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resembles the eruption of measles. When U1c cruplion is ahundant it im
parts to the skin a mottled aspect, which bas given rise lo the term "111ul
berry rash" of typhus. Anolher distinctive peculiarity is, that each spot 
or patch remains visible from its first appearance until convalcsccnco is 
established or death occurs, and it is often seen upon the bodies o[ those 
wbo have clied of typhus fever. 

In some cases of typhus there arc only a few spots of the crnpLion, while 
in other cases they are very abundant, ancl the surface of the bocly pre
sents a well-marked mottled appearance. In a certain proportion or 
cases, after the eruption which I have just described has been visible for a 
few days, there will appear, scattered over the surface, small dark spot~, 
due to minute subcutaneous hemorrhagic extra.vns.1tion ; these are called 
petecbire. On this account the disease has been called JJetecltirtl typhus; 
but these pctechioo are by no means distinctive of typhus, for they arc ulso 
mot with in other diseases. 'fho majority of cases of typlrns which one 
meets will have no eruption except the "mulberry rnsh ." When the 
petechial spots are present they indicate a severe form o_f the disease, 
and more extensive blood-changes than usual. 'l1bis mottling or marbling 
of the skin begins as the mulberry rash fades; it appears once for all-not 
in crops-:tncl resembles slightly tho rose-rash of typhoid fever. It is the 
subcuta.uoous emption, so-called. 

In an severe casca, at the close oi the first week the headache, which 
has been the most troublesome symptom, disappears, and delirium comes 
on. 'fhe del irium will vary in cha.racter aud severity in different epidemics, 
being much more violent and active in some than in others. Sometimes 
at the very outset of the disease the delirium is very acLirc, the patient 
shouts and talks more or Jess incoherent1y, a11d is more or less violent. If 
not restrained, he mriy throw himself out of lhe winclow. rrhis period of 
intense nervous excitement may last two or thJ:"ce days, during which lhe 
countenance becomes livid, the coujunctivro injected, the hands tremulous, 
and suddenly the patient may pass into a state of apparent coma. It is 
not that of complete coma, for the patient can be ensi1y aroused; but he 
lies upon his back, with a tenclcnC'y tP s1ip clown in bed, picking at the bed
clothes. The mental faculties, the special senses, are all blunted, and the 
pa.tient is in a condition of stupor for three or four days preceding the 
delirious period, and sometimes, when the delirium is not acth1e, this 
stupor lasts till the end of the disease. It is not a state of unconscious
ness, although one of apparent coma, for the mental processes arc going 
on with great activity, and the imagination will conjure up a great variety 
of horrid fancies, and the visions which pass before the patient will be clis
tinctly remembered after recovery has taken place. 

This condition has been ca.lied "comet, vigil ." During this period the 
experience of years may be crowded into a day or an hour, and the patient 
may feel that he has lived a lifetime while in this state. Those who have 
the greatest mental power and possess the 11ighest culture have the most 
distressing fancies during this somnolent period. If, in this condition, 
there is a tendency toward a fa.ta! issue, the patient will pass into a more 



TYPIIUS FEVER. 

complete stupor and the coma will become more and more profonncl ; the 

respiration becomes less and less frequent; the pulse, which has ranged 

about 120 per minute. rises to HO or 150, and finally becomes imperceptible 

nl the wrist; lhe tongue, rolled into a round ma::;!', becomC's brown and dry, 

so that the patiC'nt is unable to protrude it from Uic moulh; or, if ho pro

trude it, he docs not wilhclr:tw it uulil asked to clo~c his mouth; sordes 

rollrct npon llJC teeth; the conjunctivre arc red, aml tho eyes, when open, 

presC'nt a leaden appearance. The face has a <lusky pallor. Tho patient 

has no longer power lo move his botly; ho lies on his back with l11s bead 

thrown back, perhaps is only able to make slight tremulous motions w1ll1 

l1i:::; hands. There may now be some intesti1rnl catarrh, with cliarrbreal clis

cl1arges: 'l'hc urine collect.s in the bladder, and, if not rnmovccl with a 

catheter, dribbles away. 'l1he extremities become cold, lmt the body lem

pcrnture renwins at 105° F ., or it may rise as high as 107° or 108° F. In 

ouc case under my observation it rose to 110° F. just preceding denth, while 
the extremilies were cold. 

II the case is tending lo a. favorable termin11tion, about the tenth to the 

fourteenth clay of the fever there is an amelioration or all the symptoms. 

'L'he patient falls into a quiet sleep, from which he awakes conscious and 

convalescing. 'l1he pulse and tcmperaturP fall, the tongue becomes ck.tn 

and moist, t11e delirium subsides, and there is a llesirc for rood. Arter two 

or three daj'S the pulse reaches its normal standard an<l strength gradually 

returns. Critical sweats, diarrhroa, and large flows of urine are not infre

quent occurrences. 
'rhis is an outline of the progress of the disease in a severe case of typhus 

frvcr, terminating either jn death or in recoYery. In a mild case there will 

be no delirium. The temperature may not rise aLorn 102° 1(; the longuc 

i~ neither brown nor dry. There is no grant accclcmtiou of the pulse, 

the mte nm-·er being over 120 per minute, and that only for a very short 

period. During the entire course of a severe or mild cnsc, there is 110 

gastric or intestinal clisturbance, no cliarrhroa, no distention of the abdo

men, no pain in the right ilia.c fossa, no gurgling-in a word, no al.)(lomi

ual symptoms. In mild cases tho erP11tion is nernr Yery nbunclant, but 

it appears on the fifth day, and remains visible until convalescence is 

e•tablished. 
Those more important symptoms which determine the character of the 

fever will be considered in detail. As has been already slated, ,ro;ymptoms 

indicating disturbance o[ the nrrvou,s system arc among U10 C'arliest aucl 

mo:::;l prominent. Of these, lteadaclte is the most constant. For the first 

week or ten days it is severe ancl persistent, after which time it gradually 

abates and disappears towards the close of the second week ; it is confined 

to the forehead and temples, rarely to tho ocoiput. 
Delirimn comes on usually about the eighth clay; sometimes it is pres

ent at the onset of the disease. At whatever period it may be developed, 

it will continue until tho termination of the djsease. D elirium is preceded 

by n dull, ap'tlhetic stale, which follows the abatement of tbe headache. 

At first it shows itseli aL intervals during tho night, or lasts all night to 
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disa.ppear during the day. Its character varies from a low, muttering Corm 
to a very active and noisy delirium. El'Cry possible variation is mrt with 
during :m epidemic of typhus fe\'Cl'. i Acute delirium is more liable to bo 
present wilh ihc intelligent antl highly cultured, while the delirium is usu
ally low n,nd muttering in character in the case of tho aged or unculluretl: 
other things being equal the intensity of the fever can be measureil Uy the 
kind and amount of delirium. 

Stupor or somnolenfc in some clegreC is seldom absent. It may cle\'elo1l 
wilh or without previous delirium. Usually, as the case progresses toward 
a. fatal termination stupor comes on ; this becomes more aml more profound 
as the disease advances. 'l1he patient often lies for hours apparently 1111-

con~cious, with his eyes open as though awake, but he is absolutely indif
ferent to all that is going on Ul'Onnd him. This is another condition to 
which lho term "coma vigil" has been applied. It is almost invariu.bly fol
lowed by a fatal termination. Sometimes coma comes 011 suddenly, wilhout 
any antecedent somnolence; under such circumslances the urine will be 
found loadC'd with albumen. 

Loss of muscular strength is an early and striking symptom. In tho 
majority of cases it is present from the very fir::;t day of the fever. Iti many 
cases, as the fever progresses, the loss of muscular power is so gre:tL that 
the patient is unable lo turn in heel ; the l)rostmlion always increuses as 
the disease advances. In some cases there is little loss of strength during 
the tirst week, but the prostration comes on suddenly during the second 
week. 

In addition to the general loss of muscular power, in certain ca~es there 
is paralysis of some muscles, such as the sphincter ani and the muscles of 
the bladder, so that the urine and Ireces arc discharged involuntarily. Dys
phagia, partia.1 or complete a.phonia, and inability to protrude the tongue, 
arc common symptoms. Muscular tremor is an indication o[ very great 
muscular prostration, and is usually met with in the aged ancl infirm rmd 
in those who have been adclicicd to the nsc of infoxica.ting drinks. Muscu
lar spasms and subsultus tendinum arc present to a. greater or less degree 
in all severe cases; the tendons of the wrist arc most frequently afiectrcl. 
One form of these spasmodic movements is manifested by the patient's pick
ing or fumbling the bed-clothes; another by obstinate hiccough. Trismus, 
strabismus, and in rare cases opisthotonos, have occurred. A11 these symr
toms must be regarclcd as gmve. Emaciation is never a. marked symptom. 
H is rarely present lo any great degree before the third week of the fever.' 

1Bmperature.-During the first week of typhus !ever there arc no such 
marked typical variations in temperature as are met with in typhoid-none 

that will enable one to make a diagnosis. Usually the temperature rises 

rapidly from the very onset of the fe,·er, and in cases of average severity 

1 The incoherent, nonsenl!ical muttering i11 beyond the control of the patient, who is hlmPelf !\Ware of 
itsdi9jointcd11ntlerraliccbarncter. 

~ 'l'l1e eye11 atfir~t are snffuf'Cd; lnlerthc conjnncth·a becomes dry. The pupils are contracted nud nre 
h1~<'n~ihlc to Hg-ht in mnnycnsc~. Vertigo, dizzineP~, noi~c!'. in !he head, partinl and enm complete d··llf· 
11c~aRreob11ervcd Coryz.'\, CJllstaxle,.111lgllt llypcnestbcsia,and, finally, gcucrat auie11tbei;ia, are i.nfrequcnc 
ll)'mplom11. 
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ittnins its maximum from the thir<l to the sixth doy. At this period the 
evening tempemtnre will range 
between 103° F. and 106° F. In r:/Jo:-r-,.,....,,...3~1f~li~6 ~'/ -, ~9~!0,...ll,...,,~11~,.~,~, ,~, 

scrnrc cases, the maximum tem- ~1·1~·1·111·1111· II pcmture is not reachccl until the ,~ 
eighth or tenth day. Before lhe 
temperature reaches its maximum, 
the morning au<l evening varia- 1~ 
tions are slight, about 1° or q ° F. 1a.r 
After the temperature has reached ~ 
its maximum for several days lherc r& 

will be little change, but at some l"tF 

time, ustrnlly between the seventh 
95 

and tenth doys, there will be a 
slight remission until the twelfth Fw. i:>i 

;:~l{~ui~e~~l~c~t)~a::l~e~h~t r~r;~~lf- Temperature Rceo~j~1~ f;;1if~~v~;;.erc Typlrn~ Fem. 

nate in recoYery, to its normal standard. Any sudden rise or fall (except 
in crisis) indicates a. complication. Occasionally an elevation o[ two or 
more degrees precedes the fall. rrhis sudden fall aboutthe fourteenth clay 
is peculiar to typhus. The Ii.ill may amount to J'> or 5° I~. 

A very high range of temperature during the first week is rm indica
tion that severe cerebral symptoms will be dcrnloped during the second 
week o[ the fever. A case of typhus fever m~ty terminate fatally, in which 
the temperature at 110 time bas exceeded 103° F . In all fatal cases, jnst 
7Jrereding deatlt there is usually a. rise o[ from 2° to 5° in temperature. 
During the first week o[ convalescence the temperature ofte11 remains below 
the normal standard, especially in the morning. 
Pul.~e.-The pulse in this !ever is usually frequent, soft, easi ly com

prf'~~C'd, and often irregular. 'f'be heart may partake of the general muscular 
weakness, so tliat the first sound may become inandihle. There is a soft sys
tolic (" fernr ") murmur heard over the heart. In the serere cm:es, during 
lhe first week the pulse may reach 120 beats per minute, after which time 
it inrrcases in frequency and feeblcnrss with the severity o[ the general 
Rymptoms. By the third day it may reach 120 beats per minute; usually in 
the milder case it docs not exceed on that day 100 beats per minute. If 
during the first week it continues for three consecutive days ~o frequent as 
120 beats per minute, it indicates clrtnger. The mle may be lOG in the 
morning and 120 in the evening. The higher the tempemturc, and the 
more frequent the pulse during the first week, the more severe will be Lhe 
symptoms during the seconJ week. If during lhe second week it becomes 
small, feeble and frequent, perhaps heatiug 14{) or 150 per minute, the case 
may lie regarded as un.favorable. . I bsence of pulsation in the radial artery 
for several days has been obsened, and is explained on the ground of embolie 
obstruction of the meclium-sizecl vessels. 

During the first week, if tlie pulse increases in frequency the temperaturo 
rises, and if the pulse diminishes in frequency the temperature ·hlls; but 
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during the second week the pulse may inC'r('aio;c in frequency, nnd the 
temperature fa.11, or it may diminish in freqnenry and lhe temperature risl'. 

The pulse is not rm infallible guide as lo the condition o[ the heart, for 
sometimes the pulse is full and distinct, while the Ji cart power is very feeble; 
on the other hand, the cardiac pul~e may :tppcnr strong and the 80tl!Hls 
flistinct, and yet the radial pulse may be imperceptible. In mosLfatal ca~rs, 
after the first week the radial pulse becomes impcrcL•ptib1e for sen•ral tla)~ 

prior to death. Although in most severe cases there is a. rapid pu 1&', JCl a 
slow pulse does not neccssnrily indicate a mild attack. In some scYCre and 
fatal cases the pulse may nernr be over 100. 

Ernplion.-Thc general character of the typhus eruption has already 
bren described. Its appearance is preceded and nccompnnietl hy a bright 
redness or the whole surface, 011 which dark red spol8 arc scallcred, giriiig 
the 8kin a mottled appearance "sub-culicular msh." 'l'licsc spoti; ham 
an irregular outline, nnd Yary in size from a point to three or fonr 
linei-i in diameter. Sometimes thev are few in number, but more com
monly Lhey are numerous; the lnrgC spots arc formed by the coalescence or 
the sm:;i,Jlcr ones. lt is a macnlar. not a papular eruption . At first lhry 
have a dusky pink hnc, partially or wholly disappearing on prc:o:sure, and 
ns the finger passes over them they seem to be Elightly elerntcd. After a 
day or two they nssnmc somewhat of a brick-<lust color, a.nd arc but slightly 
changed by pressure; then the color of the spots becomes darker in hue, 
and fin:tlly they are not affected by firm pressure. Anolher pccnlinrity i~ 

that each patch or cluslcr remains vi:::ib1e from its first appcarnnrc until 
the termination of the disease. The eruption may appear upon :my por
tion of the body. Usually, it first makes its appearance upon the trnnk, soon 
spreading to the extremities; \'ery rarely is it, seen on the face. \\1'lu.•n the 
ernption is scanty, it is limited to the chest and ahdomen. In some pa.· 
tients t.hc emption, tl1ongh well de,'clopcd, is not promincnlly marked; 
the spots are pale and unclcfinecl; and though grouped in patches arc flO 

irregular that tbey give to t he cm1rc surface a faint, dingy appearance·. 
Blood-cxtr~l\'asations iuto the centre of the typhus spots may occur al the 
end of the second week. 

Respiration.-Usually, during the first week the respirations <lo not ex. 
cecd twenty or thirty per minute; but during the sccoml week they often 
run up to forty or fi.Cty per minute. In cases where there is grea.t pro~tra· 
tion accompanied by stupor, the respirations sometimes fall to eight or ten 
pC'r minute. Under such circumstances they arc often irregular and pulling 
in chan1cter. Ilypostatic congestion or the lungs, if extcnsiYc, is atteuded 
by great frequency of rcspirnlion and evidences of cyanosis. The occur
rence of these changes in respiration ought always lo lead to careful exam· 
inalion of the chest. 

The dige . .-:tive Rystem is very little disturbed in typhus fever. Nausea and 
vomiting are rare, and an examination of the abdomen presents nothing 
abnormal. There is no lympanilis or trnclcrncss ou pressure. Spontanc
ons diarrhcea is of exceedingly rare occurrence; the bowels :~re generally 
constipatod. Intestinal hemorrhage is of rare occurreucc, u.nd when it i1 
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present depends either upon congestion of the mucous membrane of 
the colon or on hemorrhoids, which accompany an engorged portal circu
lation. 

Urine.-The urine in typhus undergoes important changes. The quan
tity varies somewhat with the amount of fluid t:iken into the stomach; 
usually, it is djminished during the first week to one-fourth or one-half tho 
normal quantity. In the advanced stage of severe cases there is sometimes 
complete suppression of urine, but more Crcqucntly the quantity of urine 
increases during the later stages of the fever. 'rhe reaclion is first acid, later 
neutral or alkaline. The quantity of urea excreted in twenty-four hours 
dnring the first few days of the fever is increased, and the increase is in 
proportion to the intensity of the fever. In tho majority of cases it remains 
abnormally increased until the period of crisis is reached, wl1en it gradu
ally. or in some instances rapidly falls below the normal standard. Uric 
acid is similarlyincreascd. The chlorides grow less and 1ess till tl10 second 
week, when they disappear. Jn a.11 severe cases, during the first week of the 
disease, a small amount of albumen is found iu the urine; when the quan
tity is Jarge the case may be rrgarded as severe. In the severe cases the 
urine will a1so be found to contain vesical ancl renal epithelium, and when 
the quantity of albumen is large, epilhe1ia1 and fatty casts of the urinifer
ous tubes will be present with blood. 

In this connection it is important to bear in mind the necessity of daily 
inquiry into the expulsivc power of the bladder. When there is Jittle cer
ebral distnrbancc, the urine is passed without difficulty; but when stupor 
and a tendency Lo coma exist, there is often reteution or an invo1untary 
dribbling of urine, which might lc:id one to think that lhere was no ac
cumulation of urine in the bladder. It is safe to inqnire at least once a 
day as to the state of this organ, aud ii involuntary discharges of urine 
occur, the contents of the bladder should be evacuated by means of a 
eatbet.er. Copious sediments form in the urine on the day of crisis. 

Differential Diagnosis.-Bcfore the appearance of the eruption, the diag
nosis of typhus fever is always difficult, and sometimes impossible. The 
diseases with which it is most Jiahle to be confounded arc typhoid fever, 
relapsi11g ferer, ·measles, pneumonia, acute Bn:ght's disease, meningitis, 
deliriwn fremens, ~md some of the other acute blood discasG.S, such as 
ery8ipelas, pyannfrt, se]Jlicannia, etc. 

The ear1y charncteristic symptoms of typhus fever arc chilliness, pain in 
the back and 1imbs, and headache. During the first week t11e headache 
increases in severit.v from hour to hour, and is accompanied by a rapid rise 
m temperature. 'rhesc symptoms occurring in one who has been exposod 
to typhus poison are always sufficient for a diagnosis. The appearance of 
the eruption settles the question. On account of the similarity in appear
ance of the eruption of typhus fever and that of measles in children, the 
one disease is sometimes mistaken for the other. In both diseases the erup
tion may appear on the fiftli t1ay, but the eruption of measles is of a brighter 
tint than that of typhus fever, anrl its appearnnce is preceded by a cough 
and coryza, which are not present in typhus fever. 
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Menfngi"tis.-Tbe differential diagnosis between typhns fever and cerehro 
spinal meningitis is often difficult. Not infrequently, days may elapse Le. 
fore one is able to decide whether a case is one or typb us fever or of cercbro
spinal meningitis. 1 The distinguishing points between the two diseasen 
are as follows :-the headache of meningitis, at the outset of the disease, 
is mnch more distressing than that of typhus, and it alternates with dclir~ 
ium. When delirium comes on in typhus fever, the pain in the head ceases. 
Vomiting is prominent in meningitis, absent, as a rule, in typhus. Photo. 
phobia and contracted pupils are among the early symptoms of meningitis, 
and tl10 patient is greatly disturbed by noise, while in tY})hus fever he seems 
indifferent to botb. Dulling and blunting of all the senses arc common 
in typhus. All tbe senses are abnormally acute at the onset of meningitis. 
Inequality of the pupils, strabismns, ptosis, and paralyiis arc common in 
meningitis and rare in typhus. In meningitis the countenance is pale and 
expressive of pain, wildness, and anxiety; in typhus fever it is dusky, 
blank, and stupid. Convulsions are an early symptom in meningitis and 
rare in typhus. Again, in meningitis the pulse is hard and wiry, rapid 
and irregular, and at the last intermitting; while in typhus fever it is 
rapid at the onset of the disease, easily compressed, full and bounding. 
Lastly, the eruption of typhus fever is characteristic. If an eruption is 
present in meningitis, it has no regularity in it.a development; it may ap· 
pear within twenty-four hours after the development of the first symptom 
of the disease, or it may be postponed for several days. It does not appear 
ou the fifth or sixth day of the clisease with the uniform regularity of the 
tn)lrns eruption. Petechire may be present in meningitis as well as in 
typhus fever, but they are not characteristic of either disease. The tem
perature rises rapidly in typhus, and reaches a higher rn.nge, e. g., 104° to 
106° in twenty-four to forty.eight hours; while in meningitis the average 
temperature on the second ancl third days---incleed, during its entire coursc
is 102°, often lower. Rigidjty of the muscles of the neck is not always 
positive evidence of meningitis, for it sometimes occurs in typhus fever. 
The ataxia, muscular prostration, and character of the tongue in typhus 
are also points that greatly aid in distinguishing it from cerebro-spinal 
fever. 

Pneum01iia.-Sometimes a latent pneumonia with typhoid symptoms is 
mistaken for typhus fever; especially is this the case when the fatter is pre· 
vai ling. I frequently saw cases where such a mistake had been made, while 
in charge of the typhus fever patients on Blackwell's Island, during the 
epidemic to which reference has been made. In these cases there will be 
active tJ])hoid symptoms, e. g., dry tongue, delirium, high temperature, etc. 
The countenance in this pneumonia, although the cheeks may have a pnr· 
plish hue, does not exhibit that dull, heavy expression so commonly seen 
fo typhus. Altl10ngh there may be delirium in both instances, the delirium 
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In the former disease is of a mi lder type than the lotter. The characteristic 
pneumouic ex1)ectoration is not usually present in these cases; so that in 
making the differential diagnosis this symptom cannot be relied upon. 
The physical signs of pu lmonic consolidn.tion will lead one to diagnosticate 
pneumonia, and unless t he typhus eruption is present, this will be sufficient 
for a diagnosis. If pulmonary consolldatiou is a complication of typhns 
fever, it will not be developed until after the sixth day of the fcrnr, the 
time when the emption should have appeared. If no eruption is present, 
the pueumonic consolicfation may be regarded as the primary affection, and 
the symptoms which simulated those of typhus fever may be rog3rded as 
secondary. 

Deliri'lttn 1'1-emens.-Tbe delirium of alcoholism may sometimes so 
closely resemble that of typhus fever thnt the one may be mistaken for 
the other. Typhus fever patients have been placed in the cells under the 
supposition that they had delirium tremens. If the delirium tremeus is 
uncomplicated by pneumonia, the temperature will suffice for the cliffcren· 
tial diagnosis, for in delirium tremens the temperature is rarely above 100° 
F. 'rl10re may be a rapid pulse in delirium tremcus, and often the patient 
has a brown, dry tongue, and otl1er typhoid symptoms; but there is only 
a slight rise in tempera.tu re; besides, lltere is no eruption. The attack is 
not ushered in by headacbe, but by an inability to sleep; and tLe circum. 
stances which precede and give rise to such an attack will establish beyond 
a doubt the true nature of the attack. 

Acute Bn!Jltt's Disease.-It is not surprising that acute uroomia should 
be mistaken for typhns fever. The brown, dry tongue, the tendency to 
stupor, the contracted pupil, the low, muttering delirium, :ind all the phe
nomena of the typhoid sta.te, as well ns the albuminous urine, belong to both 
diseases; but the temperature is not raised in urrernia as it is in typhus 
lever, and the cedema which is always present in acute urremia is absent in 
typhus fever. 

Er.tj.'dpelas, pymmia, septicmmia, ancl all similar acute blood diseases arc 
often attended by many of the symptoms which attend the development of 
typhus fever. In pyremia and septicrernia there are irregular chills, fo1lowed 
by fever and profuse sweats, with evidences Of septic and py::cmic poison
ing; in erysipelas, there are evidences of a localized phlegm on. It should 
not be forgotten that erysipelas is sometimes nshered in by all the phe
nomena. that attend the ushering-in of typhus fever; this is before the local 
inflammation shows itself. In such cases it is impossible to make a difTer
ential diagnosis until tlrn local phenomena which characterize C'rj•sipelas 
show themselves, or until t he typhus eruption appears. In many of the 
acute infectious diseases one is compelled to wait until lhe time for the ap· 
pearnncc of the eruption before typhus fever can be C'<clucled. When ty
phus fever is prevailing and the pl1ysician is watchful for its appearance, 
there will usually be little difficulty in diagnosis. Sometimes typhoid, ty
phus a.nd relapsing fever prevail a.t the same time in fl10 same locality. 

The importance of early forming a correct, differential diagnosis between 
typhns and typhoid fever cannot be over-estimated ; and to accomplish 
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this, the prominent symptoms of each will be rcview('d and comp:ir<'d. 
The first point to be considered in tho differential diagoosis o[ the~c lwo 
diseases is, that typhus fever is sudden in its advent, while typhoid fcn•r 
comes on insidiously, and is slowly developed. In the majority of cases of 
the former disease there is tt chill at the commencement, irnd severe pain 
in the head, whereas in tho latter there is only a chillincs~, some ac11ing in 
the limbs, and a slight headache. Muscular prostration and progre~~irn 
muscular weakness appear earlier, and are much more marked in typhus 
tban in typhoid. 

'l'hc ranges of tcmperaturC' in the two forms or fever differ greatly. 
'l1yphoid fever commences, on the first day, with a slight rise of tcm
pcrnture, which continues, with morning remissions and eYening exaccr
balions, until the end or tho first week, when j.t has reached its highest 
point ; during the second week it remains at about Lhe same height, 
with only slight variations; during the third week there arc more rnarkcil 
morning remissions; and by the end of the fourth week the tempcraturo 
has reached its normal standard, by intermittent periods. Jn typhus 
fever, the temperature rises rapidly, and before lite end of tlte secoud day 
reaches 104:° F. or 105° F. Whatever degree is reached on the third 
clay may be regarded as the maximum temperature ; after this time 
there arc slight, irrcgubr variations until the lenth or twelfth da.y, when 
the temperature begins to fa.II, and rapidly reaches the normal standard. 
In typhoid there is great emaciation; in typhus it is slight, but the 
exhaustion and mnscnln.r prostration are far greater than in typhoid. The 
eruptions of lhcse two Corms o( fc\·er differ \'Cry markedly. Jn typhus it 
makes its appear:rnce upon the fifth or sixth clay ; while tlrn eruption of 
typhoid fev('r makes its appearance between the seventh and ninth days. 
'l1hc eruption of typhus fever appears upon the arms and chest, aml more 
or less over lhe entire body ; whereas the eruption of typhoill appears upon 
tho chest and abdomen, very rarely upon the extremities; sometimes it 
appears upon the loins when it cannot be found on any other part or the 
body. As a rule, the spots in typhus are numerous, while in tJ]Jhoid they 
are not very abundant. In typhus fever, lhc spots at first arc small, 
slightly elevated, of a dark pinkish hue, and disappear only on firm prl':o;~ 

ure. As the disease advances they become darker, and finally are 1101 

affected by firm pr('ssurc, and remain visible from the time of their apjlCar
aucc until death occurs or convalescence is established. In typhoid ferer 
each spot is rosc-colorell, slightly elevated, and disappears on slight press
ure. Each spot remains visible for three days and then disappears, to be 
followed by another crop. Usually the eruption is visible about lwo 
work~, and when it disappears it leaves the skin unstained, whcrea.~ in ty· 
phus the eruption leaves a stain upon the surface. There is a mottling of 
the surface in typhus !ever, the mulberry rasll., which is not seen in 
typhoid. 

Tho brain symptoms in these two diseases also differ. In tn1hus 
fever they appear early, and the headache and delirium :ire more intense 
than in typhoid. Delirium in typhoid more commonly appears at the 



763 

end of the second or during the third week of the disease ; whereas in 
typhus it appears early, nnd bcforr tho end of the a~cond week has disap· 
peal'e<l if recovery is to take place. As a rnle, in typhus fever constipation 
is present, a.nd a mild cathartic must be given to move the bowels; whereas 
in tn)hoid fever the pea-soup diarrhcea is a prominent symptom. 'rym
panitic distention of the abdomen, gurgling and tenderness in tlie righ.J; 
iliac fossa, and intestinal hemorrhage, are all phenomena of typhoid fever, 
but are never present in typhus fever. Epistaxis is frequent in typhoid 
and not in typhus fe'rnr. In typhus fever convalescence will usually be 
established before the end of the second week; it may occm· at auy time 
between the eighth and fourteenth days. The n.verage duration of typhus 
fever is fourteen days, whereas the average duration o[ typhoid fever is 
from twenty-one to thirty days. Typhus fever is contagious, typhoid fever 
is 11011-contagious. 1 'l'yphus fever is generally epidemic; typhoid fever is 
always endemic. In regard to the protection which one attack of typhus 
feyer furnishes against a second attack, it very markedly differs from ty
phoid fever. Ouc may haYC typhoid fever whenever the system hag been 
exposed to the typhoid poison ; but one attack of typhus is almost acer
tain protection against a second attack. 

Prognosis.-The prognosis in this disease is always grave, and no opinion, 
as to its termination, can be given until crery point in each case bas 
been considered, such as the age of the patient, the character of the epi
demic, and the tendency to certain complications. In all epidemics the 
majority of cases will recO\'er. The ratio of mortality, as given by differ
ent wl'iters, varies from one death in fire to one death in sixteen cases.~ 'l'he 
surroundings of each patient shonld be carcrully noted, also the hygienic 
infinenccs which he is under, and his habits of life should be taken into 
account. With the intcmpcrale the disease is likely t.o prove fatal. Some 
of the circumstances which increase the danger in any particular case 3.re 
a debilitated condition of the patient from advanced age, intemperate hab
its, privation, and previous disease; mental depression, presentiment of 
death, overcrowding and bad ventilation; a gouty diathesis is always dan~ 
gerous. 

Death may occur in tn_:ihns fever from three general causes: first, 
from coma, the result of overwhelming the system with typhus poison. 
The pa.tient does not die from the effect of a prolonged high temperature, 
nor from any complication, but dies as patients die in acute urmmia, be
cause the system is overwhelmed by the typhus poison, and the functions 
of organic life arc arrested by its aclion on the nerve-centres. 

1 When the 11athological lc~ion~ ue 11tudicd a1•d lhe manner in which dcnth OC'Cnr~ in thc~e two forms 
of fever i.'I C'On~idcred. it cnn readily lie seen how widely they differ. The chllrn<'lcri1tlic pathological 
le ~ion~ of typhoid fe\•cr arc the chnnge;i whkh take place in the i11tcl!thml glllnds, ~nch Ull ulcemtion or 
tendencytonlccrntion. Jnnll casesthe1<echarnctcri1<tic les.ionsnre11r<.'l!Cnt. Snppos.cacfUlcorwhnthas 
bct>nca.1100 typhoid fe,·er is followed to1hcdcad-ho11~c,and ulccmtion orcvidcnce1< ofatc11de11cytonlccr
ationor Peyer'!! pntchcs11renot di~co,·ercd, ti.Jen itisccrtaiu nmistnke in din:::-nosis. hafl been made. If, 
ontheotherhand,inacn1<corsn11poscdty1Jhnflfeveri1< round ulcl'mtiono!Pcycr'>1pntehce.,itiscqu111ly 
ccnalnthntamistakchasl>ccuma.de,and th11t11ca;ieoft)·phoid,nnd1101 typl111fl fnC'rha« l>ce11 treat<·d. 
The parcnchym:uous changc;i which 11re common w hoth di~cnsc.~ luwc ulrcody 1Jecn suftlclcntly con 
•ldcred. 

'Grie«ingerand :Murchii:1on !'.late" thnt iu certrtln ~pidnnir~ thC' mortnlity run« llS high as 40 to 50 per 
otnt,"Anavcragccpldemlcshowsaboutl5perccnl.of deaths; u111ildont!,nlloutGtoSpercent. 
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Death may occur, secondly, from syncope, clue to heart failure, whethtr 

the heart failnre is the result of the prolonged high temperature, or lhe 
direct action of the typhns poison. A continnccl tempera.Lure of 105° 
or 106° F. is very liable to be followed by fatal syacopc from failure of 
heart power, although the evidences of parenchymatous degeneration of 
the heart may not be present. Death may occur, tl1,irtlly, from compJica
tions. Although they do not properly belong to the primary disease, yet 
they so rnocliry it that they enter very largely into its history. 111 a largo 
number of cases which terminate fa.ta lly, death is due to some one of 
these comp1icalious. In some epidemics they are all pulmonary; in olhers 

they are all cerebral. The advent of pulmonary complications is always 
insidious; the cough and expectoration which usually attend pulmonary 
cliseascs are either absent, or so slight as not to attract the attention oC 
the physician. Unpicl breathiag and li vidity of t he face are o!teu the fir,t 
obvious indic:ilions of extensive disease of the lungs. When these symp
toms are present, a careful physical examination of the chest should be 
made. 

Broncldlis may come on at any period during the fever, and it may 
continue after the fever has subsided. So long as it is confined to tho 
larger tllbes there is little danger, but somctimC'S suddenly and iusidiously 
it extends into the smaller tubes, and is complicated with pulmonary con 
gcstion and cedcma. Under such circumstances it may be the direct cause 
of death. rrhe pneumonia. which complicates t)1Jhus [ever is lobular in 
clrnractcr, and is frequently preceded or accompn.n iecl by bronchitis. It 
has a tendency to terminate in abscess or gangrene. During life it is not 
always possible to distinguish it from hypostalic congestion. If, however, 
the clulness on percussion is confined to one lung, if the respiration is 
bronchial, the diagnosis of pneumonia is readily C'Sbtblished. 'fhc seat of 
pneumonia is generally at the upper portion of the lung. Pleurisy 
(serous or purulent) may occur. 

Laryngitis is sometimes a very serious complication of typhus. The 
common form is that of acute reclema glottidis. Its occurrence is readily 
recognized by the signs of laryngeal obstruction which attend its develop~ 
ment. Whenever there is extensi,,e swelling of the glands about the neck, 
with great tumcfaction of the mucous membrane of the pharynx, one 
must be on 11is guard for the occurrence of this complication. 

Ou account of the extensive blood-changes which sometimes occur in 
se,·crc cases o[ typhus fever, the blood readily escapei::i through tl1e walls 
of the vessels, giving rise to cxtcnsi,-e hemorrhages from the mucous sur
faces, Dose, gums, bowels, the genito-urinary tract, vagina, etc., and into 
tho cellular tissue. The occurrence of the hemorrhages is peculiar to 
certain epidemics, and when they occur it is during the first week of the 
fever. 

JJfeningitis is probably the only cerebral complication which will be met 
with in this fever. This occurs more freqnc:utly in children than in adults, 
and is not present in every epidemic. The cerebra.I symptoms which are 
such constant attendants upon typhus fever do not depend upon menin· 
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geal inflammation ; they belong to the nn.turtil history of the disease. H, 
during the course of the fever, there is a deep.seated pain in tho head, with 
restlessness, which shows itse1£ by constant attempts to get out of bed, with 
photophobia, contracted pupils, and flushing of the face and eyes, followed 
by somnolence gradually lapsing into coma, it is almost cei-tain that men
ingitis is occurring as a complicalion. This is- most liable to occur during 
the second week of the fever. The characteristic symptom which marks 
its development is the constant attempt on the part of the patient to 
get out of I.Jed. Ile is so persistent in th is that unless watched with the 
greatest care he will be found upon the iloor, vainly attempting to rise. 
The patient has more muscular power t.han before the occnrrcncc of the 
meningeal complication, for ho will perform acts which previously he was 
wholly unnble to execute. Usually the delirium fasts two days, then U10 
patient gradual ly passes into a. sLa.tc of coma from which he cannot be 
aroused; his respirations may not be more than eight or Len per minute. 
Dilatation of the pupils, and an intennitting and almost impercept.ible 
pulse, immediately precede death. 

I regard most of the kidney changes as a part of the history of tho fever 
rather than as complications, although in some few instances croupous 
nephritis occurs, and must be included in the list of complications. Its 
occurrence in the cou rse of typhus fever is indicated by the a1most entire 
suppression of urine, and by the presence of albumen and c::xudativc and 
blood casts in the urine. 

Glandulm· swellings are also occasional complications of typhus fever, 
and sometimes may be of a very serious naturc, for they may so interfere 
with deglutition and respiration as to destroy life. The parotid, the sub
maxillary, axillary and mammary glands may enlarge and suppurate. These 
swellings usually appear immediately aflcr the crisis of the primary fever. 
They often enlaTge with great rapidity, and in some instances terminate 
in extensive suppuration. 

Bed-sores are rather infrequent. Gangrene, necrosis, cancrum oris, sup
purntire celluli tis, purulent arteritis-all have occurred in n1rious epidem
ics, and render the prognosis unfavon1ble. II meustrmilion occur in a 
female with typhus, the bleeding is commonly very profuse and may cause 
death from acn te anrem ia. 

Duralion.-The average duration of the feyer is thirteen or fourteen 
days. Usually the day of crisis is between lbc tcnlh and sixlcentb days. 
It is of shorter duration in the young than in the old, in children 
than in adults. 1 Relapses are extremely rare in this fever. I have met 
with a second and tl1ird attack of the fever in the same iudhriduaJ, but I 
have never met with a l:.rne relapse. Typhus fe,·cr rnries very slightly in 
its general character and different cases. A number of different varieties, 
dependin~ upon the mildness or severity of the disease, the prominence 
of certain symptoms, the presence of complications, and the circum
stances under which fever appears, Im.Ye been described, but lhc general 

1In500ca11Csendinginrecovcry,thirteen andahalfdayswasthc a\·ernge; and in JOO rnto.lcascs,thc 
duri1tionw11•fourtcc11nndahalfdays.-Murchi1100. 



7G6 ACUTE GEXER.\L DlSE~\SES. 

description already given includes that of (oo-calle<l) "varieties" of 
lJphu~. I 

'l'ho individual symptoms and signs which render tho prognosis unfavor· 
able arc as follows : 

A jJUlse continuing a number of days at more than 120 per minute, 
becoming a.t times intermittent and irregular, bespeaks an unfavorable 
prognosis. A hurried and difficult rcspiratio11, with turgidity of the face, 
due either to cerebra] or pulmonary cedcnrn, rendcrd tho prognosis unf:L\'or
ablc. 

Delirium, which is very active and accompanied by great muscular Jll'O.i

iration, as indicated by subsultus, slipping down in bed, and accompanicc.J. 
by that condition known as "coma vigil,'' lasLing for a number of clays, is 
almost a certain indicittion of a fatal termination. 

rrho "JJin-holepupil," mentioned by old Wl'ilO l'S, is an ut1frLYora.bieomen. 
H does not necessarily indicate the presence of meningitis, as was onco 
supposed. Great muscular prostration at the very onset of the disease 
renders the prognosis unfavorable. 

Sudden fading 0£ lhe eruption, and a widely expanded pupil may !Jo 
regarded as unfavorable signH. Marked impairment o[ the special scnscll, 
accompanied by very great rapidity of the pulse, is an eJerncnt of unfavor~ 
able prognosis. 

T ho darker and more abundant the eruption, espC'cia1 1y if accompanied 
by petechial spots, the more unfavorable t he prognosis. In children the 
eruption is lighter in color than it is in adults, presenting an appcaranC'C 
similar to the typhoid eruption. In adults where there is dark moltlingof 
the surface confined to the extremities, with C\·idences of blood extrava.-:a
tion, indicated by the presence o( petechire, Urn prognosis is unfa.rnrablc, 
but the case is by no means hopeless. 

A clry, brown, retracted, tremulous tongue is seen only in severe cases. 
A long-continued high temperature is always an nnfa,vomb]e symptom. 
Great diminution in the quantity of urine jg an unfavorable symptom, as 
a.lso is the presence of casls and albumen in the urine. Retention o( urine 
is a more unfavorable symptom than incontinence; convulsions and coma 
are liable to follow such retention. It is to be remembered that in typhus 
fever, more than in any other disease, patients pass into an apparently 
hop<:less condition, and riftenva.rd rally and recover. A patient who seems 
to be overwhelmed with the poison, who has "coma vigil," "pin-hole 
pupils," rolling of the tongue, :rncl a. feeble, irregular, and intermiUing 
pulse, may recover, alLhongh these symptoms warrant an unfavorable 
prognosis; but" coma ''igil" more than any single symptom indicates an 
unfavorable prognosis. 

The first indication of recovery is a diminution in the frequency of tho 
pulse. The pulse may have been 120, but on the tenth, twelfth, or four· 
tcenth day it begins to diminish in frequency. The tongue has been 

1 T!Jphuuiflera118 is that form whrre dl•nth occurs in three or tour days, tlfter the mo~t intcn~ febrll~ 
mO\'l'mcnt and constitutions! dht11rb::111re. ncad!lchcs and a freli-ni::- of malni~e, etc., durini;; an epldcm:e 
~::dr~~c1~~ ~!1~tu~~~1i11:a~lc~o~1:i"'~i~:~~: typhus. l1'alki119 l!JJlhUd is that form where tbc patient I@ not coil 



767 

brown and dry, subsultnsand delirium may have been rrcscnt, e\'Cn "coma 
vigil" 1m1y h:we manifested itself ; there has been great muscular pros
trntion; the patient, a.ttempiing to rise from the bed, rrn1.y have fallen upon 
the Hoor ; now, the pulse begins to get slower, the patient falls into a re
freshing sleep and awakes perfectly conscious; his countenance is changed 
from the dusky hue to au almost natural appearance, and he desires food . 
In other words, within twenty-four hours an entire change comes over the 
patient, and that change is first inclicale<l. by a diminution in tho frequency 
of the pulse, accompanied by a fall in temperature. 'I111c fall in tempera
ture is not extreme; perhaps a. fall of two degrees is first noticed. In my 
experience, there is an attempt at conrn.lescence upon the eighth day of the 
fever. Especially in those cases that recover, ft slight fall in temperature 
will be noticed on this (tho eighth dny), although tho tcmpcmtnre may 
again rise; upon Uw twelfth or fourteenth day there is a distinct fall in 
temperature and dimiaution in the frequency of the pulse that is indicative 
of co1walescence. The mo<leof1·ccovcry in typhus and typhoid is, perhaps, 
the most distinguishing clinical feature. In typhus recovery is rapid, in 
typhoid it is markedly slow. 

Of all the condilious which influence the prognosis in typhus fever, age 
and tlte ltabits of tlte patient lrnve as great, if uot greater, influence than 
any other. I am convinced of this from an experience in lhc care or typhus 
fever patients which dates back almost to the ycry commencement of my 
stucl_v of medicine, for very early did I have the care of a. typhus fever ward. 
In children, typh us fever is a very simple form of disease. The rate or 
mortality is very low. I remember ha.Ying the care of sixty children with 
typhus fC'ver, and among these only oDe death occurred. This is as low a 
rate of mortality as one can expect in measles. Under the fifleenth year 
of life the rate is very low, viz., two or three per cent. From twent.v to 
thirty the rate is fifteen per cent., with advancing years the disease is more 
fatal . When the patient has passed the middle period of life, there is great 
clanger from typhus fc\•e r. So with the intemperate, and those who have 
liricl amid unfosorable hygienic SUJTOU!Hlings. The bright, e<lucated and 
cultured, those whose hrains arc active, arc less likely to recover than the 
stupid and uneducated. 

Treatment.-The more prominent measures which have been ancl arc now 
employed in the management of typhus fever are in many respects sim ilar 
to those proposed for the management of typhoid fever patients, yet the 
treatment of these two diseases differs in cerlain essential particulars. 
When the symptoms are mild, very simple measures are a.II that is required. 
or these, confinerneat to bed, cooling drinks, mild a.pericnts, a milk diet, 
and iree ventilation arc the chief, and, indeed, the only means required. 
It is also important to observe the same rules in regard to the aITangement 
of the sick-room which arc recommended in !he case of typhoid fever 
patients. The more perfect the ventilation, tho greater the amount of 
fresh air around the patient, the better his chances for recovery. The 
majority of cases of typhus rcnr arc ushcre<l in by active and severe 
symptoms, such as would tempt one to adopt a vigorous plan of treatment, 
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symptoms which at one time were thought to indicate the employment of 
heroic antiphlogistic measures. 

Writers usnn1ly consider its treatment under two heads-the prcventh-o 
and curati\•e. I prefer to use the terms prophylactic and remedial, for 1 
question our ability to cure th is disease. 

Much cnn be done to prevent its clcvclopmcnt, and this will constitute an 
impor b:tnt part in its management. How, then, can the development of 
typhus fever be prevented? ~feclical ski ll cnunot prevent tho import:t
tion of the disease into localities where it is not incligcnons, for th is is con
trolled by state and national auLhority. Consequently Lyphus fever will 
probably continue to be imported into districts where it docs not originate. 
For example, we shn.ll occasioun.lly sec tho dis.case in all our large cities; it 
may appear in any com mcrcia.l sen.port, aml from t here it may be curried 
into the interior. Yet much can be done to prevent its spreacl after it is 
imported, and to prevent its development as an epidemic when it is carried 
in to any lomLlity in the interior. 

It is important that the first cases of typhus fever which are developed 
in any locality should be closely watched . They should be immediately 
quarantined. The dwelling in which the fever has broken out should bo 
dcpopnlatcd-that is, in a tcncment-honsc in which the fever has made 
its appearance, all the families should be removed, and the house should 
be thoroughly disi nfected . 'l'hc disinfection must be thorough, not for a few 
hours, bnt for one or t wo days, and afterward the house should remain 
open for the free circnbtion of air for a consiclemble length of tima before 
persons should be allo wed again to inhabit the rooms. If typhus fever 
occur in the dwellings of the wealthy, their houses must be quarantined. 
All persons must be prevented from visiting them, and all persons within 
the dwelling must be prevented from going abroad. After the sick have 
recovered, there mnst be the same thorough disinfection as in the tcne-
ment-house. Usna11y, in epidemics of tn)lrns fever there are certain foci 
from which the disease spreads. Perhaps the pojnts from which the con· 
tagion more especially emanates arc within an area of half a square mile, 
and yet the disease may have been prevailing for two, three, or even four 
months. Under such circumstances it is possible to prevent the spreacl of 
the fever by the means just indicated. 

As far as its management in hospitals is concerned, I would say : never 
undertake it within brick or stone enclosures. If poss1blc, patients should 
be placed in broad pavilions or tents, so that the largest possible amount of 
fresh air shall be in cirnnlation about them. It is not sufficient to have 
free ventilation in the ordinary acceptation of that term. The opening of 
a window will not accomplish the desired result. Remove all the windows 
in a room, regardless of the cold, and cover the patients with a sufficient 
number or blankets to keep them WI.Um . Allow fresh air to surround them. 
When typh us fever manifests itself, it can readily be understood how im
portant it is that the gnardio,ns of the poor shonld not only enforce cleanli
ness, but t hat they should feed the poor better t han at other times. JI 
cleanliness is observed, the dwellings thoroughly disinfected, and the po01 
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well fed, the most virnlent epidemic can soon be stayed. The effects pro
duced by such measures are sometimes wonderful. In the year 1861, at the 
commencement of the epidemic (as has been stated), the first case occurred 
in a tenement-house in a down-town street, in New York City; it was six 
weeks before it spread from that locality. The spread of the fever should 
have been stopped at that point; but very little attention was paid to it, 
and it began to spread from one point to another, until some six or seven 
thousand cases were developed. Many prominent citizens sickened with 
the fever and died. This epidemic could lrn.ve been prevented bad measures 
been takeu early lo prevent the spread of the disease. It seemed to me that 
the authorities of New York City were responsible for a large proportion of 
the deaths which occurred during the prevalence of that epidemic . 

. Medicinal treatment is powerless either to arrest the progress or shorten 
the duration of this fever, but it can undoubtedly save lives that would 
otherwise be lost, and hasten convalescence. The first point under this 
head relates to neutralizing the poison. I have founcl no medicinal agent 
which can neutralize or destroy typhus poison, or which has power to 
arrest the progress or shorten the duration of this fever. Different agents 
have been proposed for the accomplishment of this result, according 
to the views held in regard to the nature of the typhus poison and its 
effects upon the system. At one time the mineral acids were supposed to 
possess this power, and were administered for tha.t purpose, but have now 
fa1len into disuse. 1 The internal use of carbolic acid, chlorine water, 
creasoteJ aud, more recently, salicylic acid has been recommended for tho 
same purpose. The inhalation of oxygen gas has also been thought to be 
of service in arresting the blood-changes, and Urns preventing the poison 
from having its customary effect upon the system. By the stimulation 
which it produces, the patient may be brought out of an apparent state of 
coma, and revive in a marked degree; but the relief is only temporary. 
For a. time the patient may improve, his consciousness return, and his ap
pearance indicate that convalescence is established; but his unfavorable 
symptoms will return, and it will become quite evident that the oxygen 
has not neutralized the typhus poison. 

Fresh air is the only thing which I have found to have power to nentral
ize the poison of typhus fever. It certainly possesses this power when cx
rornal to the body. For example: place a patient sick with typhus fever 
in a. well ventilated board pavilion, or in a tent, whore an abundance of 
fresh air can circulate about him, and it is almost impossible for him to 
communicate the disease to a healthy person. Again, place a patient in 
a closed room, perhaps twelve by fourteen feet square, let a healthy person 
remain with him a single night-probably a much shorter timo ":ill be 
sufficient-and the latter will be almost certain to contract the disease. 
Why is the disease more readily communicated in the one case than in tho 
other 1 Certainly the fresh air which circulated about the typhus fever 
patient must have prevented contagion. Fresh air, when inbaledJ produces 

r-:f~~:~il~ ~l7ec~0::0::~:~ !!~~t°:i!:~8~c~:~80:~~;~u:~:~~~li:~:d;11~~~matiug with turpentine la 
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to a greater or less extent the same effect. Ilow do we know this? .As a 
clinical fact, I have seen a typhus fever patient, who was apparently orer
whelmed by the poison-who within forty-eight hours from the commence
ment of the attack was ma state of coma, with high tempcra.turc, a rapid 
pulse, etc., and all symptoms indicating that be was fast succumbing to 
the diseaso-when brought from a crowded tenement house and placed in 
a tent where be could inhale plenty of fresh air, within four or five hours 
from the time of admission begin to rally, and go on to recovery. Fresh 
air was tho only remedial agent employed. 

If fresh air does not neutralize the poison, it certainly has some effect in 
eliminating the poison, and thus mitigating the s.everity of the fever, and, 
perhaps, shortening its duration. It may be regarded as a l'emedia.1 agent, 
for it certainly is of greater value than any so-called remedial agent at our 
command. To accomplish the best resu1ts, place three or four patients in 
a tout twenty feet sq narc; the fly of the tent should be thrown up, and if 
tho weather is cold, the patients should be well covered with blankets. By 
this means all the advantages of free ventilation will be insured. The 
question arises: what therapeutical agents can be employed with advantage 
in order to accomplish the desired results? 

It is of the greatest importance to reduce tempera.hue and t,o sustain 
heart-power. 'rhe former is of as great importance in typhus as in typhoid 
fever, and the same rules should govern one with regard to the agents to be 
employed, and the mode of their employment. 

By the beginning of the second week, if not before, there will be evi
dence of heart failure, and the question presents itself, Shall alcoholic 
stimulants be administered ? Most writers have regarded :t frequent 
feeble pulse, with feeble cardiac impulse, even though cerebral symptoms 
may he present, as certainly indicating the administration of alcoholic 
stimulants. No limit was given as to the quantity to be administered. 
rrhe object to be accomplishc<l wns to control the pulse. This could, in 
most cases, be done for a time; but as the disease advanced and the 
patient became mol'C and more overwhC'lmecl by the typhus poison, alco
hol lost the power of giving force to the pulse. 

That stimulants will control the pulse and sustain the heart's action for 
a time, there can be no question ; but I have found that in all severe case.s 
there came :t time when alcohol, in however large doses it was given, ceased 
to have power. 

rryphus-fcver p1.ttients under twenty-five years of age rarely require or 
are benefited by alcohol, un lcss they were of intemperate habits prior lo 
the attack. To the old and feeble its occasional administration may IJc of 
great _beneti~, and at times be the means of saving life. A copious dark 
crupt10u, with coldness of the extremities, especially indicates the use of 
alcohol. .As a rule, delirium, headache, scanty urine, anrt intense surface 
heat~ ~ontra-i~~icate the use of a1cobo1. In any case when it is clecicled to 
admm1stcr spmts, carefully watch the effect of the first few doses; tlie 
same rules govern here that were laid clown for the administration of 
stinrnlants in typl.1oid fever. It, is impossible to give any positive rnlc as 
regards the quantity of stimulants required in each case. It is very rarely 
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neccssiu·y, a.t any time during the fever, to give more than eight ounces of 
brandy during twenty-four hours. H this amount will not sustain t he 
hcarL-11owcr, I am conLiJcnt larger quantities will fail to do it, and also Lh:lt 
such administration bas hastened the fatal issue. As soon as the symptom::! 
on account of which the alcohol may have been resorted to arc rl'lieYed, 
the quantity must be reclucc<l, or its administr:ltiou altogether stopped. 

I do not altogether condemn the use of stimulan ts in typhus fever, but I 
do so as regards stim ulants as a·' plan of treatment;" and where the pa.lieut 
c;tn Uc frcPly exposed to fresh air, I doubt if their use is often required. 
To diminish the frequency of the pnlsc, cardiac sedatives have been em
ployecl, such as veratrum viride, aconite, and digitalis. 

'l'hc rapid pulse in typhus fever, niter the first onset of the disease, is 
due to the failure of heart-power; when such is the case, digitalis should 
be employed. From four to six drachms of the infusion of digitalis mn.y 
often be given with beucfit during twenty-four h ours. If the heart-power 
ca.unot be sustained by tho moderate use of stimulants and by digitalis 
(given as iutlicated), no more can be done so far as remedial agents nre 
eouecrned. 'rhe treatment o! the special symptoms or typhus fever requires 
ouly a passmg notice. 'I1he headache, wLen iutcuse, is best relieved by cold 
applications in the form of icr-bags. If it is accompanied by intolcrnncc 
of light, a blister on llie back of the neck will be found lo give relief. 

Sleeplessness, in any stage of the disease, if it continues for two or three 
days, must be reliev0d, for it is of .itselC sufficient to cause a fatal termina
lion. If sleep docs not follow the application of cold to the bead, opiates 
may be administered in full doses. I have seen t.yphus-fC\'Cr patients that 
had not slept for forty-eight hours drop into a quiet sleep within a few 
hours after they hail been exposc(l to free ventilation. Great care should 
be exercised that their apartments are kept perfectly quiet and darkened. 
Wben delirium and cerebral symptoms are associated with sJecplcssness, 
hydrate of chloral may be carefully employed. Stupor is to be counter
:ictcd by promoting the action o[ all the excreting organs, applying exter
nal stimulants, and administering diffusible stimulants, the most service
able of which are Llack coffee, musk, and camphor. In the early stage of 
the disease the cold douche may be employed. 

rrwo remellies have been recommended for the coma of typhus, namely: 
valcrhm and phosphorus ; neither of these remedies has seemed to me to 
be efficacious. When there are evidences of great prostration in connection 
with any of these special symptoms to wbich reference has been made, 
the modcrntc administration of stimulants may be resorted to, and if relief 
followo the first few doses t,beir use may be continued. In the trca.tmeut 
of the complications which arc liable to occur during the course of typhus 
fever, one must be guided by general principles aad by the symptoms 
in en.ch individual case, it being always remembered that the primary dis
ease has a tendency to induce great nervous prostration and depression, and 
that the heart's action forbids the nse of all depleting remedies, and indicates 
a supporting plan of treatment. The pulmonary and htryng('a]complicntions, 
as well as erysipelas, bcd·sorc:;, und gangrene, arc to be ma1wged in the same 
manner us was proposed when they occur ns complications o! typhoid l'ever. 
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17te diet is o[ primary irnporla ncc. 'I1 hough llw pat.iC'nl refui;e all nourii-;h. 

mcnt, if possible he must be rcqnircd or oven compelled to tn.kc it. As the 
digestive powers are impaired, great care is required in sclcct i11g :Hid atlmin. 

istering the proper nourishment, and it must he given at slated ia.tervali'I, 
'Tarying from one to two hours. Care must be taken not to o,·cr[ccd
m.11ch harm may be done in this way. When the patient clinches his tet·th 
and obsli natcly refuses all food, or is unable to swallow, his life may 

sometimes be saved by pouring liquid nourishment in to the stomach by 
means o[ a long tube passed through tbc nose. Milk best serves the pur. 
pose as an article of diet. It may be given icc-coJd, if desired, and in such 
quantities as the stomach can receive and digest. If more concentrated 
nulrilion is dosimblc, the yolk of eggs may be beaten up aud added to tho 
milk. 

The management of patients during convalescence from typhus lever is 
a matter of very great importance. As soon as the fever ceases, most pa

tients com·u.lcscc rapidly unless there is some complic::ition, mid the chief 
duty o[ tho physician is to prevC'nt premature exertion and exposure to 
cold, and to restrain Uic paLieut in the gmLific:Ltion o[ an inordinate appe
tite. At this ti me porter or ale may be L<~kcn with benefit. ':l1hc minrml 
acids, Peruvian bark, and iron may also be given as tonics; il1csc are par
licularly called for when tho pulse is slow and feeble. It is iC!port..ant 
to g uard against any sudden physical effort during the early period of con
valescence, as it may lead to coagulation of blood in the veins. An opiate 
or hydrateo[ ch loral is sometimes requ ired Lo 1wvd ucc sleep duringconvalcs
ccncc. Jn all cases greaL benefit will be derived from a temporary cl1imge 
of residence and daily exercise in the open air. 

UELAPSCNO FJ:;VBR. 

1'his bas been called famine and seven-drty fever, synoclta, typliinia, 
mild yellow jel'cr, lypllus recurren~, dynamic !C\"Cr. 'l'h e )frcncL call it 
'•Fiene tl Hcchu te;" anll the Germans, '' Hungerpcst. '' 

llelapsi11g fever is no new form of dise1.1~c. It was described more lhao 
a centu ry ago by Dr. Rutly, 1 and since th al ti me has prevailed as an epi
demic disease in most of the countries in northern Europe. 2 'l'herc is uo 
reliable history o[ its occurrence as an cPid cm ic in this country until 1872-

3, when an epidemic prerniled in New York City. It h:ts liccu reported. I hat 
in the year 1844 a vessel landed in Phi ladelphia passcugrrs ill of relapsing 
feve r. Atone time, while typhuti fcrcr was prevailing in lluffalo, some twelve 
or fourteen cases of relapsing fever were reported; but it is altogether prob
able that they were cases of irregular typhus fever, for when relapsing fever 
has been in troduced into a local ity it is not limi ted to one or two dozen cnsci;i. 

Morbid Anatomy.- l u this disease there arc no pathological lesions that 
are characteristic. There arc chaugcs present in some of the organs which 
very closely resemble those met with in t_yphus. 

1 John Rutty,'' A Chronological Hi~lory or, elc., in Dublin, from 1725 to 1765 '' London, l'ii'O. 

r1:~~~.0llllt:i iu ll ip1wc1utic wriliugit lcuvc 110 doubt Out lhllt ll prcYailcd :.!,UOO ycariu.goin 11oh1.11d80lr 
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Spleen.-In the majority or autopsies, if <lea.th has occurred in the ac· 
tire period of the disease, the spleen will be foun<l inereasC'd in size, its 
ca1)snle thickened, smooth, tense and slightly clouded, the trabC'cnlre or the 
org:m increased, a.nd the Malpighian tufts more prominent than normal. 
In some cases the spleen will be found enlarged, soft, flabby, ancl even dif
fiucnt. There is no uniform change in its substance, although it is always 
increased in size during the active period of the disease. After this period 
has passed, it will be found climinishecl in size, and its surface wi1l pre· 
SC'nt a. shrivelled appearance, with the capsule rolled into folds. Infarc
tions (not embolic in origin) arc often found. In many cases a number o[ 
rounded or irrC'gnlar miliary masses, of a dull yellow color, will be found, 
containing gr:rnular detritus, cell-elements, and free nuclei. 

Lfrer.-Dnring the active p<'riod of the fever, the liver will also be round 
enlarged. The gall-blacl<lcr is generally distenclccl with dark yellow and 
viscitl bile>. 

Kidne.11s.-·r1ie kidneys arc incre:isecl in size, the increase being dtte to 
congestion of tlie cortical substance. There is a. granular infiltrativn of 
the cpithrlium of the urinifcrous tubes, a clrnnge simila.r to that noticed in 
other fcrers. Small hemorrhages stud the whole organ in severe cases. 

'l1he urine often presents a cloudy appearance. 
lntestines.-Usnally enlargement of the glandular follicles of the intes

tines will be found. The solitary glands are more commonly afTccted, but 
C\"en the Peyeri:m patches may present the "sba,·en.bca.rd" appearance. 
The mcscnteric glands are slightly enlarged in severe cases. ~I.1hcir appear
ance is similar to that noticed in typhus. 
~fucous Membranes.-In the majority of cases, small spots of bloocl

extra.rn.sation will be fonncl upon the mucous surfaces, especially the 
mcmhr:rnrs of the stomach and intestines, and they may be !onnd on the 
mncons membrane of the bronchial tubes. The stomnch shows small 
bloocl-extravasa.tions when vomiting has been severe during life, or when 
there has been black vomit. These spots of ccchymosis arc perhaps as con
stant as any pathological lesions of the disease. 

/ilood.-The blood coagulates imperfectly, as in typhus. Spirilli are 
discm-crnblc, oftentimes, provided death occurs in an active stage. rrhe 
heart presents no const..'lnt changes. In some cases fine granular infiltration 
or vitreous degenrration of the mnsculm· fibres has been observed. 'l1his 
same granular infiltra.tion is also sometimes seen in the voluntary muscles. 
Goagula are rare.' Dif!usc or circumscribed changes in the marrow or the 
bones occur, according to Pon tick. The lymphoid clements incrensc, and 
large cells, fille<l with numerous oil globules, appear along tho track of 
ves..~cls. Necrotic softening of the marrow has been seen in severe cases. 

Etiology. -l"rom obsen-ations which have been made upon the blood of 
patients suffering from this fever, organisms which have tho power c.f dc
''e loping the fover have been found. This organism is the :..:pirilhnn qf 

IPonfit•k. in \"irchow'!l .\rehiv. B.GO, p. ]r,.'1, llr.·l,Rlalt·~thatlhecor<l1occle9•·m:raliou JUI\) bt'sui•x 
tens1~1:1ta8 lo cause dcuth, res""mhlini.: ti.Jo: h~ur~ ot pho!<phorus pois0uing. 
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Ubt·nneye'r-more properly speaking, it is a spirochete. It is iound only 
during t11e paroxysms, disnppearing ns the temperature fnlls. Tho spirilla 
nppcar as deliratc twisted bodies six or SC\'Cll times the diumeter of a red 
l.iloo<l cell in length, and arc constantly undergoing a twisting, rotarJ. 
rapid motion. During the intervals o[ the fever "pectiliar reCra<"tivc bod
ies resembling cliplococci, which arc espe< ially numerous when the lmr
oxysm sets in" (.Jaksch), arc found. 

Tho spirillum o[ rrlnpsing fever mnst not bo ronfoundc<l with tho na
gcllum-form of tho plnsmodium malari~. (SL·o )falarial Fevers.) 

Clinical experience has shown that relapsing !over is n. contagious disease, 
and can be propagated by personal contagion. The disease is not ncccs~ 
stu·ily accompanie<l by starrntion, !or it is developed among lhosc who 
arc well fed as well as among those who arc badly nourished. As in lyphus 
fever, there is a con nection bclwcen the development of an epidemic of this 
fever ancl imperfect ,·entilation and bad hygiene. 

I had never seen a case of relapsing fever until 1870, when the epidemic 
prevailed in New York City. At that time patients were brought into my 
wurds in Bellevue Ifospital with tL fever differing from typh~1s fuvcr by lhu 
absence of an ernplion; from i11tcrmiLtent, in the order of its dc,•clop· 
mcnt, aud not closely resembling rcmittent !ever. It seemed lo mo an 
irregular form of malarial fever, differing from any with which I was 
acquainted. Eight cases were brought in. From these my house ph}
sician contmcteLl the fever, and during his illness I reached the diagnosis of 
rel:tpsing fercr. Subsequently we had large numbers of relapsing !ever 
pfl,ticnts, aucl a hospital w~1s established for their reception on Ilart's 
Island . In every case that occurred at that time, where the origin o[ the 
feYCr could be traced, it wus found that there had Leen direct exposure, and 
it was estnblishccl be)1ond doubt that the first cases were brought from Ire· 
land. 'rho contagious chn.raclcr of the affection was also established by 
the fact that all the nurses and all the pbysicians who were in immedi:ilo 
attendance upon the sick contracted the fever. If a patient was placed m 
a bed prc,·iously occupied by a person sick with relapsing fever, before it 
l1ad been cleaned, ho was almost certain to contract the disease. The closer 
the contiguity the more certain is the individual to contract the fever. 

At the time o! this epidemic we found no evidence that the fever was 
conveyed by clothing, although some British writers have claimed that ilean 
be done. When our patients were admitted into tho hospital, their clothing, 
as it was removed, was simply wa~bcd, not disinfected in any special manner, 
Ul{'n packed away, and not a Ringle person who was thus brought in imme· 
tliatc contact with the clothing contracted the disease. There is no immu· 
nity from a second attack. The period o[ incubation ranges between fin 
:rnd FC\'en days, l"ll'ely niuc. 1 

Symptoms.-'rhc symptoms which usher in relapsing fc\·cr arc usually 
well marked. If there are any prodrornes, Cicy arc the same as in tJ1>hoid 

fever (q. _v.)_·----·------------
11~1,.~'.·~~7~1,'1~:1~~~~;~.~;.11;~~:~~; ~~~~~ :.:~:~;: ::~;~~ ~~'.r~~~:~:•.1 r;,;",.~.~\~.~~ ~1~.~~,1~1n;;· i;1i~:~c~:~\~~1i:;-~·~r!; 
day~ uflcr exposure. 
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Tt Is sudden in its ad"rcnt. This is marked by a severe rigor or by a dis· 
tinct cbilJ. Accompanying the chill there is frontal headache, vertigo, pain 
in the limbs and joints, more or 1ess pain in tho back, nausea and not in· 
frequently vomiting. 1 A rapid rise in temperature follows the chill, and 
with the pyrexia the headache increases, as does also the pain in the limbs, 
especially a.bout the joints. Sweats may, at first, follow the rigors. Tbere 
is romiting, at first only of the simple couteuts of the stomach, afterwards 
of yellowish material. Tills may be followed by the ejection of a d:u·k
colored material, which very closely resembles the black vomit of yellow 
fcrcr. In this disease the rise in temperature is a.lwitys rapid, and usually 
attains its highest point within the first twenty-four hours; during lhis 
time it may rise to 104° F., or even as high a.s 109° F. From this time, 
for two or three days, there is usually very little rn.riabon. With the occur
rence of the chill aud fever there is also a rapid increase in the frequency 
of the pulse. In no disease docs the pulse so quickly become rapid as in 
relapsing fever. It is not uncommon for it to reach 140, 150, or even IGO 
beats per minute within the first twenty-four hours. It is usually small 
and compressible, sometimes dicrotic. The mind is clear. There is nothing 
peculiar about the countenance of the patient, but it presents the ordinary 
a.ppearnuce noticed in an actirn febrile excitement. Slee1)lessness is often 
present on account of the severe pains in the limbs. As the disease pro
gresses the patient becomes more and more prostrated ; by the second di~y 
he may be unable to turn in bed. The arthritic pnins increase in severity 
and often become the most distressing symptoms of the fever. 

As early as the second day, patients begin to complain of a feeling of 
weight and uneasiness in the upper part of the abdomen, more seyerc in 
the left than in the right bypochondrium. Profuse sweats arc common 
about the second day, but they afford no relief to the urgent symptoms. 
Usually, there is considerable enlargement and tenderness of the liver. '£he 
spleen, also, becomes rapidly enlarged, and its enlargement is attended with 
quite severe pain and tenderness. Moderate meteorismus is not uncommon. 
The muscles of the body are, however, the scat of tho most severe pain, 
which is increased by movement and by pressure; the pain is piercing and 
Iancinating in character. On account of this 11ain, the patient usnally lies 
perfectly quiet; he is not restless but sleepless. Delirium is not an infrc
<p1ent symptom, and is sometimes ''cry actirn; yet in tho majority of mod
erately severe cases the mind remains undisturbed. There may also be 
present irregularities of the pupils, photophobia, and other symptoms 
which might lead one to the diagnosis of meningitis were it not for the 
character of the pulse. The muscles of the eyes arc often stiff and im· 
movable; the -conjunctivre are reddened and the eyelids arc swo11en. 

As the disease progresses, in a certain proportion of cases, jaundice is de· 
veloped; this is usually accomrrmied by vomiting and severe di:.urhoo~; 
and these sympt.oms seem to ally the disease to some forms of malarial 
~ever(" bilious typhoid"); not infreqnently, especially in child.ren, there 
is epista.xis. The skin may be covered with herpes or sudamma. The 

lb~~~;i~i7~1~11:1 ~~ l~~i;~~ t•il~ ~~ r;'~,1~11~~~)111f;,:1~1i:;~;~l~: 1:;·ri· '. ';,' .. \,i.111J.·w, ; 1 lw vt·1·ri;;o is SO i;evert:l thnt 
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great prostrn.tlon a.ml rapid rise in temperature ally it to typlrns fever, but 
the rise is more mpid and reaches a higher point within the first twcnts
four hours than it does in typhus fever. There is sometimes a. slight rose
colored eruption resembling roseola, but having none of the characteristics 
of typhus eruption. The patient goes on from day to day gradually getting 
worse; the fever becomes more and more intense; loss of strength and 
emaciation are progressive, and the muscular pa,ins arc more severe. In 
some cases the patient rejects everything taken into the stomach . 'l'he 
pulse reaches 160 per minute, the tongue is brown and dJ·y, extreme nausea 
and bilious vomiting arc present, and the severity of Uie symptoms mdi
catos Lhat death may speedily occur; when, on t.hc seventh or eighth day 
of the fever: a remission suddenly occurs, attended by a profuse perspiration, 
by a cri tical diarrhrea, or, rarely, by bleedings from mucous surfaces. 

With the occurrence of the profose sweating the tcmperatnie. falls; in a 
few lnurs it may fall the, six, or even scrcn degrees; the pulse becomes 
less frequent; the respirations, which have been hurried and difficult, be
come rcguhr; the pains in the bead and limbs pass away, the thirst disap
pears, the tongue becomes moist; the engorgement of tile liver and spleen 
rapidly diminishes, as is shown by the rapid diminution in the size of these 
organs as determined by percussion. The bowels are constipated. Within 

Temperature Record in n case or Helnpi1ing Fe\·er 

twelve hours from the commencement o[ th::i remission, the tempera
ture may fall to Jess than 100° P., perhaps hclow the normal stamlarU, ;111J 

the irnlse may fall to 80 or !JO be:tts per miuute. 
As soon as the remission occurs, the patient feels perfectly well, except 

n sense of weakness. lie gets out of bed, arnl if he is in a hospital, per· 
l1n1)s insists upon his disclrnrge; his a.ppetite begins to return, and he np· 
pears to be rapidly conva.lescing, but in many the pulse at this period 
is as slow as 40 to GO per min11le. and the first sound of the heart is very 
faint, the second being intcn!-;ified. 

His apparent c01nalcsceuce is of short duration; sometimes in three or 
four days, usually at tbe end of a week, certainly by the twelfth or four· 
tecnth day of the disease, all Lhc phenomena of the primary fever arc sud· 
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denly developed, or what is termed the relapse occurs.' Sometimes the 
relapse occurs in the morning, sometimes in the a.Cternoon, but more fre
quently it comes on at night. The relapse may be ushered in by a chill, or 
it may occur without a chill. The pulse may begin to increase in rapidity, 
nncl in twelve hours reach 140 per minute. With the rapid vulse, the 
temperature rapidly rises to 106° F. Usually the fever which attends 
the relapse is more intense than the primary fever, the liver and spleen 
becoming as enlarged as during the primary fever. rrhe relapse usually 
hists three or four days. In a few cases I hu.ve seen it last six or seven 
days, and in some it does not continue more than fort.y-eigbt hours. 
After it has continued a certain period, a second remission is developed; 
this, like the first remission, comes on suddenly, is accompauied by a pro
fuse perspiration, and in twenty-four hours from its commcucement the 
pulse and temperature have reached their normal standard. From this 
period, the patient usnallj goes on to complete recovery. 

As many as three or four relapses may occur, but orcUnariJy the conrn
lescence becomes complete after tbe second remission. Convalescence from 
relapsing fever is usually slow, the patient for a long time remains in a 
weak condition, suffering more or less from arth ri tic and muscular pains. 
The appetite returns slowly. An a.uremic murmur, which is often very dis
tinct during the active period of the fever, is heard for two or three weeks 
after the commencement of convalescence. CEdcmn of the feet, due to gen
eral anremia, is often quite marked during convalescence. The period of 
convalescence is usually as long as both the period of fever and remission; 
not infrequently six or eight weeks elapse before relapsing fever patients are 
able to resume their accustomed avocations. At the commenccmcut of con
valescence, the decrease in the size of the spleen is rapid, but :frequently it 
is a long time before the organ reaches its normal size. 

Complications.-Few complications have been noticed during the course 
of relapsing fever. In some epidemics imeumonia has occurred quite fre
quently ; at other times it bas been exceedingly rare. When it does occur, 
it is often double, and terminates in gangrene in a number of cases. 

Sudden collapse may occur ·as a complication of relrtpsing fever, either 
during the primary fever or during the relapse. The pulse suddenly be
comes small, irregular, or intermittent, sometimes imperceptible. The 
cardiac impulse is feeble, the heart sounds are lost, n.nd the patient rapidly 
passes into a condition of collapse aud dies. The col1apsc may come on 
suddenly iu cases previously mild; with fatty heart, death in relapsing fever 
is nearly always from this canse. 

Post-febrile oplttltalmfo is anotl10r very remarkable complication or 
scquel:i of this fever. It has been observed in most epidemics. n presents 
two distinct stages, the amaurotic and the inflammatory. During the first 
stage the patient complains of impaired vision, with motes and luminous 
circles floating before the eyes. rrhe iuflammiitory stage is characterized 
by intense circumorbital pains nnd lachrymation, without injected conjunc
tira- or marked constitutional disturbance. Recovery is tediou s, and, unless 
t~~efully treated, mn.y end in complete loss oi sight. Both eyes 

l}L i11\"cl'yrurcfur!l"'di·l·>L•l'IOc11dinont.l10ingle1111ru1yim1. 
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are rarely attacked; the right eye is most frequently rufected. Iritia 
choroiditis, and retinitis a.re not uncommon. 

Diarr!trea and dysentery arc common complications, and in some epi· 
dcmics they are the chief cause of death. They are most likely lo come on 
during the relapse. In our epidemics the most frequent complication is 
hemorrhage from the mucous surfaces, especially from the stomach and 
intestines. In two cases that ca.me under my observation hemorrhagic 
pachymcu ingitis was the cause of death. In very rare instances, abscess of_ 
the spleen, accompanied by pyremic symptoms, bas occurred during lhc 
relapse nncl convalescence. Pregnant females, no matter at what stage of 
pregnancy, nsna.lly abort during an attack of reh~psiug fever. 

Differential Diagnosis.-rrhe diagnosis is not difficult if one has tho en· 
tire histors o( the case; bnt at the commcnrorn ent of an epidemic, during 
the primary fever the dingnosis will be doubtful until an examinntion of 
the blood is made. rrhc diseases with which it is possible to eonfomlll 
relapsing fever arn typh"1ts, typhoid, yellow and dengue fever, 
snwll·po.-c (before the eruption) , and It dHiers from ~Iii but 
typhus in tbe StHldenness of its in\'asion, the short duration of the 
primary fever, in its termination in a crisis, and in tho almost uniform 
occurr(mco of a relapse between the third and firth days. r_rhcn the muscn· 
Jar and arthritic pains, which arc such constant attendants of relapsing 
fever, distinguish it from the other forms of fever. 

In typhus, the dusky face, contracted pupils, absence of all abdominal 
pni n, pccul iar smell , stuvor, apathy of mind, and the pathognomon ic crn p! ion 
on the fifth or seventh day will be sufficient to distinguish it from 1·clapsing. 

In typlwid, the slow in'\"'nsion, the ''step-ladder" rise in tcmpcrn.huc, 
the eruption, tho characteristic diarrhroa, and the continuance witliout re
mission or intermission, will enable a diagnosis to be reached. 

A severe form of relapsing feyer, attended by jaundice, resembles very 
closely, in its general appearance, yellow fei•er. Jn yellow fever the pulse 
is rarely over llO, the spleen is normal; bnt the high temperature and rapid 
pulse which attend the clevelopment of the former readily distinguish it 
from the fatter; besides, when the intermission comes on, there can no 
longer be any question as regards diagnosis, for yellow fever is a. disease 
in which only a remission occurs, not an intermission. 

Small.pox simulates relapsing fever only dnring the period of invasion. 
One need make no doubtful diagnosis after the third day, when the rud 
spots appear along the edges of the hair. 1 

In measles the eruption fol1owing the symptoms of a common cold and a 
bronchitis will suffice for a diagnosis. 

Prognosis.-rrhe prognosis in relapsing fever is alwa.ys good. During our 
epidemic about three per cent. of all the cases treated in hospitals tcrm1· 
nnfod fata1l_v. This is a lower rate of mortality than we have with measles. 
Usually deaths from relapsing fever occur, not from the disease, but from 
some compl icat ion. During the epidemic in this city, syncope during re
lapse was the most frequent ca.use of death . Relapsing fever patients may 

:~~:~fi1:,~~::~~~:~~at:1~=~~1~~~:~f~j~~';.~) ~:~n~;:~~~l~J~~\~~~ :i~~.:r~a;,'~~)n~ :1~:1~~~~: ~;ta~:~pi~o~:~f;; 
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die of hemorrhage from some of the mncons surfaces. A fatal lormination 
may occur from bronchitis, pneumonia, or other pulmonary complications. 
Diarrhcea nnd dysentery occurring during convalescence sometimes cause a 
fatal termination; purpura also. Sudden suppression of urine, dependent 
upon renal congestion, may give rise to acute urremia, and thus cause death. 
My own experience leads me to the belief that the greatest danger in this 
disease arises from sudden syncope. I remcmUer one very marked case, 
that of a young physician who seemed to be doing well in his second re
lapse, when suddenly be passed into a state of syncope and died. At the 
post-mortem examination uo condition of the internal organs was found 
which would account for his death. 

Treatment.-Dr. Rutty stated more than a century ago that all those 
cases of relapsing fever which were abandoned to wliey nnd the goocl provi
dence of Goel reco\'crcd. Tho experience of a century has furnished no ac
cepted plan of treatment. The lJrOfession arc sti11 unsettled as to the best 
cour::;e to be adopted in the management of this disease. When this fever 
appeared in our midst, we thought we could control it by large closes of 
quinine, but we soon found that quinine was of no service in its treatment. 
Then arsenic, aconjte and veratrum were employed in full doses as anti
pyretics, but after a time these were abandoned as useless. Cold baths were 
resorted to, as also was sponging of the surface in orPcr to reduce the tem
perature, but in their use we were disappointed. The temperature was re
duced while the cold was being applied, but rose again very soon a.fter the 
patients were removed from the baths, and there was no evidence that it 
diminished the severity or shortened the duration of the primary fever, or 
prevented the occurrence of the relapse. Opium in full doses was then 
tried, but with eoually unsatisfactory results, although its free use was 
found to give more comfort to the patients than did nny other plan. In 
some cases stimulants were administered quite freely, but without any ap
parent beneficial results. 

The conclusion arrived at was, that relapsing fever patients were as well 
without as with medication. I would insist that relapsing fever patients 
should be kept quiet in bed during the primary fever, and should not be 
allowed to leave their rooms until the period of relapse, shall have passed 
and that the greatest care should be exercised to guard against the occur
rence of syncopr. If there is any evidence of heart-failure, digitalis and 
stimulants should be administered n.ccording to indications. Beyond this l 
ha.rn nothing to suggest. My experiencr lends me to place relapsing-fever 
patients under the best hygienic mnnagcmcnt, with frrc venlilation and a 
milk dfot, and then carefully watch lest some complication should occur. 

SMALL-POX. 

(Vm·iola.) 

There arc t,hree recognized types of variola. viz.,-'' vnriola discreta," 
"varioht conflncns," aud "variola hcmorrhngica_-'-.'-"--~~~~ 

~;:;I;~~:i~i:~~{:~~'.1~::;~:;~?~f f :;:~~f:~~.1J:~~.~~~;j~~i:~~::;~!:~~~;~!·;:t:}~~;i:~f:f :S:\:1,~ 
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Morbid Anatomy.-Besides those anatomical lesions which occur upon 
the mucous membranes and skin, there is more or less intense congestion 
of the lungs, brain, li ver, spleen and kiclneys. 1 In the hemorrhagic form 
of small-pox small hemorrhages occur in nearly all the Yiscera, with ecchy 
moses in the serous membranes and blood-stained fluid in the serous cavi
ties. 1'he mucous membrane of the stomach and rectum is oftenest lhe 
seat of these extravnsations. 

The characteristic anatomical lesion of srnal1-pox is to be found upon the 
mucous membranes and upon the skin. This lesion is usually spoken or 
as the ernptfon. It docs not differ essentially in lbe different varielics; 
the modifications wl1 ich arc met with are due rather to its duration and 
the order of its development. These surface lesions pass through regular 
stages of development and decline. 

The fi1·st step in the formation of a smaB-pox pustule ls congestion of 
the skin in discrete spots; the vessels of the coriu m are di lated and tortu
ous, and the connective-tissue of the papillro, in the centre of the congested 
zone, shows more or less redema. The non-elevated red spot (looking at 
first liken. flea-bite) is a macule. Next, the skin is elevated at these (macu
lar) points and a papule forms, from chnuges in the ce11s of the rcte Mal
pighii. Soon the pa.pule becomes a t·esicle ~· in its centre th e rpiclermis 
becomes distended with serum and cells. As the effusion increases the 
cell s change ; the homy layer above is raised, nnd the sum mi t of the papule 
becomes the centre of the vesicle. The changed cell elements arn pressed, 
separated, nncl massed into groups from pressure of the eftnsion, and a. 
str ingy mesh-work is formed in the vesicle. Meanwhile proliferation or 
Urn adjoining cells forms a peripheral wall fort.he vesicle, the contents of 
which soon become turbid . 

Unibilication of the vesicles now occnrs. Traboculre slowly sprencl from 
roof to floor of the vesicle, and hold Uown its centre, while marginal cell 
proliferation and the accumulation of serum bulge out its periphery.' 
Arter the vesicles arc lully formed, pus-cells appear in them, and as a re
sult the vesicles change in color, an<l become pustules. At the same time 
an inflammatory process, more or less extensive, is going on in the walls of 
the pustule, and in the surroundi ng cellular tissue, which tcrrn inn.tcs in a 
destruction of tissue at the point where the papillary congestion first oc~ 
curred . If only the superficial layer of the ski n is in volved, the infiltra~ 

tiou of pus-cells into the vesicle and the formation of the pustule may take 
place without extension of the inflammation into the cellular tissne beneath, 
and necrosis or death of the part wi ll not follow ; but if the inflammation 
extends in to the deeper t issues, a slough will be produced which necessarily 

\'C~:c~sn~~rfi~;11~·1~~1~1~:i1~~ ~~~~~~ ~~l~~:o~~i!~:~7iC:~~ :;:~~1~~1~;;\~.~~-~~~; m\~~~~~c~'.~1~~ ~h:r~~~ ~~~ 
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will be followed by n. cicatrix and pitting. After the pustu]c is formed 
the inflammatory products begin to dry down, and a c; ·ust is formed which 
conlri.Lcts in the centrnl portion, and the S<trne umbilicated appearance is 
presented that is seen in the urnb1licated vesicle. The incrustation begins 
at tbe centre. The crusts arc made up of dried pus-cells and detritus. 
After a time these crusts are separated by Lhe ordinary changes which 
occur in U10 subsidence of an inflammatory process, and recovery is com
plete, except that there is left behind a cicatrix which undergoes the same 
changes as docs a cicatrix formed under uny other circumstances. 'l1 hcsc 
pusLulcs ma.y be formed upon any mucous membrane. 'J1bcy occur often
est in tbc nose, mouth, trachea, bronchial tubes and larynx. 

There is nothing specific or essentially dilfercnt in the development of 
the pustules in ltemorrltagic s111all-po.c, except that they contain blood in'
stead of serum or pus. ln the hemorrhagic Tariety, larger or smaller 
hemorrhages take place into the cellular tissues and into the cutis; in 
the milder forms they take place only in the layer beneath the papillai; 
while in the severer forms they take place beneath all the cutaneous 
layers; even the subcutaneous fat may be infiltrntccl with blood. No 
changes in the walJs of the vessels have as yet been discovered which will 
account for these hemorrhages. 'rhese cxtravasations more frequently oc
cur in those cases in which death takes place before the period of pustula
tion is reached. In hemorrhagic variola blood cxtravasations occur into 
the substance of all the organs, the marrow of the bones, and on mucous 
and serons surfaces, and infarctions in the lungs are the rule. Hyper
mmia and redcma of the brain sometimes occur. 

Etiology.-Thc disease is propagated only by contagion; it is a disease 
which can only be produced by its own specific poison, and is cornnmnica
blc only to persons who are not protected from its influence. There has been 
considerable question as to where the virus of small-pox ls located. Some 
claim that it is exclnsiTcly in the pustule, and that it is not }Jossible for a 
person suffering from small-pox to give the disease to an unprotected in
diriclual unless some of the virus from the pustule is brought in con
tact with a cutaneous or mucous surface. This is a mistake. That small-pox 
can be conveyed by means of virus taken from a pustule there can be no 
question,-" contagion by inoculation,,,-but the cutaneous surface oi an 
unprotected person may be rubbed with pus taken from fL small-pox pus
tule, and unless there is an abrasion of the surface the person will not Le· 
come inoculated with t.be disease; but if the virus is brought in contucl 
with a mucous surface of an unprotected person he will almosl certainly 
contract the disease. It is equally ce1fain that the disease can be com
municated from one person to another by means of the breatl1 and exhala
tions from the skin. 

There is no evidence that the disease can be conveyed by the discharges 
from the bowels. Perhaps if a pustule should be developed somewhere 
along the line of the intestine the clisclrnrges might become so contamin:i· 
ted as to have the power of communicating tile disease. Small-pox can 
also Le conveyed from one individual to another throngh the atmosphere. 
ln the open air the distance of conlagion is a.bout two and one-hall feet. 
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In a small room the atmosphere may be so contaminated that an unpro. 
tectcd person will contract the disease upon a single entrance into Lho 
room. The disease can be conveyed in clothing, and Urn poison will re
main for a long time in clothing unless it has been exposed for a. consider
able time to the air. In other words, tllcrc is no doubt but that it is a 
portable disease. In order that the disease may be transferred by means 
of the clothing or merchandise, it is necessary that the clothing or mer
chandise contain t11c pus or crusts from the small-pox pustules; how long 
a t ime may elapse before the virus loses jts vitality is not known. There 
arc well-authenticated cases in which it has retained its virulence for 
more than a yenr. 

No period of life is exempt from the contagion of small-pox; even intra
uterine life is in danger from infection. Rarely docs an individual ha.vc a 
second attack. I remember one exception, that occurred in the person of 
a young Swedish woman, who, under my observation, passed through three 
well-developed attacks of the disease ; the last attack was the most severe. 
Concerning the exact nature of the small-pox virus nothing definite is 
known . 1 Some claim that the earliest period at which one suffering from 
this disease c:m infect the unprotected, is the period of suppuration; others, 
that the infecting pcriocl is during the stage of desiccation. There are well
authenticated cases, however, which prove that infection may take place 
during any stage of the disease, even during the period of incubation. 
There is little doubt but that the suppurative stage is the most inlcctious 
period. 

There are many views as to the manner in which the small-pox poison 
gains entrance into the system; the most probable of these views is, lhat 
it is principally absorbed by the mucous membrane of the respiratory tract 
during respimtion, and it is also probable that exceedingly fine particles 
detach from the pustules and crusts, which arc suspended in great numhers 
in the air surrounding small-pox patients, and that these convey the con· 
tagion. 

The length of time which elapses a.fter exposure to, and reception of, 
the variola contagion before the disease is developed varies from five to 
thirty days, giving the extremes. rrhis is called the period of incubation, 
during which the recipient of the poison usually presents no abnormal 
symptoms. If the poison is introduced into lhc system through inocnla· 
tion, only forty-eight hours elapse before the characteristic phenomena of 
the variola are manifested. It is not known what change takes place in 
the body of the infected person during this period of incubation. Usually, 
twelve to fourteen days after exposure, one who has contracted sm:ill -pox 
begins to feel chilly; this feel ing oE chilliness increases until he has a dis· 
~inct chill. This has been termed the ini tial stage, or the stage of initiatory 
fever. Measles and small-pox poisons may be latent at the same time in 
the same individual; also scarlet fever and small-pox. 

1 Cohnhcimt1nd Wcigcr~statethat the micrococci in theves1cle.l!are 1hecontagions,apecilicelemeota. 



Symptoms.-Thc transition from the stage of iirnubation Lo that of the 
initiatory fever is som~times abrupt and sometimes gradual ; usually it 
occupies two days,_ and 1s followed by the eruption. In this stage there is 
greater variation m the intensity than in tbc duration of the symptoms. 
'I

1
he intensity of the symptoms bears no relation to the severity of the 

attack. Not in.frequently, the most violent symptoms in the initial stage 
arc followed by a mild attack of variola; while mild symptoms iu the 
initial stage may be followell by the gravest form of small-pox. 'I'he head
acbe, which usually precedes the fever, grows more intense, only subsidrng 
as the eruption appear.s. With the chill, which may be more or less severe, 
there is pain in the head and back, especially in the middle of the back 
and loins, 1 with this pain there will be rapid rise in temperature. ~L1he 
chill is more sernre than in any other exauthem. During the first day the 
temperature may rise to 
104° F., during the sec- r=na-y.r:/.-,-2"'. -;:-3.r4". s". 76.r::'7.T80T. -=-9r-1a:r11.".1::i2. ""1.3r1~"'·.1.c-r51'"'n.ro11TC11.£ 

oncl diLy to 
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by tbc third day it may • 
reach 106° F. or 107° F. ; IN 
in some case8 it has been HJ,!J
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said to have reached iol 
100° F. Sweating be- to/ 
gins with the first rise in 
temperature, and con- tod 
tinucs till the period of 99° 
eruption. With this rise 
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~: te:pe~:~~~=1~~~~: w~~ Jl 
pulse; it may reach 100 
or 120 beats per minute. 
Jn the strong ancl robust Temperature Record in a cnse ot Discrete Small-pox. 

person, the pulse will be full nnd not easily compressed. In females, and 
in the weak and feeble, the pulse has less vo]ume and usually is more fre
quent; it may reach 140 beats per minute. In children, 160. 

At the onset, there is usually more or less nausea and vomiting, and 
sor<'ness of tlrn throat. This soreness of the throa.t may have preceded the 
chill by twenty-fonr hours, but now in many cases it will be quite severe~ 
and the patient will complain of more or less dysphagia, and pa:in in the 
pharynx. 'l11ic extent of the throat symptoms will depend upon the se\'er
ity of the attack. In the severer forms of the disease, by the third or even 
before the end of the second diiy, there may be delirium. In all cases, 
thefaee will be flu shed, tlle conjunctivre congested, and there will be thro b
bing of the carotids. With these symptoms, there will be great restlessness, 
and an anxious expression or countenance, with somnolence. The respira
tions will be short, frequent, and labored, many complaining of clyspncea 
in wl10m there are no lung complications. Many suffer from extreme 

~complete11urupl~hagoccurred,dieappc11ring,howcvcrw1ththcappe11raoceofthecrttptioa. 
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'fCrtigo, and in children convulsions arc nol infrequ<'nl. By lhC' l'\·cuin~ of 
the second, or morning of the third day, swelling and diffuse redness of the 
tonsils and soft pala.tc arc present; not infrequently th e swelling and red
ness of the mucous mcrnlm.ines extend into lhc Jaryn'<, causing hoarscnt' 
and huskiness of the voice and a stridulous cough. 

During the fc,·cr of inrn~ion patients arc langu id and Wt'a.k in propor
tion to the seYeri ty of the feyer.• Frequently wit bin twenty-four hour<i 
after the ushering-in ch ill, the strongest and most Yigorous will be unahlc 
to ~ct out o[ bed. Par:.1lysis of the bladder ma.y occu r in this stage. The 
tongue is coated . 'l 1 hcrc is cpigastric pain a.ncl teuderne~s. If rnmiling 
occurs it is present at the very beginning, and continues wilh great ob
sti nacy throughout its enti re course. In U1 c ltcmon·hagic variety the 
matt ers vomited may con lain blood. 'l'herc is constipation, but cliarrhcca 
is 11 01 infrequent in children. 

Stage q{ Brnption.-lly the lbird day or the disease, al kasl aflcr tho 
in1lial fever has continued three full days, an c rnplion wi ll make ils ap
peanmce upon the fare, especially along the edges of the hair.~ 

The eruption, as it develops in a. moderately severe case or discrete 
variola., fir:-;t appears in the form of slightly elevated 111acuhe. 'l1hcsc are 
or a p·de red color, vary ing in size from a. millet-seed to a. pin's head, or 
ernn lnrgcr. 'l'hese litlle red spots look Ycry mneh like flea-biles. In most 
cases the forehead, nose, and upper lip are first CO\'Cred : they gradually in
crease in size, t he increase being attended by:t scnsa.tion of itching and hurn
ing of the surface. Usually, about twelve hours n.Cter their appear:lllCC 
upon t he face, simi lar small reel points appear upon the neck and wrisb:, 
then on the chest, arms, and legs. In children they may first a.ppcnr on the 
Joins, nates, genitals, or a.bout an excoriated or a. blistered surface. They 
a.re a.hrnys less a.l)llnd:rnt on the body and extrnmities tlmn 0 11 the face. 

On the second d:iy of the erupt ion, these spots assume :i darker red color, 
beconwclcvatecl, and haYe a distinctly pa.pula.r feel, like shot under the skin. 
In <L majority oC instances, as they cnla.rgc a. depression is formed, which 
gives them an umbi lica.tcd appearance. The a.ppeamncc o[ the eruption 
is attended by a subsidence of tbe febri le symptom R, the patient no longer 
complains of pa.ins in the head and back, the temperature fall s two or three 
dcgre~, and the pulse diminishes fif teen or twenty beats in frequency, some
time ; to normal. Vesicles are also seen in t he mouth, pharyn.x, upper part 
or the larynx, etc., etc. 

Stage of Suppumlion.-About the sixth chy of the eruption the contents 
U( tJ.1C YCi'licle, from. the admixture of pus-corpuscles, g radually l>CCOIUC 

tt.1rb1c1, and by the eighth day t he pustules become fully formed, aucl the 
d1sc:1sc enters on t he stage of suppuration. The integument in the im~ 



785 

mcliialc viciaiLy o[ tho pu8Lulc now bcco111ei:; red, o.•dcmaiou~, and tumeficd, 
each pnstule being surroundc<l by a broad red lm::;c, the" halo,., and where 
they are thickly set they become confluent. The face swells to a sb:ipelcss 
ma:;s, and the patirnt becomes frightfully clciormcd. The eyes a.re closed, 
and the hands and feet look like round balls. 'l11ic itching now becomes 
almo~t unbearnblc and causes tbe patient to scratch himself, thus causing 
ultimate disfigurement. During this period a characteristic sickish odor 
is emitted. The eruption pa.::;aes through its stages two or three day~ later 
on Lhc l'xtrcmilics than it docs on the face; consequently, suppuration may 
be complete on the face while it is incipient on the extremities, Hnd the 
crupti@ nuty be perfectly discrete on the trunk while it is coniluent on the 
face. .\bout the eighth or ninth day of the eruption tho pm:tule is fully 
formed; t he stage of suppuration is complete. 'L1l1C11 commence the retro· 
grade changes. rrhe pustule either ruptures, dischi.lrges ils contents, dries 
up and forms a yellowish crnst, or it shrivels and dries up without ruptur· 
ing; this is the period of desiccation. 

/Stage of Dc .... iccalion.-Desiccation commences in those parts in which the 
eruption fi1·st appeared, and commonly on the tweHth day of the disease. 
As the drying down of the pustules takes place, the redness, tenderness and 
n·llema of the skin lessen, and the countenance begins to assume a more 
natural appearance. At first the crusl adheres quite firmly to the su rface, 
but about the fourteenth clay of the eruption it become!! separated and 
falls, leaving a stain of reddish-brown color, with elerntecl edges aud do· 
prcs~cd centre, which remains visible for firn or six weeks. These spots 
gmdually become lighter in color, until finaJly, i( there has been destruc
tion of the cntis, and if excoriation, ulceration and renewal of the scab 
ha\Te occurred, a pit will be formed of greater or less depth, of a white 
color, giving to the face n. "pock-marked" appearance, which will remain 
during the life of the individual. 

On the eighth day of the eruption the SC'condary fever comes on. It 
often commences with a distinct chil l. The fcHr is highest in tho even
ing; it is of a cfo;tinctly rcmittcnt type, the pulse becomes frequent, the 
t<'mpC'raturc rapidly rises. perhaps rcnchcs a higher elcrntion than it did 
during the initial fever, sometimes rising as high as 108° or 109° F. ; it 
reaches ito maximum wbcn suppuration is at its height. As dcsiccatio11 
commences, the tc:mperalnrc begins to fall, and by the time the crusts are 
fully formed the temperaturo reaches very nearly a normal standa rd. U 
the tcmpemturc ri sea again, its rise is due to some compl ications such as 
eryi'lipclas or some phlegmonous process. With the fall or the crusb:i, the 
patient's appetite returns, :md he is able to sleep; convalescence is now 
fully <'stablished . 1 The diYiding lines between the different Yarictics of 
small -pox are not sharply defined; one variety gr'.ldua1ly passc~ into 
another. It i8 unnecessary to consid er a l1 tho forms rnto which this dis
ease has been divided by some writers ; frequcnlly the basis of the division 
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is merely arbitrary. Our :tllcnlion will therefore be confined lo the more 
common and well-recognized varieties. 

C<Jnfluent Small-pax, or lrariola Oo11flue11s.-'I1his is a much more severe 
form of the disease than variola cliscreta. It develops far more rapidly and 
is much more fatal in its results. 'rhe fever of invasion is usually much 
more severe, and of shorter duration, frequently not lasting more than forty. 
eight hours. 1 The eruption spreads rapidly over the entire body, ortcn 
appearing simultaneously on the face and the other portions or lhe b(){ly, 
Tho red <lots which mark the first appearance of the eruption arc very 
numerous, especially on tho face and hands; on tho fir.st day or their ap.. 
pearancc they are almost confluent. The conjunctivre are early in\'olrcd 
and suppura.tive keratitis is not uncommon in this variety ;-the whole eye 
may be converted into an abscess. On tho scconcl day the skin is intensely 
red a.n<l swollen, ancl so thickly studded with large fiat vesicles that they 
rapidly unite, suppuration speedily follows, and ilaltcned, yellowish-colored 
confluent patches are formed upon a dark, reddened, swollen skin. Gradu· 
ally these patches run together over a still larger surface, and the epidermis 
is elm·ated in the form of large, fiat bullre, which are filled with a sero. 
purulent fluid and are tense and elastic. In this way the entire skin or the 
face is covered by an immense bulla, and the patient is as unrecognizablo 
as Lhough he wore n. mask. While the eruption may be completely con· 
fluent on the face and h:tnds, on other parts of the body it remains discrete, 
and never becomes confluent except over limited spaces. 

Tlteptriod of desiccation is slowly reached. Large concentric crusts are 
formccl over the confluent patches; these adhere firmly to the skin, while 
beneath them suppuration of the papillary layer continues. The true skin 
is more or less extensively destroyed, and when the crusts have Ia\lcn, 
there is left extensive loss of substance in the cutis, giving rise to pits and 
ugly sc;1rs, which have a tcncloncy to contmct, often producing permanent 
and unsighLly disfigurements. Tn this variety of small-pox, the ernplion 
is often confluent upon the mucous membrane o( the mouth ancl throat i 
it may involve the mucous membrane of the posterior narcs and extend 
into the larynx. In some cases the attending pharyngitis is so severe as to 
render deglutition impossible. The pharyngeal inflammation is submu· 
cons, and is frequently accompanied by more or less enlargement or the pa
rotid and sublingual glands. When this condition exists there is d:m~cr 
of the sudden dcYcloprnent of rodcma glottidis, for tlie occurrence of which 
one should be on the watch. 2 

In confluent small-pox hemorrhage may occur in the pustules; this is 
not variola hcmorrhagica, but a hemorrhagic pustular confluent small-pox. 
In confl_uent variola the skin may exhibit erysipelas, phlegmon, gangrene 
or multiple abscesses. In confluent smnll -pox the severity of the consti· 
tulional symptoms corresponds to the severity of the local manifestations. 

100~ ~:~~~~~;:,~:~a~i:~.i~ii~nq~:~~~ e~~~~~:b~:v~~a~f ~::e~ 1100 F. for a Khort time, whlcb !IDU to 

2 DuringtheyeartbatlhadchnrgeofthcSmull-poxllo@pital,thercwerethreecasuintheho•Pltalol 
~:li1:s;:o~~~~c: p~~e0~:~n~~·::~:~;~g~~~~:. before I reached tbe 1>atieut ; life was med ill toe othel 
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Tho temperature during tho initial fever often reaches 106° ];'.or 107° F., 
and in yery severe types of t11e disease it may rise i1s higl1 as 110° F. Tho 

/()/ 
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gf 
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Temperature lkcord in a c11sc of Co11flucnt Small-JlOX. 

pulse is correspondingly frequent and feeble. After the appearance of 
the eruption tho temperature falls slow1y to 103° F. or 104° F., where it 
remains until the stage of suppuration is reached; then it again rises, in 
some cases even higher than during the period of inrnsion. Violent delirium 
is very frequently present during the fever of invasion, as well as during the 
period of secondt1ry fever, and not infrequently patients pass quite sud
denly i:Jto a state of coma. Uncontrollable vomiting and obstinate cliar
rhcea are not infrequent, coming on during the fever of invasion and con
tinuing throughout the course of the disease. 

In all severe cases typhoid symptoms manifest thcmsclYes soon after 
the appearance of the eruption, and patients often lie for days in a semi
conscious state, with dry, brown tongue, suhsultus, a low muttering deli
rium, and all the attendant phenomena of intense nervous depression. In 
such cases albumen appears temporarily iu Lhe urine. Complications oc
cur much more frequently in conllucnt than in discrete snmll-pox. Innttm
mations of the serous membranes, especially pleurisy and pcricarditis, are 
the most common. Croupous and catarrhal pneumonia and acute laryn
gitis frequently complicate the severe bronchial inflammation from which 
so few patients with confluent small-pox escape. Permanent alopecia often 
follows confluent smitl l-pox. 

Variola liemorrlwgica i is a form of small-pox which can hardly be 
regarded as a distinct variety, but rather as a modification of other vari
eties, called the black or malignant small-pox. It differs from the varie
ties already described, not in the manner of its development as far as the 
initial feyer is couccrncd, but in tho appearance of the eruption. '11his hem
orrhagic tendency is often manifested as early as the first appearance of the 
eruption, by the dark color wh ich the eruption assnmes. Sometimes the 

1Zulzerfoandtbatineighty-flveloui11elyperce11l.ofhiscnscs ofhemorrhagica,tbt:periodof incuba· 
nonwuoulysU toeightdays,i.e.,halfaslo11gasi1111Uoplei;mall-pox. 
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papulcs become hemorrhagic from the very moment of their clcvc1oprnrnl; 
at other times they first become vesicles, and then become hemorrhagic. 
Again, aL otber times, the hemorrhage first shows ilsclf after the vesicles IK'· 
come pusLulcs. In some cases lhc eruption O\'Cr the whole body become:! 
hemorrhagic; in other cases, it is hemorrhagic in spots. In the majority or 
cases, the eruption becomes hemorrhagic as soon as the papulcs have air 
taiue<l the size of a lculil, and the hemorrhagic change comes on slowly, 
gcncmlly commencing on the lower extremities. Pctcchire ancl ccchJm0 . .;(•3 

often a.ppcar between the points of emption. 
In connection with the hemorrhagic eruptions, hemorrhages from the 

Yarious mucous membranes of the body will si mu!Lancously occur-from 
the mucous mcmUranc or tho nose, pcrh:ips from the bronchial mtH·ous 
membrane, and sometimes large ecchyrnotic spots may he seen upon tho 
mucous SLlrfaces o[ the mouth and throat. ll remaluria, conjunclival 
hemorrhages, melrena, hrematemesis, hremoptyi:;ii;, bleedings from the gums, 
and particularly epislaxis ure met with. It is rare for this form or 
small-pox to reach the stage of suppuration, for before this stage is rcachCfl 
patients die. Duriug the initial stage of this variety of small-JJOX, tho 
constitutional symptoms do not differ from those which attend the do
vclopmcnt of the other forms of this disease. IL is impossible, from thl'ir 
characLer and inLensity, to }1l'edicl, with any degree of certainty, the subse
quent development of hemonliagic variola. It has been said that the pains 
in the back and limbi; arc more severe; but ll:cse arc not characteristic. 
Frequently the fever of invasion is exceedingly violent, while during the 
erupt ive JlCrioU, and during the entire subsequent course of the disease, the 
temperature is comparati,Tely low. In cases in which extensive hemorrhages 
have occurred, the temperature often falls below the normal, while the 
pulse ranges from 14.0 to IGO, and is exceedingly feeble in character. Only 
when eomp:trative!y few of the vesicles become hcmonhagic does the case 
terminate in recovery. 

Differential Diagnosis.-The first question that arises is : bow early can 
small-pox be recognized ? One who has seen very many cases of the disease 
1rnLy be able to reach a diagnosis on the lhird clay, that is, the fin;t <lay of 
the eruption, although at that time there is nothing characteristic about 
the emption or the ushering-in symptoms. It is, however, better and safl'r 
t? wait until the .second or third dtiy of the eruption before making a po~i 
i1vc diagnosis, for there is little to be !ca.red from infection until the ycsi
cles arc fully formed. 

Tho eruption of measles, in its early stages, is liable to be taken !or 
small-pox. If one deCcrs making the diagnosis until the vesicles arc fully 
developed, no such mistake will be made. In measles there is coryza, 3 

cough, sneezing, redness and Ruffusion of the eyes. These symptoms are 
not present in small-pox. The range of temperature is two to three 
degrees higher in small-pox than in measles. Jn these respeeti:; the two 
disc~se~ differ sufficicutly to enable a diffe rential diagnosis to he mndc. 
Aga111, if one waits unlil the vesicles become umbilica.tccl, it wiJJ be impos· 
sible that a uiistake in diagnosis should be made. 
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During the period of initial fever it is possible to mistake small-pox for 
typhus fei•er. In both diseases there may be delirium, pa.in in the head, 
,·ertigo, high t.emperalnre, and cYidencc of great disturbance of the nervous 
system. rrhere is no system which will enable a positirn diagnosis to be 
made during the very early period o[ the disease. Of course, if typhus fe
ver is prevailing, or if small-pox is prevailing, and the patient bas been ex
posed to either one of these contagions, one will be able to make n. diag
uoRis without difficulty. Usually there is greater loss or muscular power 
in l)lJhus feve1· than in small-pox, but this symptom is not always well 
marked. By the third clay, the appearance of the eruption upon the face, 
where it is first seen, settles the question of diagnosis. rrhc eruption or tj'· 
phus fe,•cr is first seen upon the abdomen, and may extend over the whole 
body without appearing on the face. It rarely appears before the fifLh day 
of the fever. 'rhercfore, the differential diagnosis between small-pox nnd 
typhus fever ca.u be readily made ns soon as an eruption appears. 'rhe 
temperature falls as soon as the eruption occurs in small-pox, aucl does 110/ 

in tJphus. 
Menin!Jitis is another disease which small-pox, in its initinl stage, resem

bles. '!'here is always considemblc cerebral disturbance nnd a full, hard, 
bounding pulse in the initial stnge o[ small -pox. Photophobia, intense 
pain in the head, nausea and vomiting may be present in both diseases. 
Unless it may be the expression oC the face, there is often no distinguish
ing mark between the two diseases in their early stages. In meningilis, 
there is usually n. pale, anxious expression of countenance, whereas early in 
small-pox the face is flushed, and day by day the flush deepens until the 
eruption appears. The fercr in meningitis jg lower lhan in small-pox by 2° to 
3' F., the pulse is smaller, less compressible, aud uot as rapid as in variola; 
and the vomiting is projectile in meningitis, while it is retching in char
aclcr in variola. On the appearance of the eruption, the differential diag
nosis between these two diseases i~ rendilv made. 

PrognosiB.-Thc prognosis in any cas~ of small-pox depends upon the 
amount of the eruption ; the more abundant the eruption, the greater the 
dangcr to life. The prognosis also depends upon the type oi the disease. Un
lc!'s some complication arises, most cases of discrete small-pox recover; wl1i1e 
of confluent small-pox nearly one-half the cases prove fatal. 1 The best record 
obtained in !he small-pox hoi;:pitnJ on Blackwell's Island was one death in 
every fhe rnses. Only a very few cnses of the hemorrhagic variety recov
ered, and when recovery did take place it was only reached after the patient 

I Jn twenty yenrs the "London Smnll-J>OX llos11itnl" gives the following d~~:rte s;~~~I~~;. 

~~,~~:;~~ ~\~~~i:de :~~~~~l'.·.pox... . .....••........•.• :: ::~; 7 7·10per eent 
B. " ~ " ttar'!. .• . ..•.•.•. 1,~IG I 7·10 " " 
c. " !1 " " •.• .. • r.18 t !J..10 " " 
D. " 4ormore l'CSrB. Mt 1·2 " " 

In ti~ .~~~:1 :1~:1·~~:n11~:;·~~i~np~:;, hl~i~·"n~:~~~l~~::!1:1 ~· ~~·~~~l: ~;· di~;~te, ~~111~ .}~;io;;; ~·per cent 
W' l!tml.conOue11L vnrioln; nnd 50 per crnt. or co11f~llent varioln. 
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pass into a condition in which convulsions will be de¥cloped, and coma 
and den.th ensue. 

Treatment.-In vaccination, properly performed, we undoubtedly possess 
a means by which we may preveut one from contracting the disease when 
ei-posed to its infection . But the question arises, have we any power to 
arrest the development or mitigate the severity of the disease after the 
initial fever is established? No reliable nffirmntirn unswer has heen girnn 
to this qncstion. It has beeu proposed to accomplish this by blood-letting, 
emetics, cliaphoretics, purgatives, cold baths. and more recently by the 
subcutaneous injection of the vaccine Yirus. All of these means lrn.vc been 
tested, and htwc failed to accomplish the desired rC'sult. The assertion 
that large doses of quinine, given during the stage of invasion, will shorten 
tbe cluralion and modify the course of the disease, is verified only by the 
expC'l"iencc of its author (Sticmer). Quite recently it has been claimed 
that carbolic ancl salicylic acids destroy the septic poison of the rnriola, and 
thus shorten and modify the course. My own experience as regards their 
use has not been sufficient to decide the question, and I am unable to find 
:my st.'l.tistics which sustain such an assert!on. 1 

During the fever of invasion all that can be clone is to treat special symp
toms. Place the patient in bed in a large well-ventilated apartment; if 
possible, kee11 the temperature of the room below G0° F. I remember thnt, 
in the Small.pox Hospital, those patients <lid best who were placed in bar
racks, which were so open, that frequently, during the winter monlhs, 
when I made my morning visit, I would find little snow-dri[ts on the floor 
between the beds. When the body temperature ranges as high as 107° F. 
or 108° F., it is recommended to employ cold to the surface, and to give 
antipyretic doses of quinine to reduce the temperature. U the headache 
is severe and the face Rushed, iced compresses and ice-bags io the head will 
usually afford relief. If lhe vomiting is severe and constant, iced carbonic 
aci~l water may be given, and if the vomiting is attended by great restless
ness, hYlJodermic injections of morphine a.re indicated. Administer such 
food as can be readily assimilated. I have found nothing better than iced 
milk and seltzer water. If the bowels are constipated, it is well to reliere 
them by enema.ta of cold water. In those cases in which the eruption is 
t.ardy in making its appearance, ancl the temperature is higher, sometimes, 
if the patient is kept in a warm hath for fifteen or twenty minutes, the de
velopment of the emption is hastened. 

\Vl1en the eruption has appeared, the measures to be employed will rn.ry 
wiih the character of the eruption. The milder forms of disc rete Yariola 
require no interference. In tlie severer forms the attendant symptoms 
will decide the means to be employed. Sooner or later, sometimes very 
early in the severer forms of the disen.ee, the patient will be found sinking 
from the depressing effects either of the small-pox poison or of the snp
pnmtive process which is taking place upon the surface of tlie body. 
Under such circumstance:; stimulants arc indicated. There is no qnc:-.tion 

1 Znl1.rr(one or the authors in Zlem11~en) 11l!lti'8 llH1t xylol givc,n h1lernr1lly co!.l!CUlll.tes the contents ol 
lbe pu~rnles 1111d cutg short their de1~/Q/m1~11t. 
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but thnt the free use of Eilimu lnnts for a few days, just nt the period of 
suppnrntion, in very many cases does much to ~ave life. At this time the 
patient hns it dry longu<', a frC'<plC'nt, feeble pulsC', blue lips and finger cndti, 
giving evidence that he is rapidly passing in lo a state resembling that met 
with in the later stages of typhoid fever. Active delirium is !requl'ntly 
present; the patient insists upon getting out or hed. Under these circum
stances, life will often be S<WNl by the jndiciouS USC or sl1mulants. If the 
delirium is exc<'ssi,,e, liypod<'rmics of morphine nrny he combined with 
the administration of stimnl:rnts. 

During t he stage of desiccation, w.irm baths employed every day or e,·ery 
other day give great comfort, and assist in the rC'mon1l o( the crust. After 
the Laths the surface sho11lll h<• freely oiled . Complications wi11 be trealcd 
according to the general rules wl1iel1 govern Lhei1· !reatment. H aOseC'R~f'BOI'· 
cnr in fhcsnbcutancous lissue, Lhcyshou]J he freely opened at once. Wean' 
powerless when we come to deal with ll10 hcmon hagic form or small-p"x. 
Although tonics and stimulants have been highly recommended, they <I'> 
little good. Tmns[nsion has been proposed nnd practised with no definite 
results. If the mouth and pharynx are very much i1n'olrnd, and there i~ 

difficulty in deglutition, ice-cold carbonated water with a weak solution o[ 
the murialecl tinclnrc ol iron used as a gargle will often give great r<'li(•r. 
Sometimes the stronger ::tntiseplic gargles, such as carbolic acid and lhc 
permanganate of potash, will be of service. 

There is still one point in lhc treatment of small-pox which is clesenTing 
of attention, and that is, what means may be employed to prevent the 
pitting, especially upon the !ace, which is so frequent a result. Tho <'rnp
tion first makes its appearance upon the face; there it is usually mo:<t 
abundant, and is most liable to be followed by pitlmg, and there it JKl ~ . .;(':l 

more quickly through all its stages than upon any other pn.rt of the botl.l. 
In order to prevent pitting it has been proposed by some lo exclndc 
light and air from the surface covered by the eruption. For this purpoS<' 
a great many substnnces have been employed, such as collodion, gulbi
percha, certain forms of plnster, liqu id paper, etc., etc. An these sub. 
stances are lo be so applied :1S to :Corm a mask for the face, which complel<'l) 
excludes light and air from the surface.' The pit.ting is clue to the forma
tion of a slough, and the slou~h is seated in lhc arrol:.1r tissue; if hJ an.\ 
means you can so interfere with the inflammatory proec5S as to prevent the 
formation of a slough, you will prm~ent the pitting. It was claimed b) 
those wllO aclntnced the theory that excluding Jight and air prevcnkd the 
pitting, and that. it did this by preventing the occurrence of sloughing. 7

_ 

1 Goltl lcnr, mild mer<:'urial oinftn('11lfl, bism11th, chalk and swl'et.-c>il, Jin.l:!{'('(l meal ponltkt·~. collo 
dion,earbolicacidandwhitelendpaintluwenllbee11exten11ivelyu8('d. 

'Whenlhadchargeor i'<l man)"11m111J.pox p;1tient~, ltook 11ai11s to te11tall th0Fe11ppliration•1tl1k't 

at lhat time had been and arc 11till rccomml'nded for the purpo..e, t111d I Pati~fied my,...Jf that Abrnll 

thesaml' l't'!'nlt~ were obLllinrd in till' n~e of c'·cry rcmed)", nncl in noen~e waspittinp: prc,·entcd. et·1111in 
JIAtient-11 were much more !lCarrNI than othl'r«. but tlmt wn!l tl1l' 11:\lur.11 re~ult or the di"t'al'e. Clomr 111111' 

'l)ropofled to co&J,:nlate til<'11<-r11m in l'nd1 \'C~icle by uitrntcof ~ilwr. nncl to Jlflinte&c.h papulf' \\Ith iodint, 

and l!O u.n-c~t the iuDammatory 1>roce~il nud 11revent pitting. Dut tbe use or tbe~e mea1u1 bu beeo 



INOCULATION AND VACCINATION. 

INOOTTT,ATION AND VACCTNA'l'!ON. 

There are two recognized methods of protection against the infection of 
small-pox: iuocubtiou and v:icciuation . Inoculation was first introduced 
into England by Lady Montague, who first practised it upon her own child. 1 

Subsequently it was quite generally practised throughout Great Britain. 
Pus from a small-pox pustule was introduced beneath the epidermis of one 
who had been prepiued by diet and gcnornl hygif'nic measures for tho s:ire 
Jcvelopment of the dieease. Jt was claimed that the disea~c resulting from 
inoculation was a modified small-pox, differing from the original disease in 
that it ran its course more rapidly, was attended by few pustnlcs, perhaps 
no more than twent.v or thirty, and was said to rarely terminalcintally, the 
ratio of mortnlity being about one in one hundred. rrhose who were inocu
latecl were as fully protected from small-pox as those who had the disease 
in the ordin:1ry manner. 'J~he disease· den•lopccl by inocuhition passed 
through the rcgnlar stages of small-pox. 

Enrly in 177GEdwnrd Jenner observed that in some of the northern coun
ties of England persons ernployccl in dairies, who suftcretl from a certain 
form of ulcer upon their hands, did not contract small-pox when exposed 
to it.~ He also found that these ulcers upon the hands resembled pustules 
found upon the udder or the cow

1 
and seemed to have been caused by con

tact with them. Jenner made a thorough investigation of the rnbjcct, and 
arrh·ed at conclusions sufficiently satisfactory to himse1f to warrant tho ex
periment of taking mat.tor from one of these pustules found upon the udder 
of the cow aud introducing it into the arm of the individual who wns sup
posed to be unprotected from the contagion of small-pox. Af!er the sore 
upon the arm bad run its course, he exposed the incli\·idual to the infec
tion o! small-pox, and in t11is way he established its protecting power. In 
1796 he made his first rnccination on man. In 1798 be publishC'd his first 
paper on the subject. 1 Vaccination was introduced into this country in 
the year 17!J9, by Waterhouse of Boston, and very soon been.me the practice 
of the profession . Jn 1800 it was first practised in France. At the pres-
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ent time there is no question among the intelligent portion o[ the pr<>
fession but lha.L vuccinalion, properly performed, is a periect protection 

against the in.Cection of small-pox; if persons contract small-pox aft.er they 
ha.Ye been mccinated, then it has not been properly performed. 

There are two methods o( performing vaccination. One method is to 

take the i·irus directly from the cow ; this is called bovine virus; the other 
method is to ta.kc the virus from a vesicledercloped upon the human body,
perhaps a vesicle removed from the original by Sf)ver:tl vaccirnttions,-this 

is called lmmanized virns. 'l1o·cfay good hunutnized vims is warmly advo
cated ; first, because it is more successful (98 per cent.) than bovine virus 
(only 70 per cent.); and secondly, because it is :t surer safeguard. J enner 
found thttt there were sereral imstules developed on the udder of the cow 
which closely l'CSemblcd ench other, but that only one contttined the virus 
which afforded p rotection from small-pox. In obtaining bovine virus it is 
o[ the greatest importance lha.l the genuine rnsicle be selected. Jn order 
Lo make the selection, it is necessary one should be familiar with the pe
culiari t ies of each var iety. If humanized virns is used, there is danger of 
introducing into the system lhe in fect ion or other disenses. I have in my 
possession facts which prove beyond tlie possibility of n. doubt that syphilis 
can be conveyed from one person to another by vaccination. Cutaneous 

eruptions may a lso be conveyed by hnmani zed vuccine virus, which cause 
the development of very extensive and serious cutaneous diseases. Again, 
if any chronic or acute ski n disease ex ist at the t ime the vaccine vesicle is 

running its course tbe protect..ive power of the vaccination will be altogether 
destroyed or very greatly mod ified. 1 'fhe vaccine virus is usually intro
duced by scarifying the surface so as to redden it, i;:carcely drawing blood; 
then the surface o( the quill conta ining the virus is applied to the scarified 
p:u-t) or the lymph is conrcyed from one to the other by direct transmis
sion. 

Any irregularity in the development of the vesicle destroys in a greater 
or less degree its protecting power. When an individual has been oucc 
vaccinated, a second vacciuution is liable lo nm an irregular course. 

A primary vaccination, such as the first vaccination of a child, should 

pass tMou!Jh llte following regular stages, cmd if i t does not it fails to ,qi1•e 
protection: upon the third clay after the introduction of the virus there 
will be noticed n.l t he point where it was introduced a little reel spot,-:i. 
papular elevation. By the fourth <lay thi s little reel spot will be occupied 
by a bluish-white vesicle, ancl ::it the commencement of the fifth day there 
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will appear around t he ves icle a. little yellow margin. Th is vesicle goe!J 
on increasing in size up to the eighth day, when it will become umbilicateu 
and there will appear around it a. distinct areola; about the seventh clay 
there has been a trifling areola present; on the eighth or ninth day it be
comes yery distinct. Now a change is to take place in the vesicle, and by 
the next day it will be noticed that the a.reola Lrns extended, perhaps so as 
to measure an inch in diameter ; this areola. goes 011 extending itself 
through the ninth, tenth and eleventh days, when it will ha,·c reached. its 
maximum extent. which may be one or two inches from. tho vesicle in a11 
directions. It is now· a deep reel color. The part over which the areola 
bas spread is more or less elevated, the arm is considerably swollen and 
painful, ancl the adjacent glands more or less enlarged and tender lo the 
toul'h. The extent of the enlargement of the gland adjacent to the vac
cine ,•esicle,-thc ax illary gland, if the vesicle is upon t he arm, the inguinal, 
if it is upon the thigb,-n~ries consi<lembly in different persons. 1 In some 
it is very great, in others it is scarcely noticeable. The mjtxinrnm degree of 
infl:unmation in the vesicle has now been attained, and there is t~ distinct 
infiltration of the tissues about it. 

On the twelfth or thirteenth <lay tho pustule ruptures, and the contents 
escape. The rupture belongs to the natural course of the vaccine vesicles, 
and is independent of mechanical violence. From this time the inflamed 
nrcola. becomes less and Jess distinct, anil. by the fourteenth or fifteenth dny 
the crust has nssumed n. dark, brownish appearance, which goes on deep
ening until on the seventeenth day a deep-brown crust is formed having a 
central depression and no areola of inflamm.atiou. It may be attached 
to the surface only in one or two places, and can be readily removed. If 
permitted to remain, it usually falls off on the eighteenth to the twenty
first day. 'rhis is the course pursued by a perfect vaccine vesicle. 'l'he 
shape and size of the crust will correspond to the shape and size of the 
vesicle. If the eighth day a. pustule is formed instead of a vesicle. it is 
evident that the regular development of the vesicle bas been disturbed, and 
that it will not afford complete protection. 

The inflammatory process around the vesicle is usually more active when 
the bovine vfrus is used, than when the liuma,nizecl virus is introduced, nnd 
thore is more com1titut ional disturbance. Ordinarily, during the develop
ment of the vaccine vesicle and pustule, there is but little constitutional 
disturbance; Lhis is usually self-limiting, aud not sufficiently srverc to 
require treatment. In children, ernptions, transitory in character, are 
linble to occur about the eighth or tenth clay. About the eighth or ninth 
day the person vaccinated may feel a little chilly, and have severe headache; 
m most cases there is a slight rise in temperature. 

The regular course of the yaccine vesicle may be interfere~ wilh by ~he 
occurrence of an erysipelatous inflammation, and i! such an rnfiammation 
docs occur during the conrse of its development, it entirely destroys the 
protecting power of the vaccination. Again, iC a large quantity of pus has 
been discharged, and healing of the ulcer cloes not take place for two o~ 

1 Tht' axillRry 11wclling le ~omC'time~ $0 intl'llQC' lh'll 11h~ceB s re<:ult~- Qriain'1 DU:t. 
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three months, it is probable that something beRidcs genuine mccine virn6 
has been introduced into the arm, and that the vaccination is not pro. 

tcctivc. As I have already stated, the presence of a vesicular eruption upon 
the sur!ncc at the time rnccinu.tion is performed will interfere with itd de~ 
velopmcnt, therefore I would adriEc never to vaccinate one who !ms an ec
zematous ernption upo11 any part of the body, unless he has been cxpo:;ctl 
to the contagion of small-pox, for it is very probable that the vaccinatiou 
will not Uc a protective one. It is better never to vacciuate a person htL\'ing 
any Corm of skin disease, especially if the eruption is vesicular in character. 
~rhe bcl'\t lime !or the first periormance oI vaccination is in infancy, bctWC<.'D 

the third an<l fifth months. 
Rcmccimttiou should be performed after pul>crly: a nd al wrtys nfler or 

preceding a new exposure to the conlagion of smn.11-pox, ror the period dur
ing which revaccination will allonl complete protection is not the same in 
every indi,·idnal. Jn some cases a single vaccination will allorcl complete 
protection !or a litetime. In other cases il is necessary lo frequently repeat 
the vaccina.tiou, perhaps every two years, in order to secure the desired 

protection.• 

VAHIOLOID. 

During every epidemic of smaJl-pox: there is a certain number o[ cases 
concerning which there wiJI be doubt as to whether they arc cru;;cs of variola 
or varioloid. Certain persons who have never been vaccinated ma.y, through 
a naturally slig ht susceptibility lo the infoction o! s111all-pox, bare so mild a 
form of va.riola that it is dillicult to distinguish it from varioloid . 

Varioloid differs from small-pox: in the rapid development and decline of 
the symptoms, in the small uurnlJer o! the pustnlcs, and in the short time 
required for the formation null separation or the crnsts. The entire period 

,_r-r-,-..,.-,--..--,--,-,-,..,-,--,-, of the eruptive stngc ortcn does not 

~,. ~ "~ ·~~!:~!: .. !:~!:~~~;)~~ 1~:~~1~~1~~~ last more th:tn a week. Rarely arc 

~
]~iii~l~I cicatrices or pits lofL after the ~rnp· 1o.s· tion. In varioloicl the period of in-

':::;::;:::+· enbation is a.hout one-hall as long ns 
in nuiol:1, hence the onset of the 
graver clisensc may be anticipated by 
vaacinaling one who is known to 
have been exposed, and who, other· 

1
,
1
. ~
1
1

111
~~

1
. !ct=lcl~ wise, would go on and have the un-

iAJm m~~~ifi~::~.i~;~~;~s~~nd variola the pus-

~ .:._.~ tnlc!'passthrough similar stages. We 

l±l:l33=L -11 I first have lhc small reel 'pot, then 
vesicles form, often within twehe 

Temperatul'(l Record in" caiic or Vnriolold. ~1onrs after the appearance of t~ic crup-
1 ton. These vesicles rapidly rncrca.-.:c 

in si?.e; sometimes they a.re nmhilic:itecl: by the end of the~ 
1 Thebe"tplanletovnccin111catimC'rva.IP.u11til tbcindh•idunl/H1J.</u11r(J(l()(/11Car11o 
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contents sometimes become purulent, without any tumcfaction of the sur~ 
rounding skin. Many vc::.iclcs abort; they do uot become pustule~. On 
t.110 fifth day desiccation commences, which is often complete by tho seventh 
day. 'I1be majority of the pustules simply dry up, without prcviousJy 
bursting, and form brown crusts which arc thinner tLnd smaller than 1,hoso 
of va.riola. Jn varioloid there is no regular period o! development as in 
variola. In vru-iola there is the period of eruption, during which the vesi
cle is perfected; this is succccdctl by the period of suppuraliou, then by 
dc:;iccalion, about fourteen days being required to complete the process; 
while in varioloid the course of the eruption is irregular, and is usually 
completed within one week. Secondary fever is slight or absent. Aguiu, 
in varioloi<l there is but little constitutional disturba11cc after the appcur
ance of the eruption. By the end of the first or commencement o[ tbc sec 
ond da.y the temperature is usually normal. It rcscml;lcs variola in the 
severity of the symptoms during the period of invasion, but as soon as lho 
eruption :ippcars there is an entire cess;:i.tiou of all the acti,·c febrile symp
toms. During the period of inrnsion \'arioloi<l may be said very closely to 
resemble variola. \Yhen an unprotected iudivi<lual is exposed to varioloid, 
the most severe confluent smnll-pox ma.y be the result. This fact proves 
that varioloid is a. modified form of small-pox. Varioloid is small-pox hav
ing a shorter duration and a milder course than usual.' 

Prognosis.- U sually the prognosis is good. rl'he rapidity with which tho 
vesicles are developed, their shorter duration, the subsidence of the fever, 
and the :ippeanrnce of the eruption, together with the usual duration of an 
attack, arc sufficient to distinguish it from vttriola. 

Treatment.-'fhe treatment for varioloid is the same as for a mild or mod
ified form of small-po:x. rrhe patient should be placed in a large, wcB
ventilatcd room, and quarantined the same as though suffering from vari
ola. If the form of iurnsion is scrnre, sa]ine cathartics may be adminis
tered. When delirium is present, and the pa.in in the back is very severe, 
the moderate use of opium is admissible. As soon as the eruptive period 
of varioloid is reached, no further treatment is required; the patient passes 
on to a. rapid and complete conyalescence. 

CIDCKEN-POX. 

(Yaricella.) 

Varicclla is an acute contagions febrile disease accompanied by a vesicu
lar crupLio11, which ch icily cdiccts children. It has been called "spurious 
variola," swine-pox, etc ., etc. 

Morbid Anatomy.- The only lesion o[ this disease is the emption, which 
consists of small slightly elevated rose-spots, varying in number from twenty
five to two hundred, which in from ten to twenty-four hours become sma11 



798 

vesicles with clear contents. They vary jn size from a pin's head to a pea. 
They arc usually discrete, but may run together and form bullm th"". 
fourths to two inches in diameter. They rest on a hyperromic zone of skin . 
Jn m;.my cases the areola is absent. As the vesicles enlarge, they become 
globular or ovoid in shape and their contents are translucent, glistening 
and opalescent, never acid as in sudamina. Sometimes the vesicles are di· 
vided into compartments. On the third clay pustulation of a few vesicles 
may occur. On the fourth day the vesicles commence to dry up; on tbe 
sixth crusts arc formed. One crop occupies rarely more than six days, and 
as a second crop appears or starts also on the second and third day of ! be 
tirst crop, the whole number of dttys of the eruption is from seven to nine. 

According to the shape of the vesicles, varicella is called Jcnticular, glob
ular, conoidal, 1 etc. Pitting rarely occurs; shou1d cicatrices remain, they 
disappear in two years. 

Etiology. -Opinions arc still divided as to the identity of variola and vari
cella. Hebra claims that there is one poison for the two diseases. Senator, 
Thomas, and others regard it as a specific disease. It occurs sporadically 
and epidemically. Inoculation has given negative results. The period of 
incubation varies from eight to sevedeen days. • 

Symptoms.-Twenty-Iour hours preceding the eruption there is usually 
lassitude and a feeling of malaise. rrhe eruption appears first on the back 
or cheek, and then on the face or scalp. It spreads irregularly to the abdo
men and extremities. About the second day vesicles may appear npon the 
tongue, lips, checks, palate, and On the mucous membrane of the genitals. 
On the second day after the first crop of the emption a new crop appears, 
and in many cases there is a third crop on the following day. 'L1hc tem
perature rarely rises over 100° or 101° F. 

Differential Diagnosis.-'rhe points of differential cliagnosis between 
varicella and variola are as follows :-varicella runs rapidly through its 
stages; small· pox has three distinct periods-the papular, the vesicular, 
and the pustular. The eruption of varicella is complete by t he third, while 
the eruption of variola. is never complete until the ninth day. In both 
natura..l and modified small-pox prodromata occur before the eruption ap
pears, and then the temperature falls; in varicella there are no prodromata, 
and a rise in temperature follows the eruption. Varicella spreads irregu
larly. Small-pox vesicles are umbiliC<Lted and multilocular; those of 
chicken-pox are globul;.tr or pointed, unicellular, ::ind collapse on pressure. 
Small-pox is inoculable, varicc11a is not. 2 The stage of incubation is much 
longer in chicken-pox than in small-pox, and vaccination does not protect 
again~t it; and during its progress a child can be successfully vaccinated. 
It is very doubtful whethervaricclla ever attacks the same individual twice. 

Prognosis.-'l1be prognosis is always good. • 
Treatment.-The treatment is rest in bed, cleanliness, a non-stimulating 

diet, and cooling drinks. 
1 Conoidal is also called swine-pox. 
'Small-pox and ,·a.ccinia nre orten early followed iu the tmme individual, say within two or thr~ 

i~~:-::df~~~c~~~~::i~~ri:i~~e ::~~· in~~~~;~:;.pox, vaccinia, and email-pox have ~en known to folloW 
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SCAHLE'I' FE\T]<_;R. 

Scarlet fever or scarlatina is a contagions disease accompanied by an 
inflammation of the tcgumcntary im'estmcut of the entire body, both cu
taneous and mucous. 'rbis name has been given on account of the bright 
red appearance of its eruptions. It is a disease of cliildhood, buL may 
occur at any age. 

Its development and course are divided into three periods: jfrst~ the 
period of ·invasion, which lasts from twenty-four to forty-eight hours; 
second, the period of eruption, which lasts from five to seven da.ys; third, 
the period of desquamation, during which the entire epithelial surface is 
removed. Some classify the disease according to its severity; others ac
cording to the prominent orgnns of the body which arc involved; others 
according to the prominent phenomena which a.ttcnd its dcrnlopment. 
The more common classification, and certainly the simplest, is th:Lt which 
divides it into scarlatina simplex, :scarlatina anginosa, a.ucl SC((,rlcttina 
maligna. I shall adopt this classification. 

Morbid Anatomy.-It has no eharnctcristic anatomical lesions, except 
those which occur in the skin and mucous membranes. The eruption is 
its distinguishing lesion; it makes its appea.rnnce on the second or Lhird 
clay after the commencement of the febrile Sj'Illptoms. At that time it con
sists of very numerous and closely aggregated points about the size of a 
pin's head; between these the skin is of its natural color. In typical cnses, 
these points are equally distributed over the entire body, except the face. 
'11hcse reel spots arc usually circula.r in shape, slightly elevated above Lhe 
surrounding skin, and so close to each other that they give a confluent red
ness to the entire surface. Jn mild cases the red points remain isolated, 
and do not become confluent; as the eruption develops, these red points 
unite. In severe cases the skin becomes turgid and swollen, and presents 
a uniform1y red and glistening appearance. In malignant cases the hypcr
remia of the skin is often accompanied by more 01· less extensive hemor
rhages, causing petecbire and extensive ecchyrnosis. The rcdocss of the 
eruption gra<lually increases up to a certain point, which is not the same 
in all cases, then remains unchanged for twelve or twenty-four hours, after 
which time the redness slowly passes a.way. During tlie course of the dis
ease, the color often changes with the exacerbations and remissions of the 
fever. As a rn1e, the degree of redness depends upon the intensity of the 
fever, aud may vary from a pltle red to a deep scarlet. If the respiration 
becomes impeded, the eruption assumes a bluish-red hue. During the first 
forty-eight hours after the appearance of the eruption, when the respiration 
is unimpeded, the redness completely disappears under firm pressure, and 
reappears as soon as the pressure is rernored. After this period, tho pressed 
point does not entirely lose its red color. In a certain proportion of cases, 
the eruption only appears in spots on the surface of the body, on the trunk, 
or face, or a.bout the flexor surfaces of the joints. When it only appears on 
the face, the diagnosis is cWlicnlt. 
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Jn :1clclition to the cuhtncous hypcrit'mia. which givrs lhc redness to tho 
sur!acr, there is more or lci:;s ~erous and lymphoid l'xudation into tho 11 n•lu 
:Malpigbii; ' which is followed, on lhc decline or the rcclnc::s of the surface, 
by an alJundautcpiclcrmio cxfoliation. Blood cxtrarnsatiuns into tho S\\'l'al

gland:; often occur. ~L'hc cxfolial ion marks tho per iod of clcsquan1ation1 

which may immediately follow the decline of lhc rcduci-;s or may be clcl:ty<'d 
a few days. This is clue lo an excessive production o[ newly-formed t:pi
dcrmi~. :;ml tbc procc:-"S may la.st only a few days, or if the eruption is abun
dant it may continue for several weeks, and mny recur a second time on the 
same surface. Alter the clcsquamation has ceased, it doc:; not reappear, ex· 
ccpt in cases of relapse ; these arc foJlowed by renewed :rnd sometimes by a 
very complete clesquamation. Dcsquamaliou has not iufrcqueutly oocurrctl 
on skin that has nu·er bNm the !_.:CaL of the eruption. 

ln connection with these cutaneous changes the scal'laLina poison cilll st's 
C'hange:; in the mucous rnemhranc of the mouth and throat, the most frc. 
quent or which is catarrhal pharyngitis, which at first gives to the mucous 
surface o[ the tonsils and pharynx a red. swollen, and dry <1ppcarancc. ~\ fter 
a. little time, these mucons surfaces become cornrccl with a tcnaciom; mucus. 
Upon the reddened mucous membrane small elevations arise, like the smaller 
follicles in an ordinary cnfarrh. In mild cases, all these changes disappear 
m ;t few days; in the severer caseii, the mucous su rface assumes a dark, 
li vid color, the parts become more or less wdemn.tous, ancl arc covered by 
an abundant secretion. l!-,ollicular ulcers alao lorm. The cedcma. ma.y he 
so extcnsi\'e as to render dcglutition difficult; the tonsils arc often so 
swollen that they touch each other. 

Besides the redness and redcma. of the mucous membrane of the mouth 
a.nd throat, there is oftcu inflammation of the parotid ancl sublingual 
glands as well as of tho connective-tissue or t11e neck. This glandular in· 
flamnmti ou may end in resolution, but often it terminates in suppurative 
or difiusccl necrosis. It may g ive rise to extensive gangrene of the tonsils 
ancl adjacent sort purts; sometimes it is followed by ex.tensive aLsccsi:;cs 
and destruction of the ecllnlar tis:;ue about the neck ; the skin in the region 
may slough, and not infrequently :fatal homorrhage results from the de
struction of small vessels; or the whole region may lie open as if cli::sseclcd 
out. 

Di11htheria is so often a complication of scarlatina anginosa, that it has 
been assumed that there is some necessary relaLiou between the two tfo;. 

eases. 1 Yet diphtheria is as frequently met with in the mild as in the 
severe ty}Jes of scnrlati11a, and occuri; in every stage of the disease; it is 
often present during the period of incubation, so that the symptoms of the 
two diseases appear simultaneously. Again, it is met with during the 
period of convalescence. In some instances, scarl:l.tiua seems to complicate 
diphtheria. 

In a milcl form of scarlet fever, when the cliscase rnns a regular course, 
tbc nasal mucous membrane is usually pale, and its secret ion is not in· 

1 lfobncr i:;tnle@ tbat the p«endo membrane~ are much thiuncr in 11enrlali 1111I than in onli narydil~ 
~i·~:ut:at in lbo rormer, fibrin is round between the epitbelinirnd in the mi.cou8and ~ub1uucous connecti'e 
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crea~ed. When the disease is severe, the nasal rnncous membrane becomes 
secondarily, never primarily, involved. 'I1his is the result of a catarrhal 
affection of the throat. It is a purulent catarrh of tho posterior narcs, 
which gradually extends to the anterior narcs, and gives rise to a very 
lronblesome form of coryza. During lhc eruptive period of scarlatina, 
affections of the car frequently occur in connection with those of the throat. 
Usually these ham their seat in the middle ear, pus being the product. 
They are always tedious and may become chronic. The eye may be involved; 
keratitis and ulcers are not uncommon. 

Next to the skin and mucous surfaces, the kidneys arc the organs most 
frequently affected in this disease. 'rhcrc is no question but that, in acer
tain proportion of cases, rcc0\7 Cry lakes place without any kidney lesions; 
but these are the exceptions and not the rule. In some epidemics tho 
scarlatina poison induces a so-called" croupons" inflammation o! the nrin
iferous tubules. 'l'hc tubules of the cortical substance of the kidneys arc 
most cxlonsively affected ; ll10 morbid i)rocesscs commencing at the ~fol
pighian tufts 1 follow the course of the convoluted tubules. I! the tubules 
are only slightly affcctc>d lherc will be no symptoms except n. slight. albu
minuria. The kidney changes arc rarely well marked before the second or 
third week of tho disease, and usually terminate in complete rccorcry. 'I1hc 
character and extent of these kidney changes rnry in different epidemics. 
During some epidemics, tho kidney changes aro slight; during olhcr 
epidemics almost every case, wbether mild or severe, will be attended by 
extensive kidney lesions. 

At the post-mortem examination of one who has died of scarlet fever, 
there will be found more or less extensive congestion of the internal organs, 
the brain, liver, spleen, etc., but these congestions do not differ from those 
met with in other acute infectious diseases. The changes in the constitu
ents of the hlood arc such as to diminish its coagulating power. ':L1he Pcyer
ian }Xttches will often be found presenting the "sbavcn-benrd appc:mmcc." 
There may be parcnchyrnatons degeneration of the gastric tubules. 

Etiology.-Thocause of scarlet fever is acontagion, which is transferable 
from the sick to the healthy. No specific microbe of the disease has as 
yet been discovered. It has been claimed that sporadic cases do occa
sionally occur; but there is little doubt that if lhe history of every case 
of sup11o~cd spontaneous scarlet fever could be carefully taken, it would 
be founcl that at no place and at no time had the disease ever been of spon· 
t«neous origin. It may be conveyed directly from the aficctcd to tho 
healthy by contact, through tbe atmosphere and by clothing which has been 
thoroughly saturated with the scarlet fever poison; therefore it may.be 
considered a portable disease. Animals that ba.ve been around those sick 
with scarlet fever may convey it. I recall an instance in which the ~ar
let farer poison was conveyed in this way :-For a number of d~ys a. li~tl.e 
dog had been around children sick with scarlet fever, and by a single v1s1t 

Ill; 1~:~o!i~p~:~~ii~~r~~~o~as°:ul~~i:~~~.lal 'J'~~~!c1i8 i~Y!~:e ~1:;~:':~i;i~:1a~~nt~:~1~0~~~:i~~ ~~~i:)~heir size, 

'llicrOCQCcl\ircfouudiutbcblood. 
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o( tbc dog to the children o! another family the diSC'aso was conrcye<I. 

There has been considerable disetission as to whether the disease can or 

cannot be conveyed in milk. rl'his is possible. 
1 

Tbe infection of scarJalina is not so ccrlain as lbat of measles or small
pox. When one member of a family is sick with mc:.1sles, usually CH'_ry 

other member of tlrn.t family who has not had measles will conlract. the d1.~
case; whereas one member of a family may be sick with scal'ic~ ie.r~r and 
every other member may escape. Some seem Lo_ have a o~rt::un 1d1osJn
crasy, so that when they are brought in contac_t. with ~he poison of_ sc~rlct 
fever they do not contract the disease. The poison which they rcce1vcmto 
the system bas power to produce some of the symptoms buL has not power 

to fully develop tho disease. . . . . 
Scarlet fever can be commnnic:ited from oue 1nd1v1clual lo another by 111-

oculation. If some of the walery material or scrum lha.t can be oblained 

from the minule vesicles occasionally seen upon the surface o[ the l>ody in 

connection with the scarlet fever eruption, be taken and inlroclucecl into 

the body o[ an individual who has not had scarlet fever, it will develop the 

disease. Jt has been proposed lo inoculate those who have 11ot had scarlet 
fever in the same manner as one would inoculate those wbo have not hatl 

small-pox, and, by so doing, produce a modiffoaliou of the disease. But. it 
has been found by experiment that those who ha\'C been inoculated for 

scarlet fever have suffered more severely than those who contracted thcdh;· 

ease by any of the common methods of contagion. There is no question 
but that tho sc::trlet fever poison can also be introduced into the system 

through the respired air, but whether it can be taken inlo the system 

through the medium of food or fluids is still an unsettled question. 
A question of great practical importance is: if the disease can be con. 

veyed by clothing, is it safe for a physician to Yisit patients sick with scar
let fever, and go from them directly to those who have not had the disease? 

Unquestionably ·it is possible to so convey the disease, bnt in my own ex
perience I know of no case where it has been so conveyed. rrhe clothing 

in order to be sufficiently impregnated with the poison to render it a. menns 
o[ contagion must be longer exposed than is the case when a physician 

makes a visit of ordinary length. Unquestionably, nurses who have been 
with a scarlet !ever patient fo1· a. number of days, and whose clolhing has 

become filled with the poison, may carry the disease. These should change 
their clothing before they go Crom lhe sick to tho healthy. The real nature 

of the scarlatina poison is undetermined. The period at which this dii:;ease 

is most infectious is probably the desquamalive period, although some main· 

tain that it is most infectious during the eruptive period . 
An iudividnal is almost cerlain ne,·er to have a second attack. 
The period of incubation varies from two to ten Uays, the average dura

tion being from three to five. It may he only three hours. Age has a 
great influence on individual predisposition. The greatest susceptibility 
to the influence of the poison exists between the second and seventh years; 
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it rapidly climinisbes after the ninth year, so that adults, and especially the 
aged, have only a. slight pr~clisposition to the infection. Those who have just 
undergone surgical operat10ns seem ~o be especially prone to conlract the 
disease. Scarlet. fever ma.y be endemic or epidemic. No reason can be as
signed for its variations in typ~ or ~everity. For years the type of fever 
which appears in a given locality will be exceedingly mild in clrnracicr, 
when suddenly, without any assignable cause, a most malignant epidemic 
will prevail. Usually epidemics of scarlatina prevail in the autumn and 
spring. 1 

Symptoms.-The symptoms of scarlet fcrnr vary with the type and with 
the so-verity of the fever. In moder:.ttely severe cases, before the appear. 
ance of the emption, the patient will have a more or less severe headache, 
pain in the back and limbs, and at 6rst coldness of the surface. Epistaxis 
is not rare. In some cases rigors will occur, and pcrh<.tps distinct chills. 
In children convulsions and coma often occur. These ushering-in symp
toms arc immediately followed by <l sensation of intense heat, with great. 
aceelemtion of the pu1se, which at this time often beats 120 or 130 per 
minute. 'l'here will also be nausea and rnmitiug, frequently most per
sistent and distressing. Besides, there will be a rapid rise iu temperature. 
It may reach 103° F. or 104° F., within a few hours. 

Within a period lasting from twelve to forty-eight hours, the average 
being thirty-six hours, the eruption makes its appcanmce, and the fever 
increases. The elevation in temperature is accompanied by restlessness, a 
burning sensation, perhars delirium; the nausea and vomiting become 
more urgent, and now the papillre of the tongue become swollen, and the 
organ presents the appearance of a strawberry :-(the "strawberry tongue" 
of scarlet fever). This appearance is not commonly seen in the milder cases, 
but, as a rule, is present in all the severer cases. With the a.ppcarance 
of the eruption, all the symptoms, perhaps excepting the pain in the head, 
rncrease in severity. The urine, if it hus been scanty, will now become 
more so, :tnd may be nearly suppressed; if it bas been sufficicnt.ly abun
dant, not infrequently, as the eruption makes its appearance, it becomes 
scanty and high-colored. In some cases the cliseasc is so mild that there 
is but little disturbance, except that caused by the eruption, tbc Lcmpera
ture being not over 102° F. In other cases the disease is ushered 111 by 
violent nervous symptoms, such as delirium and coma, accompanied by 
extreme exhaustiou, and the patient dies before the eruption makes its ::tjJ

peara.nee. In other words, the patient dies during the period o[ in\'asion, 
Irom the overwhelming of the nervous system with the scarletferer poison. 

During the earlier stages of the disease the throat symptoms are quite 
eha.rneteristio. Adults and o1derchildren complain of a pricking sensation 
in the throat, and difficulty in deglutition; the tonsils, uvula, and posterior 
wall of the pharynx arc red and cadcmatous, and from their appearance, 
with the attendant symptoms, in most instances, one is able to very early 

~·:~~::~~;::~i:~::~:~~/~if~u:r~;~!ac!~\ti:r::::~~:~r:c~:~~~~r~;7~::~~=~~~;:d~~~ 
IUchanunJon, 
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decide that the case is one o[ com mcnei ng scarlali na. There are cases 
in which tho throat symptoms arc altogether absent at first, and do not 
come on until later in the disease. 'l'ho symptoms which mark lbc <le 
velopmeut of this disease remain to be stu<liod in detail. 

As alreacly stated, tho whole course of scarlet fever may conYenienl1y be 
divided into three stages. Fin3l, the stage of invasion, or the febrile 
stage. Secontl, the stage of eruption. :l'/1,ird, tho stage of Uesquamation. 

1'ho duration of the stage of invasiou varies with the type ol the dii-;
easc. In most cases, it is from twelrn to twenty-four hOllrs; it may be 
four or five clays. Usually the onset is markecl by chilliness an<l slighL 
rigors, followed by a rnpid rise in temperature. The skin becomes dry, the 
face flushed, and the pulse accelerated. At the same time there is slight 
soreness of the throat, the face appears red an<l dry, the neck is slilf, the 
eyes suffused, and there is some tenderness about the joints. Vomiting 
and thirst arc prominent symptoms. 'flw tongue is red at its tip auc.l 
edges, the papill::c are e11largecl, and it presents the co-called strawberry 
a.11pearancc. Lassitude, pain ia the head, aching of the limbs, and reet
lcs.sucss arc gcucrall)' present. There may be some delirium at night. 
Twenty-four hours nfler commencement of the fc\'cr of invasion, iltc 
eruption may make its appearance. The period which rlapscs between the 
exposure anrl tho appearance of the eruption varies. In some cases lhe 
eruption is said to hare :tppcarcd as early as twenty-four hours after ex
posure, while in others one or two weeks have efapscd after the exposure 
before the disease was dcreloped. No definite stntemcnt in regard to the 
duration of the period between the exposure and the appearance of the 
eruption can be made. The eruption first makes its appearance U])Oll the 
neck and lipper portion of the chest, and is first seen as little red dots, 
varying in size from a lino to a line and a half in diameter. These gradu
ally conlescc and the eruption exteucls over the entire smfacc of the body, 
perhaps on the face, and lastly it appears on the lower extremities. It 
presents its brightest appearance upon Lhe evening of the fourth day . 
.A!Lcr tho second day of the eruption, if not before, the en tire surface 
will present a uniform redness, the color varying with the severity of the 
disease. 

In the milder cases one will have a bright rose-rod eruption or rash, while 
in the severer types tho eruption will assume an appearance resembling tbe 
deep-red color of the boiled lobster. The darker the eruption, the more Ee· 
Yero the form of the disease and the greater the danger. When the erup
tion is fully clcYcloped, it will be noticed tlrn~ the surface is somewhat ele
vated, the pa.l'ts present a swollen appearance, the rnssels of the skin seem 
to be congested, and there will be soreness of the throat more marked thrm 
in the febrile stage. :Milial'ia appear wheu the rash is most intense, and 
sudamina are common. 

Usually, vomiting is present at the commencement of the disease, but 
becomes more severe and a more marked symptom as the stage of eruption 
is ushered in ; Hnot present at the commencement, it is certain to make 
its appearance with the appearance of the eruption. The vomiting is pe-
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culiar, not on account of the matters ejected, but the act of vomiting is 
1nojectile in cha.meter. 

In scarlatina the condition or the throat depends upon the severity of lhe 
disease. ln some cases t here is si mply a blush oi redness over t he posterior 
portion of the ph:nynx and uvnltl, <LJlll anterior pillars of lhc soft; phlatc. In 
other cases a gcneml tumefaction and oodema. of all the soft parts ol the 
throat will be sceu, ancl lhc tonsils will be the seat of a. more or less intcm:e 
parcnchymatous inflammation, which give::; rise lo a swelling that encroachrs 
more or less upon the pharynx. Again, ulcerative phit.ryngilis will occur, 
or upon the surface of tho enla rged tonsils and swollen mucous mcmbra111.: 
of the pharynx there may he an exudation, which wiH be more fully de
scribed hereafter. 

In this, t ho ordinary form o[ scarlati na, when it runs its ordinary course, 
there will not be mncb swelling of the glands <ibout the neck, nor rnry much 
tumefaction of the soft t issues in the pharynx. On the morning of tbe fourth 
day, if tho finger-end is drawn across the surface, a clear, well-defined line 
will be made, which will remain for some time. This distinct white line 
is a point of some importance in distinguishing scarlatina from roseola. 
Usually the eruption begins to fade upon the fourth d:1y, and by the sixt h 
duy it has entirely disappeared, and desqm.1mation has commenced. During 
the time the eruption is <1ere1oping, the temperature continues to rise nnlil 
perhnps it has reached 106° F. or 107° F. In the meantime the pulse may 
increase to 120 or even 140, or perhaps 150 brats per minute, an<l not in
frequently there is some delirium during this stage; there may be also more 
or less stupor. There is an intense itching and burning upon the surface, 
and a great restlessness. 

Between lhe filth and eighth <lays of the eruption, the temperature be
gins to decline, and aL the sa.mr time 
lhe eruption fades. '!'his fading of .Day l. 2. 3. 4. 5. 6. 7 8 9. 
the erupt ion goes on rapidly, so that 111. 11 ,,,:,, "'" "'c. "'tt. 111.e.m tt."'" '" e 

by the encl oC th e eighth, certainly 
ea.rly on the ninth day, somrtimcs as 101," 

~~~~l 1~~~;; ~~1si~u~~~:~o:il~o~~m:n:~~i 102• 

more markerl fall in temperature, a.nd 
dimiuishecl frequency or the pulse. 
All thcfehrilesymplomsdisappcar, all 101/ 
the throat symptoms subside, there is 
no longer any difficulty in clcglutilion, 99• 

~~cr~1~~.;10 8~:11~~n~ai:r i1~ 1~!1c e!~~·~~!i ~C-
glnncls, if previously it ha.cl existed. 

ab~uht t:r~~~eis~ ~~~f 1~l;~:~~:~l~l ;;~~ Tenipcrnture Record In a cn!e of Scarlatin~ 
tbe1·e is the greatest danger of communicating the disease. At the end 
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ol that period, i[ no complication occur, the patient is well. The fine 

scales which arc so abundantly thrown otI contain the specific poison, and 

tbcv are so dc1icate that lhey are blown nbout with C\'ery breath, nnd car

ricci in every current of air, and are in the most f;worablo condition to be 

taken into the system in !he respired air. Some ha.vc maintained lhat the 

contagious Jlcriod in this disease a'oes not occur until the period of des

qun.mation. r11his statement is not sustained by clinical !acts. The 

amount of the clcsquamn.tion depends upon the intensity o( the eruption. 

'l'hc sldn bas a dry feel before clesquamation commences. Where the skin 

is thin the epidermis comes off in thin scales, "branny" desquamatio ... 

Where the skin is thick, as on the pal ms o! the ha11ds and the soles of the 

feet, it peels off in extensive patches, "scaly" desquamation. With tho 

clcsquamation, the fever subsides more or less rapidly. The entire period 

occupi('d by a. c:lse of scarlet fever, when it runs its regular course, is /ram 

two to three weeks. 
Rcarlet iev('r is liable to irregularities which it is important to considc>r. 

H is claimed by some that these irregularities depend npon the organ or 

set oI organs 1)rimari ly nfiectecl by the scarlet fever poison. They arc 

mthcr duo to some pecul iar ity in tho tn)c of the disease, lo the degree of 

poisoning, and in some instances to tho particular set of organs that arc 
involrnd in the different CJ)idemics. In som(' epidemics even milder forms 

of lhe disease than have been described arc seen. rrhe attack may be so mild, 

and there may be so little feyer that if the eruption was not })resent one 

would not be able to recognize the scarlet fever; and even that may be so 

light tha..t the stage of eruption and the stage of desquamation may pass 
unnoticed, and one may be scarcely able to decide whether the pntieut has 
or has not had nn attack of scarlet fever. 

The most frequent irregularity in the manifestation of the clisease is 

noticed in that class of cases where we have complications resulting from 

the overwhelming of tl1e ccrcbro-spiual system with the scarlatina poison . 

This is due to some peculiarity of tlie poison, and is ch:mi.ctcristic of cer

tain epidemics. In a large number of cases in the febri le stage, especially 

in young childrcu, convulsions may occur, bnt they do not depend upon 

lhc peculiarity referred to. In the class of cases to which reference bas 
been made, where compl icat ion s ari-se from the overwhelming of the cercbro

spinal system 1vith the scarbtina poison, from the very onset of the discal'O 

there seems to Ix• a tendency to stupor and delirium, a peculiar restlessnc&i, 

an apparent W:lntl('ring, a pirking at the bctl-clothcs, accompanied by a 

peculiarity in the appearance of th<' eruption, which may cause it to a&mme 

the boiled-lobster appearance, or oven a darker hue. The emption is slow 

in its development, and thNc iH not that uniform red ness over the entire 

body that is seen in onJjnary cases; it appears in patches, and with it lbcrc 

is exhibited a tendency to blueness of the finger-ends, indicating that there 

is acting upon the nerrnus system a poison which possesses the power of 

very greatly lowering the vitality of the patient. These symptoms pre· 
dominate in some epidemics. 

There is a class of cases in which t here is not much swP.lling of the 
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throat, nor is the puJse more frequent than 130 or 140 per minute, but 
during the second day of the eruption tlie temperature ranges very high, 
reaching 107° or 108° F., and then the pulse becomes intermittent. Under 
such circumstances the disturbance of the nervous system is due to the 
bigh temperature which may ha.ye been present ior two or three days; 
these disturbances mity be pre,Tcutcd if the temperature is not allowed to 
rise above 103° or 104:° F. 

Again, in cases where there is mnrkcd swelling of the throat, nnd a 
general infiltration of the tissues and gbnds of the neck, the development 
of the nervous phenomena is due to an interference with the return circu
lation. 'l1he condition which gives rise to the cerebral symptoms is one of 
mcchanicnl cerebra] congestion. 

'rhere is still another class of cases in which the marked nervous phe
nomena appear still ln,ter in the course of tlie disease. Under such cir
cumstances they often indicate a typhoid condition. This typhoid condi
tion is not im]uced, nor are the nervous phenomena dc,~eloped, on account 
of the peculiar effect produced upon the nerve centres by the scarlet fever 
]>0ison, nor are they due to the effects produced by a high temperature, 
nor hy an interference with the return circulation, but they nrc due to 
septic poisoning, a poisoning entirely different from scarlet -fever J)Oisoni ng. 
The nerrous phenomena develop after the eruption. During the dernlop
ing period, there may be noticed a peculiar ichorous discharge from the 
nostrils, and frequently it is said that the patient has become rcpoisoned 
by scarlet fever poison-but this is not the case; be has become repoisoned 
by the septic element of these discharges. During the period of desqna
rnation the nerrous system may be involved in conscqueuce of the presence 
or ura>mic poisoning. 

The mere terms, scarlatina simplex, scar]a.tina nnginosa, and scarlatina 
mnligna, do not indicate all that may be embraced under each of the divi
sion~. 

Scarlatina maligna is that form o.f the disease in which the cerebro
spinal system becomes early involved. What the cl1anges are that produce 
these nervous phenomena, when high temperature is present, is still an un
sctlled question. 

Again, scarlet Ccver may run an irregular course in those cases in which 
there is present an extensive infiltration of the tissne of the neck, with 
inflammatory products, swelling o[ the glands, and extensive suppuration. 
Not infrequently these cases terminate fatally; doubtless in some cases the 
extensive suppuration in the areolar tissue about the neck produces this 
result, and in other cases it is produced by the interference with respira
tion caused b.v enlargement of the glands and swel ling of the tissues of the 
nook. Exhaustion from sloughing is a cause of death. In these cases 
there is danger from LCdema glotticlis. the consequence of extension of the 
inflammation from the adjacent tissues. 

There are cases in which the eruption is not very well marked; the pa
tient passes safely througl1 the stage of eruption, and the stage of desqua
mo.tion is fully established; but, instead of making a good recovery from 
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this point, immense abscesses a.re rapidly developed in the cen~iCal region} 
blood-changes begin to manifest ihcmsclves-changcs that favor hemor
rhages. Hemorrhages are then pclcchial in character and occur on the 
mucous surfaces, and tho patient passes jnto a typhoid condition, with hem
orrhages occurring from the nose, mouth, intestines, etc., and death rn
sues. Such a result is produced by the peculiar aclion of the septic poison 
deve1oped during the suppurath•e process, and perhaps from outside iufln
cnccs (as bad hygiene). 

I regard scarlatina.I coryza, in which tho discharge contains elements 
capable of producing septic poisoning, as nn unfavorable sympt.om. 'fhc 
clear serum which runs over the lip never causes death ; but the fact thnt 
it sometimes produces excoriation and ulceration of the tissues with which 
it comes in contact, indicates Urnt there are nasal and pharyngeal chimgcs 
which may destroy Jjfe; especially is this the case in young children. 
Sloughing ulcers sometimes develop in the mouth and throat; and when 
they do occur, the patient is said to have ulcerative stomatitis; but thrse 
ulcerations are really due to a })CCUli~rity of the scarlatina poison. Under 
such circumstances the pa.ticnt may go on through the period of eruption, 
enter the stage of desquamation, and then rapillly sink and die, with symp
toms similar to those which attend diphtheria. Althougl1 lhe odor of the 
breath may very closely resemble tbat noticed in some cases of diphtheria, 
there is no dipbthcritie exudation present. 

Scarlatma may also run an irregular course by the development of in
flammation of the internal ear. This inflammation extends from the 
throat up the Eustachian tube, involves the middle car, and gives rise to a 
train of symptoms, such as lntense pain, delirium, and rolling oi the head, 
all of which suggest the presence of acute meningitis. I recall several in
stances in wli ich the diagnosis of acute meningitis was made, where from 
the after-history of the case there was no question but Lhat the symptoms 
were clue to such an inflammation of the middle and internal car. 

Coniplications and Si.?quelw.-rrhe most common sequela. is anasarca. 
The nnasarca of scarlatina usually appears at the time the patient is conrn· 
lcscing, cl ming the period of clesquamation, or just as desqua.mation is being 
completed. It has been thought that anasarca is due to some exposure to 
the influence of cold during this period. It is possible that the changes in 
the kidney which give rise to the anasarca may sometimes be produced by 
the influence of cold, and undoubtedly anasarca is occasionally developed in 
this manner; Lut in the majority of cases it is due to some peculiarity in 
the scarlet fever poison, or to some pecnliaratmospherical condition. Dur
ing some years anasarca is a very common sequela of scarlet fcrnr; while 
during other years in equally severe cases, scarcely a case of anasa.rca occurs. 
While we recognize the fact that it is possible f~r kidney lesions to be de
veloped which shall gi,-e rise to annsarca in consequence of exposure to 
cold, it is also of lmportance that we recognize the fact that the lesions and 
the a.nasarca. may be developed independent of such exposure. The ana
sarca first shows itself on the face. and from the face it extends over the 
entire body, and if it becomes general more or less ascites is developed. 
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In most cases, at the time of, or previous to, the occurrence of the anasarca, 
certain premonitory symptoms occur, and it is of great importance Lo bo 
fami liar with these symptoms, and be on the watch for their appearance. 
}i.,or two or three days previous to their development a certain rosUcssness 
will be noticed, with nausea and vomiciug. These symptoms are almost 
universally present. The nausea and vomiting so commonly present dur
ing tl10 early periods of the disease have subsided, and now, during Lhc 
period of desquamation, or perhaps after it has been completed, the vomit
ing returns. The patient has some pain in the head, has loss of appetite, 
is annoyed by the light, does not sleep well, and the temperature is raised 
perhaps two or three degrees. But the pulse now grows remarkably slow :-
50 to 60 in children. When a patient complains in this manner during the 
desquamative stage of scarlet fever, our suspicions should be aroused, and 
if the urine has not yet been exnminecl, a.n examination should be made 
at once. 

The urine mn.y be entirely suppressed for a day, and then it will usually 
be found scanty and high-co1ored, will contain albumen and casts. Ilamrn
turia and hremoglobinnria. both occur quite frequently. If pre,·ious exam
inations of the urine ha.ve been made before the development of these symp
toms, a cloudiness will have been noticed (non-albuminous) due to epi
tlrnlia aucl hyaline material, but now there are present casts which indicate 
the existence of scarlatina} nepl1ritis. Aller the anasarca. has been present 
two or three days, and the abdomen has become tense, swollen and painful, 
if the case is to have a favorable termination it will begin to decline, will 
be Jess and less marked about the face and feet, the tendency lo stupor 
which has accompanied it will begin to disappear; and as the dropsy sub
sides, and the patient is not so lethargic, the appetite begins to return, the 
uriue increases in quantity, the albumen diminishes, tlic casts disappear, 
and convalescence is fully established. Anasarca may have been developed, 
a.Uthe symptoms have disappeared, and the patient have recovered within 
two weeks from the com mencemcn t of the attack. If, howm~er, after the 
anasarca is developed, the case is to go on to an nnfarnrable termination, 
the anasarca instead of diminishing will increase; the face will become 
more ancl more puffy, the legs more and more cedematous, the abdomen 
more and more distended, the pulse more and more frequent and feeble, 
the temperature more and more elevated, until a conditjon of coma is 
finally reached, which condition is sometimes preccclccl by convulsions, aml 
!ollo11·ed by death. 

Another sequela. of scarlatina is i1rflammation qf tlie serous menibmnes. 
The serous membrane most liable to be involved is the endocardium, aud 
this inflammation may puss unrncognized unless its occurrence is closely 
watched, and there may be no rational symptoms present. Enclocardi~is, 

:i1:~e 1~e~~:.~r~~~~·,~~yl~ac~1~r t~s ~ec:~~;~~!~fo~n o0i1:~:i~~rfev!::fl~~~~t1~:e~ 
so much less frequently than inflammation of the enclocardinn~. InHa~
mation of the pleura, and occasionally inflammation of the pe1:1t~neum, 1s 
met with as a sequela of this disease. If peritonitis does occur lt is usually 
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subacute in character. It is possible to have peritonitis developed aa a 
sequela to scarlet fever aud to be entirely recovered from. Rheumatism 
may be developed during the desquamativc period oi scarlet fever. Under 
such circumstances it assumes tbe ordinary appear;.tnccs of inflammatory 
rheumatism. It is not a serious sequcla, and a complete recovery usually 
occurs within ten or fourteen days from the commenceffient of the attack. 
Suppurativc inflammation of the joints is sometimes a sequela of scarlet 
fever. 

Another serious complication of scarlet fever is diphtheria. It may 
occur at any period of tbc fever; usually it occurs during the period cl 
dcsquamation. 'l'here is dovcloped the characteristic exudation of the dis
ease, with the attendant depression noticed in a case of diphtheria devel
oped independently of scarlet fever. It differs in no respect from primary 
diphtheria, except in the rapidity of its development and in its fatality. 
In scarlet fever there is no more serious complication. Usually it appears 
<1uite suclclenly, and perlrnps does not occur more frequently in those who 
11a.vc a severe form of tho disease than in those who have a mild scarlet 
fever. The lymphatic glands may be enlarged and swollen, i". e., a lym
phaclcnitis may be a sequel of Rcar1atina. Kel'atitis, retinitis, and total 
blindness are rare scqneloo of scar1et fever. Anremia, paralysis o( single 
nerves, spinaJ disease, chronic Bright's, deafness, chorea, epilepsy (melan
cholia and mania in adults), valvular diseases, etc., 1.u-c also named :ts 
sequelre. 

Differential Diagnosis.-The diagnosis of scarlet fever is usunlly not diffi
cult after the eruption has made its appearance, !or, in we11-marked cases, 
that alone will read il.r disti1Jgnish it from other erupth1e fevers. At the 
very onset of the emption, and someti mes in i1'1·egula,r cases, the differ· 
ential dinguosis is difficult. The eruptive diseases which are most liable to 
be mistaken for scarlet fever are measles, small-pox, roseolet, and an erytltenui 
which sometimes appears in snrgical cases. In all doubtful cases a. care
fnl study of the history of the patient is necessn.ry before making a diag
nosis. 

In measles the appearance of the crnption is preceded by a cough and 
coryza. These symptoms are never present in the ushering-in stage of scar
latina, but may follow the eruption . Besides, the eruption of measles 
first appears on the face, whereas the ernptiou of scarlet fever first makes 
its appearance upon the neck and chest. The incubation period is shorter 
in scarlet fever and the early pyrexia is higher than in measles. After 
these diseases arc once lul1y developed, the course of the one so differs from 
that of the other that there will rarely be any chance for doubt oiler the 
first week of the disease. The minute punctatc appearance of the scarla
tina eru ption before it becomes confluent is an important element in its 
diagnosis. 

Although the eruption of co1rfiuent variola, for the first twenty-four 
hours, may sometimes resemble that of scarlatina, yet the development of 
the first vesicle settles the question. 
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The appearance of erylhrmn bears a close resemblance to a perfectly de
ve1opcd srarlatina. eruption; it is not, however, present on the extremities, 
neck, and portions of the trunk, and it spreads in a very irregular manner, 
whereas in scarlatinn.such is not tlie case. But if, on account of the scnnli
ncss of the scarlatina eruption, any doubt arises as to the nature o[ the erup
t.ion, tho fact that in scarln.tina. the throat symptoms arc rarely absent, that 
the tongue presents the strawberry appe~uance, and that at an early period 
there is usnal1y some swe1ling or the ccn·ical glands, will decide the case. 
In those cases in which, during 'the early part of the disease, it is impossible 
to make n. differential diagnosis, the diagnosis will be readily made when the 
period of desqnamation is rcnched. 

The differential diagnosis between roseola and a very mild form oi scar
latina is sometimes attended with great difficulty. If scarlatina is prevail
ing, nnd a. child lrns an eruption which lasts for two or three dn.ys, then 
disa.ppears, and is not followed by desquamatiou, it may be thought thu.t tho 
case is one of scarlatina; and yet the sequel proves that the case was one o( 
roseola. Such a form of roseola. sometimes prernils epidemically, and 
attacks children in a certain locality, whether they have or ham not ha<l 
scarlatina. Uuclcr such circumstances, adults and children are said lo have 
had a second attack of scarlet fever. In making a differential diagnosis 
between this _form 0£ roseoln. and scarlatina, the duration of the eruption 
and lhi3 character of the throat symptoms must decide. Jn scarlatina the 
posterior part of the pharynx is afrcctccl, while ill roscofa the redness is con
fined to the anterior portion ; besides, the throat affection in roseola is 
much milder than in scarlatina. In roseola the white line that the finger 
]eaves disappears immediately; while in scarlntina it remains-indeed, a. 
letter may be trared on lhe skin in well-marked case::i. 

One crm hardly mistake erysipelas for scarlatitrn, for erysipelas com
mences at one J>Oint and gnH.lually extends from it; there is also rn!trked 
ceclema. of the connecti rc-tissne, and there is a. very marked difference in 
the constitutional symptoms of the two diseases. 

Malignant cases of scarlet lever, in which no emption appears, prove 
rapidly fatal. In such cases, the fact that an epidemic of scarlet fever is 
prevailing (which is usually lbc case), the rapid cle,·elopmcnto[ the disease, 
the very high range 0£ temperature, and the Yery grave nervous phenomena, 
will aid in the diagnosis, and these can only be arcounlecl for on the ground 
that the patient is overwhelmed by some very arth·c blood-poison. In this 
class of cases lhe entire surface o( the body should frequentl_y be examined, 
!or the ernption is sometimes very transient, pcrlrn,ps nppearing only for a 
few hours on the neck or extremities. 

It is sometimes difficu1t to draw the line of rlist inction between scnr1alina 
without an eruption, but with swelling of the cenical glands and ulcera
tion of the throat, and cli'pldlteria. Jf a. patient ha~ swelling or the 
cervical glands and well-marked [cbrile symptoms, which have com1.: on 
grndually-tha.t is, have been two or lhrel' da)'S developing-noel yet no 
scarlatiwt ernption has appeared, bnt a ~angrenons ulrcration has dcvclop':tl, 
involving the tonsils, the posteriol' wall of t.hc pharynx, and the anterior 
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pillar of the soft palate, and if smrlet fever is prerniling in lhe locality,it is 
very difllcnlt to decide between it and diphtheria. 'I1bere can Le no doubt 
but lhat RCarlatina poison may cxcile a tubular nephritis withcmt an erup
tion appearing on tho surface o! the body, or without any ol the other 
ordinary symptoms of sca.rlaUna. 

Prognosis.-'rhe prognosis in scarlet !ever is always uncerlain. It will 
be inUuenced more by the character of the premiling epidemic than by any 
other circumstance. According to statistics, the mle of mortality ranged 
from one death in five to one in twenty. Some epidemics are very mild. 
During one epidemic, in one month, I treated fifty cases of scarlet fcH~r, 
with only two deaths. During the same month of the following year, 
I treated twenty cases, with seven deaths. In giving a prognosis one mu:;;t 
always take into account the type of the prevailing disease. Even when 
the disense is mild in character, and is running a perfectly regLliar cour .... t•, 
dangerous sympioms may suddenly arise without any assignable cause. 

'fhe conditions of a fa.vontblc prognosis are·as follows : when the erup
tion appears within Ioriy-eight hours from the commencement or the 
:lltack, an<l rapidly completes its course, reaching its maximum on the 
oecond day; when the throat symptoms are mild, little difficulty being ex
perienced in swa11owing; when the cervical glands are l>ut slightly enlarged; 
when the temperature does not rise higher than 104° F., and the pulse beats 
only 120 per minute; when the cerebra.I symptoms aL·c not severe, and aro 
of short duration; and when the disappearance of the eruption is attended 
by a steady decline in temperature. Even if there is a slight affection of 
the joints and a moderalcly severe nephritis during the period o[ clcsqunmn.
tion, a Ia.vorablc termination may be preclictccl. The nephritic symptoms 
will almost always entirely disappear during the third or fourth week. 

'l'he conditions for an unfavorable prognosis arc an irregular cotmm; a 
tempcmturc rising above 105° F., 1 with dyspnooa. and extreme frequency of 
the pulse ; symptoms of collapse a.tteuded by a cold snrface and a. small 
pulse, an eruption of a livid hue, and abundant hemorrhages in the skin; 
ulcerative pharyngitis, especially when it extends to the nasal passages, ac
companied by copious coryza. and infiltration or the glands and tissues of 
the neck; scrnre nen·ons symptoms, with typhoid symptoms and long con· 
tiuucd vomiting with diarrhcea coming on at the commencement of the 
attack; early nephritic symptoms and general dropsy, excessive hroma· 
turia, or almost complete suppression of urine, with high temperature. 
'l'he occurrence of any or tho more serious complications, such as pncu
mo11i:i, diphtheria, pcrica.rditis, cedenrn. glottidis, etc., always renders the 
prognosis bad. 

irr~;~~~~ ~ai~~11!0~~~~,~~si~f ~~1~~:~ 1:~e'~i1~~·t :~~~ 8t~::1:!l~~:e:fis t~!~~::g~: 
larity. It is also important to determine the pa.tieut·s power of resisting 
disease. Autumn is the most unfavorable season. Favorable hygienic sur-

1 Atcmpcratureofl10"hll!lbeenreachcd1111dyctro110 ..... edbyri'C:O\·ery; ltrosetoll5"'F.inafot11lea.!'l". 

~~~::t:~;;~~=l:.u intensely febrile disease; bcuce tile temptrature Is uot aucb a ver1 important elemeu! 
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ronndiags, good nursing, and well-directed medical treatment will greatly 
}t.'~cn the death rnte in sca.rlet fever epidemics, and those should be con
sidered clements of the prognosis. Patients with scarlet fever do better 
when left to themselves than when badly uurl:ied, even i[ unt.1.er the care of 
skilful medical attendants. 

~Jge_ is an in~portant clement of prognosis. The period of greatest mor
tality 1s from mfaucy to fi\'e years of age. Beyond this period until adult 
life, the prognosis is decidedly better. Five per cC'nL of tho whole mortality 
falls in the first year, fifteen per cent. in the second, twenty per cent. in 
cueh of the next two years, and then decreases progressively. In adultl3, 
the mortality is greatest in pregnant women, and those who arc suil'crincr 
from some organic disease, especially some disease of the heart or ki<l1icyl:i~ 

Treatment.-In connection with the treatment of this affection, the tfrst 
question that presents itself relates lo 11ropl1,ylaxis Ol'}Jrevention. 

The propltylaxis of scarl~t fc\·er is a system of the strictest quarantine. 
The sick mu::it be removed from. tho healthy. All useless articles of furni
ture must be removed from the sick-room. Fresh air renders the contagion 
of scarlet lever less powcriul ; therefore, free ventilation is of Lhe utmo;:;t 
importance. All the clothes anU excretions of the patient shoukl be dis· 
infected in the same manner as in typhoid fever. 'l'o prevent the di ~emina
tion of the dusty particles of the dcsqnamating epidermis, duriug the porioJ 
of clesquamation the surface of the body should be frequently sponged, aud 
nrter each sponging the surface should be rubbed with olive oil. 'J1ho:.e con
valescing from this disease should not be allowed to leave their apartment 
until desquamation is completed, which usually requires at least three 
weeks after the commencement of the periocl of desr1uu.mation. rl1hc 
sick.room and everything which has been used about the patient should 
be thoroughly disinfectccl, and the windows and doors of the apartment 
should be allowed to remain open for a long time be!ore it is again 
occupied. 

To prevent the spread of the disease, nurses and attendants upon llrn 
sick should not be allowed to ha,·c any intercourse with the healthy unlil 
t~1e period of dcsquamation is Passed, and after that time not until there 
has been thorough cleaning and disinfecting. 'rho funeral of those dying 
or scarlet fcrcr should not be public. There ls no known prophylactic 
treatment, except isolation, and a thorough disinfection of everything con· 
laminated by the contagion. 

A theory has been advanced that belladonna has power to prevent the 
development of this disease in those who have been exposed lo its con. 
tagious influence. '.L'his drug has been very extensively administcrml in 
order to test its effects as a preventative in scarlet fever. Aft.er ha\•ing 
carefully examined the subject, both in its literature and clinically, I nm 
convinced that belladonna l1as no power to pre\·cnt tho developmrnt, or 
mitigate the seYerity, of the fever in those who have been exposed to its 
infection. Fresh air is the only agent which can render the contagions in. 
Jluencc of th is fever less powcrfu l. 

Medicinal Treatment.-'l'he medicinal treatment of scarlet fever is al· 
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111ost entirely expect:mt. It is a dii-:case which cannot be aborted, and if 
left lo its nalural conrsc b.•1uls to reco,·cry i( the Ccvcr and lhc local symp
toms rc1miin within certain bounds. H has ccrla.in stages to pass Lhrouglt, 

and 0110 cannot sa!cly inlcdcro with its regular course. 'l'o stand by and 
wa.lch, ancl, as far as po .siblc, to guard against complications arc the physi
cian's chief duties. 'fhcrc are certain details which it is imporlaut to attend 
to. 'J1hc bed and body linen should be frequently changed. As soon a~ 

the period of clcsquamation has been reached the patient should havC' a 
warm bath once or twice during the day, tho surface of the body heing 
well wa~hed with carbolizcd soap. 'I1he baths hasten the process of dcs
qnamalion and aid in bringing tho skin into a hcallhy condition as mpidly 
as pos:') ible; the kidneys will also be relieved, and serious lesions or these 
organs may thus be prevented. Such general means a.s arc applicable in 

the treatment of all fevers may be employed. 
If the temperature or the patient rises above 10.J.:0

, certainly if it l'l~('S 

abo\'C 105' F., it is important that some measures be resorted· to Ior its re. 
duction. 'rho temper:tlurc should never be allow<.'cl to remain at 105° li'. 
longer than twenty-four hours. The means which are to be employed to 
aecompfo;h this reduction arc the antipyretic measures already rcfen·ecl to. 
There is a strong prejudice against the application of cold to the surface 
of the body in scarlet fever. I am by 110 means certain that cold baths 
arc ahrnys safe, or that in all cases the applicaliou of cold to the surface 
is jullic ions treatment. It is said that the kidneys will be most readily 
relie,·ed of tbe scarlet-fovcr poison when cold is used for the purpo:;:e of 
reducing the temperature. It is claimed that when the temperature o! a 
patient is kept below 103° F. , scar1atinal nephritis rarely occurs. rrl1is 
statement is not sustained by facts; it has been found that kidney com~ 
plications arc as cxtensiYc in the cnscs where cold is employed as in those 
cases where the temperature Tangos higher a.ncl cold to the surfacr is not 
employed. We should be governed by the same rules in the application 
of cold to the surface in scarlet fever as govern us in the treatment of 
typhoid fever. 

\\'ith regard to the use of other antipyretics I need add nothing to what 
has already been said in connection with the treatment of other fcycrl'l. 
Unless the temperature inn case of scarlet fever ranges above 10.r F., do 
not apply cold to the surface or give antipyrctics. With such a tempera
ture there probably will be delirium, but it must be regarded as one o! the 
phenomena of the disease, requiring no special treatment. If the tcmpcra
tnrc rises a.born 105° F., perhaps reaching 106° or 107° F ., and the patient 
manifests the nervous phenomena which have been referred to, such us 
restlessness, tossing, blueness of the surface, tendency to coma, etc., the 
temperature is to be reduced either by the application of cold to the sur
face or by the administration of nntipyretics. 

In all cases the patient is to be sponged frequently with tepid water, 
and if there is intense burning of the surface, a saline is to be added to the 
water. Sponging in this manner will give the patient very great comfort. 
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Some adYise lhnt the surface be anointed with oil for the relief of the 
burning .• My own experience bas led me to rely upon simple tepid S<J.linc 
wate.r. I ha.~c found that it gives patients greater relief, is more easily 
applied, and is every way more agreeable than any o! the substances which 
have been used for this purpose. I haYe not found that the applicatii:rn o:f 
oil to tho surface bas any effect in controlling the temperature, nor docs ii 
seem to have any effect on the process of dcsquamation. As soon as 
dcsquamation commences the process should be assisted by frequent wash
ings with soap and water. 

For the throat complications, which will give more or less trouble in all 
sernre cases, especially when there is much enlargement of the gbnds at 
thP angle of the ja.w, ca.using djfficnlty in swa.llowing, leeches were for. 
merly employed, but their use has now been almost ent irely aband oned. 
Of all the remedies which I have employed for tl10 relief of throat compli 
cations, cok: carbonic acid water proved best. Whether it docs more tha11 
afford relief, I am not a.blc to say, but I am certain that cold carbonic acid 
water or pieces of ice held in the mouth, and bTOnght as much as possihl1 
in contact with the swollen mucous membrane of the throat, if used earlv 
afford most marked relid. · 

In the advanced stages of the disease, where there is great infiltratio11 
of the glands and tissues of the neck, cold applications do not afford the 
same relief as when they arc used in the early stage; then cloths wrung out 
in te11id water and applied to the surface seem to be o[ service. During 
this stage, hot applications are generally much more agreeable to the 11a
tient, and the hot cloths may be covered with oil-silk. These applications 
will not hasten the suppura.tive process, unless suppuration is already estab
lished. While using hot applications externally, warm waler gargles and 
steam inhalations may be used internal1y. Of these mclhods or treaLing 
throat affections, the one which seems to be the most rational plan of lreat,... 
ment should be chosen . Jn scarlet lever I favor Lhe t18C oi hot water raLher 
than cold applications. The superficial and deep ulcers which arc some· 
times seen in tho throat o[ scarlet fever patienls can best. be lrcatcd by 
spraying them with carbolic acid, muriated tincture of iron, chlorate of 
potash, tannic acid, or any of that class of remedirs. Whatever remedy 
maybe chosrn, it can be much more successful ly npplied by means of spray 
than by n. camel's-hair brush or a. proban:r. Such local remedies thus ap~ 
plied ;f!ord great relief. 'l'he pain from these ulcerations is sometimes 
very Se\•ere, and cocaine, ether, or other anodyne applications in a form of 
apra.y ma.y be used with satisfactory results. 

In a certniu class of cases, where there is marked disturbance of the 
nervous system accompanied by great depression of the ,·ital forcc8 awl 
feeble heart action, stimulants will be demanded early. It is not necessary 
to wait until a certain stage of the eruption or of the disease is reached 
before commencing their administration. It may be nrcessary to resort to 
their use within twelve hours, or even within a less time, from the com
mencement of the attack. In some cases the beneficial effect lliat may l,e 
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produced by the free and early administration of stimulants will bo tho 
physioian·s sole reliance. 

Th e approach of kidney implication in scarlet fever 1vill be indicated by 
the dcvclopmcut o[ those premonitory symptoms which precede Lhc ana
sarcii; and whenever such symptoms are clcvclopcd, dry or wet cups, accord
ing Lo tho condition of the patient, shoul<l be applied over the region of the 
kidneys, upon either siclc of the spi ne; three or four cnps arc to be applied 
on each side, and their applicalion followed wi Lh hot fomentations over tho 
kidneys. At tho same time the temperature of the sick-room is to be raised 
to 73° or 7±° F., the body of the patient covered with flannel, hot-air or 
warm baths arc to be administered, and the administration of diurcticR is 
to be commenced early. Of these, digitalis will net most farorably. H the 
anasarca docs not disappear under the iufiucncc of the digitalis a.nd tho 
other means employed, calomel may be combined with the digitalis and 
its use continued for a few days. Pilocarpin is recommended by some; 
my experience with it has not Ucon satisfactory. '11!10 action of diurclics 
is increased by having a mercurial combined with them. In certain 
cases, when the patient is going from bn.d to worse, when the annsarc:L is in
creasing, the tendency to coma is becoming more and more marked, indi
cating an uufarorable termi nation to the case, cups have boon applied, and 
hot baths and diuretics 01111Jloyccl with no satisfactory result-if then small 
doses of calomel arc com billed with the diuretics, and its use continued for 
two or three days, the entire phase of the case may be changed. When 
toxic symptoms are marked, some advise carbolic ac id , the sulpho-carbo
latcs, the hy1Jophosphites, inhalation of ozone, etc. In conjunction with 
the mcasnres rec.ommended, the patient may drink as freely as possi
ble of water. If convulsions occur, or threatening symptoms indicating 
the approach of eonrnlsions arc developed, opium, either hypodcrmically 
or by the mouth , nmy be given. Under such circumstauccs, the effect or 
opium is often most satisfactory. It not only arrests the convulsive tenden
cies, but produces the most profuse diaphoresis, and aids in restoring the 
renal functions. 

MEASLES . 

.Measles, 01' 'l'UlJCOla, is a disease from which fow persons escape. It is 
.essentially a disease of childhood, but it may occur at any age; it is, how-
13ver, less liable to occur in young infants than in children after the !JCriod 
i0f dentition . A second attack is of rare occurrence. It is characterized 
by an erllption of red spots, accompanied by a catanh of the mucous mem
Lrane of the air-passages, a,nd a. mOJ'e or less severe fever. It is con
tagions. It may prevail as an epidemic, but occurs more frequently as a 
sporadic disease. 

Morbid Anatomy.-Its anatomical lesions, with the exception of the erup
tion, are similar to those of small-pox and scarlatina. There are similar 
changes in the blood, and the same tendency to congestion of the internal 
organs. The spleen and liver are moderately enlarged. The mucous mem
branes of the nose, pharynx, larynx, and larger bronchi, and the conjunc· 
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tivoo, are more or Jess intensely congested and present all the lesions of acute 
catauh. In the majorit.y of instances this catarrh is most severe just be
fore and during the early period of t.he eruption; generally, it begins to 
disappear when the emption has reached its height, and within two or 
throe days entirely disappears. Where death has resulted from measles 
in the majority of autopsies, evidence of capillary bronchitis is found, and 
not infrequently of catarrhal pneumonia also. 

Strictly these a.re not anatomical lesions of measles, but complications; 
they are, however, such frequent attendants of this disease, that they are 
almost a part of its history. 

The eruption is papular; the pa.pules first show themselves upon the 
face, especially upon the chin ; grarlua!ly they extend to all parts of the 
body, and lastly appear upon the back of the hands. When the eruption 
is well developed the spots are slightly elevated, and have a diameter vary· 
ing from two-fifths to one-twentieth of au inch; in form they are crescent. 
shaped, their margins are sharply defined; usually their color is bright
recl, sometimes shading of! into blue. In most cases the spots a.re distinct 
ancl separated from each other by pale tracts of skin ; they may become 
confluent, and thus give to the surface a uniform redness. When this 
occurs the surface presents an appearance similar to that seen in scarlatina. 
The earlier papule in each spot nsual1y occupies the place of a hair.follicle; 
hence some regard inflammation of a sebaceous follicle of the skin as the 
first event. The spots disappear on pressure, but immediately return when 
the pressure is removed. Sometimes each spot contains scrnral papules. 
'rbe diversity in form and appearance of measle-spots in different cases 
depends upon variations in size, elevation, and grouping of the pnpules. 
When the spots assume a dark-red color, and do not disappeiir on pressure, 
capillary hemorrhages have taken place into the papules, and the eruption 
is called hemorrhagic. When the eruption is very abundant, little vesicles 
sometimes appear upon the papules, especially upon the trunk when there 
has been profuse perspiration, called by some vesicular or miliary measles. 
As soon as the spots have reached t!;ieir maximum of development, their 
color begins to fade; the fading is progressive, the centres of the spots 
retain their redness longest; the elevations subside with loss of color. ln 
a varying time, from one to five days, the spots entirely disappear, leaving 
a. yellowish or brownish stain. This staining is due to pigmentation of the 
skin, and is sometimes visible for two weeks. 

Exfoliation of the epidermis or dcsquamation Lakes place on ly upon Lhe 
sides of the measle-spots; it is never so extensive as in scarlet fever. The 
skin does not desquamate in layers, bnt in fine brown scales, i. e., is fur
furaceous, not squamous, hence it is callecl the bran-like desquamation. lt 
may commence before the redness of the eruption disappears, but it docs 
not usually occur until the eruption has entirely faded. In most cases the 
period of desquamation is short, rarely lasting a. week. 

Etiology.-It is esaentially a contagious disease. So far as has yet been 
determined, it is only propagated by contag10n. rrh.ere.arc places, extensive 
districts, and countries thickly inhabited, where this disease haa never pre~ 

at 
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vailed. The poison or mensle~ i~ located either in lhe mucons f;errrtinn. or 
in the exhalations from the body of the infected. :rnd the mr hccomt·~ ~o 
contaminated about th(' sick that when persons who ham nol luul the dis
ease are brought within its influence, measles will he developed. It has 
been proved that the blood, lhe mucous secretions, c~pccially tho nm•al, and 
even the tears, have the power of conveying the disease by inoculation.' 
There is litUe question but that the discnse can be conveyed iu cloth
ing, or, in other words. that it is a portable disease. One not prott:'ctcd 
when cxposccl to measles is much more certain to coniract the di);casc 
than is an unprotected person to contract Rmall-pox or scurlct. fever. Jt 
is possible for the infection to he cournycd from one plt1cc lo another 
in clothing a.ud in fluids. Its microbe bas not yet. been definitely deter

mined. 
'l'ho average period of incubation is eight da.ys. During this period lbc 

poison remains latent, giving its possessor no knowledge of its presence. 
In mosL cases a slight exposure is sufficient to induce U10 cli~f'asc ; in some 
cases it. is contracted only after prolonged exposure. Susceptibility lo lhis 
contagion is almost universal. All classes arc ecp1ally subject lo the in
lection. Second attacks are exceedingly rare. The exact Lime in tho 
c0tuse of the disease when measles is most infectious is not definitely deter
mined. Statistics furnish almost absolute proof that it may infect through
out its entire course. 

Symptoms.-Measles, like the other ex:anthcmatous fevers, if uncompli
cated, runs a definite course. 

Premonitory or precursory Siage.-At the end of the stage of incubation 
or latent period of the disease, wllich is without fever, and freo Crom local 1 

symptoms, or from eight to ton days a.fter exposure, the patient begins to 
suffer from coryza, is languid, chilly and exceedingly irritable. Sometimes 
a subnormal temperaLurc precedes the first symptoms. Occasionally, in 
young children, convulsions occur. 'rhe coryza and other catunhal symp
toms, at first, may or may not be accompanied by fever, or the sudden 
initial fever ma.y be very intense. Very soon, in either case, occurs a 
marked febrile movement. 'l'hc eyes will he injected and wntery, there 
will be a burning scnsalion and an arnrsion to light, ancl t.hc eyelids will be 
red and tumcfiud. There is a constant, irritating, watery discharge from 
the nose, with frequent sneezing and pain o,·er the frontal sinnsc&. Sore 
throat is complained of, and the voice is a little lrnsky. Bronchial catarrh 
is indicated by uncasines;, and constriction over the chest, with a frequent 
dry, hoarse cough, hurried respiration, etc. 'rhc suffused, reel appearance 
of the eyes is peculiar, and distinguishes measles from scarlet fever and 
other forms of eruptiYe fever. 

After the early symptoms have continued perhaps for twenty-four houl'! 
an initial fever will ho developed which, with the catu.rrhal symptoms, con-
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tinues from forty-eighthonrs to four clays; then the emption makes its ap
pearance. 

Eruptive Stago.-~rho eruption is first soeu upon the face (about the 
chin, forehead, mouth, ancl side of the nose), thou upon the neck, then 
upon the chest and over the body, aflcrwarcls upon the legs and arms, and 
lastly upon the back of the hand. The eruption on the face feels like 
sm:1ll shot early in the disease. 'l'he eruption 11uty appear first on a part 
of the skin that has been the seat of injury. Usually it is about four d.iys 
from the time of the appearance of the eruption upon the face before it has 
passed over the entire body, and it bcgius to fade from one part aboutthirty
six hours after its 3.Jlpearancc upon that part; first, it begins to fade from 

• the face, then the neck and chest, and finally from the back of the bands. 
If closely examined, the eruption will be found composed of little, Ilue, red, 
crcsccntic dots, which, after a little time, will be seen crowded together in 
patches of irregular shape. Between these patches the skin usually has its 
natural appearance. The odor is peculiar during this period. 'fhe el'Up
tion of measles presents more of a papillary appearance upon the face than 
upon any other part of the body. With the appearance of the eruption there 
is more or less swelling of the surface, with itching a.ncl burning, and the 
color of the emption will vary from a bright rose-retl lo a dark mahogany 
hue. The difference in color depends upon the condition of the inclividu<tl 
and the peculiarity of the type of the disease, rather thim upon any change 
in the skin itself. 'rbe respirations are hurried, and convulsions may, in 
children, prove fatal. Epistaxis is common, and the lympbalic glands 
arc enlarged . As the ernptiou disappears it loses it5 bright red color and 
becomes a yellowish reel, until Dually nothing but a staining of. the s1u
face is left; then dcsquama.tion commences. Increase i!l fever and rise 
in pulse ancl nocturnal delirium often follow the first outburst of the 
emption. 

Desq_uamative Stage.-Tbe desquamation which fol1ows the eruption is 
not like thcdesqua.mation of scarlet fever-scaly or "pcely,"-but it occurs 
in rnry fine dust-like flakes, which may pass unobsen'ed. The eruption 
reaches its height by the third day .from the time of its appearance, and 
generally has disappeared by the end of the sixth day. As a rnle, during 
the development of the eruption the catarrhal symptoms aucl fever are in
creased in intensity; the patient will sneeze and cough, and frequently 
with such severity and with such a coarse, grating tone, that it bas re- .. 
ceived the name of" iron cough." It is not the cough of croup (though a 
true croupy cough is sometimes present); there is no striclulous breathing 
accompanying it, but it is tl1e result of an ordinary catarrhal laryngitis, 
which causes the patient to cough perhaps for two or three chi.ys without 
expectoration, or any attempt at expectoration. During this pC'riocl the 
pulse will range from 100 to 120 beats per minute, and in young chil
dren it ma.y reach lGO. In the majority of cases the temperature clors 
not rise above 103° F., but lt may rise ns high as 106° or 107° F. As 
soon as, or even before the eruption begins to decline the temperature oflen 
falls two or three degrees. As the decline in the crnption goes on, the 
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temperature gradually falls, until by the time the emption. has entirely 
di&1ppearcd the patient 11'111 bo 

-~~~~~--.---,--.---,--, fully convalescent. 
JJa.'J J _ 2. :l 4. 5. O. 7. 8. 9. fO. .Measles, like scarlet fcnr, is lia-

.,, t ' /11 e m'c blc to irregu]n,rities in its deyeJop
ment. When it is prevailing in a. 

101 1ocnlity, cases occur in which all 
the catarrhal symptoms of the clil5· 

10.1· ease arc present without an erup-

10:/ ~~~~c~y ~~~~1~b~!:~~e ti:a::~ ~~~~~:::: 
10/ with no cutarrhal symptoms; from 

the appearance of the eru11tion one 
1o0 will not be able to say whether tho 

patient has or has not measles ; i[ 
9§ the subject has been exposecl to the 

contagion of the disease, the cni:;e 
Rf/ will probably be regarded as one of 

measles, and yet if there are no 
catarrhal symptoms, bnt simply an 

Tcmpcrntnrc nceord inn caee of Measles. eruption, such a diagnosis would be 
made with n questiou. 

rr herc is a form of roseola which very closely resembles measles in every 
aspect of the disease, except the catarrhal symptoms. '11here is au irrcgu
lnr form or measles which prevails epidemically, which is characterized hy 
a. tendency to ulceration of mucous surfaces. This form shows its peculiar 
kndcncy by the clcrnlopmcnt o[ ulcers at the angle of the mouth, within 
the nose, aronnd the vu1vn, anus, etc. Sometimes t11cse ulcers spread and 
so inlcrfcrc with deglutition and respiration as to endanger life. The 111-
ccnttions arc accompanied by grea.t prostration of the vital powers and a 
tendency to gangrene of the abovc-n:imed parts ancl also of the lungs. '!'his 
irregular variety only occurs in those who arc poor1y nourished. live iu badly 
,·cntilated houses, and are surrounded by unfarornble hygienic influences. 

Again, there is a form of measles in which, at the very onset of the 
disease, there is a very high range of temperature. There will !Jc no 
moro severe catarrhal symptoms than in the ordinary forms-no more 
bronchitis; but there will be a higher range or temperature, perhaps rang
ing as 11igh as 106° or 107° :F. Associatecl with this pyrexia there will 
be restlessness, a dry tongue, and, very soon a[ter the appearance of 
the dry tongue, a change in the color of Lhc eruption, wh ich will assume 
a dusky purplish hue. The eruption may present this peculiar appear
ance at the very commencement of its deYelopmcnt. rrhis type of measles 
is called "black mMsle.~." The color of the eruption simply shows that 
there ha.Ye been extensiYe blood-changes. [u most cases. these clrn.ngcs 
haxc taken place prior lo the dcrnlopmcnt of the eruption. By some it 
has been claimed that there is at work a peculiar epidemic or endemic in
fluence that gives rise to the peculiar type of t he diseBlle ; but as I have 
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been brougllt in contact with it, it has seemed to me that it ditTerecl from 
the ordinary type only in the intensity of the fever. It is the high range 
of tempern.ture which stamps it as fl, peculiar typo or the disease; but as 
soon as the eruption has made its appearance, although at first it nrny be 
of a bright red color, within a day or two it assumes the peculiar dusky 
black appearance which has given rise to its name. 

'l1herc is another irregular form of measles in which the eruption is 
largely made up of petcchial spots scattered Ol'er the surface or the 
body, clnc to a hemorrhagic diathesis. It is really a hcmorrhngic form 
of mensles, and is a very un!:tvorable type of the disease. At first the 
emption presents the same appearance as the ordinary eruption of measles; 
but, after the fever has continued a !cw days, it assn mes a dru·k color, the 
patient becomes restless, the tongue dry, there ma.y be vomiting and 
diarrhcca, and, if death occur, aL the post·mortcm ox:imination lesions 
very o1oscly resembling those of typhoid feyer, such as changes in the 
spleen and elevation of Pcyer's patches, will be found. 'fhcsc cases are 
also known by the term "black measles." Ilemorrlrngcs also occur from 
nose, mouth, urethra, intestinal and other mucous tracts. 

There arc thus two forms of black mcasles--ouc in which the eruption 
consists of petechial spots scattered over the surface, and dependent upon 
a hemorrhagic tendency; in the other form the emption assumes a dark 
nppcarn.nce on account of changes which have occurred in the blood, the 
result of a. very high temperature at an early period of the attack. There 
is always mor<' or less danger connected with any of the more sernrc forms 
of irregular development. Although measles is usua11y not a disease of 
much severity, yet, howcrnr mild the type may be, it is liable to complica
tion, and the most frequent complications are to be found in the respira
\ory organs. 

Oo111plications.-Of these the most important is broncho-pueumonia. 
Rare!)' is there a case of measles without more 01· less bronchial catarrh; 
but the bronchial catarrh which ordinarily attends it is not of much con
sequence. When, however, broncho-pneumonia occurs, the patient is in 
great danger. Upon auscultation, instead of loud, sonorous r;Ues, which 
indicate that the catarrh is confined to the larger bronchial tubes, there 
are tine crackling sounds, accornp:rnie<l by an entire loss of, or an e:xtrcme
ly feeble, vesicular murmur. A folrnlar pneumonia. which complicates 
measles is always atteuded with danger, antl when depression of tem1)er· 
ature follows decline of the eruption, all the plllmonary signs may grow 
very intense. With serious lung complications, tho eruption may recede. 
As a rule it attacks both lower lobes at the same time, especially their 
dorsal aspect, while in the upper Jobes only a few tubes arc involved. 
This complication may occur at any time dnring tho ronrse of measles, 
~nt it is more liable to occur just after the eruptive stage. Its de· 
H!lopment is attended by a rise in temperature, in proportion to the ex· 
tent of lung involved. 'rhe urine is always scanty au<l may be sup· 
pressed. 



Secondary meningitis not infrequently occurs a~ a complication of measles. 
Wh en it does occur, it is developed during the period in which the cruplion 
is disappearing. It is more likely to occur in this disease than in scarlet 
fever. 

A scqnela of measles is a mild form of opllthnlmia. This ophthalmin 
mn.y considerably inconvenience the patient, and lead to perma11cnt injury 
of the eyes. His especially important to remember that it appears during 
the convalescing })eriod, that it is a conjunctivitis, and usual ly cnlirC' l.r 
disappears if the eyes are frequenUy bathed witJ1 warm water and properly 
protecle<l from the light. 

Otorrh cea, or inflammation of the externa.1 car, is another sequcla of 
measles. It most <'ommonly appears in those patients who luwe what is 
called a strumons diathesis, have phthisical parents, are themselves badly 
nou rished, or who h ave suffered from a severe form o( measles. 'l'his 
otorrhcea is sometimes very obstinate, and if it yields to treatment docs !<IO 

very tardily; it may be followed by permanent deafness. 
In adulti. acute milinry tubercnlosis not infreq uently occurs a!-: n, seque]a 

or measles. ~l'h e mucous membrane of tho intestinal canal may also be
come the seat of important comp1icn.tions in measles. A mild form or 
gastric catarrh is of quite frequent occurrence. but is rarely serious in 
character. Severe intestinal catarrhs, giving rise to troublesome diarrhooa 
and dysentery, arc sometimes very ser ious complicati ons, especially in 
very young and feeble children. Occasion ally malig1rnnt epidC'mics of 
measles prevail, during which the fatal results arc chiefly due to intestinal 
catarrhs. 

Diph theria docs not so frequently complicate measles as it does scarlet 
(ever. It generally makes its appearance when the eruption is at its l10ight, 
::md when severe its occurrence is marked by a rapid rise in tem perature. 
'.rho symptoms of the diphtheria are the same as when it occurs as a 
primary disease. It must always be regarded as a serious complication. 
Not infrequently measles leaves the patient in a state of genera] ilJ.health. 
Especially is this the case in scrofulous a nd rachitic children. 

Differential Diagnosis.-Ordinarily, when the eruption is we1l defined, 
the diagnosis of measles is not difficult. In some cases, however, the 
eruption presents an appearance which closely resembles that of scarlet 
fever and roscola. Jn nearly every case of measles the catarrhal symptoms 
accompa?y the precursory stage, and increase in severity during t he period 
of eruption. The presence or absence of these catarrhal symptoms will 
enable one in the majority of cases to make a differential diagnosis. 

In children, th e eruption of typliusfevM· very frequently closely resem· 
bles that ?f measles, but i t docs not appear upon the face, and is not 
accompa111ed by catarrhal symptoms. In typhus fever, nervous symptoms 
a rc quite frequently present, sucb as delirium, prostration, and tendency 
to coma. Such symptoms are only met with in the hemorrhagic or typhoid 
variety of measles. Before the appearance of the eruption a careful ex
amination of the mucous membrane of t he pharynx will settle the question 
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of diagnosis. In measles the mucous surface will be more or less intensely 
injected; in typhus fe1·er it wil l not be so injected. 

The differential diagnosis between measles aucl small-pox bns been con
sidered. 

The eruption of measles differs from that of roseola. In measles it is 
partiully couflucnt, in roseola it is Don-confluent. Jn roseola the mucous 
membrane of Lhe fnuces is not intensely injected, and the fever does not 
run n characteristic course, the reverse of which occurs in measles. H the 
tempcrnlurc is normal, if the eruption on Lhc lrunk is of a bright color, 
iC the surface is smooth, and if catanhal symptoms are absent, measles 
may be exclmlcd. 

It is hardly possible to mistake s,ypliililic exantl1emata for measles, for 
there are certain g landular changes whjch ntle11d the clevclopmettt of 
3yphilitic eruptions which establish the diagnosis. In the early period of 
the disease, when coryza is a prominent symptom, before the appearance 
of the eruption, measles may be mistaken for an ordinary influenza. 

Prognosis.-The prognosis in uncomplicated measles is always good. 
Any irregularity in its development, and dentition in chi ldren, may render 
the prognosis unfavorable. In the hcmorrhngic, ulcerative, and in the ty
phoid varieties the prognosis is grave. Measles occu1Ting in pregnancy does 
not prove fatal to the extent that scarlet fever does; but abortion is very 
common. Intra-uterine measles may be recovered from, and the child is 
then proof against n second attack. In severe cases, the deviations from 
the typical course of the disease which render the prognosis unfavorable 
nre a temperature of 105° or 1on° F . during the period or initiatory 
fever, a retardation or an irregularity in the appearance of the eruption at 
tht' begfoning of the eruptive stage, and the occurrence of complications, 
e1'pccially broncho-pneurnonia, croupous laryngitis and diphtheria. Pro
fuse hemorrhages from the mucous surfaces, during any period of the fever, 
render the prognosis unfavorable. Recession o.f tho rash is very unfavor
nblc wlFn there arc any pulmonary symptoms. The hygienic surroundings 
of the patient greatly influence the prognosis. ' 

The prognosis also depends upon the age of the patient; the rate 
of mortality is much greater among adults than children, and in very 
young children limn in older children. The cl1aracter of the prevailing 
epidemic determines to a very great degree the prognosis. When measles 
i:.;dcreloped in one who is suffering from a severe chronic disease, especially 
some organic disease of the lungs, the prognosis is unfavorable. 1'he 
patif'nt will not probably die during the active period of the measles, but 
the chronic pulmonary disease may terminate fatally from the effects of 
the measles. For in:Jtance, a 1x~ticnt has evi(]cnces of consolidalion about 
the apex of the lung, a condition which j uslifies a L.~vorablc prognosis; let 
measles be developed in such a case and broncho-pueumonia will prob
ably occur, from which acute phthisis rnay be dc\•elope<l. 

1T1.Jcpreseuceofsewer·gB.Srl'lld•'rsuel\r\yeverycasefata.1.-Quaiu. 
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In measles, death rarely occurs <luring the GrsL week or the:> disea"'r; it 
usually lakes place during the second week ; if serious complications occur, 
it ma.y take place later in the disease. rrhe rate of mortality is estimated at 
.Uom one to four per cent. 

Treatment.-Thc prophylactic treatment o[ measles consist.a in isolating 
the affected person. When measles run a regular course, the principal duty 
of the physician is to watch for, and guard against. the occurrence of pul
monary and other complicalions. All that is necessary is to place the 
patient in a large, well-ventilated, darkened room, with the temperature 
of G3° or 65° F., so that the congested conjuuctivre nrny not be exposed lo 
light. 

'l'he chief article of diet should be milk. If the patient complains or 
itching and burning of the surface, he may be frequently sponged wiLh 
tepid water; this cu.uses an itlleviation of the itching ancl burning, and re
duces the temperature. In an ordinary case this is all that will be re
quired. Ilot drinks 01· stimulants have no power to hasten the appearance 
of the erupLion; the administration of the latter may be followed by \'Cry 
injurious results; convulsions and death may occur. In an ordinary case, 
stimulants should never be administered during the initiatory }Jeriod of 
the fever, unless there is some special indication for their use, such as great 
prostration or bronchial complication; then they may sometimes be used 
with benefit. Covering the patient with heavy clothing does not hasten 
the appearance of the eruption. The greatest cleanliness should be ob
served ; besides, there should be free ventilation, avoiding all draughts, 
in the sick-room. If there is thirst, cold water may be freely taken in 
small quantities at a. time. 

If the case is severe, and the temperature rises to 103 or 104 degrees 
F., it may be reduced by frequently sponging the surface with tepid 
water.' 

Post-pharyngeal catarrh is liable to extend into the larynx and bronchial 
tubes and give rise Lo bronchitis. One of t.hc most jmportant duties oft.he 
physician is to watch £or the occurrence of this complication; he thouhl 
frequently examine the chest, ancl when t.he bronchitis is found to have 
reached the capillary tubes, should immc<lia.Lcly commence treatmC'nt for 
its relief. I have found the inhalation of steam to afford the greatest re
lief, and to best control the bronchial inflammation. As soon as the larynx 
has become so involved as to inter/ere with the respiration o! the pati~nt, 
and there is danger of croupous laryngitis, immediately order vapor inhala
tions, and insist upon their continua.nee until the laryngeal symptoms shall 
have subsided. Sometimes this subsidence will take place within two or 
three hours, and, again, not until after two or three days. The value of 
v.apor inhalations in the treatment of the laryngeal and bronchial complica
twns of measles, I regard as very great. When broncho-pueumonia is tlc-

1 German writcra recommend the cold bath in lhe treatment or meaalca. I ehould he@[tate to plate 1 
lJatient with meu\ea in a cold bath, on account or U1e grllat tendency lu thia dil!(!alle to pulmonary com 
pllcatioos. 
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velopcd, it is lo be treated in the same manner as broncho-pneumonia 
de\ eloped under any other circumstances; the patient should be sustained 
hy lhe free use of stimulants. 

Pulmonary complications in measles are orten the result of exiJosurc to 
sudden changes in temperature; the sorority of cutarrhal symptoms will al
ways be increased by such exposure. therefore it is of grC>at importance in 
the management of every case of measles that the patient should be pro
tected against such changes. w·hen there is great restlessness during the 
fever of invasion, or during the Cflrly period o[ the ernptiYo stage, small 
do:;;cs of opium, in the form of Dover's powder, lllfty be administered with 
marked benefit. 

The management of the different varieties of measles will be indicated by 
tho general condition of the patient. In the ulcerati\'e, hemorrhagic, and 
typhoid varieties, the free rulministrntion of stimulants should Le commenced 
early. Usually in these ,·arieties there is great prostration, :rn<l. Lile main 
indication is the support o[ the pnticnt. Diarrhc.eaat the close of measles 
may take the place of lung complications, anti should not be too suddenly 
checked. 

GERMAN MEASLES. 

(Rolliebi.) 

German measles, or epidemic roseola, has been regarded by some as a 
modified form of mensl<'s; by others ns a modified form of scnr1ct feyer; 
again, it has been thought to be a combination of the two diseases-a. hy
brid di~ease. Some maintain that it is not a.n independent and specific dis
e:t~C'. but thut it may embrace any blotchy exanthem. 1 I am di:;;posed to 
r('garLI it as a different type of mC'asles from that which ordinarily pre
rn.i ls, and by way of dislinction would call it German measles, or epidemic 
roseola. 

Morbid An3.tomy.-It is one of the mildest of the eruptive fevers. It 
prcniils epiclemically and endemically. The study of its morbid nnatomy 
has been almo!it cxclusivc1y restricted to the eruption. rrhis consists o[ ir
regular spobi, or hyperremic blotches, varying in size from a pin'i; head to 
a large pea, usually slightly elenited, so that when the hand passes over 
the surface of the skin it feels somewhat rough. Sometimes thesespotsoc
cnsi011 intense itching; they arc quite distinctly sepamtcd hy healthy skin, 
and disappear under pressure. As a rule, even at the acme of the develop
ment of the eruption, their color is a pale rose-red, paler than the intense 
red of the eruption of scarlet fever, or the peculiar bluisl1 hue of the erup
tion in severe cases of measles. It appears upon all parts of the body, but 
is most abundant upon the face and trunk. rrhe spots are usually dii;;crc>le, 

1LaterGennan "rllersregard ita!'&ll ind£'pt:ndent atrection,:a Ppccillc,acutc,and coutagiou11 cru11th'e 
rner,andbavcgivcntoitthcuameofrubeolu. 
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:ire round (not cresccntic), lhC'y oCtcn lie crowded eloscl_ together, hut lhl'.\ 
arc not confluent. 

Mild roseola is a puncta.tc rnsh. The throat is reel und the glnnds in 
the neck may be enlarged. The rash rarely lasls more th:in two days, and 
it is attended by itching. In some cases there is slight dcsquamation; 
it disappears and leaves no trncc, except in occasional instances, when tllt're 
is u. transient, yellowish discoloration of the skin. 

Some affirm that the nrnh may disappear and reappear altcrn1dC'ly 
for ~evernl da.ys, and when it Jrns finally dbmppeareU the disease has lc>r
minatecl, and there is nothing to fca.r from complications or scquehe. In 
CC'I'lain rare cases vesicles 1:es0mbling mifou·ia nrny be dernlopecl upon the 
byperremic spots, especially upon the back; these arc chiefly due to external 
conditions. 

Etiology.-Doubtless this disease is contagious. Nothing is known con
cer11ing the nature of its contagion. It is essentially a disease oi child
hood. In lhose over forty yMrs of age its development is of ,·ery rare 
occurrC'net'. It is com·eyccl from one person Lo another in the same mim

ncr as measles. It has been staiecl that women are more susceptible to it 
than men. 

Symptoms.-Epidcmic roseola is so mild n.n affection, that it is question
able whothcr it has an imasivc stage. The dmation o! the stage of incuba
tion is from two to three weeks. Generally, the symptoms which nrnnifcst 

themselves two or three clays before the ;tppcaraucc of the eruption arc 
much less marked than they arc in any other eruptive fc\'er. Perhaps in 
many cases they escape notice. The period or invasion is seldom more than 
twenty-four hours. Quite frequently the eruption is the first symptom of 
the di:sease. 

Ju most cases there may be nothing more tlrn,n a feeling o.f discomfort. 
In other cases the disease may be ushered in by vomiting, diarrhcrn, and 
convulsions. In many cases, immediately preceding the eruption, an<l ac
comp:rnying its appcamnce, there is well-marked fever, headache, loss oC 
appetite, and sometimes noliceab1e prostration. When the eruption is 
regular in its appearance it affects first the neck and chest, then the face 
and scalp, and then gradually extends downward over the trunk and ex· 
trcmities. Usually, the development and spread of the eruption are rapid 1 

perhup~ no more thn.n two or three days being occupied in its passage over 
the entire body. Its clura.tion upon any one part of the !Jody before it be
gins to disappear is not more than twelve or twenty-four hours. fo the ma
jority ofcases the temperature does notrise more than 1° or 2° F. It may 
rise to 102° F. or 104° F. During the second clay, tl10 temper1.tturc begins 
to faU. Sometimes it reaches the normal within twelve hours, occasion· 
ally not until the third day. Sometimes it reaches it by crisis, at others 
by lysis. The pulse increases and diminishes in frequency according to 
the. rise and fall of temperature. The tongue is usually covered with n 
whitish coating, and is clotted hero and there with red and swollen pa.pillm. 
The mucous membra.ne of the fauees is gencmlly congested and the tonsils 
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n1oderatcly swollen ; there may be some soreness of the throat. The 
mucous membrane of the air-passages is -~~~~~~~ 

~;~~~~:1C~~l;, ~~nt~i:i~~se0tr o;i~~c Cci'\;~~1:~: IJag. n:·e 1 ,:~ 1 ,~~ 1 1~ 1 ,~~ .6~ 1~, 
sneezing and coughing arc frequently 

~;e:~1~~te~uciu~-~~fo:r:h~~si:~~~1°s~e:nd s~1~~ iru' 

fusion o( the eyes with congestion of the /M" 
coujunctiml vessels is rarely present; there 
may be fL slight degree of photophobia. J/JJ• 

The face and eyelids arc noually slightly 
swollen at the time the ernption nrnkes its 1u2· 
appcamuce, but this swelling rapidly dis- /tJ/' 
appears. 

In most cases, there is moderate swell- 1utl 
ing or the lymphatic glands of the neck. 
an<l enh1r~ement of the glands at the nape ,9J• 

~~c~1~~t~lec:i~n~~o~~~~~t:o~1~:~~1:~e~;1~~ 0:ut1~~~ yg• 
her or days ·rhe disease i~ so mild in char
acter llu;t children are with difllculty kept 
in bed. Temperature Re~·~~s\~,,W ca~e or German 

Differential Diagnosis.-One of the promi-
nent features of this discaso is the close resemblance which its emption 
bears to that of measles. In certain cases it may be impossible by the emp
tion alone to make a differential diagnosis. When lhe emption of measles 
is 11ot typically dcYelopecl, a. complete 11istory of the case must he lakrn 
into consideration. ''.rJ1rn this hi1s hceu done, there is usually no great 
difficulty in arriving at fL correct diagnosis. Perhaps that which will best 
aid in making a differential diagnosis between roseoln. and measles is the 
fact that n.n attack of one docs not protect against the other, any more than 
does nn attack of mricella protect an indi\-idual Crom an attack o! rnriola. 
This fact certainly establishes the non-identity of the two disrases. The 
short period of inrnsiou, the eruption appearing first on the chest and neck, 
the t•ery mild nose and throat symptoms, and the low temperature are in 
conlmst with U1c symptoms or measles. 

lt has been questioned whether a person may not have fL second attack 
of epidemic roseola. 'l'he hltest observations go to prove that n second attack 
is of as rare occurrence as a. second a.ttack of mcnslcs or scarlet fc\·er . 
Again, one attack docs not protect an indi\'idual against the contagion or 
scarlet fever; nor does an attack of scarlet fever protect one against the 
contagion of roseola. An indi,1iduul may have an attack of cpidem1c 
roseola vcrv soon after he has been ill with measles or scarlet ievcr. 
PrOgnoai~.-Thc prognosis is always good. Complicatiom rarely occur; 

when they do, they arc usually pulmonary. 
Treatment-The treatment of this affection consists in protection against 

exposure. Tepid sponging will relieve troublesome itching, and reduce 
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fm·cr. Regulate the diC't, fm<l carefully wnlch the catarrh o! the air.pa! 
sages. As a rule, convnlesccnce is rapi~ 

MILIARY FEVER. 

This form of fever cannot strictly be regardccl as n. contngious tlisen.c:e, 
but it so frequently prevails in connection with measles and scarlet ferer, 
aml has apparently so many elements of contagion, that it is included iu 
the list oi contagious fevers. Some deny ils existence as a. distinct fever. 
Writers have dc~cribcd it under the names o[ sudamina, sudoral exan
lhrma, miliaria alba, clc. Several diseases which are accompanied by sweat
ing, nnd which exhibit a. tendency to the formation of miliary vesicles, hav£ 
been call ed miliary fever. 

Until the occurrence of the severe epidemic o[ the disease known as the 
"English Sweating Sickness,'' its specific type was not recognizecl . IL lrna 
prevailed epidemically over limited areas, in Belgium, France, England, 
Germany, Ital;, and Austria. In some of these epidemics eleven to twenty 
per cent. of the whole population of the invaded district has been attacked. 
'I1he a ,·crage duration o[ the epiUcrn ics has been from three to four weeks ; 
occasionally they have bated from three to four months. 

Morbid Anatomy.-Few post-mortem examinations have been made, and 
those few have fn.iled to reveal any cltaracteriHlic lesion. The miliary 
vesicles which are seen upon the snrface of the body, and the cutaneous 
eruption, are developed because the secretion o[ the sudoriferous glands 
cannot escape. The escape of the contents of these glands may be prr
vonted by two causes : (I) the gland-ducts may become obstructed; or, (2) 
the secretion may be so abundant that it cannot be transmitted by tho 
~fand-rluct. In either case, t11e secretion emerges under tbc epidermis 
around the sweat-duct, rmd as tho scales are lifted up, a. small clear vesirle 
is rormcd . Tbe liquid contained in the vesicle at first is transparent, has 
an acid reaction, and is said to conta.iu free nuclei and cells which have 
three or more nuclei ; these nuclei remain visible after the cell memhrnne 
has been destroyed by the addition of acetic acid. rrhe contents of the 
vesicle becomes milky and yellowish from pns (m. alba). It has Le<n 
claimed that the '"irus of the disease is contained in these polynncleatcd 
cells. Arter death, the skin becomes oodematous, and very soon the ot1or 
or decomposition is perceptible. 

Etiology,-It has been supposed that miliary Cover was indirectly inducC'd 
~.Y scarlatina, the puerperal condition, variola, vaccinia, typhus fever and 
like diseases, and that it was not a distinct disease arisin!! from some con
:;;Litutional cause. The prevalence of this fever in con~ectiou with theiKl 
diseases ga.ve rise to this supposition. Epidemics or this disease ham 
generally prevailed during the spring and summer months; from this fact 
one would be led to think that there is some atmospheric condition pecul
iar to these months. Again, the disease has most frequently appeared in 
warm, moist weather, and from this fact it has been supposed that some 
pecnlia.r condition of the soil is necessary to its development. Certain 
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epidemics have shown a close connection with contaminations of the soil 
such as arise from neglect of drainage, collections of refuse, etc. Doubt: 
less, such conditions of the soil may increase its severity, rrnd cause it to 
prevail m01~c extensively, but facts do not prove that, dirccL.ly or indirectly, 
they cause its development. 

The disease usually attacks healthy adults, a.nd occurs more frequently 
among females than males. It attacks all classes, and its spread docs not 
seem to be affected Ly crow<ling.' 
da~!'."'pt;~~~~~.:v::-:::. :du(';Jti~l~e o!1!;: o~·:,~;~s:~,,c~·o~) fi/~1: ~~a;~g1;5 
sweating; and, (3) tlie stage of eru,pt,ion and desquamation. 

Tile Stage of Invasion.-The average dLlration of this stage is from 
forty-eight to seventy-two hours. It is characterized by an cxcessiYe irri
tation of the skin, thirst, general lassitude and headache. There is also 
more or less febrile movement. Some writers mention a feeling of suf
focation, which is usually preceded by a sense of oppression at the cpigas
trium . rl1hcse arc the characteristic symptoms of the stage of inmsiou. 

T!te Stage of Sweating.-Tbis stage is usually ushered in by rigors; 
rarely, by a well-marked chill. The characteristic symptom o! this stage 
is profuse and persistent sweating. The sweating is accompanied by a 
prickling sensation of the skin, distress, and a sense of compression at the 
epigastrium, and by more or less violent palpitation or the heart, with pre
cordial pain. Usually the sweat appears ou all parts of the body at the 
same time. Sometimes it appears first upon the head and breast, then 
gradually descends, ancl soon becomes so abundant that erery article o[ 
clothing, bed-clothes and bedding, becomes saturated. The pulse some
times reaches 140 beats per minute, the temperature rises lo 103° F., 104° 
F., or even 105° F . , and the skin, notwith standing the profuscpcrspirntion, 
feels extremely hot. During this stage the headache and the sense ot 
suffocation increase; the cpigaslric and precorclial pain ancl t110 palpita
tion increase in severity, ancl sometimes become alarming, although the 
most careful physical exami nation fails to discover any lesion in the 
heart or lungs to account for lhem. rrhe respiration becomes rapid, often 
irregular and intermittent. 

Irregular exacerbations, or even intermissions, in lbese symptoms may oc
cur, but, as a. rule, they continue without abalcmcnt until the vesicle ap
pears, on the third or fourth day of the disease. 

Tltc Stage of Entplion.-'l,his stage is characterized by the appearance o[ 
a rash. It is first seen upon the neck and breast, then upon the back and 

1 1tcanhardlybcregardedasa contaglousdltease,lnthefleneethatitcanbecornmunlcateddlrecUy 
tromthesicktothewell. It does not seem to be well established that the dii.<t'Mecau bede\·cloped by 
Inoculation with the contents of the vesicle, notwith~tanding it has been snpposed thatccrt11iu cell11 in 
lhe ftald hold the contagion or thedisea.l'e. The Infrequency or tbceimnltancou$OCCUrrcurcormiliary 

if !~@~~ff f i [t~ff J'.;:~~if~i:~~;id~~t~::I~I;~~~I~!.¥~t~:~~~:i~~ 
Muchremah111 to be learned in rf'gu.rdtothc rchuioushipexlsting bi-twf'ou mii1aryfcvera11dtheothor 
di&JMuwblcbwcbavementioned . 
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extremities, sometimes upon the mucous membrane o! lhc mouth, 11osc, and 
conjunctiva, sometimes upon Lhe abdomc11 an'l scalp. This eruption con
sists of irrcgul~rly slrn.ped spots, 1-8 to 1-16 in. in diameter. ln some 
cases they stud the skin so thickly tlrnt it appears like an unirorm sheet of 
vivid redness. Alter the lapse oi a few hours, vesicles cnn be Reen in the 
centre of these spots; perhaps at first they arc so sma11 us Lo ucccssilate 
the aid of a Ions to discoycr them. These vesicles rapidly increase in size, 
n.nd auty reach the size of a millet-seed or a small pea. The contents. of 
these vesicles have ~tlready been described. Occasionally, as the eruption 
appears, all the constitutional symptoms arc increased in severity, but u1;u. 
a11y they nre modified and disappear either suddenly or gradualJy after its 
development. Jn the milder cases the vesicles only, wit.bout ihe cflion•6-
ccncc, are seen. Vomiting is rarely present, although nnusea is a comn10n 
symptom, as is also constipation. 

rrhe urine is usually scanty and high colored; in some cases there is !':Up

prcssion of urine. Occasionally, during the stage of eruption, i1rofusc 
secretion of urine takes place. 1'his has been rcgardC'd as a fa.rnrablc 
symptom. The vesicles, clear at first, soon become opaque and yellvwish, 
remain for two or three clays, then burst and begin to fall off in scales. 
Desqumuaiion is usually completed within forty-eight hours, but conrnlt's· 
ccnce is often quite protracted on account of the debility and emaciation. 

Such is a brief description of miliary fever, when it runs rt regular conrsC', 
but there are certain variations in the deve1opment of the symploms wl1ich 
should be noticed. In the severest form of the disease, the temperature may 
rise to 107° or108° F., and there may be delfrinm and a sense of suffocation. 
Again, even in fatal cases, tl1e eruption, sweating and convulsions may 
be absent. Occasionally sudden and fatal collapse follows the swealiug 
stage. The typhoid condition may be developed in the sweating stage, 
and may be attended by black sordcs npon the teeth and tongue, epistaxis 
a.nd uterine hemorrhage, and may terminate fatally, without any consid
erable n.natomical changes recognizable niter <lea.th . 

Complications are not. of frequent occurrence. Oec1.1siona1ly there is 
bronchitis, pneumoni~~, and diarrhcca. 

Rela11ses are of common occurrence, but recoYcry generally takes lllacc 
after a short relapse. 

Differential Dia.gnosis.-Milia.ry fever may be confounded with measles, 
with malcerfrtl fever, a.nd with typlwid fever. 

The profuse sweating, the prickling of the skin, tl10 intense oppression 
at the epigastrimn, the sense of suffocation, with precordial pain, and the 
peculiarity of the eruption, are sufficient to distinguish it from measles, 
from intermittent fever (although a decidedly intermittent type of the dis
ease sometimes prevails), and from typhoid fe,·er. When the disease pre
vails epidemically, the diagnosis cannot be difficult. 

Prognosis.-When the disease runs a regular conrse, with only a moderate 
degree of severity, the prognosis is good; whereas grea.t severity of the fe
brile symptoms, exceptionally profuse sweating, and increasiag sense of 
constriction of the chest, with suffocation, render the prognosis uniavora· 
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ble. The accession of profuse l1cmorrhages, coma, convulsions, active de
lirium, or symptoms of colhlpsc, render the prognosis uniavorablc. 'I1hc 
severity of the symptoms is usually mitigated when the emption ma,kcs it...; 
ap1Jeanrncc, and dcat.h rarely occurs after that stage is reached. If a fatal 
termination is reached, it usually takes place during an exacerbation, prior 
to tl10 appearance of the eruption . Iu some epidemics, the rnortaliLy has 
been Yery great; in other epidemics the di.soase bas been mild in character; 
eight or nine per cent. is the average death-rate. The character of the 
epidemic affects the prognosis. 

Treatment. - At one time diaphoretics were employed in the treatment of 
this disease, 011 the supposition that the sweating and eruption were criti
cal mauifcsta.tions, and must be aided by all possible means. 'l1 hc sense of 
suffocation, with tha.t of constriction of the chest, was thought to indicate 
blood-letting; but it was soon decided that loss or b1ootl aggravated rather 
lhan improved the p<ltient's condition. Antii,.;pnsmoclics, norvincs, quin
ine, emetics ancl counter-irritants at different times have'formecl the basis 
of various plans of treatment. 0.f fate, subcutaneous injections of mor
phine have been used with adrn_ntage. Sinapisms and blisters ha.rn been 
employed for the relief of the sense of constriction in lhe chest, and for the 
epigaslric and precordial distress, with benefit to the patient. It is now 
acknow ledged that the administration of purgatives in large doses should 
be carefully avoided, as well as blood-letting, general or local. 

At present the expectant pla.n of treatment is regarded with most favor. 
It chiefly consists in the use of cooling drinks, aromatic teas, aeiclulated 
water, sponging with warm water, or the employment of warm baths. Tl.. 
has been thought that the addition of alum or vinegar to the.water used for 
sponging or bathing is beneficial. In the treatment of th is affection, quin
ine seems to be regarded with almost universal favor. If restlessness is 
persistent, opium, ether, valeri;rn, and antispasmodics may be employed in 
moderate doses, carefully watching the effect produced. The patient should 
be surrounded by proper hygienic influences, the diet should be moderately 
nutritive, and in those cases in which convalescence is tedious a steady and 
continued tonic treatment is indicated. Jn the severest form of the disease 
stimulants may be employed with benefit. 

INnUENZA. 

(Epidemic Catarrh.) 

Influenza is a specific continued fever, generally widely epidemic, and at
tended Ly catarrh of the respira,tory anrl digestive tracts. It has rcceirnd a 
great variety of names. In 1830 and '31 a severe infJ uenza epidemic swept 
over the whole civilized world. 

Morbid Anatomy. -There are no special pathological lesions of influenza. 
There is generally more or less extensive inflammation of the respiratory 
organs; the lungs are usually inflated so that when the chest is opened they 
protrude from the cavity instead of collapsing. Sometimes they arc very 
dry, at others oodematous. Spots of lobular conso1idation appear as do-



prc::isions between the inflated portion!'. The mucom:. membrllnc of the 
trachea and larger bronchi is red and covcrl'd with frolhy or Yi~cid muco
pus. 'l'hc injcclion is usually most marked in the smaller tube~. 'l'hc 
bronchial glands arc enlarged nnd softened. Pale, firm clots arc fn11nd in 
the right heart. The gnsirio and intestinal mucous membrane is conge~ll'd; 
the xlomach is usually more congested than the intc8tiues. Hence lhc name.• 
ga/:jhic influenza. 

Etiology.-All conditions and ages suffer :1like; but children are som(.'. 
times remarkably exempt. The disease travels very rapidly; it has pa~~l'd 
O\'Cr the whole of Europe in six weeks. It passes quickly from one couutry 
to another, visiting whole continents in a short time. Jt rarely continue~ 
in one locality more than two months. There is no doubt that infhlC'nza 
is due to some powerful special morbific Hgcnt, which is given off b] the 
111outh of the infected. Hccently a bar.illus has been isolated, which is 
thought to be the cause of tho disease. 

Symptoms.-Inttncnza comes on suddenly. A feeling of cbilline.'I~, 

somelimes distinct rigors, flashes of heat, crnd a !ecling of lassituclc arc fol
lowcil by symptoms o[ a severe uaso-pharyngeal catarrh, with frontal 
headache, pa.ins in the limbs and back, soreness or the throat, hot11·sc1u:~~, 
and a frequent racking cough, difticnlt breathing and constriction across 
the chest. 'l'he sputa are first mucous and then scanty, later copious and 
muco-purulent. The respirations arc accelerated ; there is great proslra· 

tion, lassitude, apathy, muscular 
»ay. I. 2- 8. 4. s. o. 'I. s. 9. weakness, and precordial opprcs-

1
~11.1.1.1, a1,1·1·1·1· r.~-". sion. The fever assumes a rcmittcnt 

type, attenclccl by profuse pcrspira-
105' tion. Sudamina. appear on the sur

face and herpes on the lips. 'l'he 
pulse is rarely over 90; yet a tern· 

/DI. ~~~a~~~:e ~~11!~41:a~a~e~~nr:~)~~;."~~~ 
/v., regular, and 120 per minute. The 

tOnguc is moist and covered with a 
9tr white fnr ; it may be dry and brown. 

There is anorexia. Nau.::C'a and 
J'S'" vomHiog may be early s_ymptoms 

and continue throughout the whole 
course of the disease. The bowels 

• _Temperature Record in a case or Jnfluc11za. nt first arc constipated, la.ter there 

1s dia~rbooa.. 'fhere may be hepatic tenderness and slight jaundice. A~ 
the disease advances the face gets congested and Jivid, t he frontal head· 
ache becomes more severe, the pulse increases in frequency and becor.1er 
feeble, the tongue becomes brown and dry. 'fhere are muscular tren1.1rs 
and subsultus, the patient becomes dull a1;d listless, and delirium is orum 
present. 

Un au~rnllation sibilant and sonorous nlles arc heard over some portion~ 
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of the chest, while at others the inspimtory sounds arc dry and harsh. Tho 
vesicular murmur is alwu.ys in(listinct. Measle-like spots are often seen on 
the palatal mucous membrane. In mild cases the disease is at its height 
on the third chty and then gradually dccliues. In the severe cases where the 
imhnonary symptoms are prominent, convalescence does not commence until 
the tenth or twelfth day; convalescence is protracted and relapf:ics arc fre
quent. The urine 1s less in qn:mlity than normal; sometimes Llicrc is 
complete suppression. It is high-colored and deposits a seclimcntoustancl
ing. The different "varieties" of influenza as described by writers are due 
to the different complications 

Differential Diagnosis.-The large number of persons attacked, the nerv
ous debility which accompanies it, and its short uniform corn·sf' arc gener
ally Sl1fficient for its diagnosis. 

The Prognosis is good except in the Yery olcl, very young, and in those al
ready subjects of pulmonary or renal disease. \\'henever there is a high 
mortality-rate, the fatality is duo to compfaations which have been en
grafted on the influenza. Its complications ara ehicfl)' of the respiratory 
tract, the more frequent of which are laryngitis, bronchitis, pulmonary 
congestion and redema, pneumonia, 1 which is usually lobular, and pleurisy; 
t.bcse complicatious h<.WO giYen to the disease the name of opidcmiccatarrhal 
fever. Pharyngitis, pa.rotitis, salivation, hyperremia of the liver, and sub
ncute gastritis are rare complications of the digestiYe apparn.tns. Herpes 
labialis occurs often. The duration of influenza rnries from four to twelve 
da.ys; and an epidemic rarely continues more than from four to six weeks 
in oue locality. 

Treatment.-When influenza is prcvai1ing all exposure to cold must be 
carefuJJy avoided, and in Hs treatment the general hygienic measures or 
the acute infectious fevers are to be cmployccl; medicinal treatment is not 
rery efficacious. Quinine sometimes aborts it, if given in large doses at its 
Yery onset. In the early stages liqu or amrnonii acetatis and pulvis ipe
cacuanbre (one grain of tbe latter in onP-half ounce of the former) every 
two or three honrs is all that is required. The bowels should be kept 
freely open with salines; milk combined with alkaline waters is the only 
food which shou ld be allowed for the first forty-eight hours. If patients 
arc restless, DoYer's powders may be given in small doses. Steam inhala.
tions will relieve the laryngeal and bronchial symptoms, and may be con
stantly employed during the acute stage. The prostration which occurs 
in the old, young, or feeble must be combated early with stimulants. 

ca!~1. r~:;~~ ~:~~n ~~~r~-~~~:::~f ~:~a:~1~p~~~~i :~ia~·:~:,~~e:r :;~vi~~ni ~;~\~1~~~ 
cases of inHnenza where pain and rheumatic symptoms arc predom11.1 a?t. 
When convalescence commences the patient should begin to take qmnme 
and iron in small doses with a nourishing diet; a change of ai.r is_ often of 
great service, especially if there have been pu lmonary comphcat10ns It 

1 ln onehundredandeighty·threepalieohatHOlelDieuover twenty per ceot. l.md lobar pneumonia. 
Copland. 
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must be remembered that infineuza is often the exciting ca.use of a }Jhthi
sica.l dm•elopment m subjects who are so prcdb1Josed. 

PERTUSSIS. 

(lT'ltooping-Cough.) 

Wh ooping-cough is an acute contagious tliscasc, alt?ncled by u p~culinr 
spasmodic cough. Tt should bcclasscd among the diseases of ch1ldn•n, 
although it may occur at any age. 

Morbid Anatomy.-'rhc principal, if not the on ly, morbid ch:111 gl'S in 
this affection are those of catarrhul bronchitis. Tho~e who regard the 
disease as or nerrous origin claim that there arc ev id ences of inflammation 
of the vagus nerve, or congestion of lhc medulla oblongata. I am di;;
poscd t.o regard it as a spccil iccata rrh of the respiratory mucous mcmlJram•, 
which differs from other form ::; o[ catarrh in being con tagious :ind aUcrnlrd 
by peculiar laryngeal a.ntl bronchial spa:-;ms. l b; complications a1c crreliral 
reclemii and cong('slion, lobular collapse, lobular cmphys('ma, bronchial 
dilatation, or capillary bronchitis and catarrhal pneumonia. 

'rhe specific catarrh is located chiefly in the bronchi, although i:omt· rt'
gar(l it as at first limit ed to the pharyngeal mncous crypts, and Rti ll 
others regard it as confined to the larynx. 'rho bronchial and mcdiaslinal 
glands may undergo softening, the pleurre and pcricnrdinm may Uc ecc:hy
motic. ~L1he mucous membn1ne of the stomach is congested and somC'timea 
studded with petechial cxtrarnsations. Follicular enteritis is not uncom
mon. The liver and the Rplecn are often enlarged and fatty. Letzreich 
claims to h n,·e found a fungoid ,·cgctation in the epithelium of the air 
tubes. Buhl, Oertel, and lli.iter also found them. 

Etiology.-Whooping-cough depends upon a specific voison which is 
given off in the breath of tho affected: aml conveyed through the air to 
tile healthy. Chiltlrcn und er the age of six are most often attacked. 
A second attack is rare. 'J11ic period of incubation nrics from fhc days 
lo two weeks. 'fceth iug and rnca::les prcdi:;pose tu the reception of the 
i11fedion. It may be cnni<:ll in clotl1C''. It may prcrail rpidcmicalh, 
attackiug near1y all tlrn ch ildren of a neighborhood or township. 

Symptoms.-Thcre nrc three recogniz ,•d stages in whooping-cough, a 
calarrlwl, a .-.:pasmodir, :rnd a. stage of decli1w. 

'l'hc catarrlwl ~tagc is nrn.rkc<l by the ordinary sym ptoms of a. scYere na:-;o
phar,y 11gqal and bronchial catarrh. H rarely commences with a cliill, but 
fever, resf,lessness, and lnng nor arc marked. 'J~ h c icvcr in the early stage 
is intcrmi~ten_t. It commences with coryza, and a severe dry paroxysnrnl 
cough, which ts soon attended Uy an abundant, tenacious, Yiscid, trnnsparent 
mucus. The respirations are shallow and tbc pulse is rapid. '] 'he dura
tion of this stage is from two days to three weeks; nine to ten days is tho 
arnrage. 

The spasmodic sbgc is attended by a characteristic spasmodic cough. 
Thi_s cough is very severe and distressing; the face grows red, and then 
begms a long, clear, piping sound, followed by a series of rapid, COU\'Ul~ive 
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an<l forcible expiratory puffs, which arc 8nccccclcd by a prolonged, shrilJ 
inspiratory sound or whoop. ff the fit lasts any length 0£ Lime, the cough 
becomes inaudible, and a considcrublo quantity of clear, \iscid mucus is 
cxpcctorn.tcd or vomited with tho contents of Lho stomach. During the 
varoxysm the patient grows reel or purplish in the face, the eyes pro
trude, the tongue assumes a dark appearance, and ho seems on the n~rgc 
o( sulfoca.lion. Bleeding from the mouth, nose, cars, and lungs often 
occurs during a Yiolent paroxysm. 'J'he face becomes pnfl'y, and ulcers 
form on the tongue, and h<'morrhages occur into the conjunctivm. The 
snbsitlcncc of the paroxysm is usually followed by a sense of exhaustion, 
wilh sorent•ss about the muscles of the chest, and cxpccloration of whitish, 
'i~cicl rnucns. 

A physical e:mmination of the chest during a 1x1roxysm oi whooping 
cough shows a feeble or absent respiratory murmur o,~er the whole chest, 
with sibi lant and sonorous dies; during the intcrml m1:cous r;iles are 
usuaJJy heard. The frequency and duration of the paroxysm vary greatly 
in different cases. rrltere 111ay be one hundred in twenly-four hours. 'J'hC'y 
an• rnosl frc<1nent, OL' occur only at night. As a rule the more ,·iolent the 
paroxysm the sooner it is followed by another. The disease mrnally attains 
its height by the end of the fourth or fHth week. In mild cases tho pa
tient is well in the interyal between the ]XLroxysms, but rn severe cases 
there may be languor and debilit~', loss of appetite, headache, and more or 
Jrss fever. 1J1oist or dry crepitatious and a weak inspiratory sound are often 
heard during the interval. 

The stage of decline is marked not by any sudden transition, but by a 
gradual diminution in the frequency and sernrity of the paroxysms. The 
peculiar whoop ceases, the expectoration is Jess difficult ancl becomes more 
purnlcnt in character, and finally, after a period of about nine weeks, the 
characteristic cough ceases altogether, and the patient passes into n. rapid 
convalescence. Whenever the coughing fits lose their characteristic feat
ures and become dry ancl hacking, and the dyspncea is g reatly increased 
an<l continues through the intervals with a marked rise in the temperature, 
it indicates some pulmonary complication. Another complication which 
is 1>articularly to be feared in this di:scase is cerebral congestion. When, 
during a. paroxysm, the countenance becomes flushed and swollen, the 
jugular rnins turgid, with a gush of blood from the nose, there is danger 
of such an occurrence. When the face is continually flu~hed, the head 
hot, the patient drowsy or restless in his sleep, moaning and grinding his 
teeth, there is dangel· of convulsions and coma, ancl tho disease often termi
nates fatally. 

Differential Diagnosis.-In its earlier stages, it is not possible to diagnos
tieatc whooping-cough with certainly ; hut its existence may be suspected 
if the cough is of a Yiolent spa~mod ic character, and if the di~easc is 1ne,·
alcnt. When lhe disease is fully establishecl, the peculiar cough and ex
peeto~ation distinguish it from a.11 other catarrhs. 

Prognosis.-Whooping-cough is always a serious disease, although it is 
rarely directly fatal ; yet indirectly it frequently causes death. It is dan-



ACl!TE GENERAL DISEASES. 

gcrous in proportion to the number and severity of the pnroxysmi-, the in
tensitr o! tht fever, aud the character and sererity of the complil'utioni'. 
Cercb;·al or pulmonary complications are a1way.s Jangcrous. Tccthi11g 
chiltlren are lia.Lle to conrnlsions cluriug paroxysms 0£ the coughing. 
Dca.lh may rcsu1t from laryngeal spasm i11depcndc11l o! coruplicatiom'l. A 
condition of general debility, rickets, poverty and destitution, a. re.si<lence 
in a city in badly ventilated apartments, and c11idcmic influences, tend to 
render the prognosis unfaromble. 

Treatment.-'l'hc chief indications in the treatment or whoopiJ1g-cough 
r1!·c, first, to diminish the scrnrity or the parox_y.:;ms ; second, to prcl'cnt 
and treat as far as possible the complic1.1tions; t!tfrtl, to attend to the gen
eral health of the patient. There arc no known moans by which this alfcc
Lion may be averted. The paroxysms cannot be altogether }Jrevented, but 
their severity may be les:-enccl. 

All of the internal and external specifics for lhc prevention of the parox
ysms of whooping-cough, which ha.Y(:! l>cen proposed, and in some instanc<.·s 
strongly aclvocatcd, are o! rcry doubtful benefit. 'l'he most important and 
reliable remedies !or relieving the paroxy~ms of coughing arc the ::-cdatiws 
and antispasmodics, the most efficient of which arc belladonna, hydrol'yanic 
acid, hydrate of chloral, hyoscyamus, cannabis indica, the bromides, chloro
form and musk; all o.f these remedies mul3t be given in minute doses, and 
their efI(lcts closely wn.tohccl. l~cceutly antipyrinc and quinine hav(I hcl·n 
strongly recommended. The dilute mineral acids, arsenic, nux vomica, 
cochineal, bromide of potassium, and repeated. emetics-emetics arc no 
longer givcu-hare each in tum l>cen highly recommended as specifics for 
the control of the paroxysm in whooping cough. Alum is recommended 
by Golding Bird (gr. i-Y every four hours) and ~feigs' says it is the best 
remedy. No form of opium or belladonna is to be used till after the 
calnrrbal stuge is imst. InCur,ion of chestnut lc::wes is regarded highly. 
Jnhalation of coal gas is recommended by the French Academy of ~[ccli
cinc. Ergot, the carbolic acid spray, n.safcctida, arsenic; and quinine nre 
highly cffic:loious, 1 the second and 1ast especially. 'l1l10 nitrite of amyl and 
jaborancli are drugs lhat I would not girn to nry young children. Local 
applications to the larynx, such as solution of nitrate of silver, etc., ac
cording to _my experience, do more harm than good ; and the same is true 
of counter-irritants, such as liniments and plasters 

I desire t? impre . ..;s this fact, that whooping.cough is a self-limiting dis· 
case, and, 1Ikc ::111 other cfo~cases of thn.t class, mwst be treated expcct:mtly. 
The patient, by warm clothing, should guard against undllC exposure. In 
bacl weather, he should be confined to the hou~e in a room of uniform 
lempe:raturc; but there is no reason, if the weather is farnrable, why he 
i-hould not go out into the oprn air . 'fhc diet should be simple, and the 
state of the alimentary canal carefully looked after. Adults and ol<le1 
children should be taught to snppre::.s the cough as much as pos,-iblc. 

Complicntions must be watched for, and treated as soon as they occur. 
Bronchitis is the most frequent complication; when it occurs it should re
ceive prompt attention, acconling to the mies already given for the nrnn· 

• DU. Qf 011.Udrin. 2ntnzaud~quire. 
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agement of bronchitis, grent care being taken that it docs not become' a 
broncho-pueumonin. If the symptoms of congestion of the bmin or of 
pneumonia are dernlopcd, they should be met by the most prompt and effi
cient remedies adapted to these conditions, anU their earliest appearance 
should be watched fo r. It is important to remember that in any or all of 
~he complications of whooping-cough, the treatment should be supporting 
JD character. 

During convalescence, tonic~, such as iron, quinine and cod-li ver oi l, arc 
indicated ; in fact, in a large proportion of cases these remed ies are service
able throughout the whole course of the disease. Astringents and restora
tives are called for in the third stage and at the commencement of conva
lescence. Sometimes th is affection assumes a chronic form, continuing after 
several relapses much beyond the usual period. Jn these cases, the great 
remedy is change of air. In all stages of whooping-cough, benefit is de
rived from a short sen-voyage and a temporary residence in a warm climate. 
It bas been recently stated by some very judicious observers, that large 
doses of the snlphale of quinine have the power of aborting this disease. 
lly experience in th is direction is not sufficient to deny or snstain the state
ment; but my impression is that this, like many other so-called specifics, 
after a. more extended trial, will be found unnmiHng. 

P_\ROTITIS 

(Jlumpa.) 

Epidemic parotitis is an acute infectious disease characterized by inflam
mation of the parotid gland. Occasionally the subrnaxillary and sub
lingual glands are in\'Olrnd. 

A non-specific variety of parotitis occurs at times in the course of ty
phus and typhoid fevers, measles, pyremia, etc., and will be considered 
separately. 

Morbid Anatomy.-'l'h e left parotid gland is usually af!cctcd first. Oc
casionally the suUmaxillary and sublingual glands are involved. ':I.1ho 
disease commences in tho gland -du cts, not, as was formerly supposed, in 
the intercellular substance. It begius as an intense congestion, followed 
by serous exudation and swell ing of the gland, which has a soft, doughy 
feel. '£he adjacent connective tissue, and often the parts beyond it, are 
involrnd. 'When the process is very se,·ere suppuration may occur. 'rhis 
termination is infrequent, however. As the innammation subsides the 
gland returns to its normal size. 0 casionally it remains permanently en
larged. It may atrophy. Orchitis is not an infreqnent complication . 

Etiology.-)lnm ps is undoubtedly clue to a specific micro-organism, 
though it has not been discovered. It is a contagious disease and seldom 
occurs except as the result of contagion . Dampness seems to favor its de
Yelopment. Consequently it is common in the autumn an<l early spring, 
and among tl10so who live in damp cellars. It prevails ch iefly in crowded 
l ocalitic~, stich as as)lnms and foundling hospitals. jJumps resembles the 
exaatllemata in that it attacks the same gland but once. 
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~fales are affected more ortcn than females. Uhildrcu between the ages 
of two and ten are mo~t frcqt1entlj' attaC!kc<l, though 1.1<lults nro Ly 110 
means exempt. lnfanlii at lhc breast and olJ people rarely suffer from the 
disease. 

Symptoms.-Thc pcl'io<l of incubation ''arics fro111 sen.:n lo fourteen dttj'S. 
111or 1.1 short time preceding the glandular cnlargc111c11t lhcrn is chillint:;s 
followetl by flashes of heat, Irequeutly Uy dull paius iu tile limbs, ge11trnl 
las:;itudc an~ Jo~s of appetite. 1n nervous chil<lren, hc;1lla1'11t', delirium, 
and often connilsious arc its premonitory S)llllltoms. The tcrnpcrnturc 
rises to 101 :F'. as u. rule, though in sernrc C:U:iCS it may rc;.1ch 10:~ F. 

Jn from thirty-six to forty-eight. hours after these phcnon1e1ia tl1c:1c is 
a sensation of stiffness about the angle of the jaw, followed by 1min aud 
swelling in the parotid region. 'l'he pain is iu cn:ased by s11caking1 S\\tiJ
lowing, and bJ pressure. Both glands may bo sirnuHaneouslj' affeekd, Uut 
usuallj' only one is i1wohed ata time. The tumor is firmer tlver the centre 
than at its circumference, the outer rim being s1ight1y u·dematous and Jlit
ting on pressure. ~Moderate salin1.tion occurs in a few instances. The dis
ease reaches its height in from three to fire days, and the swelling of tlie 
gland begins lo subside on the se\enth or eighth day. 

f'om11lications.-Orchitis frequently accompanies the mumps. rrhe se
verity of the attack lloes uot increase the liabilitJ to its occurrence. Jt 
usually comes on after the inflammation in tho parotid has subsided. As 
a rulo only one testicle is involved, double orchitis being rare. Orchitis 
does not often occur before tho age of puberty. The inflammation sub
sides gradually aud tho testicle returns to its normal cond ition. Atrophy 
may follow se\'ere orchitis. It is claimed that inflammation of the ornries 
and mammre sometimes occurs iu the female. 

Meningitis, urremia., and permanent deafness from diiwase of the laby
rinth may be mentioned as rare compli cations. 

Differential Diagnosis.-There is little difliculty in recognizing this dis
ease by the situation of tho swelling. 

Prognosis. -The prognosis is favorable, tho gla nd usually returning to 
its normal size and consistence in from ten. days to two weeks. 1f au ab
scess forms and implicates tho ear or Eustachian tube, permanent deafness 
may resnlt; when orchitis, manunilis, meningitis and other metm.;ta!iC!i 
complicate tLe parotitis, the prognosis is more or less unfavorable. Death 
may result from meningitis \\ith active brain symptoms. 

Treatment.-8pecific parotitis is a self-limiting disease. Dming its nc
tivc period the patient must be kept iu an evm1 lemperntu10, and a mild 
saline cn.thartic may be administered. 'l11w diet sliou lcl be uo11-stimulat
iug. If the parts are painful, hot fomentations rnay be applied. If the 
patien~ suffers severe pain or is reslless, the bromide of potassium or h}·
drate of chloral may be ,given. Inunctions of oil, when the swelling is dis
appearing, are said to aid in reducing it. \\'hen orchitis or meningitis 
occur~ it is to be treated :is a complication. Dnring conrnlcsceuce tonic·s 
arc indicated. 

,\'011-SJH'cffic (or .1/ctastalfr) Parotiti.,•.-It ocC'nrs most frequently in ty-
11hus and typhoid fe\'ers, small-pox, mc.>aslcs, scpticremia, pyremia, choleru, 
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and rarely pneumonia. Infection IJrobably reaches the gland through 
Steuo '.s duct, :rnd nut by the blood-vessels, except in septicremia and 
pyremin.. Early in the process the gland is swollen and the seat of small 
multiple abscesses, which commonly unite to form a large abscess. 'l'ho 
suppurat ion nwy extend to the neighboring bones, muscles, connective 
tissue, or, ra rely, to tile cranial bones or meniuges. If tho adjacent veins 
are involved, pyremia and multiple abscesses nre the rcsnll. The Eu 
stachian tube 111ay be involvetl. Occasionally gangrene supervenes. If tho 
case recorers, there may be permanent deafness from disease of the middle 
ear, or fae:ial paralysis from destrllction of the facial nerve. 

Ko1Mpecific pnrotitis cle\·eloping in the course of some severe constitu
tional disease produces few symptoms of its own excepting the physical 
evidences of n. tumor, which shows a tendency from the beginning to sup
purnte. Yery soon a lobulatcd swelling is developed, exhibiting ftnctua
tion at the various points. 

As a complication of any acute general disease, non-specific parotitis 
must be regarded as a very unfavorable symptom. lt reqnires no treat
ment beyond the use of means to hasten suppuration and to support the 
patieut. 

ACUTE INFECTIOUS JAUNDICE. 

(Weil'sDisease.) 

This form of jaundice may be classed provisionally as an acute infectious 
disease, though it is not yet admitted generally to be a distiuct entity. 
It has been claimed that it is the" bilious typhoid" of Griesinger. Weil 
first described the disease in 1886. 

It is characterized by jaundice, marked febrile excitement, albuminuria, 
and pains iu the back and cahes of tbe legs. 

Morbid Anatomy.-There have been but few opportunities for post
mortem studies of tbis disease, as it usually terminates in reco\'ery. The 
autopsies which have been matle have shown nothing chnrauteristic. 
The kidne}'S arc congested, and microscopic examiuations reveal an 
acute degeneration of the irnrcnchyma. 

Etiology.-The causatirn 11gcut has not been determined. r_l_1he disease 
prevails chiefly <luring the summer months. It occurs most often in 
ma.Jes between the ages of tweuty and forty . Fiedler has called attention 
to the fact that butchers are Ollpecially subject to infection. It seems 
probable that their exposure to pnlrefying animnl and vegetable matter is 
a strong predisposing factor. Limited epidem ics have been reported. 

Symptoms.-Thc onset o[ the disease is abrupt, atid the constitutional 
symptoms severe. It is ushered in by rigor~ or n distinct chill, and the 
temperature rapidly rises to J0-1° or 105° F. The fever is distinctly re
mittcnt, and lasts from five to eight clays, falling by lysis to the normal by 
tbe tenth or twelfth day. r~I1he 1mlsc varies from 100 to 110, but climiu
ishes in freqnrncy when the jrrnndi<'c (lHclops. There is anorc'\ia; nausea 
and vomiting may occur. IIeatlache is 1n·ominent from the first. It 



8!0 

is accompanied by scrnre pains in the back anJ limbs, especially lhe rahcs 
of the legs. Jaundice cotn1.:.s on early, usually 011 the second day, and may 
become deep. It belongs to the ol.Jstructivc L)j)l'. The stools arc pale or 
colorless, nnd the urine contains bile-pigment. Prostration is mc.ll'kod in 
certain cases. Diarrhcra is present usually. Tho liver is frequently en
Jarged, and may be tender. Distinct enlargement of the spleen 111/l} bo 
nrnde out in the majority of cases. An hcl'pctic eruption is likely to ap
pear on the lips. Albuminuria is a constunt SJmptom, and h:rnrnluria is 
uot uncommon. .Epithelial and hyaline casts, and frequently reel blood 
cells, arc present in tho urine. Jn many ca:rns ccrcbrnl Ej'mploms are 
prominent. Tliere is \'Crtigo, restlessness, and stupor, or a mild delirium. 

'l1ho fever returns in about 25 per cent. of the cases six or seven <ln}s 
11fter the normal has been rnachct.l. But the relapse is mild aud lasts only 
fiyc or six days. Convalescence is tedious and the patient does not recornr 
slrength for two or three months. 

Differential Diagnosis.-The diagnosis of acute infectious jaundice is 
mat.lo chiefly by exclusion . It must bo cliJierentiate<l from typltus au<l 
relapsing fevers. 

In typhus fever the face is dusky, the prostration is more marked, 
jaundice does not occur so early, and the characteristic rash appears 
between the fifth and seventh days. 

Thero is a lorm of relapsing fever attended by jaundice from which acute 
infectious jaundice must be differentiated . The onset of the two diseases 
is similar, but exami1rntion o( the blood will establish the diagnosis at 
onre. The spirillum of Obcrmej'N is preseut in relapsing fever. 

Prognosis.-The prognosi:i is good. Yery few ci1ses encl ata11y. 
Treatment.-Symptoms shonl<.I be relieved as they arise. The tempera· 

tme may be reduced by the same general metllods employed in typhoid 
fc\'Cl' . 

BYDROPJIOB!A. 

II,rdropbobia., or rabies, is a specific contagious disease special to animals 
of the canine and feline species, which may be communicated to man and 
to all warm-blooded animals. 

Morbid Anatomy.-Thcro are no constant pathological changes. The 
mucous membranes of tho alimentary and respiratory tracts, especially of 
the fauces and pharynx, are congested, cedematous, and possibly show points 
of hemorrhage. ':I1he tongue, tonsils, and the salivary glands are enlarged 
and softened, and the lungs and other internal organs are congested. 

Recent investigations have shown 1 congestion o( the nenous centres, most 
marked about the basal ganglia, the medulla and the gray matter of the 
cervical cord. This is acc·ompanicd by a diffuse cellular infiltration of the 
adventitia of the veins, with venous injection and thrombosis. )liliary an· 
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eurisms and minute hemorrhages have also been noted in the medulla, cer
vical and dorsal regions of the cord. 1 

The blood is dark, forming soft clots, and putrefactive changes appear 
early after death. 

Etiology.-Thc cause of the disease is a. specific \irus which is most 
abundant and conccntrntcd in the saliva. and secretions of l he mouth 
and pharynx. Pasteur's experiments show that the poison is present 
abundantly in the nervous centres, and particularly in the spinal cord. 

'l'he poison retains its vitality for some time after the death of the 
affected animal. Alt.bough not proven, it is probable that the disease is 
never of spontaneous origin, but spreads amorg animals by contagion. It 
certainly is communicated to man solely by inocnlation, which can take 
place only through some break in the surface. Applied to the skin or swal
lowed the virus is inert.' 

Symptoms.-As in other infectious diseases, there is a period of latency 
following the inoculation, during which the wound heals readily and pre
sents no ]Jeculin.rities. This period of incubation varies from a few days to 
several months, and iu some cases even to years. It is seldom, however, 
that the disease appears after five months, and usually within two to six 
weeks the stage of invasion begins. 

This may or may not ham been preceded by slight reddening about the 
seat of the inoculation, with pain which rad iates from the wound along the 
nerve trunks. In a few cases the inflammation causes suppuration and re
opening of the wound. 

The period of invasion, or melanclwlic stage, is attended by marked de
pression of spiri ts and change in the disposition. The patient is feverish 
and shivering alternately, is restless, uneasy and sleepless, and speaks in 
a sharp, quick manner. The pupils are dilated and the eyes bright, and 
the countenance bas a look of anxious anticipation of some unknown 
danger. The pulse is increased in frequency, the skin dry, and there is 
constipation, with perhaps nausea and vomiting. In this stage the respi
ration is oppressed, and shows evidences of the approaching spasms. There 
is epigastric heaviness, and with inspiration the shoulders are elevated and 
the epigastrium protuberant. 

There may be also slight constriction of the throat and hesitancy in 
swallowing, with general hyperresthesia and sexual excitement. 

'l'hese symptoms increase in severity for two or three days, when the 
patient ])asses into the convulsive stage. 

The restlessness and undefined dread are more marked, the eyes have a 
wild look, are bright, staring, and constantly moving ; the brows are con
tracted, the surface pale, and the patient not only often appears like one 
with acute mania, but the fear and horror may pass on to halluciations and 
delirium. 

' Benedict coa-:iders the essential patl1olo~dcal change iu tbt! ner1·e centr..,s to be "au ucute exudatfre 

~lf~~::~i,:~~~:ii~~~g~;~fi,ifi{.~\f~~~~;!.~~~::~~~:~~:~Eii~f,~~Y~KY~~:~:~~;·~~, 
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'L'he month and fauces are dry, co11gestetl 1 and CO\'ered w;th tl1irk, 
tenacious sa1i\•a, which gathers :.Lbout the lips in frothy masses. 'rhirst is 
intense, but every effort the patient makes to drink, and later the sight 
of water or thought of drinking is followed by increase of the pharyngeal 
constriction at first, and btcr by violent spasms of the muscles o( d.eglu
tition and respiration, attended by general tremors 11nd most terrific mental 
distress. 

At first the convulsions only follow 'Lttempts at drinking, but Lhe general 
hypermsthcsia increases rapidly and becomes so intense that the W<:<ight of 
the clothes. loud harsh sounds. bright l ights. or a. draught of cold uir will 
excite general convulsions that leave the patient uLtcrly exharnsted and wi[h 
the most agonizing horror of their repetition. 

In some cases death occurs early in the di sease from asphyxia during a 
~pasm, but more commonly as the symptoms increase in severity the patient 
is rapidly exhausted; the pulse becomes feeble, frequent, and irrf'gular, 
and as the spasms are more }Jrolonge<l, he may die from gradual as1Jhyxia 
or exhaustion. 

In rare cases a parapleg1:c stage is said to occur, in which the paralysis ia 
most marked in the under jaw and lower limbs. 

The "hydrophobi::i." which is so characteristic of the disease as to give 
it a name, is due entirely to fear of the distressing spasm which every effort 
at swa\1owing produces, and is generally absent in dogs and other animals. 
For the same reason the patient is continually hawking and spitting out 
the thick, ropy mucus which is so abundantly secreted. 

The peculiar characteristics of the disPasc are thu intense byperoosthesia. 
of the skin and organs of special sense; the exalted reflex irritability of 
the nervous centres, which results in the peculinr spasms; and the parox
ysmal rabid impulses that lead the patient to injure, it may be, his dearest 
friends, even when he is conscious of the nature of his frenzy aud is strug
gling against it. 

Differential Diagnosis.-Ilydrophobia may be confounded with tetanus, 
but in tetanus the mind is clear throngbout, there is no fear of liquids, 
the spasms are tonic and the hyperresthcsia is not so acute, nor does it in
volve the special senses. 

In hysteria the difficulty in swallowing is the only symptom of hydro· 
phobia, and the expressions of fear are out of all proportion to the other 
symptoms. A spurious rabies may be developed by the imagination in 
lJatients, who suppose they have been bitten by a rabid animal, but the 
course of the disease, its milder symptoms and favorable termination, will 
readily distinguish it. 

Prognosis.-Most authors regard the disease as absolutely fatal, and in 
tables of cases which record a small per cent. of recoveries the possible 
hysterical nature of these cases must be considered. I have never known 
a case to recover. 

The duration of the disease is from two to ten days, but in rare cases may 
be extended to two or three weeks. Death usually occurs from asphyxia, 
rarely from exhaustion or inanition. 
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Treatment.-When it can be done immediately, if the injury is upon a 
limb, a tight ligature slwnld be applied aboYc the wound, which is then to 
be widely excised an.cl the part cupped. Venous hemorrhage should be 
encouraged. 

Of the many remedies propoi:;cd, curare offers the most encouragement. 
It should be given hypodcrmicnlly, in doses of one-third grain every fifteen 
minutes, iuoreasing until the spnsms are controlled. Recovery has been 

reported in one case where it was nscd. PastPur claims that the develop
ments of the disc:i~c may be prcn•nted and its prog-rcio:s an·csted by inocu
lations witb au attenuated hydrophobic virus derived from tho spinal cord 
o[ an affected animal. Ilis clai1ns have received the suppo1·t of a lttrge 
uumber of careful scientific observers. 
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]!ALAR!AL FEVER. 

lntro<luction. 

The different varieties of malarial fever are like different branches of the 
same tree: they have many things in common, yet differ from cal'h other 
so widely in the phenomena which attend their development that the) 
may be regarded as distinct diseases. lt is possible to armngo the different 
types in a progressive scale, from tho mildest to tbo most se\'ere, begin
ning with simple intermittent and passing on to pernicious fever. 

An animal organism of the class protozoa is recognized generally as the 
cause of malarial ferer. It bas received a rnriety of names, but it seems 
best on the whole to adopt the term ltemalozoon 1nalctriw. Discovered by 
Laveran in 1880, it has been studied subsequently by Mal'chiafava, Celli, 
ancl Golgi, notably in Italy, and by Osler, James, and Councilman in this 
country. Nothing is known of the habitat of the hematozoon and all at
tempts at artificial cu1tivation have failed. Yet its constant presence in 
malarial fever, its absence from the blood in other diseases, and the fact 
that infection may Ue proclucct.l in a healthy inclivilhrnl by inoculation 
with the blood of a malarial patient, all justify the assumption of its etio
logical relation to the disease. 'fhe hematozoon is a unicellular proto
plasmi ~ body, resembling an am<.eba, which varies in size from 1 to J0fl 

according to its age. Its protoplasm is for the most part homogeneous or 
hyaline, and as the organism grows granules of melanin collect in it. In 
a fresh specimen of blood these granules show a distinct movement. The 
hematozoon may be shown by certain staining methods to possess a nu
cleiforrn structu're or a distinct nucleus. It is endowed with nmrnboid 
movement dtll'ing the greater portion of its existence. Reproduction is 
accomplished by spornlation. 

Authorities do not agree as to the relation of the parasites to the red 
blood corpuscle. The Italian sc110ol claim that its cycle of development is 
completed within the corpuscle (that it is endoglobu lar), and that is the 
view wliich will be adopted here, thollgh it must be admitted that it some
times bursts its confines and is found free in the liquor sauguinis. Briefly, 
the developmental cycle of the parasite is as follows:-A spore, floating 
free in the blood stream, attaches itself to a red blood corpuscle, and sub· 
sequently invades it. Very soon little granules of melanin appear in the 
parasite, a result of its digestive processes ou the hemoglobin. The organ
ism grows, the pigment granules become larger and more numerous, anU 
the corpuscle becomes indistinctly visible. When the hematozoon reaches 
full development the pigment granules collect toward the centre and seg
mentation begins (Golgi). With the formation of the spores the life 
cycle is complete. 

~L1he crescentic bodies are associated chiefly with irregular types of fe\•er 
and cachectic states. They are always pigmented. The granules collect 
toward their centre and are immobile. Marchiafava and Celli claim to 
have seen cresents devc1op from amroboid forms. 

Flagella mny appcnr with tho mature form of all varieties of the hema· 
tozoon, and have no morphologicnl or diagnostic significance ()lannaberg). 
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It is important, however, to remember the similarity they bear to Urn 
spirillum of relapsing lever, and the one must not be mistaken for tbe 
other. 

The Italian school, following the lead of Golg i, ueliern that the diliereut 
types of malaria are dependent npou the different varieties of the bemato
zoon. rrhus the tertian form depends upon infection with a parasite 
which com1~lctcs its 1ife cycle in forty-eight hours, the quartan, upon a 
parusite wl.11cb completes its cycle in seventy-two hours. Other types of 
fever may be produced by tbe presence of two or more generatio11s of tho 
same \'al'iety of organism maturing at different intervals, or by a mixed 
infection with more than oue variety . 'rho quotidian fever may be caused 
by (l) an organism which reaches maturity in twenty-four hours, (2) by 
two generat ions of the tertian variety alternately maturing at intervals of 
twenty-four hours, (3) by three generations of the quartan maturing at 
intervals of twenty-four hours. 

Perhaps tbe greatest advance yet made in the study of the hematozoon 
is the discovery that the malignant forms of malarial fever depend upon a 
special variety of the parasite. This discovery enables the observer to pre
dict the onset of serious, often fatal, symptoms, and the physiciau is fore
wornecl to adopt vigorous treatment. An excess of lencocytes also renders 
the prognosis unfavorable. 

While certain morphological differences are apparent from an early stage 
in the li!e history of the different varieties of the parasite, the stage of 
sporulation may be used to differentiate the tertian from the quartan 11ari
ety. In thr. case of the tertian the spores are smaller and more numerous, 
numbering from fifteen to twenty, and are arranged ch iefly toward the 
periphery, while the spores of the quartan number from six to ten, and 
the organism presents the appearance of a daisy (to adopt Golgi's simile) . 
It must be stated, howe\'er, that forms ripe for segmentation are not often 
seen in the blood taken from the finger, except in malignant cases, a point 
to be insisted upon in prognosis (Marchiafava and Celli) . 

The chief differences between the ordinary and malignant tertian are : 
(1) that the malignant is smaller, (2) that the corpuscles shrivel when 
:tttacker1, and (3) that the spores are smaller and less numerous, number
ing from 8 to 15. 

rl1be onset of the febrile paroxysms corresponds with the maturation of 
the parasite. lt is supposed that some toxin is set free when the spores 
are liberated, whicl1 acts as a pyogenic agent. As each ''ariety of the or
ganism has its own periml of development, so the paroxysms recur at defi
nite iutervals, e.g., after twenty-fo11r hours, forty -eight hours, and sernnty
two hours. The relapses which occur in persons removed Iro1n malarit1l 
districts are thought to be due to the persistence in the system of resistent 
forms of the hematozoon, probably c:rescents. 

It remains to be stated that. the action o( qui1iine is limited apparently 
to preventing the entrance of the spores into the blood corpuscles, from 
whicl1 an important hint as to treatment may be derived. 'l'his action is 
less m~rked in malignant tspes of feyer. 

Conditions necessary for the dovelopmeut of nrnlariaJ fever: 



Art.TE GE'.'\EIL\L DIREASER. 

Fir.~t. There must be a cerlain amount of regetable matter, either on 
the surface or in the substance of the soil where the malarial poison i:i 
generated. It is not ncce:;sary that tho quantity be large, but a certain 
amount is a necessity. 

Sffond. A certain amount of moistme must be on the surface or in tho 
substance of the soil; it need not be excessive, but some is i11dispcns:1Ulc. 

T/1frd. A cert.1in average degree of tempe!'almo is necessary for its 
production. It cannot bo developed below au average temperature of ;.:--; 
F. for the twenty-four hours, and will not 1~rolail as an epidemic uni(·:-::; 
the arcrngc temperature ranges us high :u; G5' 1". for the twenty-four houn1. 

As a rnlc, malarial fovers arc endemic, rarels extending over largo sec
tions of country in the form <Jf an CJJidcmic. 

Hegions in which malarial fevers are most 1ikcly to prevail, aud which 
Sf'Cm most farnr:tblc to tho t.lerelopmeut of malarial poisou-

Pir~t. M:md1es aro especially farnrablo to tho development of this poi
so11, anti may generate it Coran indefinite period. 'l'lio Poutine marshes 
have been malarial for rnoro than two thousand years. Yet nll nrnrshes 
are not malarial; their power to generate the mnlarial poison rnrics with 
the amount of water they contain. Where there is nn abun<lance of water, 
mnlarial fevers are rare; when they arc co•ered only with a. thin sheet o[ 
water, and are exposed lo tho direct rays of tho sun, malarial poison will 
abound . 

As a rule, salt·water marshes arc especially free from malaria, but when 
sa1t and fl'Qsh water are mixed in the marsh, the most favorable conditions 
for the abundant development of malaria occur. Damp "bottom lands" 
that arc exposed to an annual O\'erflow, such as are found along the 
southern shores of the Mississippi River, are as fruitful as swampy regions 
in tho generation of this poison. 

Second. Another condition which seems to fil\'Or the development of 
malaria is the upheaval of new alluvial soils, such as obtains when uew 
lands are first brought under cultivation . 

'l'hird. Regions otherwise non-ma1arial may have malarial poison 
brought to them by the waters oi rivers which have their somce in, or 
How through, malarial districts. Examples of this kind are found along 
the banks of western rivers, where some of the most pernicious types o! 
this fever a.re developed j while in places only a short distance from these 
riYers it is unknown. 

Fourth. Non-malarit1l regions may be rendered malarial from poisou 
transmitted by the wind. There hus been considerable discussion as to 
whether this poison can be trnnsmitt.ed in such a manner, and i! it can be, 
to what distance; there is no reliable acco~ llt of its transmission over a 
greater distancti than iour and three-quar ter miles. 1 The wind may also 

JMa.ltt.rial fe\·erbrokeoutin thecrewora;ihi1i. whichwaa anchort'd j11~t fo11r andthree·quartermlll'I' 
from @bore where thi,. fever was pre\·ullini,.:. No cru-e~ were ou board when the anchor w1111 ca"r, nor did 

~11J1~~!~~·~:: ~: ~~i~~o~~n::dl~~;~::;it~o:i~~d b~f;:.r~~ ~~: :~1~ret~:::~a~;~oe~h~~~ :~h~·nr:::•~:~~ 
from the time of change, caqea of well dl•1·elo11ed malarial fever llJ)peared on boa.rd. Tbi<J seemed. to pro•• 
conclu<lvelythatthefe\·erwa.abroughttolheahipbytbewlud. 



carry malarial poison up aloug tho sides of 0101111 tai11s, to an elevation 
of one thousand Ieet; some writers say no higher t.hau six hundred iect. 

'l'ho circumstances which arc inimical to its production are: 
Fir::;t. Jliglt lalitwle. Ju this country malurial poison is not generated 

in higher latitude than that of Quebec. 'l1ho limit of its development 
is G:r' north and fY/ 0 south latitude. Between these two p:uellels of lati
tude, both on the eastern and western hemispheres, rnnln.rial fever may 
be clc\'clopcd; the nearer tho approach to the equator the more SCYCl'O 

tho lype. They do not pren1il orn1· the ('utirc region emhraceJ between 
tJie~e parallels of latitude, but it is possible for them to be dcvelo11cd at 
an)' point" here the altitude is not too great. 

JVtonrl. Jligh efrmlion is another condition inimical to its development. 
As a rule, it is not generated abO\'O an elevation of one thousand feet 
ahorc tho sou. 

1'/tird. Dminage is ~mother means which diminishes, and in certain 
conformations of soil entirely clcsll'OJS, malarial generation. Io tl1e ma
jority of marshes this ge11eratio11 cnu be arrested or 11rc\·ented by free 
drainage. Years of labor and largt) exptmditures of money lrnrn been be
stowed upon the Pontiac marshes to render them non-malarial, yet they 
are as p<'stifcrous as they were twenty centuries ago. 

Fourth . ('old is a powerful agent in arresting urnlarial generat ion. If 
in a pestiferous Tegion the temperature should fall below the freezing 
point , only for one night, nothing more need be feared in that region 
from malaria until the arnrago temperature shall agaiu reach (jQ° F. '[1his 
law 1101ds in all malarial districts . 

Again, the generation is Jess rapid and the poison is less virulent d11ring 
the clay than at night. 'l1his is the uniform testimony of those who ham 
seen most of, uud written most on, malarial diseases. It is also3]mostuni· 
Ycrsally conceded that malarial districts <1re most }Jcatiferous during months 
when tlrn atmosphere is hot and dry with little or uo wind, especially when 
this state of atmosphere has been preceded by Jong, licayy rains, and that 
the \'irulenco oi tho poison is greatly diminished as soon as fresh, strong 
winds clear the atmosphere. 

It seems probable that the bematozoa gain entrance to the body both 
through the inspired air and contamiuated drinking-water. It has been 
claimed that certain races arc more exempt than others from malarial !c
lcr, nlso that there are idiosyncrasies of constitution which render certain 
individuals exempt from diseases of this tYIJC, for in districts where the~e 
fevers prc\'ail there are persons who never ham the fever. 'l1his Cxccption, 
both in races and individuals, is dne to the greater physical power of tho 
in<liYidual, which enables him to resist infection. 'fhe weak and amemic 
are the most liable to be attacked, and all those influences which tend to 
lower vitality, and to render feeble the powers of resistance, must be re
gnr<leJ as special predisposing causes. A strong m3n may resist for a long 
time, while the old and chilJren very quickly succumb to the infhlence of 
the poison. "'omen are more susceptible than men. 
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INTERlfI'l'"TENT FEVER. 

Like tvphoicl fever, intermittent fever is met with in all parts of tho 
worlcl, ai'tbongh the region of ils development may be said to be limited 
by 63° north and 57° south latitude. Within these parallels it is the 
more prevalent nearer the equator. 

Morbid Anatomy.- Its anatomical changes are few. None of those 
changes in tbe blood which are present in the more severe forms of in~ 
fectious diseases are found, those which are present in the pernicious tnXi 
of malarial fever, such as pigmentation and marked diminution iu the red 
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Fever Curve iu Qn otid l1rn rntermittl'nt. 

globules arc much less prominent. Some disintegration of the hremog1obin 
and corpuscular pigmentation, however, will be developed when the fever 
is distinctly established. But the bloocl clots imperfectly, and is of an 
abnormally dark color, and if the fever hai continued for a long time there 
may be slight <liminution in the number of the red globules and a decrease 
in the fibrin-factors ; but these changes, to a great extent, are due to the 
high temperature which attends its paroxysms. 

The only constant pathological lesion of intermittent fever is congestior 
of the internal organs. The spleen and li ver are always more or less cn· 
larged, but the enlarge1ncnt is due to simple hypcrremia; no structural 
changes occur in these organs unt il the intermittent paroxysms have been 
often repeated, and the mah:trial poisoning has been of long duration. 
There is aJso more or less hyperremia of the kidneys and the mncollS mem
brane of the intestines, but it is not attended by any signs of gastric or 
intestinal catarrh. As yet no one has been able to prove that any structural 
change takes place either in the nerve tissue or in any other tissue of the 
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body i nor from the structural or functional disturbances that occur during 
the feyer has any one been able to find satisfactorj' answer to the question: 
why is it a pa..roxysmal an<l not a continued fever? During a paroxysm o! 
the fever the white blood-globules are very ntpidly increased in number. 

Etiology.-This subject has just been considered. All agree that simple 
intermittent fever is due to malarial poisoning, and that the poison is in
troduced into the body either through the lungs or through the intestinal 
tract. Whaternr tends to depress the mental or physical powers of a.u in
dividual renders him more susceptible to malarial influences, and con
sequently these depressing influences must be regarded as predisposing 
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causes. Among these may be included intemperance, exposure to night 
air, excessive fatigue, bad hygiene, and a long Jist of l ike debilitating 
causes. 

Symptoms.-This fever is paroxysmal, and differs in its types accord
ing to the period of time which intervenes between the paroxysms. The 
first, and most common, is the quotidian type, in which the paroxysm 
occurs every day, and there is an interval of twenty-four hours between 
the paroxysms. 

Tho second is the lerlian typo, in which the paroxysm occurs every third 
day, with an interval of forty-eight hours between tho pttroxysrns. 

The thfrd is the quartan 1 type, in which tbe irnroxysm occurs every 
fourth day, with an interval of three days or seventy-two hours between 
the paroxysms. These are the regular and more common types. 

Other types exist, which, although irregular, are 11nriuestionably mocli
ficat ionsof thosealreacly mentioned. .\mong these is the double quotidirtn, 
in which two paroxysms occur daily. Usuall." one paroxysm is severe, the 

i[nfi8,237casesintheU.S.o.rJl!y,onlyl,i57"erequartan 
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other mild; the sererer one generally occms iu the ~orni.ng, tl~e milder in 
the afte1·ooou or eveuing. 'fherc is also double tertuw, rn which a p:irox
)'Sm occurs Jails, but it differs from tho quoti~i:rn as the pa1·ox~sms that 
resemble each other occur ut intervals of forty-eight hours. For rnstancc, 
the paroxysm of to-clay is chnracterizc<l by the o currence of a severe chill 
ancl mild fever; to-morrow it is characterized Uy a short chill and senre 
fever; the following day there occurs the severe chill and rnilcl fever, as on 
the fi1·st day. 

A form of intermittent fever is rne.t with in which the paroxysm occurs 
on the seventh, fourteenth, twenty-first day, ctc. 1 with an interval of st•,Tcn 
days between the paroxysms. 'fhe tspes most frequently met with are the 
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quotidian, tertian and quartan. In the quoticlian variety tho paroxysm 
occurs in Lhe momiug, in tho tertian it occur$ about uoon, while iu the 
quartan it occurs in the afternoon or evening. ~l.1he duration of the parox
ysm varies with the type of the fever. In tho quotidian it lasts from eight 
to teu hours, in the tertian it lasts from ~ix to eight hours, in the quartao 
from four to six hour::;. Thern are many exceptions to these rnles, but it 
is a qucsLion whether there would be any i( the disease was permitted to 
run its course wthout treatment. 

Paro:rysms.-A paroxysm of intermittent feHr has three stages-the 
cold stage, the hot stage, and the stage of sweating. Ia most cases these 
are readily distinguished from one another. J n tlie trne type of inter
mittent fever regular iutenals between the paroxysms of fever occur. The 
phenomena which mually prece<le the cold stage are pain in the head, a 
sense of languor, and some uausca. 

Colrl Slaga.-Passage into this stage is flrst marked by a sensation of 
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col<lness along tho back, which soon extemls to tho extremities, and an un
comforlable sensation of coldnl3SS gradually creeps over the entire body. 
The skin becomes shri,·e1led, the finger endsandJips become blue, the face 
is pale, the eyes arc sunken, chi1ls rapidly follow each other, the teeth 
begin to cb11tter, ;my rnluntary motion is attended by trembliug, uutil 
finally, as one chill after another in quick succession passes over the body, 
the teeth chuttcr so that the noise can be heard some distance fro111 
the patient, au<l there is a shaking of the entire bodv. The surface of 
the body becomes rough, the blood seems to recede f~om it, and it as·· 
sumos the appearance of goose-skin or cu,tis anserina. The tcmpcratur£' 
of the surface of tl1c bo<l.r is lower than normal, but if the thcrmometei 
be placed in the axilla or nnclc1· the tongue the tcmperatuTO marks 104° 
or 105° F. The voice of the patient is weak and husky; the respirations 
arc ra.pi<l, short and ~ighing, but the mind remains clear. The urjnc il'I 
increased in quantity aucl pa1cr than normal, and there is frequent desirC' 
to empty the bladder. u~ually these symptoms last from half an hour to 
two or three hours ; the length of time depends upon the severity of the 
case. Children do not have a regular chill; they merely grow cold, blue 
and livid. 

After the cold stage has continued for a longer or a shorter period, the 
patient begins to ha.YO flashes uf heat alternating with the chilly ~en~a· 
tions. Usually these are first !cit. at the extremities, bnt they rapidly ex· 
tend over the whole body, and the hot .... tage is established. 

Hot Stcrge.-The skin is now no longer shrive11ed, bnt becomes reel, 
swollen and tnrgitl, aud there is a recession of the hlood from the central 
organs to :he surface of the body. That the temperature is elevated can
not be ascertained simply by laying the hand upon the surface. If, 
however, the thermometer is placed in the axilla, in most cases the tem. 
peralure marks lOG 0 or 107° F. Thirst is intense. The uncom!orlable sen
F-:tlion which the patient experienced while passing from the cold lo tho 
hot stage, has gh·cn place to great restlcssJH.•ss, the patient tossing from 
side to side, with face flushed nud eyes red and fiery. Sometimes her·· 
JlC'lic Yesicles appear about the month. The tongue becomes dry, the caro
ticli! pulsate, the radial pulse becomes flrmer and more rapid than in the 
cold t-tnge, a.ncl nausea is marked. It may have been present in the cold 
slagc, but in the hot stage nausea and ,·omiting become the prominent 
eymptoms. As a rule these symptoms last from half an hour to two bonre. 
In exceptional cases they may continue for a much longer lime, the ordi· 
nary duration of a paroxysm o( a quotidian intermittent being from eight 
to ten hours; that o( a. tertian, from six to eight hour::;; and llmt of a 
q1rnrtan, from four to six hours. It is possiLlc. especially in those forms 
or malarial fever in which the poisoning is intense, for the hot stage o( 
n quotidian to continue twelve hours. 

There is no condition in whieh, for the Lime, there is more intense fever 
fhan in the hot Rtage of intermitt<.ml fm•er. rrhc urine, whiC~l during the 
cold Rtage was abundant and of a. pale color, now becomes highly colored 
and scanty. Kot infrequently it is almost suppressed during the hot stage. 
Complete suppression of urine occurs only in the pernicious type of the dis· 
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ease. When the Ccvcr htts cont inu c<l for a longer or shorter time. rt slight 
moisture appears upon lhc forehead, which gradu;.tllJ ~preads_on .. :r llw L'fi· 
lire body, ;md the palicnl bccon1c.s bathed in a profur:.c pcrspuut1011. Ile 
is now i~1 lhc sweating ?Jlage. In ch ildren, just before tho swcal, t:oma or 
conru18ions may occur. . 

i'°i'lceating l'i'toge.-As this stage comes on, restlessness ;\~1Cl ~111cas111C'ss 1~C'
cline, and a. [ccling of comfort is <.'xpcricnecd as the pcrspm~t1on 1~1:1~c~ its 
appearance. Tho tcrnpcra.turc rap.idly falls; the J~nl sc rapidly d11m111shei:i 
in fre ,1ue11ey ttnd force ; the pnlsal10n o! the carol1ds ceases; the foce as
.mmcs its normal appcaran<.:e; the congestion of the conjunctl\<.i' disap
pears; and the patient rapidly passes from :t hig1~ state ~( fry ~·r into 
one in which he falls rtslcep, and awakens after a period mngmg from ono 
to three hours, with a sense of exhaust ion. 

lnterml.-During the interval between lhe paroxysms at first the 
patient ma_y feel perrcclly wc11, but if there is a frequent rcpclilion of 
the paroxy~ms, there will very soon be a marked loss of vitality; he be· 
comes pale and feeble, an'l all the sy mploms oi malarial cachexia arc p1·es
cnt. Thero will be more or Jess o( a janudicetl hue to the skin, enli! rgc· 
mC'nt of the spleen and liver, and pigmentation o( the tissues. It is 
true that many paroxysms of simple intermittent may occur before any 
such general disturbance of the health of the patient manifests itself; 
yet, in the interval between the paroxysms, we cannot call the patient's 
Cl)ndition one o( perfect health. Usually, in the quotidian type, the day 
previous to the deYelopment of the first paroxysm, uunoticecl by the pa
tient, tbcre is a slight rise in temperature, perhaps to 101° F. At the 
same time he experiences a sense or lassitude, and is disinclined to wake 
any exertion, either mental or physical. The temperature commences to 
rise iu the morning, and by noon it has reached its maximum; then it be
gins to fall, and by evening it may have fallen to nearly its normal stand· 
ard. rrhus the course of the temperature is quite characteristic, and may 
be summed up as a rapid ascent, n. short and intense stationary period, 
and a critical defenescence constituting the paroxysm, with a pC'rfectly 
normal temperature in the interval. 'rhe following day another ri se in 
temperature will be noticed ; now the rise docs not occur in the morning, 
but after midday, perhaps as late as in the ernning. Usually 111 the quo
tidian type of intermittent fever the highest temperature is reached a little 
earlier each da.r ; if it is reached a Jittle later, the fever is being modified 
or controlled by treatment. 

When the paroxysm comes on a little earlier each day, it is called antici
pating, and indicates that the fcn~r is not being controlled; when it comes 
on later each clay it then indicates that the fever is being controlled, and is 
called a postponiny intermittent. The types of intermittent fever which 
occur most frequently in tempC'rate climates arc the quotidian and the 
tertian. In those who have s11fferecl repC'atedly from intermittrnt ferer, 
the disease is liable to run an irregular course, the paroxysms occurring on 
irrC'gn1ar da_ys, and with irregulnr intcrrnls. [u children this fever show.': 
certain deYiations from the ordiuary course. rrhe paroxysms may be 
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ushered in by convulsions, or by a period of stupor. Children ra.rely have 
the distinct chill ; after a })eriod varying from ten minues to half au hour, 
we have the hot stage of regular intermittent fever comjug on, with all its 
attendant phenomena. 'l,he intermissions are rarely complete. 'l'he child 
loses his appetite :Uld flesh, becomes irritable, and has a pale, waxen look, 
suffers from gastric and inLestiual disturbances, and the intermittent very 
soon lapses into the remittent form. 

Differential Diagnosis.-'l'he differential diagnosis of simple intermittent 
fever is never verr difficult. rrherc are only two diseases which are liable 
to be mistaken for it, namely, remiltent fe1:er, and pymmia. 

It is readily distinguished from ·rcrnittent fever, for in remittent ferer 
there is never a complete whereas in intermittent there is 
alwa.ys a. period in which there A careful therm ometrical ob-
servation for twenty-four hours settles all questions in regard to it. There 
is also a reguhtr deYelopment of the paroxysm in intermittent, which does 
not occur in remitteut. In remittent, there is usua11y but one chill, while 
i11 intermittent a cbi11 precedes each paroxysm of fernr. When the chill 
and sweat arc absent, but a sense of heat, malaise, headache and lassitude 
come on at pretty regular periods in a malarial district, the thermometer 
showing a pyrexia of 102° to 104° F., the patient is said to have "dumb
agne." 

Prognosis.-Tbe prognosis in simple intermittent fever is good. '11!10 
possibility of the development of malarial cnchexia must enter into the 
prognosis. When this occurs the case is more than one of simple inter
mittent fernr; there is enlarged spleen and liver, with pigmentation of 
tho tissues. 

Treatment.-'rhc treatment of intermittent fever is divided into that for 
the paroxysm and that for tl1e interval. 

'l1he treatment for the paroxysm, in most cases, is simply to render the 
pa.tient as comfortable as possible while passing through its various stages. 
At one t ime it w::1s proposed to tourniquet the limbs, so as to prevent con
gestion of internal organs, and thus arrest the paroxysms. Again, it has 
been proposed to apply cold to the surface for the purpose of giving a 
shock to tbe nervous system. and in that manner to arrest the paroxysm. 
Some propose to cover the surface of the body with sinapisms, in order to 
irritate the cutaneous surface. Some have claimed that if an individual is 
brought fully under the influence of alcohol the regular development of a 
paroxyo;m can be prevented. It has also been claimed that opium, gi,'en 
in full doses at the usna1 time for the recurrence of the paroxysm, has 
power to pre,·ent it. Experience does not lead me to accept any of these 
statements. It is true that, in some instances, a sndden shock to the 
nervous system may pre,·ent the development of an intermittent paroxysm 
when the paroxysms have become a habit. 

If there is anything in the entire 1ist of means (either rcmeilial or 
hygienic) which has power to prevent tho fu1l development of a paroxysm, 
it is opium. When this is admi nistered hypodermically, early in the cold 
stage, it will diminish the severity o[ Lbo eoltl :ind hot stages. W11ether, 
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in the treatment of the milder forms of intermittent fever the combination 
of opium with quinine is athisable, is still an unarnn\'ercd question, though 
it seems to me that in such cases much comfort. can be afforded, am.l the 
patient be much less injuriously afI~ctcd b_y tl~o paro~y~m if opium be ad· 
ministered in moderate doses. Patients with mtcr1111ltcnt fever should be 
kept in bed during the entire paroxysm, however mild it may be. . 

During the cold stage, corer them with bhmkcls, surround them with 
bottles of hot water, an<l Jct them drink freely of hot water. All thc'o 
means will hasten the hot stugc of the disease. 

Dnring the hot stage, the extra cl thiug ~nd external heat s.h~uld l>e 
gradually rcmovcd and cold instca<l. of ~mt cl rm ks .shoul<l b~ i:dmm1sterct1. 
If n·1usca and vomiting :ire present 111 this stage, opmm, at1n11mstcrcd h)po
dermically, affords great relier. When the p~lient rea~hes t.he. sweating 
stage, let him alone; within a few hours he will Le enllrcly relieved ant1 
in a state of convalescence. 

The tn~atmcut of the i11terva! is to prernnt the occurrence of another 
paroxsi-m. A patient shoult1 nernr be allowct1 to have a second intenuit
tent p:troxy.-;m; for if the system once becomes accu!:;tome<l to these parox
ysrn~, they will be repented upon the slightest prO\'OCa.lion. ~rhis will be 
found to be the case with those who [or a loug time ham not been sub
jected to malarial inBucnce, nnd yet upon the least nervous excitement or 
faligue will have tL paroxy:;m. The great remedy at this time is Llie sul
plwtc of quinine. SkilCully used, it is all-powerful to accomplish this re· 
suit. How and why it arrests the de\'elopment or these paroxysms is still 
unknown . Our knowledge of its antiperiodic power is purely empirical. 
There is much clitrorcnce or opinion as to tho mode in which it should IJc 
administered. Jn commencing the treatment of a case of intermittent 
fcn•r, a[ter the occurrence of the first paroxysm it is always safe to assume 
that the fever is of the quotidian type. At lca.~t thirty grains of quinine 
should be administered between the termination of one pa1'oxysm an<l the 
hour when another is lo be expected. rrhe tfrst dose or ten grains should 
be girnn toward the c1ose of the sweating i:;tagc, and twenty grains about 
two hours before the time of the expected paroxy~m . If possib1e, girn the 
qu!nine in solution. If irritability of the stomach causes rejection of the 
qurninc, it may be administered hypodermically, or by enema. Three 
grains administered hypodermically bas a.bout the !>amc antiperiodic power 
as ten grains administered hy the stomach. If one succeeds in preventing 
the occurrence of n. second paroxysm much has been accomplishecl Ilav· 
ing wcvcnted the occurrence or a second paroxysm, it is important tba.t a 
moderate degree of cinchonism should be maintained for a number of dn\·s, 
by the daily administration of quinine in moderate doses. About t~vo 
hours before the time of day at which the first paroxysm occurred, from 
ten to fifteen grains of quinine :-1honld be daily adminif>tercd. 

A patient should visit his physician one month from lite date of /lie first 
paroxysm, for although he may not ha,·c had n fre:-:.h malarial exposure, 
Lhcre will be a strong tendency at this time to a.repetition of the paroxyi;;m. 
and it is important that at that time he sboulU be again brought fully 
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nuder the influence of quinine. If it is possible for him to remove from a 
malarial district a second paroxysm will almost certainly be prevented. lf, 
however, the patient is not seen in his first paroxysm, and if he lives in a 
malarial district, sulphate of quinine, administered in the manner I have 
just recommended, may only prevent for a time the return of the parox
ysm, and even complete cinchonism may fail to control it. The case 
should now be carefully examined in order to ascertain if there is not some 
condition present which interferes with the antiperiodic action of the qui 
nine, such as hepatic or splenic byperremia. When careful percussion shows 
that the lirnr and spleen are increased in size, even after the administra
tion of Cull doses of quinine, the administration of fnll doses of ealomel 
with the quinine will increase the antiperio .. lio power of the latter, and 
diminish the percussion areas of these organs. 

Occasionally, when full doses of quinine combined 'vith calomel have 
failed Lo prC\'ent a recurrence of a. paroxysm, I barn noticed an unusual 
excitement attending its development, and be\icviug from tbis circumstance 
that owing to indiYidnal idiosyncrasies t he malarial poison had n. more 
than usua l irritating effect upon the nerrnus system, I have accomplished 
the desired result by administering full doses of opium with the quinine. 
In fact, if the patient is of a high ly sensitive, nervous organ ization, I 
never allow a second paroxysm to pass without aclminislering a full dose of 
opium before the time when its return is to be expected. In all those cases 
whio11 arc called obstinate, we must ascertain why we fail to control tbe dis
ease by the use of quinine. I rarely ham administered arsenic in simple 
intermittent fever. If I fail to control the fever with quinine, after I have 
reduced splenic and bep~1tic congestion, controlled nervous irritabi lity, and 
increased nutrition by the administration of iron 3.llcl the moderate use of 
stimulants, I neYer succeed witb arsenic. In some of the chronic forms of 
malarial manifestation, I have found arsenic of great service, but never in 
simple intnmi ttent fever. Saliciu, strychnia, piperine, eucalyptus, and 
bydrastia someti mes act anti periodically when quinine fails. 

Jfasked Inlermiltent.-In this connection should be mentioned a 
iorm of intermittent fever which has been designated as ma.(;ked inter
mittent fever. For example, to-day a. patient has a regular intermittent 
paroxysm, but to-morrow, instead of its recurrence, perhaps he suffers 
from the most intense neuralgia. This neuralgia may have its seat in 
an intercostal or in the sciatic ·nerve, or, perhaps, more irf'quently in the 
frontal branch of the ophthalmic division of the trigerninus. Some one 
nerve becomes involved and no other seems to be affected. In some cases, 
an intense hemicrnnia takes the place of tbc paroxysm. As a rule, these 
neuralgire have distinct intermissions, and so come Lo be regarded as masked 
forms of intermittent fever. Instead of a neuralgia, the patient may have 

:a a:!::tt!e~~~~1a~t~~ia~n~t;~c:~;:n!11s~1i1~;~~~~~~n ~i~1~:b:r~1ned~:;t:~I~ 
the place of a distinct intermittent feyer paroxysm. Again, a patie"?t may 
have a sin ale well-defined chill , or even two chills, followed by most mtense 
hemicrani;, and then ba.ve no more for a lon~ time ; but sooner or later he 
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will have a well-defined intermittent paroxysm which will reveal the real 
nature of the disense. 

REMITTENT FEVER. 

This is a contin1ted fever, 'lvilli diu1'nal exacerbations, It is knowu by 
different names, such as Southern, Western, African, continued, bilious, 
ncclimatirn, and remittent fever. The term remittcnt fever is the one 
more generally accepted. 

Morbid Anatomy.-The anatomical lesions of romittent fever resemble 
those of intermittent !ever; and the differences are in degree rather than 
in kind. 

Unquestionably, both Lhese types of fever are the result of malarial 
poisoning, ancl the samo dimiuution of the reel globules and the same 
changes in the fibrin lactors occur in remittent as in intermittent. Yet 
there arc other changes in the blood which arc usually present in the 
form er, and quite rare in the latter, namely, the presence of free pigmcnt
grnnules. 'l'hesc pigment-gr;.niulcs are met with in some of the pernicious 
!orms of intermittent fever; but in all cases of well-developed remittent 
fever they are present at some time during lhe progress of the discnsc. 
This pigmentation is due to hremoglobin which has been liberated from the 
blood-corpuscles within the bloocl-Yesscls, and the coloring mn.ttc r may re
main either within the blood-corpuscles, which, after n. time, become trans
formed into pigmcnt-grnnules, or remain free in the fluid portion of the 

_ blood, or infiltrate the adjacent 
<lJ ..n-"" ~ t cells and ti ues. It may be 

.. _"!.. \.... transformed into granular or 
-"' -:;,.. ) crystalline brematoiclin. 

· ..JJ Tho spleen is not so much 
enlarged in remit.tent ns in 
intermittent fever, and the 
increase in size seems to be of 
a difTotent ua.ture. The enlargc

cnt is evidently the result of 
congestion,ancl the organ some 
times presents very nearly the 
same appearance as it vreRents 
in typhoid fever, except that 
there is more pigmentation. 
There arc also structural lesions 

Fw. 166. found in the liver, in the 
~tlon of the Lh·er fr~::1rta~1it:e~b~fe~lttcnt Fever, showing sto~nach and in the intestines, 

%: ~~~~::~!af1Jf~7:i,~~~%;,:7~tu1. :1~:~~:1~r~e~~;.pre;~! i~i:::e~~ 
. . not vrry much increased in 

~ize, ~ncl is of a bronze hnf'. The principal change is in color, which 
1s. nmform throughout !ts cntirf' snbstnncc. This varies in clegrcc in 
different types of t11c d1.scni;:<', and in different cases of the same type. 
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The peculiar color is due to pigmentation of the liver-tissue, and varies 
according to tho amount of pigment deposited. Pigmentation may occur 
in other tissues of the body, but not to the same extent as in lhe liYer. On 
a microscopical examination of the liver, pigment is found throughout its 
entire structure-not only in the hepatic ceJls, but in the nuclei of these 
cells, and in the walls of the blood-vessels. 'l1his discoloration is of snch 
uniform oc~urrence that it has been recognized as the characteristic path
ologica.! leswu of remittent feyer. Consequently, the "b-ro11zed liver., is 
spoken vi as the charncteristic lesion of this fever. Occasionally this lesion 
occurs in intermittent and pernicious fever, but this is so seldom, and its 
presence is so constant in remittent fever, that if met with at an autopsy 
remittcnt feyer may be suspected. 

The mucous membrane of the stomacli is more or less congested, thick
ened, and softened. Changes similm· to those in typhoid are found in the 
mucous membrane of the intestines; it is more or less congested, and pre
sents very much the appearance seen when a moderately seYerc catarrhal 
inflammation is present. rrhc Peycrian patches are usually enlarged, and 
quite frequently present the shaven beard appearance. In some cases 
there are ulcerations, not, however, as extensive or of the same nature as 
the ulcerative processes of typhoid fc\'er. The mesenteric glands are not 
enlarged, and there is none of that granular infiltration so noticeable in ty~ 
pboid ferer. 

Etiology.-rrhe great predisposing and exciting cause of this fever is ma
larial poisoning. There can be no question but that the same malarial poi
son which gives rise to intermittent fever can produce a remittent fever. In 
uther words, a remittent can pass into an intermittent fever, and an inter
mittent into a rernittent fever. While it is possible for this to occur, the 
two diseases do not, as a mle, prevail in the same locality at the same time. 
Endemics of one form may occur and be fo11owed by endemics or sporadic 
cases of the other form. In some localities remittent fever is almost the 
only form of malarial disease, intermittent fever only occasionally occur
ring. 

There is probably no form of endemic disease the geographical bounda
ries of which are more extensive than those of remittent and intermittent 
fever. In general terms they may be said to encircle the earth parallel wH h 
the equator, circumscribiug a. broad belt, limited by 63;) north and by 57° 
.3outh latitude. The boundaries of this belt nre quite irregular, now ap
proac11ing the line of the tropics, now receding from it. 'rhe remittent 
fever which occurs within the temperate portions of this belt is much less 
severe than that which occurs in the tropical regions. From the Joca.Jities 
in which this fever prevails, it would seem that a higher ar-erage tempera
ture is required for its development than is required for the dernlopment of 
intermittent fever. As alroody stated, a remittent fever during its con· 
valescence may become an intermittent, and, conversely, an intermittent, 
either from new exposure to malarial influences or to the influence of high 
temperature, may become a remittent. From this fact, the conviction ia 
forced upon us that both types of fever are developed from a common poi. 
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son. Usually certain atmospheric changes will liavc taken place to chnnge 
the type of the fever. lntermittent fernr may prevail early in the season, 
but as the season advances, and the tempera.tu re ranges higher, the fever 
which prevails will assume the remittent type. Those who go from a non
malarial district into oae where remittent fever is prevailing are likely to 
have it, while tbe old inhabitants only suffer from the milder form of inter
mittent. 

Symptoms.-Its ushering-in symptoms are usually well marked. The 
most constant as well as the most urgent of the premonitory Sjmptoms is 
oppression iu tho epigastrium. This rrnty be pre~ent for forty-eight hours, 
or even a longer Lime, prior to the development. of the fever. ~'here is 
also a ccrlaiu lassituclo, nausea, and loss of appetite; nnd with these feel
ings une:tsincss and perhaps pain in the head and limbs. It docs not come 
on gradnally, like ty1ihoiu fever, but abruptly, usually with a chill. It is 
not difficult. to determine when the patient began to be sick. 'fhc chill is 
neither so compleie nor so Jong continued as in intermittent fever or pneu
monia. During the chill the thermometer will indicate a. temperature two 
or three degrees above the normal. With the chill there is a most intcni::e 
headache, ttnd pain in the back and limbs. As a rule the chill is not of ~o 
long duration as the chill of intermittent, neither does it begin like it, by 
creeping down the back and gradually extending over the borly, bnt there 
is general col<lness O\'er the entire surface a.t the very commencement of 
the chilly sensation. Again, there is not that tremulousness and shaking 
of the body, nor that chattering of the teeth, which are so frequently ex
perienced in intermittent feyer. Following the chill there is fever, during 
which the temperature rises very rapidly. The fever increases in severity, 
and, witbiu twelve hours from the time of its commencement the tempera~ 
turc muy reach 105° or 106° F. As soon as the temperature commences to 
rise, UJC pu lse is increased in frequency, and perhaps beats 100 or 120 a. 
mlllutc. 'l1 ho face becomes flushed, the eyes are usually suffused, a11d lhc 
coujuuctivre arc somewhat congested. The patient is restless, tossing in 
bed, in the vain search of an easy posture. As the bot stage advances, 
nausea and vomiting arc always present, and the sense of oppression in tlrn 
epigastrium increases, and is not relieved by vomiting, which is per1'istent 
and distressing. 

In the febrile stage of remittent fever the patient suffers from pain in 
the epigastrium, to such an extent that quite commonly it is the only thing 
of which he complains. The epigastric distress is often accompanied by 
the most extreme tenderness upon pressure. The material first vomited 
simply consists of the contents of the stomach, next fo11ows the vomit
ing of a greenish matter, and finally, in severe cases, there may be a 
slight amount of black vomit. The quantity of fluid vomited is greater 
t~an the_ quantity t~ken into the stomach. Vomiting of stringy mucus 
tmgcd w1th green 1s always present. Sometimes the patient's stomach 
rejects ernrything taken into it, and the vomiting is accompanied by intense 
pain in the head. Usn:illy at the commencement of the fever, the bowel• 
nrc constipated. 
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The febrile symptoms increase in SCYcrity for ten or twelve hours 
when n. slight perspiration appears upon the forehead. In a short time ii 
extends over the entire body, not profuse, but a slight moisture upon the 
surface. With the perspiration there will be a fall of one or two degrees 

TcmpcratureRceordi110.ca..-.eofHc111ittentt'cvl·rendi11glnrcco'"cry. 

in temperature, and n. fall in the pulse of ten or twenty beats in tl10 minute. 
The thirst will diminish, the vomiting grow less, there mn.y now be n.bi1it,v 
to retain fluids in the :;;tomach, and the patient falls into n. quiet, refrc1'h
ing sleep, and is relieved from all t11c severer symptoms of the paroxysm. 
If, however. the thermometer is placed in the axilla, it will indicate fever, 
and although the temperature may show a marked decline, it is still above 
the normal standard. At no time is there a complete intermption ; the 
fever is con tin nous. This is termed the period of remission. At the same 
hour on the following day all the active febrile symptoms return, the range 
of temperature is higher, the gastric disturbance is more marked, the 
countenance assumes an anxious expression, and all the symptoms are more 
severe. 

This return of tbe severe febrile symptoms constitutes what is called the 
exacerbation, :md the period between the time when the fever abates and 
the development of the exacerbations is called the period of remission. 
Remissions and exacerbations are the characteristic symptoms of a remit
tent fever when it is fully developed, at wl1ich tune a morning remission 
is the rule, though the time of the first paroxysm nries. 'rhe morning 
n•mission is so invariable that it is regarded hy many as a diagnostic sign. 
JI the exacerbation begins at noon it will usually decline about midnight, 
and the remission will last until about noon the next daJ. In very severe 
cases there may Le a. double exacerbation, one at noon, the other at mirl· 
night, the remissions being in the evening and morning. The second 
exacerbation is similar to the primary in its attendant phenomena, except 
that it is more severe and of longer duration, ends in a less profuse per
spiration, and the remission is not so well marked as the first. On the 
third day at about the same hour, or a. 1ittle earlier, there is another 
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exacerbation, which has a st'ill longer duration, is of greater severity, and 
is followed by a. more in com pl etc remission. 

If the disease continues, the remission from day to day becomes less and 
less distinct. By the end of the first week the rcmi:-;sion can no longer be 
detected, and the feyer becomes continuous, without :my marked daily va
riation in temperature or pulse. As the remissions become less and leiIB 
distinct, with each returning exacerbation, the tongue becomes more and 
more parched, sordes collect upon the teeth, the countenance becomes dull 
and heavy, distress and pain in the epigastrium continue, und are accom
]JUUied by tenderness, alt.hongh the senses of the patient are so dulled that 
he mn.y scarcely complain of it; and the rnmiting is not so constant, and 
is of n. leEsdistressing cha.rncter; const ipa.tion, which was present at llrn com
mencement of the fever, has 11ow given wity to diar rhooa, the discharges usu
ally being of a. brownish color. \\' ith the diarrho.;a there is some fuluess of 
the abdomen, and some local tympani tis. Il iccough is often obst inate und 
distressing. Tho pulse is increased in frequency, and wi ll reach 120 or 130; 
it is small, thready, and feeble-at the onset of the d isease il was full and 
compressible. The patient slips down in bed, picks at the bed-clothes; 
there is subsultus and difficulty in cleglutition, and t he tongue is protruded 
with difficulty, as in the sernrer forms of typhoid fever. 'rho ·urine is 
scanty, acid, dark colored, but t·e1·y rarely is it albuminous. It may be 
bloody. The patient passes into a condition closely resembling that of one 
in the third week of typhoid fever, with the exception that there is no erup
tion . 

The cliarrhcea, abdominal disturbance, and tympanitis, and oflen the 
tenderness over the ileo-crecal region, the typhoid tongue, and the low mut
tering delirium, closely ally this stage of rcmittent fever to typhoid fe\"e r. 
After these symptoms have continued a week or ten d:iys, if t he ca~c is to 
terminate in recovery, remissions occur and become more and more dis· 
iinct, until finally there is no exacerbation, and the patient passes into a 
state of convalescence. If, however, a fn.tal termi nat ion is to take place, 
the remissions will not recur, hut the typhoid symptoms become more 
marked, and the patient finally dies from exhaustion or from complica· 
tionB. Q[ al\ the symptoms wh ich attend remittcnt fC\'Cr, nau~Ca and 
vomiting are the most constant and the most Jistressing. I haYe seen pa· 
tients, after the temperature has fallen to its normal standard, ouffer fo1 
weeks Crom gastric disturbance, attended by more or le!';3 jaundice. 

If, in the progress of a rcmittcnt fever, the exacerbation occurs a little 
earlier each day, then treatment is not controlling it; the fever is then said 
to be anticipating, and the disease is almost certainly paf:;sing from a dis· 
tinct remittent to a continued rcmittent. If, on the other hand, the ex· 
acerbation occurs a little later each day, the fever is said to he postponing, 

~:!~ t,~•o:~:~·~:~nl~~~l ~:~'=r~~':: :,~'i\o~~ :~~~;:: ~~.~;;l~~~h=o~:;~:;~i:~t~~,~~ll;~: 
cence. The thermometer will indicate to what extent tho disease is being 
controlled. 

Bilious Remittent Pever.- In n ccrt:iin proportion o[ case~ in all enclcm-
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ics of remittent fever, vomiting of" bilious" materrnl, and ;awulice arc 
prominent symptoms, the skin often becoming so yellow tbat the patients 
present an appearance similar to tbat of those suffering from yellow fever ; 
with this yellow discoloration of the skin there is an unusual tenderness on 
pressure over the hepntic region. Under such circumstances tbi s fever 
has been named "bilious remittenl." By some of the older writers it has 
been described as an idiopathic fever, distinct from remittc>nt or any other 
form of mahnial fever. :Medical liter~1ture, however, contains no facts in 
support of such a view. 'l1he pathology and symptoma.tology-of tbc fever 
describecl by writers nuder the head of bilious remittent fel·er differ in no 
respect from those of simple remiltent, except that the fever is accompa. 
nied by symptoms of more than usua) 11epatic and gastric disturbance. My 
own experience leads me to regard it as a form of simple remittent, accom
panied by a more than usually severe gastro·hepatic catarrh, and that it 
is not entitled to a separate place in t he nosology of fevers. 

Infantile Remittent Fever.-It is a matter of eTery-day experience that 
cl1ilclren are subject to certain gastric and intestinal derangements, which 
are attended by more or less fernr, which is very apt to assume a rcmittent 
type. Such fevers cannot, however, be regarded as specific diseases, for 
they are developed independent of any specific fever poison, and are only 
symptomatic of some local irritation. 'fhere is a form of mild typhoid fe
rer which is often met with in chi ldren, especially in the autumn, which 
has also incorrectly received the name of infantile remittent fever. In 
this class oI cases, the usual symptoms o( typhoid fernr are so modified by 
age that the fever assumes a remittent type. The presence of rose-colored 
spots, and the characteristic typhoid lesion or the intestines, will determine 
the tnw nature of t.bese fevers. Simple malarial remit.tent in children docs 
not differ from tbe remittent of adults. Remit tent fever in children is more 
liable to be followed by malarial cachexia than in the adult. 

Differential Diagnosis.-The rules by which a rernittent is distinguished 
from an intermittent fernr have already been given. 

The differential diagnosis between rcmittent and typhoid fever is often 
attended with difficult.y, if the patient is not seen until the second week o.f 
the disease, but if he is seen at the very onset of the fever, it is hard ly pos· 
sible to confonnd these two forms of fever. The sudden advent of a remit. 
tent is in marked contrast to the slow development of a typhoid fever. Be. 
aides, the.v widely difl'er in Lhe range of temperature during the first week 
of their deYelopment. In remittent there is a distinct remission, and there 
can be no doubt as to the type of feYer after the first, certainly not after tho 
second remission has occurred . Gastric sy mptoms are much more sern1·c in 
remittent than in typhoid. B.v these symptoms alone a differential diag
nosis can be made. If, however, the fevrr has been protracted to the third 
week, and the remissions are slight or altogether absent, although many of 
the symptoms of typhoid fever are present, the absence of U10 rosc·colored 
spots, taken in con neclion with the previous history of tbe patient, is suf
ficient to establish the diagnosis. 

Rernittent fever may be distinguished from yellow fever by its high range 



862 

of temperature, by its daily cxacerba.tion and remission, by the presence of 

pigment in the blood, and by lhc absence of all.Jumcn in lhc m·inc, which 

is present in yellow :foyer. In rcmittC'nt fcrnr, hemorrhage from the mu. 

cous surfaces, especially from the mucous membrane of tho stomac h, in<lccd 

from any source, is of rare occurrcncr, while in yell ow fm-er it Ircqucnlly 

occurs from mouth, nose, eyes, cars, bowels, and urinary pnssage:s. Death 

o!tcn occurs on the third day in yellow fcrcr, but in the sc,•erest ca~cs or 
rcmittcnt fever not before the seventh day. Yellow furnr is portable ancl 

contagious; rcmittent is neither. Rcmittcnt fever may be confounded with 

pyremia and liCptic!Bmia, but their differential diagnosis has already been 

sufficicnllr considered. 
Prognos.is.-'J'he prognosis in simple remittent fernr is good. Even ca .. es 

of the severe types of this fc\·or shou ld terminate in rcco\•ery, if skilfully 

managed, especially if they arc seen in the early stages. Its type v11rics Yery 

much according to locality. The remittcnt fever in New York City is of a 

mild type. In that form which prevails in our Western and Houthcrn 

States a !alal termination is of frequent occurrence. '!'here is a type which 

soon loses its remission, and becomes a pernicious malarial fever, the prog

nosis of which is unfavorable. The compli ca.tions which may render the 

prognosis unfavorn.ble are meningitis, pneumonia, gastri tis, enteritis, diar

rhcea, dysentery, and splenitis. Tbe prognosis will also be modified by the 

condition of tho patient at tho time of tho attack, and by tho chamcter of 

the endemic which is prevailing. 

The symptoms which indicate that recovery is to take place are the fnet 

that the exacerbation is delayed or rendered Jess severe, the early subsidence 

of gastric symptoms and headaelie, and a rlecrease in the frequency of the 

pulse, and the appearance of vesicles about the lips. Distinct remissions, 

accompanied by moderately free perspirn.tion, indicate an approaching fa

vorable change. On lhe other hand, if the fever is more continuous than 

parox~smal, with a pulse becoming daily more feeble and more frequent, if 

there is a tendency to collapse at the close of the exacerbations, und sup

pression of urine, with signs of extreme exhaustion, danger is indicated. 

1.'he average duration of this Ccver is two weeks. 

As this fever varies so greatly in sernrity at different times and in dif

ferent localities, it is impossible to accurately determine its average rate of 
mortali ty. 

. Treatme?t. ~In this dis.ease, we l1~rve means at our command by which, 

m the maJOr1ty of cases, 1t can be controlled, and bv which, in most in

stances, its duration may be mnch shortened. It iS hardly nccc:.:sarv to 

r~ rer to ~uch r~mcdial agents as Uloocl-letting, emetics. cathartics -n nd 

d1aphoretics, wh1C;h have all been employed in the treatment of this fever, 

for they ha>e all been supplanted by a single remedy. Experience ha• 

proved that the poison which causes the feYer cannot be remo\·ed from tho 

system by any of the so-called eliminative methods of treatment. If this 

class of patients are depleted to any extent, the development of those 

typhoid symptoms which arc especiallv to be avoided will be hastened. 

Those living in malarial districts nre ll~\'Cr up to the normal standard of 
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vigor, and, consequently, are in a condition to be affected unfavorably by 
any plan of treatment or by any remedial agents which shall enfeeble the 
vital powers. 

The first thing to be done in the sncccsslul management of this fever is 
to p1acc the patient under the best possible hygienic surroundings. Tho 
isame care should be exercised in the arrangment of the sick-room as bas 
already been proposed in the management of typhoid fcYer. Those who 
have seen most of remittent fever in its severer form recommend that tho 
trc:itmcnt or each case be commenced by administering a mercurial purge. 
They claim that there is always more or less engorgement of the liver, 
spleen, and mucous membrane of the stomach and intestines, and that, 
so long as these organs remain in this condition, no plan of treatment 
will be successful. However great may be the differences of opinion 
in regard to this, all agree that the sulphate of quinine should be used 
in its treatment. Practitioners differ as to the mode of its administra
tion, but all advocate its use. Some maintain that it has greater power 
over the disease when administered in small doses, repeated at short in
tervals ; othe1·s, that it should be given in one or two large doses dw·ing 
the remission, an hour or two before the commencement of the expected 
exacerbations. Others, again, claim that the quinine has its greatest 
power over the fever when administered during the activity of the febrile 
excitement. 1 

From these reports, and from my own experience, I do not hesitate to 
administer quinine at any time during the period of the exacerbation or 
remission. :My rule is to give ten or twenty grains at a dose, according 
to the severity of the fever, and repeat it erery two hours until cinchonism 
is produced. When cincbonism is reached, although the fernr may not 
be controiled, it is well to stop its admin istration until twcnty~four houre 
ha.re elapsed ; by doing this one can better determine the antipcdodic 
power of the drug. If the exacerbations do not disappear, but arc de~ 
ln.yecl and arc less severe, the fever is being controlled. If, notwithstand
ing this free use of quinine, the exacerbations are more severe and longer 
in clnrntion, and the remissions less frequent, and t.rphoid symptoms arc 
manifesting themselves, stimulants may be demanded. Even large doses 
of stimulants may be required to sustain the patient while he is passing 
through this period of the disease.' 

Remittcnt fewr is not, like tYJ)boid fever, a disease of clays or weeks. 
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In its severer forms no time should be lost while waiting for llic action of 
cathartics or other remedial agents which arc supposed to bC' o( imporlnncr, 
but the administration of quinine should be at once commcncccl. When 
the disease hati reached its second or third week, and there is no c\·i~ 
deuce that the patient is pasf<ing on toward recovery, administer a '-lCC

ond time large doses or quinine; in this way the progress or the 
feyer may be arrested. If, after a second cinchonism is produced, 
the fever is not arrested, omit again for a few days the n<lministrat.ion 
of quinine; then repeat the large doses a t hird time. 1t is much better 
to proceed in this way than to keep the patient in a. continued state 
of cinchonism. It is not necessary to enumerate the long list of drugs 
which at diltcrcnt times have been proposed as specifics in this fever, all 
of which, by common consent, arc now regarded as far less reliitble than 
quinine. 'I1he important thing is to know bow and when to administer 
quinine. 

rr1wre arc certain palliative measures which it is sometimes important 
to employ. II the exacerbations :ire very intense, the headache very 
severe, and the restlessness or other febrile symptoms are not reliC\'ed by 
full closes of quinine, cold may Uc employed for its :rntipyrctic effect, as 
in tn)hoid fever. Full doses of the bromide of potassium promote sleep. 
Frequently, in mild cases, sponging the surface with tepid water is not 
only grateful to the patient, but it has a controlling influence over the 
fever. If Yomitiug is ccnstant, severe, and exhausting, hypodermics of 
morphine will be found nf scnice. Some advise Fowler's solution to check 
the distressing vomiting. The treatment of this fever is expectant, save 
in the use of quinine. 

CONTINUED MALARIAL FEVER. 

I have included this fever in the list of the malarial fevers, although il 
is not altogether malarial in its origin ; malarial poison, however, is es
sential to its development. As i~ has many elements in common with 
typhoid, and many which ally it to remittent fever, it bas been called 
"typho-malnrial." 1 During the late civil war it was called camp and 
Cbickahominy fever. 

In its etiological aspect it partakes more of the character of t)11bus than 
of typhoid. The name typho-malarial fever has been employed by one 
class of obseners to indicate the presence of malaria, and the specific poison 
of typhoid fever. By another class the term has been employed to indi
cate the presence of malaria and a septic poison. l\Iany doubt the exist
ence .of such a form of fever, and regard the so-called typhoid clement as 
notbmg more than a t.vplwid condition, liable to be developed in con
nection with remittent fever, as well as with many other diseases. The 
term typho-malarial is a convenient one for the first class of obserYcrs, and 
is one which can be employed by them without confusion ; whereas to the 



second class of obserYers it is excceclingly objectionable, and gives rise to 
confusion.' 

This fever is produced by the combi ned action of a septic and a malarial 
poison. In some the septic e]ement predominates, and in others the 
malaria]. 'rhc preponderance of the one or the other will determine with 
a good degree of certainty the course, prognosis, and treatment of each 
individual case. 'l1he distinguishing Jines, however, between these two 
i?lements are not always sharply drawn ; bolb may be modified in their 
manner of development and in their morbid anatomy, by the development 
of intercurreut complications, such as scuny, pneumonia, etc. 

Morbid Anatomy. -Tbe changes which take place in the constituents of 
the blood are a decrease iu the albumen and fibrin-factors, and an increase 
in white blood-globules. In connection with these blood changes there are 
more or less extensive parenchymatous changes in the internal organs simi 
lar to those met with in other forms of acute infectious diseases. 

The liver is increased in size, and its cut surface presents an appearance 
which closely resembles that known as nutmeg liver. Sometimes it }Jresents 
tbe peculiar bronzed color of the lh'er in remittent fever; nt other times it 
very closely rescmb1es the Ji rnr of yellow ferer. A microscopical examina
tion shows free fat and pigment granules, as well as lymphoid, fusiform 
and ste11ate cells-which are perhaps derived in great measure from the 
spleen; no pigment is found in the hepatic cells, but they are stained with 
bile, as is also the in ter-l obular tissue. 

In most cases the spleen is enlarged, softened, and of an almost black 
color. The i\falpighiau bodies nre prominent, and present the appearance 
on the torn surface of the spleen of little tumors, varying in size from a 
pin's head to that of a pea. The organ is rarely as much enlarged or soft
ened as in typhoid or remittent fevers. It is always the seat of more or less 
pigmentation. The }Jigment is in the lymphoid cells of the sp]een chiefly, 
but it also accumulates about tho veins. 

No uniform change will be noliced in the kidneys, except hyperoomia, 
which w1il be most marked in their cortical substance. 

'l1he lungs are the seat of more or less extensive hyposta.tic congestion. 
Splenization of the lungs is not frequent. 

The heart is pale and flabby. Its muscnlar fibres are the seat of granular 
or vitreous degeneration similar to that which takes place in the hc~rt .in 
tnhoid fever. Exsangninatecl clots more or Jess firm may be found m 1ts 
i::avities, but they have nothing peculiar about them. They closely re
~emble those found in persons who ha\'C died from fai1ure of heart power. 
l'hey are rarely, jf ever, the direct cause of death. . 

The intestinal changes, when present, resemble those of typbmd fever. 
While, therefore, no pathological lesions which can be r~garded as char

acteristic of this type of fc\"er are found, and while tbe Jes1~n s very closely 
resemble those of typhoid fernr on t he one hand, and rcm1ttenl fever on 

::!1:;:~i~!~~;:~;:;~;.::~:~~~~~:;1:~~~~~;:2~i~)~:~;!·~'.~:~~{~~;:,~:~~:~J:,i:~;~:~:.;:~ 
andlrrirablefromtheoneet, 
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the other, etill its clinical difJcrenccs arc f:UffiCll'lll lo clistingui~h it from 
both, and to stamp it as a distinct type of fe1'er. 

Etiology.-It is difficult to determine the true etiology of this fever. 
That malarial poison is necc~sary for its development lhcl'C can be no 
question. It is equally certnin that some other poison besides malaria is in 
operation whenever it prc,~ails. Its infection docs not follow the laws ul 
development governing the spC'cific cause of typhoid fever. for it is in uo W:I) 

connected with the excrements of one suffc:'ring from the fe,·cr . Then• arf' a 
few facLs connected with its cle\•elopment which art• now weH eBtahlishcd: 

First. It is met with only in malarial district~. 
8econd. In the majority of instances, when thi~ fc,·er has prevailed. ih 

development hns been preceded or attended by marked and c11sily l'PC'tig

nizcd anli-hygicnic conditions, such as OYCrcrowcling, Liul sewerage, urn! 
other conditions favorable to the development of septic poisou . 

Third. That it is a no1t-contagious disea:se, and is nc\·er propagated from 
the affected lo the healthy, either directly Lj' personal contagion, or indi
rectly by morbid excretions. 

Fourtlt. In its morbid anatomy and symptomatology it is a cornhi1rntiou 
of malarial and typhoid Cc\Ter. The special E-1ympto1PS and lesions of one 
or the other of these fcn•rs stamps il~ character. l n large cities in whid1 
malarial diseases arc prevalent, sewer gaser~ .'ieem lo fm·nish the element 
wMcli is so essential for its development. The history of disc:1sc in NC'w 
York city during the vast few years furnishes striking examples of the: 
combination of tbesc two poisons in developing a type of feyer which musL 
be classed under the head of continued feyer. 

Symptoms.-It is difficult to present a typical picture of this fever. To 
give even :tu outline o[ its symploms which shall 'Jc approximately true of 
all, or even the majority of cases, is impossible. Tts clinical hi.;;tory rnrit·s 
as the malarial or septic clement predominates. Besides, there is a large 
number of cases in which neither o[ these clements predominates, for the 
patient almost insensibly passl's from a. malarial into a typhoid condition. 
There arc also certain anti-hygienic condition:; which may be present, 
which give to the fernr an unusual and pt'culiar tn1('. For example, when 
tho~e conditions exist which fa\·or the dcrnlopmcnt of scurvy, as the patient 
enters upon the second week of tbc fcrer, the scorl.mtic phenomena will 
become prominent. At Limes the dysenteric clement may be engraftcd on 
Ibis fever, and greatly modify its course, and lead ton. train of symptoms 
and morbid changes which closely ally it to epidemic dysentery. The 
course of this fever may also be greatly modified by ccrbtin local complica· 
tions which are especially liable to occur during the second or third wt'ck. 
rrhe presence of any of these conditions will greatly change its clinical hi~
tory, but the phenomena which attend its early tlcrnlopmeut will alwuj'S be 
sufficient to determine its true character. 

In considering the symptoms in detail, that class of cases in which lhc 
malarial element is predominant will first be <lt•scribcd. rrbis type of f(',"(:r 
is usually ushered in by a distinct chill. 1 In some instances no premonitory 

1 In Gibb's acconnt of a malignant C))idemic in Xicaraguu. Ct:utral Amel'ica. none or lhcca·c·~ lwpo 
wltbachill 
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symptoms arc prescd; in others the chill is preceded by wandering pains 
in the limbs and back, headache, loss ol appetite, and a feeling of great 
exhaustion. lu a large proportion of cases in the early stage, the counte
nance has a peculiar waxy, clay-colored or yellowish tinge. The chill varies 
in duration from half 1m hour to au hour, and in character closely resem
bles the chill of simple remittent fever. It is immediately followed by 

Temperature Record in a case or Co11tinued Malarial Fever, Remitrent type. 

active febrile symptoms, the temperature rising in a few hours to 103° or 
10±° F. The pulse reaches 100, and is full and forcible. The excretions 
are a11 checked, and there is mental disturbance and sometimes delirium. 

When once cst:tblishccl, the fever pursues a variable course. At its onset, 
nncl for the first few days, its phenomena often closely resemble those of 
simple rcrnittent feyer, though the remissions n.re never so well defined, and 
there is at the very onset C•f the fever an amount of intestinal disturbance 
which hi rarely present in sirup1e remittent. The existence of abdominal 
tenderness, especially in the right iliac fossa, is n. strong point in lts 
diagnosis. As the temperature rises, nausea, vomiting, and epigastric 
tenderness are prnsent in a greater or less degree. These gastric symp
toms benr a close resemblance to those which attend the development o! 
rernittcnt fcrnr, while the intestinal and abdominal symptoms are similar 
to those of typhoid. Diarrhooa may precede the chill ; in most cases it is 
present during some portion of the fever. At first the tongue presents a. 
pale, flabby appearance, with a smooth surface; soon it becomes covered 
with a white or yellowish-white coating; later it becomes red, and the 
coating becomes brownish ; in severe cases it may sudclenJy become clean, 
red and shining, and sordes may collect upon the teeth and lips. 

In those cases iu which a.scorbutic element exists, the tongue is enlarged, 
pale, and flabby, its surface smooth and covered with a. white fur, which is 
thickest on its edges, the gums are swollen and present the characteristio 
appearance of scurvy; the skin is covered with petechioo and irregular dis
coloratioas, and mental n.ncl bodily :!Jrostratiou is early marked. 
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In those cases in which a clysentcric clement is present, as the fen•r de
velops, the dysC'ntcric symptoms become prominent, the disclrnrges from 
the bowels arc blood-stained and watery. The tongue soon becomes dry and 
brown, and the pa.tient shows signs of extreme exhaust.ion, with a few. or 
the gastric symptoms which are usually so well marked Ill the early penocl 
of the fever. Throughout the whole course of tbe disease there is a. marked 
tendency to periodicity, the exacerbations nsually assuming a terUan type. 1 

In fatal ca::;es, as the patient reaches the second or third week the symptoms 
are very like those of fatal typhoid fever; the prostration becomes more and 
more complete, the pulse reaches 130 or 140, is iecble, compressible ttncl 
irregular, the skin is bot and cold in patches, the patient gradually paf;~es 
into a state of stupor and coma, involuntary evacmttions take place, there 
is subsultus, deafness, a blackened and rigid tongue, and dcuth ensues. In 
cases that recover, symptoms of amendment may be noticed between the 
tenth ancl twentieth days. The tongue begins to become clean, the abdom
inal symptoms subside, the pulse becomes less frequent and fuller, the di!-i
turbance of the nerrnus system disappetus, the appetile gradually returns, 
and the patient enters upon a, tedious convalescence, which is attended hy 
more or less diarrbcea, mental stupor, cardiac irritability, aad a slow return 
of mental and physical vigor. 

The train of symptoms thus briefly sketched may be greatly modified by 
a variety of complications. Not infrequently pulmonary complications 
develop during its second week, and so change its phenomena that the fever 
element may be overlooked and the pulmonary clement alouc engages the 
attention of the physician. Suppuratirn inflammation of the cen·ical and 
inguinal glands sometimes complicates it, and leads one to the mistake of 
regarding it as a purely suppnrative fever. Enlargement and suppura
tion of one or both parotids arc not uncommon events. Again, scurry 
under certain anti-hygienic conditions may so modify its phenomena as to 
lead one to regard it as an entirely new type of fever. 'fhe scorbutic cle
ment in this class of cases is developed in connection wilh the malarial 
exposure. 

The prominent symptoms present in the se1Jtic type of this fever, such as 
lassitude, headache, pains in the back and limbs, resemble those of typi
cal typhoid fernr; either a distinct chill or a complete intermittent or 
remittcnt paroxysm usLers in the febrile symptoms. 'rho rise in tempera
ture ~oll~wiug the ushering-in chill has no typical range ; in some ca~s 
the nse is gradual, not reaching its maximum before the middle of the 
second week; in other cases the rise is sudden1 reaching 104° or 105° F. 
within twenty-four hours after the occurrence of the chill. In typhoid 
fm·er during the first week, there are indistinct forenoon remissions and 
afternoon exacerbations, but in this fever t11e remissions arc well-marked, 
especially on every second or third day, causing the fever to assume a mo!"!' 
or less distinct tertian or quartan type. One of its earliest symptoms is 



well-marked hepatic tenderness; with the hepatic tenderness there is en~ 
largemeut of the spleen, which, as the fever progresses, reaches a much 
larger size than is ordinarily met with in typl10icl fever. During the first 
week the pulse is full and rarely more than 100, but during the second and 

•SpongeBath. 

Temprrarure Record ln a case or Continued Malarial Fever. Septic ''llriety. 

!bird weeks it is small and compressible, and in severe cases ranges from 
llO to 130 per minute. 

The ttppearance of the tongue varies with tl10 period of the fever. At 
first it is swollen, with red projecling papillre, and has a Jight white coat
ing. As the typhoicl condition becomes more marked its appearance 
changes; it becomes dry and browu, and frequently the brown coating 
cracks and fissures are formed in the mucous membrane underneath. 
Should the tongue become moist and begin to clean, it is an indication 
that convalescence is being established. rrhe coating is removed in two 
ways, eitber gradually from the edges to the centre, or it is tluown off in 
flakes. In tbe latter case, a.fter the remova1 of tlie coating, the tongue as
sumes a beefy red appearance, and after a short time may again become 
brown and dry. Under such circumstances there will be a renewal of the 
fe-rer-symptoms. After the fever has continued a few days the surface be
comesclry and harsh, and the skin assn mes a dingy hue, which is quite char
acteristic; sometimes there is a we11-marked jaundice. Tl1e urine gradually 
diminishes in quantity and deepens in color until convalescence com
mences, when it increases in quantity. It is rarely albuminous. 

Diarrltrea may occur at any period. It is not usually excessive until the 
eccond or th ird week. There is nothing characteristic about the discharges. 
They are usually of an exceedingly fetid odor, watery and dark-coloreU ; in 
the later stages of the disease they sometimes contain blood. Ju some in
stances the character of the stools is termed bilious and an excessive he
patic secretion is then indicated ; at other times they are of dark clay 
color, showing a deficiency of the biliary secretion. With the cliarrhcea 
thAre is usually more or less abdominal tenderness, especially in the right 
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iliac region; but tympanitis is rarely well-marked. Jn many cases there 
is retraction of the abdomen. 

As already stated, headache is very constant in the early period or the 
fever. It often precedes the ushering-in chill. As the fever progresses it 
gives place to 1L delirium, which is never violent, but which is muttering 
in character, and is attended by restlessness and insomnia, or by drow.;;;i
ness, subsultus, picking at the bed-clothes, and great nervous prostration. 
If delirium is not present, or after it has disappeared during convales. 
cence, there is great lack of mental vigor and a teudency to apathy. 
The other nervous phenomcrn1, which arc usually present in any con
dition when marked typhoid symptoms exist, are not prominent in this 
!ever. 

rrhe subsequent phenomena which may attend its development will vary 
with the intensity of the fever and the resisting ]JOWer of the patient. 
Epistaxis is not uncommon; bronchitis is a frequent complication. In 
fatal cases, at the close of tho second or during the third week, symptoms 
of extreme prostration come on, the patient gradually passes into a stn.te of 
6tupor, which lapses into one of coma, and death ensues. [n cases that are 
to recornr, usually by the end of the second week the tongue begins to 
clean, the gastric and intestinal symptoms, with the except.ion of the diar· 
rhooa, begin to subside, the pulse becomes slower, the nen•ous disturbances 
disappear, the appctiLe returns, and the patient enters on a convalescence 
which is usually protracted. Its phenomena may be modified by certain 
tmti-hygienic surroundings, to which those suffering with this fe\'er may 
have been subjected prior to, and during, ils development. Thus, when it 
prevai ls among those who have suffered privations, been badly fed, badly 
clothed, OYercrowded in badly ventilated apartments, or surrounded by de
composing animal a.nd vegetable substances, although the fever is attended 
by the same general phenomena, there arc certain Yariations which ally 
it to relapsing fever. Prominent among these arc neuralgic :rncl arthritic 
pains in various parts of the body, especially in the back and limbs; hem
orrhagic tendencies marked by bleedings from the gums and mucous sur
faces; and not infrequently large ecchymoscs occur in various parts of the 
body. 

Jn this class of cases the iever is of a low type from the commencement, 
with quotidian exacerbations and remissions. Diarrhooa usually precedes 
the development of the febrile symptoms. Frequently during the second 
week a. muttering delirium comes on, accompanied by drowsiness and a 
tendency to stupor. Despondency, indisposition to make any exertion, 
anrl a state of utter indifference ns Lo the future arc frequently met with 
during the entire period of the fever; in fact, mental aud bodily prostra
tion is more marked here than in any other fever. In fatal cases death may 
be the resnlt of hemorrhage from the mucous surfaces, or from exhaustion. 
In cases that reco,·er, conrnlescence comes on late. and is slo'v and tedious. 
Diarrhooa frequently follows the subsidence o[ the fever, and leads to a 
fatal result. 

Differential Diagnosis.-The affections with which continued malarial 
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fever is likely to be confounded, are typhoid, remittent, relapsing, typlius, 
and yellow fei•er. 

Tho advent of continned malarial fever is usual1y marked by a distinct 
chill. while typhoid comes on insidiously and is attended not by a dis
tinct chill, but by tl chilly sensation. The rise of temperature in con
tiuued fever is sudden and follows no typical range, while in typhoid 
the typical range of temperature during the first week is diagnostic of 
the fernr. In typhoid fever, on the sixth or eighth clay, rose-colored 
spots appear ; in the other, although an eruption mu,y be present, it has 
none o( the ch:mwteristics of tho typhoid eruption, is not rose-colored, 
does nol disappear on pressnrc. and remains visible throughout the whole 
course of the fever. Besides tbe absence of these characteristic symptoms 
of t~1)hoid fe,·er, there is, in contlnued malarial fe,'er, a distinct periodi
city in the febrile action, n. certain icteroid hue of the skin, hepatic tendor
ne~s, and great gastric disturbance, conjoined with which the appearance 
of the tongue, the character of the diarrhcea, and the non-infectious 
character of the stools will serve as important aids in the differential 
diagnosis of these two forms of fever. If, upon microscopical examina
tion of the blood, free pigment is found, the diagnosis of continued mala
rial fever is established. 

The malarial type resembles remittent fever in its ushering-in symptoms. 
In both cases there is a chill followed by fever, attended by one or more 
distinct exacerbations and remissions. The early appearance of the enteric 
symptoms, attended by other well-marked typhoid phenomena by the end 
of the second week, establishes the diagnosis, and as tho fever progresses 
the typhoid condition becomes more and more apparent. Besides, remit
tcut feyer yields more promptly to quinine. 

Severe cases which arc complicated by scorbutic tendencies mfll'ked by 
pctechia:i and great prostration of the vital powers may be confounded with 
typhus fever; yet the severity of the attack, the higher range of tempera
hue, the greater frequency of the pulse, the dusky countenance, the ab
sence of diarrhrea and ali other abdominal symptoms in typhus fever, ren
der it easy to make tbe differential diagnosis between the two types of 
fever. Besides, typhus fever has a characteristic eruption, is only propa
gated by contagion, and, if it prevails, does so epidemica1ly. 

Occasionally yellow fever has been confounded with continued malarial 
fever. The range of temperature is lower in yellow fever, and on the third 
or fourth day it falls suddenly, and there is a more or less complete remis
sion. The circumorbital pain, the appearance of the eye, the pulse rarely 
ranging over 110, the peculiar color of the skin, the character of the mat.. 
tcr vomited, the absence of cliarrhcea, aucl tho shorter duration of the dis~ 
ease, will enable one to make the diagnosis of yel1ow fever. 'l'he urine is 
rarely albuminous in continued feYCr; nearly always so in ye11ow. Again, 
yellow fe,•er usually prevails epidemically, and is confined to certain locali
ties and certain seasons of the year. It is a portable disease, and the 
yellow fever poison may be conveyed from an infected to a non-infected 
district by mean~ of clothing or rncrchandi:;c, while the poison o! coutin~ 
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uecl fever is of endemic origin, nml ('annot bl' carried beyond the iniect.ed 
district.' 

Prognosis.-The r:ttio of mortality iu continued malarial fever varies 
greatly in the different regions in whjch it occurs, and as the malarial 
or septic element predominates. The hygienic su 1Tountlings of the patient 
aud the range of atmospheric temperature will also verj' greatly influence 
the prognosis. Statistics of th is fever in different localities and in differ
ent years give the ra.tio of mortality from eight to ten per cent. '11hc 
s~ptic type jg more fatal than the malarial. Gren.t caution should be exer
cised in prognosticating the result of :my wsc, for the mildest cases some
times suddenly assume a severe type and terminate fatally, while ,·cry severe 
and apparently hopeless cases unexpectedly improve, audrcco\'ery takes place. 

~rhe average duration of those cases which terminate in recoYery is from 
three to four weeks. The period of convalescence is prolonged; Lbree or 
four weeks often elapse before the paLieut is completely restored to health. 
A fatal relapse may occur at any period dnring convalescence. 

Its rnostfrcqucntcornplication is inflammation of the respiratory organs, 
the deYe1opment of which is marked by those symptoms which usually 
attend the development of the different acute pulmonary affections. In 
the majority of instances the signs of bronchitis nre not present until the 
fever is well established. The bronchitis resists treatment, and does not dis
appear until convalescence is fully established. When pneumonia occurs it 
is catarrhal in character, and few of the strongly marked rational symptoms 
of ordinary pneumonia are present. The physical signs, however, will al
ways enable one to determine the presence of pulmonary complications, and 
any great irregularity in temperature during the course of tho fever should 
be an indication for a careful physical examination of the chest. 

It is sometimes difficult to distinguish between the cerebral symptoms 
of this fe,·et· and i hose symptoms which attend meningeal complications, 
but the meningeal complication s ru·e of so very rare occurrence that it is 
safe to assume they are not present unli1 some of the diagnostic symptoms 
of meningitis occur. Serious abdominal complications, such as intestinal 
perforation, peritonitis, and hemorrhage are rare, but when they do occur 
their ad-rent is marked by such tugent symptoms that one loses sight of 
the on.Jina.ry symptoms of the fever. It is hardly necessary to refer to 
those modifications in the clinical bistorv of this fever which follow the 
development of abscesses, bed-sores, gangr;nc, etc. rrhe cccurrence of any 
of thei;:e compli c~tion s will very materially influence the prognosis in any 
given case. Cnp1l1ary bronchitis and pneumonia are especially dangerous 
when they deveJop during the third week of the fever. Anti-hygienic sur
roundings, such as ornrcrowding and improper food, materially affect the 
prognosis.. If continue~ malarial fever prevail among those who are 
crowded mto badly-ventilated apaTtments, who from filth and improper 
nutrition have septic and scorbutic tendencies, the ratio of mortality is 
much greater than among Lhose who are free from such complicating 
influences. 
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The symptoms which may be regarded as indici.Lliug an unfa\'ora.ble ter
mination are a continued high temperature, showing little or no tendency 
to remission; a. >ery frequent, feeble, flnttcring pulse; continued hic
cough ; profuse diarrhcnt, the discharges at times being involuntary and 
containing mucus, pus, and blood; a dry, red, cracked, and fissured 
tongue; great drowsiness. with u. tendency to stupor and coma; and the 
appearaucc of petechial spots on the surface of the body, at.tended liy f!'C'
quent hemorrl:rnges from the lips, gums, and tongue. In u sercrc case, 
the occurrence of any ol these phenomena renders the prognoi:"lis more 
u11favorable. 

'rhc character of the prc,·ail1ng fmTcr will also greatly influencC' the prog
nosis in :111y given case. Ir the tY})C of the prevailing fever is mild, or if 
comparatively few deaths have occurred, though the symptoms i1.1 a given 
case may appear unfavorable, yet recovery is probable. If, on the other 
hand, the type is severe, and many deaths have occurred, cases apparently 
mild will suddenly become se,·ere, and the prognosis becomes unfavorable. 
As :ii ready stated, the hygienic surroundings and the previous ha.bits of the 
patient very greatly influence the prognosis. With drunkards, and those en
ervated by vicious habits, <l m1Jd tn>e of this fever will probably prom fatal. 

Treatment.-No plan can be presented which will be applicable to all 
cases. 

'rite first question which meets us is: Oitnnot. the development of this 
fever be prevented? rt lrns been stated that its <lernlopment was princi
pally due to three causes-namely, malarial poison, overcrowding, and 
improper diet. In a large proportion of instances it is possible to do away 
with the last two causes. The overcrowding and the faulty diet may be 
prevented, and thus the septic poison which girns to this fever its "ty· 
phoid" type may be destroyed, or its development prevented. The strict 
obscn·:mce of hygienic laws in the localities where this fever prevails has, 
in some instances, entirely clrnngcd the type o( the disease. Evc11 after 
the fever symptoms have been well developed, the removal of patients from 
anti-hygienic surronndiugs has frequently been attended by the most satis
factory results. When isolated cases of this fever arc met with in localities 
apparently free from such sources of infection, :~careful search should be 
instituted in order to find the source of the infection. Defective sewerage 
and faulty drainage have been found to be fruitful sonrces of infection. 

There are no specifics. In those cases in which the malarial symptoms 
predominate, the administration of quinine will in many instances arrest 
its progress or shorten its duration; but in those cases in which the septic 
elcmc:nt predominates, while quinine may act as an antipyretic, it has little 
power to arrest its progress or to shorten its duration, but it will, in many 
in~tn.nces, render the course of the fever milder. " 'arburg1s tincture in 
muny coses will have a controlling power ornr the fc""cr when quinine fuils. 

It Las been claimed by some that arsenic li;_1s a specific influence O\'Cr the 
fc,·cr, and that it exercises a peculiar and most beneficial effect upon the 
intestinal lesions. 'There is little doubt but that arsenic, like quinine, acts 
beneficially in many cnscs of the malarial type of this fever; but unques
tionu.bly this beneficial effect is <lue to its acknowledged power over mulanal 
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affections, and not to nny specific influence which it has ornr the fever. As 
an antiperiodic it is inferior to quinine. Eucalyptns doc;;; not act as bene
ficially in l'ontinucd malarial Ievcras in the simpler forms of mnlarial fcrer. 

It is of irnporlancc to remember that this clai;;s or patients do not bc:1u· 
well the prolonged application of cold to the surracc, either by means of 
the cold bath or the cold pack. 'rhc danger rc.snlting from the injudiciou~ 
use of cold baths is greater in this than in any other infoctious di~ea~e. 

The rnles for the administration of stimulants 11re the same as tbo~e 
given fo1· their a.dmini~tration in tn)hoid fenr. The effects or the first 
few do1les should be carefully watched. They should never be g1H•a ind1ii
cri111i11ately. for there is greater danger of on~·r-~timulaling in thls than in 
any other ferer. Their use is indicated whenever 1dgns of heart-failure 
arc present, such as a feeble pnlse aud an ind istinct first sound of thl' 
heart. The use of stimulants is not nccm:;sarily contra.-inllicated when 
delirium is present. Frequently after their adminh:itration the delirium 
will pass away, an<l only when it io decidedly increased by their 11:;(! shoulll 
they be abandoned. 

The slate of the bowels, skin and kidneys demands the closest attention. 
If, early in the disease, lhc bowels are constipated, a calornel purge com· 
Lined with ten or fifteen grains of r1uiainc will often Le followed by marked 
benefit. Ia any stage of the disease brisk purgation should be avoided. 
If diarrhCl'a. is present, it should not be interfered with unless it becomes 
exhausting ; tben it should be checked by small <loses of opium combined 
with astringents. Symptoms referable to disturbance of the ncrrous system 
sometime require special treatment. If there is extreme restles:;ne~s, mn!i· 
cular twitcbings, or actirn dclil'ium, opium may be administered in full 
<loses. The effect of the first close mnst be carefully watched. If sleep 
soon follows its administration, and the delirium gradually subsides with
out any aggravation of th(' other symptoms, its use may be continued; if, 
instead of producing sleep, the patient becomes more wakeful, and the de
lirium is increased and more active, and the other symptoms are greatly 
aggravated, its use must be immediately abandoneJ. Under these circnm
stanccs chloral may be tried with great care} Quain advises gr. xv.-xx. of 
bromic.10 of potass.ium under similar conditions. 

Somo claim that spirits of turpentine in the trC'atment of this form of 
fe\·er has almost a specific power, while others regard it useful only as a 
stimulant. My own experience lends me to employ it only as a stimulant 
during tho secoad and third week of tho discnsc, when there is great pros
t ration and ma.rked typhoid symptoms. It may be given as an emulsion in 
doses of twenty drops CHry two hours. Tho diet best suited to patients 
with this fcrnr is milk administered in the same way as was proposed in 
the case of typhoid fever patients. Special complications occurring duriug 
the non-septic variety must be met w;th snch rcmedie:; as the condition o! 
the patient and the peculim· complications may require. 
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PERNICIOUS MALARIAL FEVER. 

This form of fever has received other names, at different times and in 
different localities. It has been called congestive fevl'1·, ardent/ever, tropical 
typhoid fever, and pernicious fever. The latter name seems most appro. 
priate, and at the prese11t time is generally adopted. 

It is true that in the majority of cases there is more or less congestion o1 
the internal organs, and sometimes the patient is overwhelmed by these con~ 
gestions, but in a large number of cases no such congestions exist, and uncle1 
such circumstances the designation pernicious is to be preferred. In itE 
severe and dangerous form it may lie remit.tent or intermittent in character, 
and may assume any of the types of periodical fever, but the quotidian and 
tertian types are the most common. Sometimes its pernicious clu:m!cter is 
clearly marked at the onset of the fever, during the first i)aroxysm ; at. 
other times it comes on insidiously, and its per11icious character is not. 
suspected until after the occurrence of two 01· three parnxysms. 

There are several well-marked and distinct varieties of pcruiciousfernr
the most common and most important of which are the comatose, t.hc delir-
1·uus, the algid, and the gastro-enteric. It is the locality in which perni
cious fever prevails that gives the fernr its distinctive peculiaritj'. Perni
cious fever not infrequently appears as an epidemic; sporadic cases are met 
with in those regions where simple intermittent and rcmittent fevers 
prevail. 

Morbid Anatomy.-Its anatomical lesions are similar in kind to those of 
intermittent and remittent fevers, but they difier Tory much in degree. For 
instance, the pigmentation is more abundant. The abundance of the pig
ment, and the extent of the pigmentation will vary with the severity of 
the feTCr. 'l'he other changes in the different organs and tissues of the body 
are very simi lar in cbaracter to those described in connedion with inter
mittent and remittent fever. The post-mortem appearances in vcrnicious 
fe,·er vary with the intensity of the malarial infection and the peculiar 
atmospheric conditions under which lhe fever is dernloped. In some in· 
stances there will be evidences of intense engorgement of the blood-vessels of 
the brain, and the entire brain substance will be more or Jess tborongh1y 
pigmented. In others, minute blood-extravasations will be found scattered 
here and there throughout the substance of organs. Small blood-extravasa
tions into the spinal cord, accompanied by more or less pigmenlation, arc 
very apt during life to be attended hy tetanic spasms. In persons dying 
of pernicious fever after the third attack, I have found a.ll t.he organs of the 
body pigmented. Sometimes there is intense engorgement of the liver, that 
is, the most marked post-mortem changes will be found in that organ, and 
the amount of pigmentation present will correspond with the intensity of 
the congestion. With intense engorgement of the organ there are usually 
l1lood-extramsations. 

Occasionally, infarctions occur in the spleen. and around each there will 
be a mass of pulpy material. The spleen 1s more lll''ariably found softened 
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than in any other fever. In connection with this softening. which is Yery 
extensirn and similar to that found in typhoid fever1 the organ rapidly be
coming a. soft, pulpy, bloody mas:-;1 iL is also enlarged C\'Cll beyond what it is 
in typhoid feyer and is darker in color thilll normal. It is unneccsimry to 
describe in detail the enlargement of the capi llary vessels which occurs as a 
necessary result of this inlcnse engorgement. Rornelimes the kidnCJS auJ 
lhe lungs are the scat of intem:e hypera"miu, as the result of which tlw 
functions of these organs are more or less cxtensh·cly interfered with. 
llemorrbagic infarctions in the lungs are not infrequent. A low form u[ 
pneumonia is sometimes present. The heart is pale and flabby. 

Etiology.-The exciting and predisposing causes of pernicious fever differ 
from those of the simpler forms of malarial fever only in degree, not iu 
kind, but n. higher nrnge of tempera.lure is requisite for the development ot 
pernicious feyer. It prevails only iu those localities where the average 
range of temperature, for a time, reaches G5° F. 

Symptoms.-Pernicious fever may commence abruptly; generally the pre
monitory symptoms which mark its development do not dilfer from thos( 
which ma.rk the development of intermittent and rcmittent fever. In most 
varieties the attack commences with a. chill, which is usually severe and 
prolonged. The attack may commence with distinct in termittent parox
ysms of the quotidian tJilC, but rarely more than two of these intermittent 
paroxysms will occur beforn it assumes the pernicious type; or a remitteut 
fever with a distinct exacerbation and remission may go on for foiu or five 
days before ils pernicious character will be dernloped. rrbe milcler form 
either gradually passes from a simple intermittent into a pernicious fen•r 
by a progressi,·e increase in the sernrity of the paroxysm, or n. single parox
ysm of not unusual severity is suddenly fo1lowed by n. pernicious one; n 
fatal result rarely occurs until the third paroxysm is passed. Again, a.dis
tinct chill may be followed by a condition that will at once be recognized al!I 
one of the varieties of pernicious fever. The ushering-in symptoms will 
always vary with the type of disease which is about to be developed. I shall 
not describe the phenomena that attend all these different varieties, but 
only those most commonly met with. 

As the varieties in type of this fever are as numerous as the localities iu 
which they occur, and as the type in auy 1ocality may change with every 
succeeding year-that is, the type of one year may be very unlike that o1 
the preceding or fo11owiug year-it is very difficult even to classify its dif· 
ferent forms. 'l'he slight variat ions which arc met with in the pathologi
cal lesions of the different varieties arc still more difficult of description 
and classification . For instance, there is one "ariety which is character. 
ized by a tendency to coma, ca1led the comatose variety; another is charuc.· 
terized by a tendency to a peculiar form of delirium, termed the delirious 
l'll1'iety; sti1l another is characterized by a marble-like c0ldness of the sur
face, called the algid Mriely; again, we haYc one which is characterized 
by ':omitiug and pm:ging, ?r cholera~c symptoms, termed tlte gaslro-enlenc 
tianet.11; then one rn winch there 1s acute jaundice, termed the icteric 
i·a1"iety; then one in which there are profuse hemonhages

1 
term2d tho 
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'1emorrltaglr rariety _; and still another in which there is profuse cliaph~ 
oresis, termed the l'Dlliquatil:e wriety. 

Comatose rariety.-A patient has a distinct paroxysm of one of the sim~ 
pier forms of malarial fever (intermittent or remittent), with no special 
phenomena. attending it, except that he has had a more than usually severe 
headache; with this there has Ueen perhaps vertigo, st:unmcring and in
distinctness in the speech, an inability to talk with freedom, and a more 
than usual tremulousness dming tho hot stage. From this condition ho 
pa~ses as usual into the hot stage of an intermittent, or rapidly into an ex
acerbation of remitteut, then into 3. state or stupor and trnoonsoiousness, 
and fina11y lies upon his back, with a flushed face, congested conjunctivre, 
dilated pupils, slow, deep, stertorous respiration, and perhaps a Yery slow 
pulse, or, if slow nt finst, it may soon become frequent. The axillary tem
peratures range from 105° to 107° F. The 

~;~::;etn~~;1;:r!~~,:~~l~yt~:~~~:.~:1~~~1~·~t~i:ei: JJ~1p I. 2. 3 . 4 s.l 6. 7. 
in the bladder, and the bowc]s mO\C invol- 101•'"~""' .. < m. .. _,..,. .. i,.,.,J.,.l..Je 

~11~~a;·1i!~d. I~~~e re~~:~tii;n s~e:~n~~sis~~~~~ ;po•-
and more stertorous, and unconsciousness /t',f-
morc and more complete. Usually a. moist-
ure makes its appearance within twelve 1D1· 
hours from the commencement of the first 
paroxysm, and the patient awakes to con- Ill.I' 

~~;~~1!~~sg}~;~7~~:~n;a~;~~:,s~l~'~l ]t~1ce ~::~:. 1u2· 

which preceded it was rcmittcnt, there may /ti/ 
be a well-marked remission ; if it was an 
intermittent, there may be a distinct inter- 11111~ 
mission. With the next remittent exacer-
bation or during the hot stage of an inter- 11~ 
mittcnt, the pain in the head, giddiness, PB• 
unconsciousness, and all the symptoms al-
ready described will return with greater in-
tensity than before. With the second at-

bt~: t~:it~~~:~;n;~t1:,~~:n~~~!~t;le~o;~~ Tempcratu~l:,;:~~:::::::~~ of Pcml· 

into a condition of apparent death, 
which may 1ast !or hours. Some are, ne''erthelcss, perfectly conscious, see
ing and J10aring everything which occurs around them, although unable to 
move or utter a sound; others arc uuconscious. Even though the strong
est countcr-iITitants arc applied to tho surface, there is no sign of life, 
until, at the begilrning of the sweating stage, the pal ient comes lo con
ociousness. If a patient snrviYfS the second paroxysm, quite probably he 
will dio during the third. With each successive paroxysm tl1e }Jrognosis 
becomes more and more unfa.,,·orablc; patients sometimes lie in a ct'Dlatose 
condition for days, and finally die apparently from cerebral congcst1on. 
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Dehriow; Variety.-ln this variety, the patient, after passing into the 

~~ti:it~~7:. of ~1~1~n~:~~;ii~;~'\~ ~~·0i~l~~!~:::~e~~~:~~nt~! ;J;~;r~~e~~, 3~c~~~~~ 
mittcnt or a rcmittcnt fc,·cr, but the delirium now referred to is of u more 
actirn C'haractcr. Ir delirium is developed during the exacerbation of arc
mittent or during the hot stage of an intermittent, which has been preceded 
h:i· scYcrc headache, dizziness, ringing in the ca.rs, aud great rcstlcssnc:-:~, 
one may be quite ccrt:iin Lhat he has lo deal with a. case of pernicious fever, 
especially if it is prevailing in the locality. In this variety of pC'rnicious 
(ever there will also be more or less headache during lhc interval,· ancl per
haps other peculiar cercliral phenomena. Tbe delir ium which appear~ is 
always violent in ch~mwter; perhaps the patient will require reslraint; lie 
may be disposc<l to jump out of the window, or in some way to do injury 
to himself or those around him. During the paroxysm of del irium the 
face becomes flushed, lhe eyes brilli:rnt, ·u10 conjunctirro iujcctrd, tile 
pupils dilated, and the paticat is constantly crying, singing, and trying to 
escape. In those who are extremely amemic the countenance assumes a 
pale, suaken aspect. Tho pulse is full a11d hard, and the carotids UcaL 
Yiolently, the temperature often reaches 107° or 108' F. This delirious 
slate may continue !or hours. Suddenly tl1c patient passes from it into a 
condition of collapse, or gradually sinks into a coma from which he 11cver 
wakens. During the whole period the axillary temperature rarely falls be
low 105° F. 

In favorable cases the delirium gradually becomes milder, a profuse per
spiration comes on, nnd the patient falls into a prolonged sleep, from which 
be awakens ronscious, though weak and exhausled, with headache and 
vertigo, but wilhout the slightest recollection of what has passed. ':rhese 
attacks of delirium may be repeated three or four times before a fatal ter
mination is reached, but so much danger attends them, that a second attack 
should never be allowed to occur if it can be prevented. 

In this rnriety of pernicious fever, other nervous phenomena may accom
pany or lake the place of lhe delirium, such as epileptiform conrnlsion~, 
tetantic spasms, etc. rrhc telanic spasms sometimes resemble the phe
nomena of hydrophobia. That form of tetanus which occurs in various 
malarial districts, aud is sometimes called spor~1clic tetanus, I believe 
will be found lo ha,Te many things in common with this type of peraicious 
fever. 

Gastro-E11ieric Varicty.-In this >ariety the patient, after he has passed 
into the hot stage of an· intermittent, or the exacerbation of n remittcnt, 
is ~eizcd with almost incessant vomiting and purging. rrhc vomiting and 
purging are peculiar, altogether unlike that which ;s sometimes present in 
the simpler for.ns of malarial fcrnr. There is blood-stained material , both 
in the matter vomited and in that discharged from the bowels. In some 
i11Stance~, the disch:!rges may be so reddened as to look like beef-brine or 
the washings ol raw meat; sometimes the proportion of blood is so great 
as to cause the discharge~ to have the appearance of clear blood. In some 
endemics the discharges assume Lhe appearance of rice-water, having no 



odor, and similar in appearance to those of ARiatic cholera. The patient 
has no abdominal pain or tcndcrne~8, but has a sense of weight and burning 
in the stomach, accompanied with cramps in lhr cah•es of the leg$, cold
n<:>ss and blueness of Lhe surface, with a small, almost impcrccplible pnlse, 
sunken eyes, and the "facics ., of cholera. So closely do lhcse patients 
rc~emble in appccmmce those of A8iatic cholera that this disease bas fre
quently been mistaken for it. Dnriug the attack the thirst is most in
kn . .:e. The rc5piration is peculiar: it consists of' a double inspiration, 
Iollowccl Ly a. double sighing cxpirntion. The restlc:;sncss is nry great, 
the patiet)t is contitnntly to~sing from one f'.ide to the other; sometimes, an 
hour or two before<leath, lie suddenly springs ttp and walki:: :1cross the ro(1Jll. 

Tho 11:-;ual length of the fatal paroxysm is from th1cc to six hour~. 
Pati<'1its die in a stale or collapse. .After the vomiting ancl cliarrhcca havf'! 
n~1'ttmed the characteristic appearances already <lc~c ribcd, very few patients 
recover. *\.s clea.th approaehc:-;, tho pulse becomes more frequenl, feeble, 
irregular, and fluttering in character. Tho respiration is more and more 
p!'olongrd and sighing, the skin colcl and shrivelled, and cornrecl with a 
cold, clammy perspiration. It frequently happens when all these symp
toms arc present that the patient cannot be coiwinccd that he is seriomly 
ill, and wi~hes Lo get out of bed and go out of doors. 

Al9id rariety.-Tbis Vtl1'icty is characterized by colclness of tho surface 
of the body, while the rectal temperature may range from 104° to 107° .b.,, 
The attack begins with a. chill oC not un-

~;::~~a:fe\:~t:;~t~;s 1~~1~~t;~~\~~1 =t~;~110t~~~ JJo~ 1
· 2. I 3. 

4
· 

5
· 

6
· Z 

paroxyim1, or, during the exacerbation of a !PO: ,ft" '" •lnl•- "'
1
" "· "'-"' "-

rcmittent, the surface of tho bo<ly begins Jt'.f 
to grow col<l, while at t.hc same time he 
complains of a sensalion of bnming and tN' 

intcnr:;c thirst. A col<l peL·spiration soon 
oorcrs the surface. Tho pu lse becomes tfJ.f· 
slower :ind siower, falters, and cli5appcars a.t !Pt' 

the wri~t. Alternately the extremities and 
face become cold ; on1y the abdomen re- irl· 
fains its normal temperature. The surface 
has a. cold, marble-like Jerl, and the tern- !Pl· 

~~a~~ru ~1~ t.~~:e a~~~~a~:f !~~ t~e~i~;o:~ Pf~ 
''ariet ies the temperature rises higher than 98-. 
normal, and mny reach 106° or 107° F., but 
in this T:tricty it sometimes falls two or 97-
thrcc degree:;~ below the normal. The 
tongue becomes white, moist, an<l cold; the Fia. 171 • 

breath is cold, and the voice feeble and in- Tcmperature11~fg~~F!~e~. case of Per-
dh~tinct. 'rhe action of the heart is feeble, (Algidvarletv> 
often perceptible only on ~rn<::cn ltation. 'rhe . 
tnouth is clean, and the patient seems to himself to be ma comfortnbl" 



condition, except that he feels exhausted and is sensible of great internal 

heat. 'rhe mind is clear. The expression of the countenance is thn.t of 

death. 
This rnriety is very insidious in its progress. rro one not familiar with 

it, the calm which follows tile febrile excitement will be mistaken for rclil'l, 

perhaps attributed to some plan of treatment pursut'd, or to some remedial 

agent which has been employed. H a patient in one of these paroxysm8 is 

to pass on to recovery, the pulse gradually returns in the wri~L and lbe sur

face regains its normal feel and temperature. As the warmth returns to the 

surface. the patient passes on to convalescence in lhe same man11cr as pa.

tients recover from a comatose or delirious paroxysm. An algid pernicious 

paroxysm i:-:; rarely preceded by a distinct intermission, and it rarely has any 

appreciable remission. Once established, it marches steadily on to a. fatal 

issue, unless arrested by trentment. 
There is another variety whicl1 will occasionally be met with, in which a 

profuse perspiration, culled a" colliquative sweat," comes on at the ellCl of 

the fever stage ancl continues through the succeeding intermission, :wcom

panied by great prostration, feeble heart action. and labored respiration. 

Upon the second or third return of this sweat the patient sinks and dies, 

apparcntls from exhaustion. Again, severe hemorrhages from the :-tomnch, 

bowels, or kidneys may occur during the sweating stage of a pernicious par

oxysm and endanger the life of the patient from snddcn syncope. 

A mild form of hrematuria. sometimes occurs inflepen<lent of a pernicious 

paroxysm in chronic malarinl poisoning 

Icteric Vm·iety.-This is always endemic, confined to certain Jocalitics, 

and occurring in them whcnenr any form of pernicious fever prevaiJs. It 

begins with a Yiolent. long-continued chill, during which jaundice shows 

itself. The ja.undice gradually deepens, and extends over the whole body. 

Intense nausea accompanies its dcYelopmcnt, with a copious vomiting of 

bile, and a bilious diarrhccu. 'fhe patientsuficrs with a most intcn~c head· 

ache, pain .in the r.egion of the splee~1 and ornr the kidneys, and a feeling of 

numbness 1ll the l imbs. The pulse 18 small, frequent, and hard. T he urine 

is dark colored . As the hot stage comes on, tho pulse becomes fuller and 

more freq1~cnt1 the respiration is labored, t11e skin very hot, the tempera

ture reachmg lOG '>I' 107° F., and the thirst is most intense. 'l1his stage 

lasts tl~ree or four h~nrs, and often terminates in deuth. If the patient 

~iasses ~nt.o the swea.t111g . stage, recovery usually takes place. During the 

11~term1s~1011 the mmd is clear, but the jaundice continues. Unless the 

disease is controlled by treatment, each succeeding paroxysm becomes 

more and more sc,~erc. 

This variety is incorrectly called pernicious bilious remittent fever. If 

the a~tack i.s mild, th.ere is only a s1ight staining of tl1e skin, but in that 

form m which there is an apparent anest of the functions of the lirnr the 

p~tient m~y die deeply jaundiced within two or three days nfter the' first 

~hscol?ration a.pp~ru."S. The mild form of so-called bilious remittent feyer, 

m which the febnle movement is constant. is Yerv different from the form 

under discussion1 and is better classed under the head of simple remit-
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tent. All these different varieties depend on the same blood-poisoning, 
differing in its manifestations according to its intensity and the predispos
ing atmospheric or septic conditions which may exist in the localities where 
they are developed. 

Differential Diagnosis.-The diagnosis of pernicious fever is sometimes 
yery difficult. In determining whether a given case is, or is not, one of 
pernicious fen•r, the first inquiry will be in regard to the character of tho 
prevailing fever. If pernicious fever is prevailing in the locality, a diagno
sis will easi ly be made; if, however, the first case in the locality fa11s under 
obserrntiou, probably great difficulty will be expericncl'd in making a diag
nosis, and this difficulty, to a certain extent, will vary with the type of the 
fever. Tf, for example, a case belongs to that class in which there is a 
tendency to coma, delirium, etc., it may be confounded with some form of 
cerebral disease. This form of pernicious fever has been mistaken for cere
bral apoplexy, meningitis, and acute urcemia. 

As a rule, it is not difficult to draw the line between apoplexy and perni
cious fever of the comatose or delirious variety. rrhe constant and promi
nent symptom of apoplexy is hemiplcgia, which is o[ rare occurrence in pt'r
nieious fever. It may occur, but if it does, it is developed slowly. Nei
ther coma nor hemiplegia is ever reached suddenly in pernicious fever. Ri~e 
in temperature, rapid pulse, and all the phenomena of intense febrile ex
citement are present before the occurrence of either. On the other hand, 
in apoplexy the hemiplegia is of sudden development, attended by a. slow 
pulse, irregular eontnwted pupils ; or, perhaps, one pupil is dilated and 
the other contracted, and its occurrence is preceded by a sudden loss of con
sciousness, and not attended or preceded by high febrile excitement. 

As regards pernicious fever and meningitis, although in both diseases 
tile patient reaches a condition of coma, yet in meningitis days elapse be
fore the coma is reached, and during those days there has been pain in 
the head, photophobia, and delirium, extending over a considerable period 
of time; whereas, in pernicious fe-rnr the patient reaches his condition of 
coma within twelve hours. Besides, in pernicious fe,'er there will be a 
history, not only of the prevailing type of malarial disease, which will in· 
dicate its character, but the attack of coma or delirium will be preceded 
by a distinct malarial paroxysm-perhaps two of these paroxysms; then 
the patient will pass rapidly into a state of coma. In meningitis the fever 
rarely ranges above 102° or 103°, the face is pa1e, the abdomen retracted, 
and the pulse is tense and wiry-all markedly contrasting with dc1irious 
pernicious fever. 

The gastro-enteric and cold or algid varieties of pernicious fever clo8t'ly 
resemble cltolera. They may be distinguished from it by the character of 
the primary discharges. There may be a time in this type of pernicious 
fernr when the discharges wil1 very closely resembie those of_ cholera; but 
they will always bai•e been preceded by one or two bloody cl1'charg_es. Jn 
cho1era there is albumen in the urine, the occurrence of which is com
paratively rare in pernicious fever. Iu cholera there ~re the pecul_iar sur
roundings of the patient, the prevalence of cholera m the locality, etc. 

56 
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When the endemic is at its height it is al.most impossible to make a differ· 

ential diagnosis between the two diseases from lhc clinical history of .the 

cases ; but, when we take the early history of the endemic, at which t11nc 

the cases a.t their commencement were marked hy distinct intermittent or 

remittent paroxysms, the lme chltractcr of the disease is very readily de

termined. If in any given case there is still a question whether it is or is 

not one of pernicious fever, it may be cletermind with positi,·cness hy a 

microscopical examination of the blood, which will be iound to contain 

free pigment. 
The ictcric variety of pernicious fever which often, in many o[ its phe

nomena, so close1y resembles yellow jel'er, may be distinguished from it 

not only by the history ol its development, but by the fact. that when it 

prevails as an endemic, tho~e a.re seized with the fever who have been long

est under the influence of malarial poison, whereas new-comers arc not 

usually attacked; in yellow fever districts new-comers are almoot certain 

to contr;1ct the disease. rrhe symptoms in icleroid pcruicious fever tend 

to become typhoirl and adynamic, while in yellow fever the symptoms are 

active and there is little tendency to a typhoid condition. '£hen the jaun

dice of yellow fever appears late in tbe disease, while t he jaundice of this 

form of pernicious fever comes on early. crnn before the chill passes away. 

Again, bloody urine is frequently present in this type of pernicious !ever, 

wbile in yellow fever brerna.turia rarely occurs without tlrn accompanying 

evidences of nephritic inflammation. The presence of free pigment in the 

blood will aid in settling the question of diagnosis in difficult cases. 

Prognosis.-In all varieties of pernicious fever tbe prognosis is unfavor

able, unless it can be controlled before the occu1Tence of the second paro'\· 

ysm. The prognosis will depend in a. great degree upon the character of 

the prevailing endemic or epidemic, :is also upon the stage of tho epidemic, 

for the ratio of mortality is always greater during the earlier period of an 

epidemic than during its decline. All agree that the prognosis is better in 

every rnriety of pernicious fever if there are distinct intermissions, however 

short may be their duration. II the paroxysm docs not last more than 

twelve hours, anrl terminates in a distinct remission, tho prognosis is far 

better than when one paroxysm follows another without any distinct re

mission. Unquestionably the most favorable cases arc those of the tertian 

type. Tliose varieties in which the cases most frequently terminate fatally 

a.re the gn.stro-entcric aucl the algid; those in which recovery is most 

likely to occur are the comatose and delirious. 

~'he prognosis is also much influenced by the age and condition of the 

patient and by the presence or absence of complications. The mortalitr 

is ~eatest t~mong t~c. very young and very old, and among the intempcrat~. 
Patients with permc10us fever may die suddenly during a paroxysm, or the 

paroxysms may be prolonged and run into each otber, and the patient may 

finally pass into a tnihoid or collapsc<l condition. ff the second or third 

p~roxysi:u is not attended by signs of intense visceral congestion, if it <le

chnes with pr?fns.e warm sweats, if it !~as been preceded by distinct inter· 

ra..:..s, if the urrne is free, ttnd Lbe nppctitc early returns, a speedy reCO\'ery 
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is at hand. On the other hand, if the second or third paroxysm is ]:>ro
tracted and -accompanied by great anxiety and restlessness, with active de
lirium and a tendency to coma, with coldness of the surface ; if there ii:i 
intense pain in the epigastrinm, with tingling of the surface, and scanty 
and high-colorccl urine; if there is profuse vomiting and purging, bleeding 
at the nose, and cold, colliquatiYe sweats; if tho pulse becomes small and 
feeble, or the radial pulse is imperceptible, the clanger is very great, and a 
fatal issue is almost certain. Sometimes severe and fatal dJ·scntery come~ 
on at the end of a paroxysm ; at other ti mes, as the paroxysm Em bsides, 
the fever as.sumes a typhoid type, and, after a period of continued fever 
ranging from ten to twelve tlays, it terminates fatally. 

Treatment.-'l,he expectant plan of treatment cannot be wactised in the 
treatment of pernicious fevers. 'rhe alarming symptoms crowd upon one 
another with great rapidity, and it is only by prompt and vigorous measures 
that in the se,·ere forms of the disease the patient can be rescued from im
pending death. The issue of life or death often hnngs upon a single hour. 
Some have proposed, before :1dministering the only specific which we 
posse:;s capable of controlling this disease, to produce free purgation by the 
administration of cathartics; others to bleed and freely vomit the patients. 
If the cuse is one of the gastro-enteric variety, emetics and 1mrgati ,·es are 
certainly very plainly contraindicated. It is now a well established fact 
that in no rnriety of pernicious fever do patients bear depletion. In India, 
where the most scrnre types of this fever prevail, the English su rgeons are 
very positive in their testimony upon this point. All forms of depletion 
have been abandoned by them. Although stimulating enrmata and friction 
to the surface may act as aids in the management of the algid and delirious 
,-arietics, they must not be relied upon as having any controlling influence 
over the disease. 

Those who ham had the most extended opporLunities for testing tho dif
ferent remedies and plans or treatment which have been employed in the 

.management or this fever are united in the opinion that quinine and opium 
are the only agents which can be relied upon for cQntrollin~ its diITercnt 
varieties. In fact, the hypodermic use of these drugs has 111augLuatcd a. 
new era in its treatment, for in a la1·ge proportion of the sernrer forms it is 
impossible to get the full effect of either of these rerneclies by the orclin?ry 
methods of their administration, the usual avenues !or thmr mtrodnction 
being closed. 1 

Whatc\'Cr solution may be used, administer from fi,·e to seven grains of 

::~~:t~;~::Ei~:;;f ;,:~.~~}~f ~\~~:~~~:gf g:~i~~~~'.~f:~[~f:f :,~0il~:if~~l:~~~k~l 
&cld i~added to prcn:nt ab~cet-t>. at the point •\·here the injection is introduced. 

Tbeformulaforthissol utionisa.a follows: 

~~:~1~i~~!~~~I:~~~~1:::........... . .. ·:·:·: ! T;: 

Tblny ml:::~ ~::t~l:~~utlty u~unlly 11.dmini~tcrcd at each hypod.i;irmlc mji;ictlon. 

JI. 
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quinine every hour until the paroxysm has passed away, then continue its 
use in the three-grain doses every lour hours. With the first hypoJermic 
of quinine administer one-fourth of a grain of morphia. 'rhe morphine 
shoul<l be administered with each dose of quinine until the patient is 
brought fully under its influence, without regard to the stage of the 
paroxysm. 1 

During the p11st few years a remedy known ns " Warburg's 'l1incture /1 

has been quite extensively emp1oyed in the treatment of pernicious and 
other forms of malarial fever.~ Each half ounce of this tincture contains 
SC\'Cn and a half grains of quinine. It is recommended to give half an 
ounce of this tincture at tho onset of the paroxysm; if this does not con
trol it, the same quantity must be repeated in four hours. If it cannot Uc 
rd.ninC'd by the ~tonrnch , it may be admiuistercc.l in capsules, 3 t every 

Thir1y miuim« m11y bl' admini~tered flt each injection . 

.ne~;:~~~~1~;.~1;d:~~~:1::1J:C~';~~. ~~~~ ~~~!~Y b~1:~~~~~~1:~~~=1 n;~~d:!b:!~'~\~~u:~jj~: '::!~!c~e~m 
BhnuriatcQuinlannd Urea 3i. 
:1q.r~:lt.ilhu:c,11d ... . .. ..... f llJ. 

Twominimscontainooegrainoffhcl!alt. 

' Fo~~.1'~~~;9•s Tincture: 

P.AloeSoc. 

~~~. ~:r:~:~a Oftlcinnlil', IA. . .................. .. . .... . ... , .. . ..... ••• Jh'. 

~::~!,~~~~~!· 
~Itlt!~:"·"" ......... .. ........................................ !~ 

G. :\lyrrhie 
Cl. Camphor 
8olctusL1rici.Q,M. 
Confect. DamocriUi1<•.. ·••·•••• ••••••••••••••• Ji. 
Quinire Sulph.. .. . Jf'I". 

Sp. ViniRect ............... .. ...... ::::::::::".:::::::::::::: ··:::· J~~rij, 
Mar~~~: i~lu;:e\\;~~~; ·b~iia: ·t~;~j\:~ 'h~~·~~ ·~~p~~·~11 ~j ft1l~~: ···· O xlj. 

"<'onrccHoDamocratla: 

!~ltl~i~ti~ '=''" 

~~;;g~g::~:~::.~f ::::~;:::~~:~:,::m:::t:',;:~~-1:,:::::,~~~~ .... '.~;;~-:~.:~~ 
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twenty-four hours. 1 It is claimed that the tincture is retained by the stom
ach when all other remedies are rejected. Prof. Maclean says that he has 
seen the most hopeless cases-those manifesting a degree of severity which 
seemed to preclude the possibility of recovery-commence to convalesce as 
soon as the patient was brought under the influence of this remedy.~ No 
special rules can be laid down in regard to the administration of stimulants 
in pernicious fever ; the condition of the patient must be the guide. 
They are only of senice as means to aid in carrying a patient over a dan
gerous period. Their continued use in large quantities is strongly objected 
to by those who have had the most extensive experience in the management 
of this fever. Do not wait for the action of a calomel purge. Do not resort 
to any depleting measures. However mild the paroxysm, no time should be 
Jost; bring the patient as rapidly as possible under the influence of quinine 
and opium, or, if Warburgis tincture is used, administer it in foll doses as 
early as possible, and continue it.s administration until convalescence is 
fully established 

DENGUE FEVER. 

Dengue,' break-bone, or dandy fever first appeared after the landing of a 
cargo of slaves from Africa, hence its earliest name was African Fever. It 
is neither an intermittent, a remittent, nor a pernicious fever. It is an 
acute disease which appears as an epidemic in hot climates. It is charac
terized by a febrile excitement remitting in its character, and is accom
panied by more or less intense arthritic pains, attended by the develop
ment of a papillary eruption resembling that of measles. 

Morbid Anatomy.-The morbid anatomy of this variety of fever does not 
differ essentially from that of the severer types of malarial fever, except that 
a cutaneous emption commences on the palms of the hands and extends 
rapidly ornr the entire body. In most cases, arthritic changes of a rheu
matic character are present; usually the external lymphatic glands are 
somewhat enlarged. This disease seems to be an exanthematous malarial 
fever, with a rheumatic or neuralgic element. 

Etiology.-Dengue or break-bone fe\7 er prevails epidemically in malarial 
Jistricts; it may occur as a sporadic disease. Its infection has been carried 
in clothing from ouc seaport to another. 4 Some claim that the disease de
peads upon a specific contagion; but its contagious character has not been 
established. Its prevalence is not arrested by cold weather. The intensity 

dr11:n~~::~~ctnre may be evaporated nearly to dryness. and put up in cap~ules containing from one to two 

'Prof. Maclean's rules tor its admiuistrntion are as follows:-" One-half ounce (hair of a bottle) ls 

e~~; :t~~:e~;\h~~tt~1::~r:f~~: ~t~1::~:11; :t~~eb~~~t~;·~~:~~~ll~:t:~~ cl~111~~;~:r:!~~~:;.tiv;;,;~ :;~~~~ 
watd,particu!arlyin hot climates, profuse. but~eldom exhausting, per~Jliratlon is produced; this bas R 

~·~~gt:l~~h:t:~ ~d:~~;~~i~~:li~:'~r 0:~~11p:::~~:=~ i~b~~~i~t: !>:!~::e~~d o1~i~:o':t~1 °h11e!~::1~~~~:gw~%: 
complete deren•escence, tmd it seldom haj>pens tl1at a second boltle is required. It ~o, the dose may be 

~~::!::e8!:'~~et!~a:~;};t~d~~a:i~i~i~~~tifL\~~i~;:~~~r~c~11:~~:~~o~:~v:r e::~~~~1~f'g~:;ri~::i:~ 
may be required." 

1 Eldenguemeansi11Spanit1b,llilectation,arlandifiedmanner. 
'Dengue !leems to have a @llecific poison : n•1d the disea«e i~ in 8ome degree iutecLioua Some regard U 

umorehighlyco111agious than even tbecx1mthematoue ren:r~. 
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of the malarial poison unquestionably bas some influence in increasing or 
lessening the severity of this iel'er. In districts slightly malarial its type 
is usually mild; but in districts strongly malurial ils type is severe. It at

tacks all classes l.llld all ages, rich and poor, black and white, the Yery 
yonng and the very old. Occasionally it ha~ occurred as the precursor of 
yellow fever. In 1780 it was epidemic in Philadelphia. In 1827 a \'Cry 

extended epidemic 0£ this fever prevailed in the 'rest Indies; during the 

prevalence or this epidemic, the specific poison of the disease was trans
ported in clothing and mcrchaudisc to many neighboring seaports. In 
our Southern States, in 1880, it prevailed as an epidemic. One nttack 

does not protect against a second. 
Symptoms.-Thc period of incubation is estimated at from three to five 

days. Its initiatory symptoms are sudden and well })ronounced, and its de

velopment is very rapid. In the majority of cases, the C'arlicst symptoms 

are headache, photophobia, great restlessness, chilliness alternating with 
Hashes of heat, and pain in the back, limbs and joints; the small joint.; 

JJll!I: 1. 2. 3, 14. ls. 6. ?'. 18. I 9. I :1::~\~n~1:11::s~~e~~re~~?1~: a~~~nst~!: 
100

• m, "'e. '"., m, "'' e,,. 1: '" 6 . ....i•. comes hot and dry, and io some iu
staoces the temperature reaches 1071) 
or 10 ° F. The pulse is rapid, rang
ing from 120 to 14.0 beats per minute. 

111.s' 

//)/" 

The face is flushed and the eyes red 
and watery. Thomas says that in 
children it often begins with a con
vulsion.1 

After the fever has continued about 
twelve hours, the priins in the joints 

:ft: and back become in lense, and shoot 
~ down the sciatic nerve. Nau sea, 

pp· vomiting, and pain in the C})iga.strium 

4
". arc usually prominent symptollis. 

T•mpemture n~.,t::: ,':~ore""' or Dooguo :i:~Js i~cc!~:e f~nv:~1v!~c; ~1;:'f1~;!ii~ 
. Eem. nal arc first affectc rl, then those in 

the ~x111a and neck; they increase very rapidly in size, n.ncl beconie ex
ceedrngl~ tender.. The testicles, or rather, the epidiclyrnes, enlarge, and 
the. swclhn~ cont~nues until the subsidence of the other symptoms. 1'he 
active febrile excitement continues from twelve hours to three or four days, 

whe~ ~t subsides, l~aving the patient in an exceedingly feeble and prostr;tc 

co~d1t10u . . Sometimes the fever abates suddenly, with critical symptoms, 
as m r_elapsmg fever, such as vrofuse sweats. diarrhcea, or cpieta:ds. Pro

f~se diar~b?3a may usher in the disease. The patient after being in a pa.ss1ve co~d1bon for two or three days, passes into the period of remission. 

The_ pa.ms ~ow become less, the glandular swellings diminish, there is leSB 
febnle ei:mtement, but the fevrr does not entirely subside. 

'D"'g~ . • T. 0 'l'hom.,,>t.D., g_,-,.,.,-.,h-, I-88-1. -----
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After two or three chlj'S a second fever paroxysm occurs. About tht 
i'ame perio<l iuteneoes between the first and second paroxysm as between 
the first and second paroxysm in relapsing fever. rrbe second paroxysm 
of fernr i.:; more intense than the first, the pain in the joints is more sernre, 
and finally, when the fever has reached its maximum, and the pain is most 
intense (usuaJly on the fifth 01· sixth day), an eruption makes its appear
ance. It first appears upon the palms of the hands, then upon the neck; 
soon it extends downward and is seen upon the chest, and finally spreads 
over the entire body. Usually it is papilla,ry in character and very closely 
l't'Sembles the emption of measles. As soon as Urn eruption is clevelopcli, 
the febr ile symptoms subside and the patient goes on to convalescence. A 
second and terminal rash usually appears in crops after defervescence. It 
is miliary, or may i·esemble herpes or urticaria. Dengue without fever is 
where the joint and febrile symptoms arc absent, but the rash (both ini· 
tial and secondary) is present. 'l'his is common in chil(lren. The intense 
arthritic pains accompanying the papill11ry eruption, and tho glandular 
swellings are the characteristic symptoms of this type of fever. As the 
second paroxysm of feyer subsides. the patient is left with stiffness and 
soreness of the joints, which sometimes do not pass away for weeks. 

Occasionally the disease assumes a typhoid type, the tongne becomes 
covered with a dark brown coating, the gums become red and spongy, the 
pul~e slow and feeble, a.nd the surface is covered with a cold sweat. As 
soon as the second eruption appears, the patient is generally free from 
fc,·er, and passes on to a rapid and complete couvalescence. During its 
active period there is a peculiar tendency to syncope. In very severe cases 
the pain in the testicles will continue after the subsidence of the fever, and 
a serous effusion will take place into the tunica vagina.lis. rrhe joints will 
remain painful and flabby. There wi11 be extreme nervousness and anxi
ety. The heart's action ,viJl be intermittent, and the lymphatic glands 
which ha\"e been enlarged form indurated tumors which very rarely sup
pnrate. 

The duration of this fe\W varies with the period of remission. Its aver
age duration is about eight days. In those epidemics where there is an ab
sence of articular pains, the mucous membranes of the mouth and th roat 
are fovolvecl. In some epidemics the fever has occurred five or six times in 
the same individual. 

'fbe conrse of the disease may be divided into periods. First, that of 
febrile exacerbation la.sting two or three days, then an intermission of 
two or three days, then a second febrile exacerbation which lasts two or 
three days, then conrnJescencc. Its average duration is from three LO eight 
davs. 

Difrerential Diagnosis.-Th is fever may be confounded with rheumatism. 
or with remittent fever. In some of its phenomena it closely resembles 
relapsing fever. . 

It may be distinguished from remittent fever by the perSistency of the 
rheumatic and neuralgic paius, Ly tile cu~aDeouo t:il'UiJLwu, uy toe lcugLll 

of the remission, and by tho absence of the brernatozoou malarire from the 
blood. 
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It may be distinguished from 1·heumatism, as it p~cv:dls epidemically, 
and t~ period ol febrile excitement precedes the artlmtw phenomeua. 

It may be distingt1ished from relapsing fever by the eruption and by the 

character of the remissions. 
Prognosis.-'l'hc prognosis is always favorable, although the symptoms 

which attend its development may be alarmingly severe. The progno.~11:1 
is only unfasorable when it occurs in the ver~ aged or in leeb.lc infants.' 

Treatment.-rrhis fc"er always runs a definite course, and its treatment 
is the symptomatic treatment of fever, combined_ with wcll-recogni~ed 
anti-rhenmntic remedies. It is claimed that emetics and frejj purgation 
diminish its severity. A favorite c~mbination is ip.ccacu.anha, calo~ncl, and 
colchicum-which is to be admimstcred every mght Ill cntha.rt1c doses. 
Calomcl should never be adminislcred alone, nor in combination with other 
drugs, if its specific effect is likely to be produced. 'r.hc adrninistrat~on 
of colcbicum with spirits of nitre and nitrate of potash, 111 such propol't1011 
that proCuse diaphorcois may be produced, in connection with effervescing 
draughts, will usually afford relief from the pain in Ll~e head. and lii:tbd. 
Should the arthritic pains persist, opium may be a<lmiu1stered 111 suffimcut 
quantity to afford relief. Salicylate or sodri or s<1lol are of great benefit 
where arthritic pains are severe. 

During the remission the bowe]s should be kept freely opened with sa
lines, and quinine combined with an alkali should be given at stated inter
Yals. Narcotics may be given in small doses to produce sleep, should the 
patient be wakeful. By tho employment of these measures a return of 
feyer may be pfevented and the arthritic pains will gradnally subside. 
If this plan is pursued, should the fever return, it will be mild in char
acter, attended by little constitutional disturbance. '£he weo.knes5 and 
exhaustion which attend convalescence may be combated by the free use of 
wine or malt liquors. 

'£he diet should be most nutritious. Nourishment should be admin
istered a~ stated intervals, during the night as well as during the clay. The 
lymphatw enlargement, especially in the ingainal region, should be treated 
loca~ly witl~ iodine. Citrate o! iron and quinine will be found of great 
service <lurmg convalescence. If a single joint remains swollen and tender 

~~J1~~:~:~~:~:f'1~1~1 ~~:~o~ ~!~~1~\::~~:~~dence of tho fever, the occasional 

In some epidemics, relapses after an interval of two or three weeks 
have been of frequent occurrence. Thev run a milder course than the 
primary fever. 'rhe relapses more closel}r resemble an attack of articu
lar rheumatism than the primary fever. ·Quinine is said to furnish great 
protection against a relapse. 
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OlIB.ONlC MALARL\L INFECTION, 

"lalarial cachexia, or clironic nzalarial infection, may be a sequela of any 
form of acute malarial disease. II; may be dcrnloped in those who have 
uernr suffered from any form of mnlarial fever, but who Liam resided for 
some time in a malarial district. One who has had repeated attacks of 
iotermittcnt or rcmittent, fever, or ha$ simply li \'Cd for some time in a mala
rial district and has become exceedingly nmemie, with an enlarged spleen 
and enlarged liver, may be regarded as in a condition o(.ch ronic malarial 
cachexia. 

Morbid Anatomy.-'l'bc morbid anatomv of chronic malarial infection 
docs not differ from that of the severer ty:Pes of malarial fernr, except in 
the more aa,~auced stages of the tissue·chauges. 'l'hus the spleen is often 
ten or twelve times its normal size, tough, firm and resistant. Its surface 
is une,•en, its capsule thickened and more or less adherent to the adja
cent organs. Its substance is rich in pigment matter, and presents the 
minute changes, either of simple hyperpfasia or am_vloid degeneration. 
Similar tissue-changes take place in the liYer and kidneys. In some in
stances the muscular tissue of the heart undergoes fa.tty Or amyloid de
geueratirn changes. CEdema of the subcutaneous cellular tissue, and an 
accumulation of fluid in the serous cavities, are common attendants of 
chronic malarial cachexia. 

Etiology.-lt may be the result of prolonged exposure in a district on ly 
slightly malarial, or of a short exposure in a district strongly malarial. 

Symptoms.-Tho~e who are the subjects of chronic malarial infection 
complain of vertigo, ringing in the ears, loss of memory, disturbances o[ 
sight, loss of appetite, nausea, dyspeptic symptoms, ancl pain and oppres
sion in the epigastrium. The bowels are rarely constipated; cliarrbooa is 
often present in the morning. The sleep is disturbed; it may be profound, 
but it is unrefreshing. The patient awakes in the morning with a. con
fused feeling about the head and a. general feeling of discomfort. Some 
complain of pains in the back and loins and along the scialic nerve; others 
of pain and tenderness in the joints and stiffness of the muscles o! the limbs 
and back; t he.v become easily fatigued on exertion, have shortness or 
breath and palpitation of the heart. 

The nervous system seems to suffer most severely. One of the most com
mon nervous m~nifestations is 1oca1 anresthesia., which usually shows it
self upon the outer surface of the thighs. Itching, burning, and a sense 
of formicatiou, tingling, or numbness arc Tery common symptoms. ~ot 
infrequently numbness of the arms and fingers and tickling and burning 
of the feet are compla ined of, and a patient will fear that he is about to 
have an attack of paralysis. 

Hemiplegia sometimes occurs. I remember one case in wh ich there 
was complete loss of power of the right arm an cl leg. yet no facial paraly-
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sii:;. This patient hnd never had a pttroxysm of malarial fo,1rr, nml for that 
reason the possibility oC mah1rial infection had been cxclucfo<l. 

Chronic malarial infection mn.y be uuattende<l by any ncrvoug manife:;la.
tions. This form shows itscU in cataJThal infla1nmations at!ccting tlu 
mucous membrane o( the stomach, intestines aud bronchial tubes. Pn
licnts have a fol'm of bronchitis which is really a ch ron ic malarial affect ion. 
A gastro-entcritis, hi which there is marked iutcr.tcrence with digestion. 
may be de,·clopcd. If this is treated with the ordinarj' remedies for dys
p.>psia, no good result is accomplished, while a fow doses of quinine will 
relicrn the patient and eolabli~h the diagnosis. The chronic inte:stiL .. '. 
catarrh which results from chronic malarial infection may girn rise to a 
troublesome diarrhrea. which will assume al l Lhc characteristics of chronic 
diaITho:>ct. As alrcndy st:.ilcd, an~mia is a very common result, and pal
pitation of the heart is a. very frequent a.nd sometimes distressing accom
paniment of such anremia. It o[ten gives rise to temporary attacks o[ 
ml'lancholia. and hypochonclriasis. Persons imagine they hare disease of 
the heart, kidney, or spine. etc. 

A11other nervous manifo,:b.tion of chronic m:tlari:.tl infection is neuralgia. 
Certain nerve-trunks or their root:; seem to be directly involrecl, while lhc 
ncn'c-centre connected with tlw affected none-trunks escapes. 'rlw first 
branch of the fifth nene is most liable to be ttficctcd. This neuralgia. Joi
lows a. periodic course . Penmns ornr forty are most liable to be affected by 
it. Usuallv the nerve-trunks first affected a rc the ones i1H·oh'ed in suc
cessive atta~ks; thus if a certain intercostal nerve is the scat or the primary 
neuralgic paroxysm, at each subsequent attack this p~trticu la.r nerve will ho 
the scat of the neuralgia. 

In some instances chronic malarial infection manifests itself by hcmor
rlrnges from the mucous sLn!acc,:, such as cpistaxis, hrematcmesis, lHemot
turia, etc. The most troublesome cases of menorrhagia (occurring inde
pendent of a mechanical ca.use) often reco\•Cr Mtcr the administration of 
large doses of quinine, when all the remedies ordinarily employed in such 
cases have failed to produce the desired result. 

Differential Diagnosis.-The first question that now arises is: Ilow can we 
decide whether the manifestations are malarial or non-malarial ? In the 
majority of cases there will be some enl:irgcmcnt of the splc>en. There is 
uot necessarily any rise in temperature. 'I1hc manifestations will be more 
or less. p~rox!smal. If the patient has localized anresthesia or hJiJer
mglhcsrn., lt will be found to be more severe at some particular hour in the 
morning or evening. If the patient has lost power ornr one portion of the 
body, he will find that the Joss of power is more marked at a certain period 
of the clay. The patient may not obsenc th is periodic tendency, and it is 
frequently elicited only after careful examination and close questioning 
by the physician . In the scvC'rer cases of chronic malarial infection, 
when there is hemiplegia or some structural chtmge affecting the mu· 
cons membrane of the stomach, intestines, bronchial tube~, C'tc .. there arc 
also eridences of pigmentation of the tissu<'~. Free pigment is frcquentlj 
louo<i in the blood. 
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The diagnosis of chronic malarial infection, to n. certftin extent, depends 

upon the circumstances which attend its dc,·olopmont. If tho individual 

h:LS repeatedly sulic>rcd from malarial paroxysms, or if ho has resirled fo1 

some Limo in a malarial di:strict without IHL\'ing had a distinct malarinl 

paroxysm, and although the peculiar malarial cachexia which is so charac

teristic of malarial poisoning is not present, yet it is always well to carefully 
comiider tho question of m:tlarial infection. 

While the m:Lnifostatious oi chronic malarial poisoning are legion-and 

in rrnmy instances they very clo!lely simulate the phenomena of other dis
ea:-;es-still, with a history of po.,;:siblc malarial expo.sure, and a[tcr exclud~ 

ing all other conditions, we determine that the patient is suffering from 

some form of blood poisoning, and then the nafore of the poisoning is 

readily determined. In very doubtful cases one may confirm an uncertain 

diagnosis by treatment. 
Prognosis.-'l'hc prognosis in chronic malaria.I infection depends upo11 

the sererity of its manifestations, and the degree of enlargement of the 

spleen and liver. When the symptoms are mild and the spleen is but 

slightly enlarged, and when neither ascites nor ooclema of the lower ex

tremities is p1:escnt, the prognosis is generally good. If the patient is very 

anremic, the spleen very greatly enlarged, and the nrca of hepatic dulness 

very much increased, the prognosis is unfornrable. When distinct tumors 

ciln l>e detected in the spleen a.nd li\·er, they indicate an exceedingly grave 

form of malarial infection; if the tumors arc large, they can rarely be rc

Uucecl. If the incliYidua.1 in whom these Lumors are found rcmo,·es from 

a malarial district, a long time may elapse before they very much interfere 

with his health and comfort. 
'rho possibility o[ a patient being able to t:1ke up his permanent residence 

in:~ non-malarious region must be taken into consideration before a prognosis 

is gh•en in any case. So long as sucb :t patient is under malal"iul intlucnces, 

however slight, the progress of the clism1se cannot be permanently arrc>sted; 

an<l when the manifestations of the graver forms or malarial infection are 

prc:-;cnt, there is little prospect that the disease can be temporarily relicYed 

while he remains in a malarial district. 
Treatment.--Thc first and most important thing to be accomplisbed in 

the treatment of chronic malnria\ infection is the remoml of tlte indi"vidual 
from a malarious district to a ltiglt, warm, rnonntainous region. It is of 
thcgrcale~t importance that al\ expo:sure to wet and cold, autl the <lamp air of 

theercnings and nights. should be avoided; tlrn sleeping apartments must be 

dry and airy, and flannel shonltl be worn next to the skin. So long as the 

thermometer shows c,·en a slight febrile movement, quinine must be given 

in full doses. If anremia is present, iron must be combined with the qui

nine, and administered immedialclv before or :iftcr taking food. In those 

cases in which the spleen and liver.are rery much enlarged , when no febrile 

excitement is present, iodide of iron combined witll, cod-liver o_il will be found 

of great service. 
It is claimed by some that rnuriate of ammonia has a '\'Cry beneficial effc_ct 

in Lhi~ class of cases, but my own expericutt> docs not lou.<l me Lo favor it. 
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One-half an ounce of Warburg's tincture taken daily for ten days, two hours 
before breakfast in the morning, is often efficacious when quinine fails. If 
the bowels arc constipated, aloes or rhubarb should be given in conneetiou 
with some ol the saline mineral waters. 

[n Lhosc cases in which Lbc measures already re!errcd to fui1 to produce 
nny improvement or afford any permanent relief, arsenic may be resorl{'d 
lo, bul the effects of the drug must be carefully watched, and on the ap
peamnco of redema or of gastric disturbance, it must be promptly discon-
1 inued. It must be borne in mind that the use of all these therapeutic 
agents is not sufficient; proper attention must be paid to hygienic mcnsurc..:i, 

rrhe neuralgioo which are such frequent manifestations of this infection 
are best treated by combining a full dose of opium with large doses o( qui
nine. If paralysis is a manifestn.tion of the malarial poisoning, strychnine, 
iron and quinine may be combined in its treatment, in connection with 
colcl douches and friction Lo the paralyzed limbs. A most nutritious diet 
and n. liberal use of good wine arc indicated in all cases. The daily use of 
brandy iu small quantities is often of great service. 

In regard to the use of quinine in this clas.s of cases, I am convinced that 
its indiscriminate use docs harm. After fairly testing its effects, if no relief 
is obtained, it shoultl be discontinued for a time, or at least until the bene
ficial effect of a removal from a ma,farial district is tried, or until, by the 
use of mi ld cathartics and daily u,dministration of cod.liver oil and iron, the 
patient is in a condition to be benefited by it. Quinine seems to l1ave no 
effect upon many who suffer from the severe manifesta.tiom1 of this infeclion, 
so long a.s they remain in a malarial district, but as soon as they remove to 
a non-malarial district it acts promptly. It is of the greatest importance 
that one should be familiar with the condition in which quinine is indicated 
in the trca.tment o! this class of affections. A\'Oid depressing remedies in 
all forms of chronic malarial infection : drastic cathartics, exhausting 
diaphoretics, and other depressing remedies must not be used. They do 
great harm by exhausting the already enfeebled vital powers. Especially 
is this true in regard to the free use of mercurials, which are so commonly 
resorted to in this affection. Unquestionably, an occasional cathartic 
dose of calomel is of senfoe, but the administration of small doses repeated 
after short intervals to produce its constitutional effects, will always be fol· 
lowccl by the more serious manifestations of the maln.rial infection. 

rrhe exhausted system of this class of patients needs rest, conceutru.t..ed 
nutrition, lllld the influence of a change of climate. 
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CHRONIC GENERAL DISEASES. 

1. U.heu u1 atism. 
2. Gout. 
3. Lithremia. 
4. Diabetes. 
5. Anremia. 
6. Ohlorosis. 
7. Progressive Pernicious Anremia. 
8. Lencocythremia. 
9. Pseudo-Lenkoomia. 

10. Addison's Disease. 
RHEUMATISM. 

11. Aunnonremia. 
12. Hremopbilia. 
13. Scurvy. 
14. Purpura. 
15. Myxcedema. 
J 6. Scrofu la. 
17. Rickets. 
18. Alcoholi sm. 
19. 'l'richinosis. 
20. Syphilis. 

Rheumatism is a term still vaguely used to cover all inflammatory and 
painful affections of the fibrou s tissues about the joints and in the m~1scles 
which depend upon some constitutional morbid state. There are five dis
tinct varieties:-

1. Acnte Articular Rheumatism, or Rheumatic Fe\'er. 
2. Sub-acute Articular Rheumatism . 
3. Chronic Articular Rheumatism. 
4. Arthritis Deformaus. 
5. Muscular Rheumatism, "Myalgia." 

ACUTE ARTICULAR RHEUMATISM. 

Acute articular rheumatism, or rheumatic fever, is the most acute man
ifestation of the morbid constitutional state. 

Morbid Anatomy.-The blood when drawn from the vessels coagu lates 
rapidly, the fibrin which can be derived from it is in excess of the normal; 
sometimes it reaches ten per cent., and it is readily separated from the other 
constituents. The number of red discs is diminished and the serum is al
kaline. 

The joint• arc the chief points of attar.k; yet in many cases where they 
have been greatly enlarged and excruciatingly painful during life, no change 
has been detected after death. The sy110vial membrane is usually injected; 
the capillaries are dj]ate<l, and the reddening is best marked wl1ere the mem
brane joins the cartilage. The cell s of the syno,inJ fringes multiply; the 
epithelial cells are en1argecl and often su rrounded by fat. The lymphatics 
of the syno vial adventitia are enlarged; and the cartilage-cells proliferate 
and the fundamental substance segments. Sometimes the articular carti-



I ages arc cedematouc:. Small hemorrhages may occur in, or a thin fihrinons 
exudation may co,·er, the synodal membrane. The enJ!S of the bone:; have 
been found abnorma11y vascular in a. few cases. Inflammatory reclcma of 
the peri-artjcular tissues is very common. 1 ~L11ie fluid in the joint-cavity 
may be normal, or it may be increased in amountaucl slightly turbid. Yloe
culi o[ lymph are sometimes seen floating in it; ancl at times it coutain1' an 
abnormal number of c:ell clements. 'l'hesc elements o[ten underg-o fatty 
change, and may resemble Gluge's corpuscles. 1rhe color of the fluid rarie~; 
its reaction is alkaline. Albumen and fibrin are found in abundance. Urata 
of soda is never found . If the temperature has been high, the li,·er and 
other internal organs may show cloudy swelling, or parcnchymatons de
generation. 

Etiology.-Acute rheumatism may be regarded as a constitutional dis
ease,-" a specific inflammation of joint strnctures attended with fc,'cr." 
Some claim that there is an excess of sulphur in the blood of rheumatic 
patients; others regard the disease as due to a. change in the normal rela
tions o[ the salts. Another view is that lactic acid-the normal product of 
nutriti,·c changes in the tisi<nCs-accnmulates in the blood in e.xce.o:s on 
account or a change in the blood salt$, con$cquc11t upon some change in 
the albumen.' It is a disea~e of temperate climates, occurring mostly 
between December and M:uch. In common with gout, diabetes, and arte
rial sclerosis, its etiology is very closely connected with disturbances of the 
hepatic function. 

There is an hereditary tendency in about thirty per cent. of cnses. It 
attacks persons between fifteen and thirty oftener than those of any other 
age. In old age it is exceedingly rare. 1 It is most frequently met with in 
those exposed to wet and cold, as cabmen, lahorers, and maicl·scrrant!'I. It 
attacks men oftener than it docs women. Insufficiency, or a }JOOT quality 
of food, and prolonged residence in a damp atmosphere or dwelling predis~ 
pose to it. 

Any impairment of the general health from defective nutrition renders 
one more lia,ble to a rheumatic attack. Erysipelas, dysentery, scarlatina 
and gonorrhooa are named among its exciting causes. Pregnancy is e:aicl 
to have caused rheumatic arthritis, and prolonged lactation may induce it. 
Scrofula, phthisis, and cancerous a.ffcctions so often precede rheumatism 
that a connection between them cannot be denied. The exciting causes in 
one predisposed to it arc exposure of the unprotected surface to sudden 
changes of temperature, to wit : cold and suddenly r.hecldng perspira.
tion. 

Symptoms. - In many instances dyspeptic symptoms precede a rheumatic 
attack, which usually comes on suddenly at night. A distinct febrile 
movement may precede the articnlar symptoms for twenty-four or fort_y
eight hours. Uneasiness and rC'stlessness, a v:1gne feeling of malaise, or 

,h: ';:r~!~~t~ that the only chrm~-e touud lu t<-Ome ca!!es I» a Ju:: slftte of the llgr.ment.s and opaclly ol 

'Richard~~n'11 expcrimrn~s con~l,.trd in lnjc-clfon of lactic acid Into the peritoneal c.~vityof n c.1t. The 
oei:tdny per1-1111(t cndocnnhth> w1•rc>dC\'l·lopcd. C'anetattregnrd~ rhr artkulorntfection as the result o:" 

di;t~r~::!~ O:r 1~;~c~=~'.~~~~~~~~~~\~!~o;r~.rri~~1~~1 ;;lt,a~i;.'\';,'. ~~~.hy a chill. 
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sli~ht :rn<l in1lC'finitc pain in the joints that arc to be nfferted, may also 
precede its development. In all cases there is aching pain and stiffness in 
.:;omc one of the larger joints, which rapidly incrca.sr ju severity, accom
panied by a rise in temperature proportional to the rapidity of the develop
ment of the articular symptoms and the number of joints involved. Tho 
tcmpcralurc commonly ranges from 102° to 103° P. ; but it occasionally 
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rises to 105° F., a.ncl 109° and 110° F. haYe been reached beiore death in 
severe cases. There arc distinctly marked cxacerbaLions and remissions, 
the miuimnm temperature being nocturnal. The pulse is full, bounding 
and compressible, as a rule keeping pace with the temperature ; it often 
reaches 120 per minnte independent of the fever, seemingly on account of 
the &'Yero pain. 

The joints attacked become red, swollen, a.nd so tender that the weight of 
th(' bed-clothes cannot be borne, nor can the patient bear the shaking of 
the bed by the footsteps of attendants. F1uctuation can soon be made out 
in tho~c joints whose situation p(•rmits examination. Muscular cramps 
u~nally accompany the joint symptoms. The face is flushed and the body 
ill bathed in a copious, sour smelling, and acid sweat, especially abouL Lhe 
affe('tcd jointi::. Sudamina arc common. The saliva is sa.id to become 
acid, and inflammatory fluids poured out into serous cavities during rheu
matic fever have been found di~tinctly acid in reaction. There is great 
anxiet.v and restlessness, but the sufferer dares not move, so agonizing is 
the pain in the joint 

The nrinarv ~ccretion is diminished, its color being darker than normal. 
On cooling it.d('posits a hrick-dnc;;t seclimcntof lll'ates. Its spc>cific gravity 
rnries from 1.025 to 1.030. Urea and coloring matter arc in excess, while 
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the chlorides are diminished. Sulphates and albumen are not infrequently 
found. Uric acid i.s increased. 1 The tongue is covcrc.l with a. thick 
creamy fur. There is anorexia and great thirst, the bowels are usually 
constipated and the freces are drj'. 

The large joints are usually involved first. 'rhe joint involvement is 
rema.rkably symmetrical : thus one ankle joint swells, and as soon as this 
Htbsides its fellow i.s immediately attacked, and the affection travel~ rapicll) 
from one joint to another in a. symmetrical course. Tbere is little cedcma, 
pitting or cuticu lar dcsquamation after the acute symptoms have subEidcd, 
except in the l:ery weak and feeble. As a rule, one joint remains swollen 
for three or four <lay~, while others are being successively involved. By 
the seventh or eighth dtty half a dozen articulations may be involved. 'l'hc 
hip-, finger- and toe-joints, the Epinal articulaliont:, and the sy mphysis 
pubis arc rnrely inrnlvcd. Not. infrequently sudarnina, herpes urticaria, 
and miliaria accompany the articular symptoms. 

'fherc is usually little mental disturbance; bul when the temperature 
reaches 105° F. there is often great restlessness, insomnia, and a mild wan
dering delirium. I regard this delirium (when not occurring in drunk
;1rd3) as inclicatirn of extensive blood changes and a sign of great danger. 
One of the cha.racteristics of rh eumatic fever is the intense a.uremia de\ el
oped in a few days afler its onset, even when no antiphlogistic remedies 
have been employed. Auscultation of the heart reveals " blowing" hremic 
murmurs, even when no car<liac complications ex ist. The articular symp· 
toms often subside suddenly, nncl cardiac or cerebral symptoms as suddenly 
mako their appearance. Cerebral symptoms are always attended by higli 
temperatnre. The cerebral and cardiac phenomena arc not due to a mct..'lS· 
tasis in the strict sense of the term, nor yet are they complications. There 
is some bond of connection between these cerebral and heart lesions and 
the joint affect.ions,-the exact nature of the connection is not known. The 
fibrous tissue of the heart is as liable to be involved as the joints ; and in 
many young subjects the heart involvement precedes that of the joints. 

Differential Diagnosis.-Thc connection between gout aud rlteumatil:im is 
considered under the head of gout. 

Pyu mia may be mistaken for rheumatic fever; but the recurring chills, 
sickl.v, sweet breath, slow development, jaundiced skin, previous history, 
1md finally the presence of infarctions, multiple abscesses and thrombi are 
sufficient to distinguish pyrernia from rheumatic fever. Suppurative syno· 
vitis may occur in pymmia, but not in acute rh eu matism. 

Non-rheumatic arthritis is to be distinguished by its persistence in one 
ioi'nt, by the absence of the characteristic sweats, by the graver Joeal and 
more trivia.I constitutional symptoms, and by the absence of cardiac com
plications. 

Prognosis.-Apart from the complications, acute polyarticularrheumafo:m 
is not a. fatal disease; three per cent. is its average death rate. Th e disease 
lasts from three to four days in one joint; the whole duration of the fe,·er 
a,nd attendant:uthri t is is from three weeks to thirty days. The rule is that 

1 Parkes and Garrod, re~pectlvely, found 1hlrteen and eleven and one-half grains In a quart or urine 
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no crippling of the joints follows the acute attack. If the course of the dis· 
case is prolonged, complications are usually present; in many'cases its course 
iserratic in that just as conn1lcsccncc is apparentlycstablishc<l all theaculc 
symptoms reappear. It runs no cyclical course,-therc is no <lefinite limit 
to its duration; pttticnts m:iy recover in two or three days or a week, or it 
may persist for a. month or longer; generally the milder the attack the 
shorter its duration. I hn.vcsecu six or seven weeks elapse bcforn tho joints 
barn rehuned to their normal state; in such cases all tho joints become 
involrnd in succession and the articular phenomena :ire persistent. Tile 
more robust the iudiYi<lual the sooner is conrnlcsccnce e~tablished. Some
times the fever :suUsidea and the joint affections persist. 

'l1hc frequent occurrence of endo- and pericarditis lca\·es little doubt as to 
their intimate connection with the rheunrntism. 'l1he younger t.hc subject 
the more liable are the cardiac affections to occur. Statistics are most di
\'cr~e on this point; some say fixe, others se\~cnty-five Per cent. of all cases 
of rheumatic fever arc nccompanicd by cardiac inflammations. Another, 
gran•r, sequel is ulcerati\·c cndocardifo~. The worst legacy acute rhenn1a
tiem leaves is a crippled \lllrnlar apparatus in the heart. 1 Endarteritis, 
pleurisy, pneumonia, cerebral and spinal meningitis, laryngitis, bronchitis 
and peritonitis :.ire its principal complications. A 1-;trange sequel of rhcu
hmtic feYcr is dwrea. 

lntitead of complete reco\·ery. acute rheumatism rutty become subacutc 
or chronic. lluscular rheumatism frequently follows an attack of acute 
articular rheumatism. 

Treatment.-The hygienic surroundings of rheumatic patients should be 
rery carefully attended to. The temperature of the apartment should range 
from 68° to 70 F.; all draughts should be arnided, and the patient should 
be clothed in flannel and cove!·ed with flannel sheets. 'rhe diet should be 
milk and seltzer-water. If this is not well borne, concentrated food, other 
tlwn animal, can be girnn. Animal food and alcoholic stimulants are con
traindicated during the actirn period of the <liseasc. As soon as the fc\·cr 
declines, nntritiolls and easi ly d1ge:)tcd animal food may be freely given. 

Only a few of the many external applications which have been made to 
the affected joints will be referred to. Cold by lbe means o! ice-bags to 
the joints has been strongly recommended. Friction, with chloroform or 
opinm in glycerine combined with alkalies and the tincture of aconite is a. 
favorite plan with some. "Hot-packs" by means of flannel comprc~scs 
wmng out in water as hot as the patient can bear, or bathing the joints in 
warm laudanum and then covering them. with oile<l silk is always grateful 
to the patient. 'runderlioh and Niemeyer advocate, respccti\·ely, ethyl 
chloride and ether to be rubbed over tbe affected joints. The " U1isler 
plan," which consists in surrounding all the affected joints with fly blisters, 
temporarily relieves the pain, but the rheumatic :ittack is not shortened, 
nor do tbey afford any permanent benefit. J(y experieuce leads me to the 

~g§Ii:!f;i.¥.:~1:0.~J~~~}~~~f~:~f~~'.t:;mgggf,~}~f:~:~~~~E:~:~ 
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opinion that i! the affected joints arc protected from changcs of tempera 

ttuc by cotto11 batting and oiled silk, all is accomplished tlw.t can lie by 
local applications. 

Internal Jleclication.-Innumerable remedies have been brought to tho 
notice of the pro!c:Ssiou as specifics in the treatment of rhcnmatbm, set it 
is still the most unmanageable of 1111 diseases. Garrod is of the opiuion 

that colored water is about as potent as anything. He claims that l'hcu
matic fever is a "self-limiting disease," sometimes running n long, ~wmc

times a short course. Bleeding, mercury, an<l antimony and mercury arc 

no longer employed. Some adrncato the u~c o[ iodide of potassium; some 
colchicnm, some Ycratria, some guaiacum, and some quiuinc. Garrod's 
"quino-allrnlinc" plan, which combines quinine wilh lhc alkaline treat

ment, is a favorite method with many. His claimed that Lhe so-cnlll'd 

alkaline LrcalmcnL shortens its duration :tn<l diminishes the frequency of 

cardiac complications. Jt consists in the admini:5traliou of the sotla ~nits 

in from 3\' to 3x daily until the uriue becomes alkaliuc . 
.i\Iy experience incliues me to the opinion that while alkalies in the early 

stages relieve the pain in the joints, they do noL shorlc.·n lhe dumtion o( 

acute rhcnmalism, ttnd if long conlinned they c.lo positive liarm. 1 'J'he 
tincture of the chloride of iron, in onc-hn.1! drachm closes, is especially i-cr
viccable as soon as the temperature reaches 100' F. 'Yithin the pa::;l rl'W 

ymrs salir iu, salicylatc of soda, and salicylic aciU ha.ve been rnry exten

sively employed. Kinnicut has recommcndccl the use of oil or winter· 
green . Its administration in Lwcuty.minia; Uoscs every two hours is !re
qucutly atteudcd by beneficial results. His claimed that immediate relief 
follows the admiuistrntiou of tho salicylatcs-that the temperature fall~, 

that the irnin antl swelling or the joints subside, and that the dnra· 

tion of senrc attacks has been limited to thirty-six or Iorty-cight 
hours. But it causes great depression of the heart, increi.1ses the 
liability to cal'diac complications, causes irritability of the stomach 

and places the 1ialicnt in a weak and t1cbilil<1ted state; for the 
past few years I ham seldom cmplo.rctl it, for my cxprl'ie11cc sho"~ 

that while in some cases it may rclicrn tho urgent oymploms of the 

disease in two or three days, rcl:ipses arc almost certain to follow, and the 
clumtion of the diseaFc is not ~hortened, and [ have i::een YCry serious toxic 

effects follow its use. Salol is Lo be preferrecl Lo salicylic :1cid. Bcnzoic· 

acid and bcnzoate of soda arc claimed by some to act more efficiently than 

~:~\:cf~!~~ra~~~-and Lo be less harmful. I have not seen any good results fol-

During the pn.st few years I have obtained the most satisfactor)' results 

in the use of antipyrine during the acute stage of articular rheumalil'm. 

I have come to employ it ttlmost to the exclusion of all other remcclirs for 

the relief of the arthritic pains. and in many cases it has secmc<l markedly 

to shorten the duration of the disease. The treatment of the various com· 

plication~ is considered under their appropriate heads. 
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SUB-ACPTE RHEUMATISM. 

Sub-acute rheumatism is usna.lly a sequcht of acute, or occurs in one who 
has at some time had an acute attack; it is attcnUed by slight if any !ever; 
the pain in the joints is not screrc, except on motion; and the swelling and 
r.;:odncss are not excessive, nncl arc limited to one or two joints, usually tho 
large ones. There is no tendency to disorganization or permanent crip
pling of the affected joints; and although it tu<l,Y last six or seven weeks, 
orthrccor four mouths, the joints usually return to their normal condi
tion. The blood changes are tho same as in acute. The articular symp
toms are less metastatic than in acute; anrernia. is always well-marked, and 
cardiac compl ic:l.tions arc not infrequent. 1 The t reatment is a milk diet, 
1ro11 and cot.I -liver oil, and a warm cl imalc, and heat Lo Uw aficcLccl joints. 
The so-c:.1 lle<l au ti-rheumatics ham failed in my hands Lo relieve or cure. 

CHRONIC AltTICULAR RHEUMA'l'ISM. 

Chronic articular rheumatism usually involves only a. {cw joints; 1t oc
curs mo:-;t frequently in those who have had rhcumalic [ever in early life. 
Although it may be of long duration it rarely induces exlcnsivc changes in 
the joints. 

Morbid Anatomy.-The parts allccled are the fibrous tissue around the 
joints, the fibrous envelopes of the nel'Yes, the aponeurolic sheaths of the 
n1uscles, tho fascire, and the pcrioi;;tcum. rrhc synovia.l membrane is thick
enrd, the fringe-like processes arc hypertrophied and very vascular, and 
thr synovial fluid becomes turbid and cloudy. The ligaments are thick
ened, the cartilages relaxc<1, shaggy, an<l sometimes in a state of fatly dc
~encration. rrhe more protracted the disease the greater the lhickeningof 
the peri-articular structures, aucl the Lhickcr and scantier will be the Hu id 
m the joint. rrhe fiUrous tissne developed about the joints causes more or 
less stilincss and lo~s of motion, but not nukylosi.:-;. 

Etiology.-It is a disease of adult and advanced life, occurring oftenest 
in those whoc;:c hygienic surroundings arc bad, and who a_ro exposed Lo wcl, 
cold, or ~udclcn changes oi temperature. A residence in dark aud damp 
dwellings predisposes to it. Prerious attacks of acute arlicular rhcuma
ti~m develop a tendency to chronic rhcunrnJism. IL is often hereditary, and 
then there may be no appreciable exciting cause Lo its development. Both 
sexes nrecqunlly liable. 

Symptoms.-There is aching and constant pain in some one 01· more of 
the largC'r joints, usually the knee or ankle, but somelimcs those of the 
upper extremit ies. The affectecl joints are tender and slightly swollen, and 
their mo,Tcments arc constrained. No fever is present. The aching nnd 
deep-seated pains are often worse at night. When it is the result of expos
rtre, l1eat wiJI give a O'rateful sense of relief; when a rheumatic <Na thesis 
existi;:, the heat of th: warm bed-clothes increases the pain, and relief is 

1 Barwell, who calla this diseaf:'e "Sub-ncute Hheumz\tlc Synovitie," aayiJ it may lead to kydrQfM artfcttlt 
-Disca~ee ot tbc Joint.a, 1881, p. 188, tl 11~q. 
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should reside in a dry, warm climate. Colchicnm, arsenic, iodide of po
tassium, and guaiacum have gained repuhlticn in its treatment, as ha,•e 
also the tu11Jentine anc1 cajeput oils combined with sulphur; but l base 
been unable to find sufficient proofs of their beneficial cifeets to strongly 
recommend their use. Reccnlly, Rawson achises gnarana, and Heller 
liquor ammonii. 1 

The diet must be highly nutritious and absolutely non-stimulating; l 
am convinced that errors in diet and "fits of indigestion" prolong, and 
ure 110werful to develop this disease. Exercise is importnnt, and if pos
sible a sea voyage in a warm cliirn1te should be taken. 

ARTHRITIS DEFOmrANS. 

(Rheumatoid Arthritis.) 

Arthritis deformans is a chronic inflammation of the synovial capsule, 
the ligaments and tissues of the joint, unatkmclecl by suppuration and with 
Little fluid accumulation in the articular cavity. 

Morbid Anatomy.-The synovial membrane and articnfar cartilages arc 
first irH'olvcd. Tho fringes of the former are increased in number, and 
are very vascular : they are called "the destructive vegetations" of the 
synovial membrane. The central portion of the articular cartilages be
comes roughened or villous, gets gradually worn down, and finally disap
pears, and the bones thus laid bare undergo cburnat ion. The ivory-like 
surfaces are striated, tho strire running in the direction of the articular 
movements.~ Wbilo the central portion of the cartilage is disappearing, 
its margin forms nodular irregular outgrowth s. Tho synovial fringes take 
pal'l in the hypertrophic processes, and form pyrifonn excrescences, which, 
after a time, become converted into fibrous tissue. These outgrowths Ill 
some cases blend with the osseous structure of tho epiphysis, and in others 
become detached and are free. Lateral expansion of the joint surfaces 
wit\1 enlargement of the ends of the Lones takes place and leads to de
formity, djslocation, and immobility. All the joints may, in course, be 
im•olvecl, especially those of the bands and feet. The thickened ligaments 
sometimes undergo partial cartilaginous, osseous, or fatty degeneration. 

The tendons arc sometimes thinned and ossified. The fluid in the joint 
cavity is thick, turbid and yellow, and al kn.line in reaction. There are no 
blood changes; no itrates are found in the joints. The adjacent muscles 
undergo atroph~·· 

Etiology.-This disease is regarded by some as a peculiar form of chronic 
rheumatism, while others regard it as n.n essentially different disease. It 
may occur at any age; but the tendency to it increases with advancing 
years. Women are more liable to it than men. The smaller joints are 
most often involved in women; the larger in men. It is very rare in dry, 
hot climates. Damp dwellings, poor food, and mental depression ure 

1 ll'ini.Jfed. Presu,Dec.,1875. 
9Cb.arcolcallaclrnruatiou a "~clerosisof to!.!~.11rc:nmoanied by vascularizatior: of tl1edeepparte.'' 
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powerful predisposing causes. rrhiu peopJo suffer oftener thnn lhC' COT· 

pulent. It, is met with oftenest in lhe poorer classes. 1 

Symptoms.-Thc symptoms of arlhrit.is dcfol'lnans arc all rcfcrahlc lo 

the changes which occur in t he joints. Jt 11111y come on insidiously, lil'll· 

ralgic pains sometimes preceding st11Ine::;s and tldormit}. As the sort 

parts atrophy, the joints stand out clislorled and rigid from Lhc flabby mu~

cuhir su_rroundings. rl1110re :u·c usually no sC\Cre inflammatory ~ympto111~, 

the joints arc only slightly tender to pressure, but motion a.hrnJS giH·.:i 

pain. Months ancl ye:u-s may elapse before the articular changes arc 

completed; but once started, they are progressirn, until the joint is anky

loscd or deformed.' The immobility of the joints depends upon the 

osteophytes or fibro-cartilaginous transformation o( tbe synoYial mem

brane or fibrous union of the SLtrfaces of tho bared Uonc. 

In some cases the disease begins with all the signs of rheumatic fever, 

with inflammatory symptoms ol a milll 
type. No cardiac signs are present, 

and no excess of uric add can be 
fowul in tlte blood. The acu!e S}mp

toms gradually subside, kavi11g lhc 

j oin t irreparably crippled. '1,hc small 

joints arc usually first involved. 'l,hc 

mclacarpo-phnlangeal articulations of 

the index and middle fingers nrc 

usually first attacked. In forty-fire 

cases, the smaller joints of the hands 

and feel alone were iiwolved in twcnh

firn; the great toe in Ionr; tho h:uuia 
a nil feet with a large joint in seven; 

the large joint first, then tllC fingerli in 
nine. After a time forge joints, llH: 

tcmporo-maxillary articnlation, or the 
articular pl'occsscs of the rnrtehrre, 

especially the cervical, become inYolv('d. 

r11hc hip, shoulder. elbow, knee. nrnl 

hands arc its favorite sile.~. In many 

joints abnonnal mobilitv is deYclOJ'>C<i. 

i.e., the hip may slip u.p nncl down in 

its socket. Snbl11xations are common, 

in the fingers especially. 

DefonnltyfromArlicult1rRlleumnll8m. Early in the disease~ friction crC'pi-

tus is hcartl as the articular imrfnces 

are rubbed upon each other, which bccomel'l coarser as the disease a<l· 

vanccs. rrhcre are painful spasms of tl1e musclrs in the afferted limb, 

more marked at night and just before :t storm. W'hcn the disea~c is loenl-

~~~:!1~=l~~.;:~~~:~~~~~~~~
1

i~,~~'.:~1~1~~=~~::!·11\~~:::; ~~1;7i,~~::~ .. ~""'~~~l~,~~ll:::~~~.it~ ~~1~:~c~~:!' 
~Hema!.": believes tbat tbe paiuful ~wel1111gd on either ,itle of the iolnt are "Mll1'1tic nodu . ., 
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ized in the hip joint, it has hl>en called "morbus coxre senilis. " In sucli 
cases tl.ie limb is shortened and the patient limps. 'l1he greatest variety of 
deformity takes place in the hands of those who huNo been long t he sub
jects of this disease. The constitutional disturbance is never commensu r
ate with t he local signs. 'l 'be skin becomes dry ancl harsh; tlrnrc is great 
acidity oi the stomach, cold extremities and a conclition of extreme anm
mia.1 

Differential Diagnosis.-Ailhritis <leformans may be mistaken for cln·onic 
artirnlar rluumatism without deformity, and cllronic gout. 

Gout is hereditary, and occurs more in males. Arthritis deformans is 
rarely hereditary, and occurs oftenest in females. Attacks of gout are 
periodic, and the small joints are found involved. Arthritis is progressive, 
nncl both large and small join ls may be attacked. Kidney complications are 
common in gout and rare in arthr itis. Chalk-stones develop in the joints in 
gN1t and arc never present in arthritis. Uric acid is always in excess in 
goul, aud never in arthritis; deform ities and ankylosesare less marked and 
extensive in gont than in arthritis. 

Prognosis.-.Artbritis <leforrnans never destroys li fe, and is ncYer rccoYered 
from; patients with lhis discai:::c may attain rnry old age. The greate r 
the nmnber of joints inrnl-re<l the more deploruLle wi ll become tbc condi
tion of the patient. There is rarely complete aukylosis. When false joints 
form there is a. possibility that such patients may wulk or moYe about with 
comfort.' 

Treatment.-Treatment of th is disease is very unsatisfactory; for the 
most part we must trm;t to local measures for relief, and to such constitu
tional measures as shall improve the general health. Quinine, iron, cod
livcr oil, arsenic and strychnia 1.1re indicated. The diet should be nutritious 
and ea11i ly digestible. Alcoholic stimulant~, ii they improve nutrition, 
arc or sen ice. Change of c limate antl habits of li fe is often followed by 
an arrel:it in its p rogress. Flannels should always be worn next t he ski n. 
Mineral wate rs and warm saline baths, either artificial or natural, often 
temporarily arrest its progress and relieve the pain in the joints. 'rl1e 
preparations of iodine an<l the acute rheumatism and gont remedies have 
seemed lo me to do more harm than goo<l. Local frictions wiLh iodine, 
mercury, and iodoform sometimes relieve. If the puin is so severe as to 
prc,·ent sleep, it must be relicrnd by anodynes. Great care must be exer
cised in their use that the patient cloes not become addicted to them. The 
COU!'ta11 t or Fara<lic current may be cautiously tried; in many cases it is of 
great benefit.' The parts should be moved as muuh as possible if t he joints 
arc not painful. In the so-callet.1 acute attacks rest is necessary; and then 
leeches and blisters to the joints are indicated. 

1Thl'nnly11rinarycbange iadiminution in 1be amount of pho!iphoric aclcl by nenrlyflftypercent. 
fnrn<hmarin.l 

'Chartot df'l<cribe11 numeron~ csse11 complicnteC: by a.~thmn, me~rim , cy~titi ~ . 11nd Buch 11kin diF1Cast'11 at 

l'Ctema, nummnlar p~Orilll'i!I, lichen, and 1Hthri1ic pruri£:o; but the!'e com11llcatiou~ are the resul t of Uif. 
k>n~connnt!mentand Inability toexcen::iee, ratbcrtllanuece~sary sequele. 

1 RemuJ.:audAlf.Aa"'. 
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MUSCULAR RIIEUMATIS){. 

(Myalgi11.) 

Muscular rheumatism is a rheumatic afiection of the voluntary muscles, 
the fascire, periosteum, and other fibrous st l'uctures, accompanied by pain 
and tenderness, but by no otltc1' ev idences of inflammation. It has been 
named according to its seat, torticollis (wry-neck), cep!talttlgfo, plcm·odynia, 
h1/1nbago, etc., etc. 1 

Morbid Anatomy.-The negative results of autopsies lead to the conclu
sion tbat there are no constant anatomical lesions, except those due to 
transient hyperremia, or to scanty serous exudations into the mu:scles. In 
a few cases there is evidence of inflammation of the fibrous sheath of the 
muscles and of muscle-degeneration. Thickenings and adhesions of tl1e 
neurilemrna of the nerves snpplying muscles that have long been subject 
to chronic rheumatism hare been found. 

Etiology.-Muscular rheumatism is not uncommon in the children of 
the gouts or rheumatic. It is often intimately associated with articular 
rheumatism, which sometimes precedes, sometimes follows it. Exposures 
to cold and damp draughts are often the exciting causes of an attack, es
pecially after the muscles have been over-fatigued. Sudden straining of 
a muscle may induce it. It often seems to have a malarial origin. It may 
come on suddenly in a rheumatic or gouty subject without any appreciable 
exciting cause. 

Symptoms.-An attack usually comes on suddenly with ~evere, deep-seated 
pain in the group of muscles affected. The pain is of a stretching or tearing 
character, increased by movement or pressure; it is always more severe at 
night, and remits or disappears during the day. It may be migrating or 
remain fixed in certain muscles or fascire. It is usually acute when the 
muscle is in action, and dull when the parts are at rest. Certain positions 
mitigate the pain . In many instances it wilJ whol1y disappear in a few mo
ments, and the sufferer, who perhaps has been for hours encluring excrucia· 
ting cramp-like p<~in, feels a sudden sense of relief. Such attacks are fol· 
lowed by lassitude. 

Lumbago, pleuroclynia, and W1'y-neck are the most common forms. 
Lumbago, or rheumatism of the muscles on either side of the lumbar 

spine, usually is the result of straining the lumbar muscles, or sitting on 
the damp ground, or is excited by a current of air across the back. ~L1he 
patient is unable to bend backward or forward; if the pain comes on while 
be is in a sitting posture, he is compelled to walk with the body bent at 
the hips. Lumbago comes on Yery suddenly, and the pains are more in· 
tense than in any other form. 

Intercostal rheumatism, orpleurodynia,, is attended by many of the symp· 
toms of acute pleurisy. There is pain in the side, which is increased by 



MUSCULAR RHEUYATISM. 901) 

every respiratory movement; the sufferer leans to the affected side. Cough
ing, sneezing and defecation render the pain more intense. 

In wry.neck the muscles on one side of the nape of tho neck are involYed. 
'£he patient holds bis head toward the muscles that arc affected, so :u; to 
relax them, a.nd, in attempting to turn his head, turns his whole body like 
a pivot. 

If the frontal, occipital, or temporal muscles are involved, it is termed 
rlteu.matic cepluilalgia. 

If the abdominal muscles are involved, it is termed abdominal rlteuma· 
tism. In all cases there is pain and rigidity of the muscles or groups of 
muscles involved, accompanied by a fixed position. rrhere is no fever or 
constitutional symptoms. 

Differential Dia.gnosis.-Lnmbago may be mistaken for renal colic. 
In nnal colic there is no tenderness on either side of the lumbar spine, 

which is always present in lumbago. The position of the patient is not 
fixed as in lumbago. In renal colic the pain radiates along the ureter, to 
the end of the penis, and is often accompanied by retraction of the testicle 
on the atiected side. The urine is diminished during, and copious and 
bloody after, the attack. 

An examination per vaginani will decide between uterine disease and 
lumbago. 

Lumbago may be distinguished from disease of the spine by the fact that 
in tbe latter affection pressure on the ends of tho spines will produce pain, 
while lateral pressure gives negative results; in rheumatism of tlte m'ltscles 
the reverse is the case. 

Pleurodynia may be mistaken for pleurisy and intercoslul neuralgia. 
Pleurisy is accompanied by fever, increased pulse.rate, cough and-on 
phj·sica.l examination-by physical signs of pleurisy. Kone of these condi· 
tions are present in 71leurod.1Jnia In intercostal neuralgia therr are t]uee 
(dingnostic) points of tenderness : n.t the exit of the nerve from the spine; 
at its termination near the sternum; and midway between these points, while 
there is no tenderness over the muscles. In plenroclyuia these points of 
tenderness are absent, and tl1e intercostal muscles are tender. 

Abdominal rlteumatism may be mistaken for peritonitis; but in perito
nitix there will be fever, increased pulse-rate, and wen.marked constitu. 
tional symptoms which are absent in abdominal rheumatism. In the fat
ter, deep, firm pressnre affords relief. 

Tricltinosis is accompanied by symptoms that resemble those of muscular 
rheumatism; but the history of the case, tJ1e cedema of the feet, and a 
microscopical examination of a portion of the muscle, will decide tho diag~ 
nosis. 

Prognosis.-No danger attends this form of rheumatism. An acute at. 
tack may last a few hours or days. If it become chronic, the muscular 
pains may last for months. Wry-neck is the mildest and lumbago the se
verest variety. One attack generaHy farnrs the occurrence of a second. 

Treatment.-In the young, if there is an hereditary tendency to rheuma· 
tism, cod.liver oil acts as a prophylactic. At the commencement of an at-
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tack a hot-air or Turkish bath will be of service. Guniacum, sulphur and 

arsenic are the favorite drugs in chronic cases. Quinine is al mo.st a specific 

in the malarial Corm. In vigorous persons subject, to muscular rheumatism 

the surface should be warmly co,·crctl with flannel, and the m<lividual should 

accustom himself to a morning rub-down with a dry, coarse towel after 

a. cold sponging. 'fhe bromitlcs are useful in some casl's. 
Tn lumbctgo hot anodyne fomentations anU nnodyne liniments will often 

girn relief if ''igorously applied. Hypodermics of morphia may be given 
for temporary relief. 'fhese patients should rcmnin quiet in lhc position 

that gives them most relief. 
In intercustal neuralgia, cupping, blisters, and hot poultices will often 

rel ieve. But in sc,•ere cases hypodermics of morphia. must be resorted 

to. 
k wry-neck, tbe cervical region should be swathed in warm flannel. 

Gentle traction likewise aids in this. The constant and Faradic currents 

may be passed alternately through the affected muscle. Showering with 

water as hot as can be borne is very efficacious in some cases. Acupunc

ture affords relicl in many instances. Vcratria and aconite arc often m:<cd 
in ointments. l\fau ipulation by a skil1ed "mbbcr" is one of the moi:;t 

efficient means of local treatment. If anremin is present cha.lybcate waters 
and tonics are indicated. 

GOUT. 

Gout is a constitutional disease of mal-nutritiou, chnrnctcrized by au 
excess of uric ucicl in tho blood and the deposit or uratcs in the cartilages 

and fibrous structures of joints and throughout the body. rrhe constitu

tional condition is generally described as the" gouty diathesis, "-lithremia; 

and the term gout is applied only to the phenomena, which may he either 

acute or chronic, attendant upon the elimination of the nratcs and their 
deposition in the joints. 1 

Morbid Anatomy.-rrhe primary changes, so far as we arC' ahlC' to appre

ciate them, arc in the blood and consist in an excess of uric ucid. 1 In jn!lt 

what way the nutritive processes arc at fault, and whether the uratcs found 

in the blood arc thoro ns the result of an C'Xccss or a deficiency or actiYity, 

are po ints as yet uncletcrm inccl. In :1.0ulc gout th is excess occurs only just 
previous to, and during the paroxysm, when the pro1Jortion of urates may 

reach 1 in 20,000 or even 1 in 6,000, and the corpuscular elements remain 
unchanged, but in chronic gout it is permanent though in much smaller ra

tio, and is accompanied by anremia. Traces of oxalic acid nrc occasionally 
found in the blood, and there is always decrease of alkalinity and increase 
o[ the fibrin -factors. 

Although tho blood change is the essential one. the articular are the 

more manifest and characteristic, and consist in the deposit of the nrates in 

1 It hn.., rect>in•d the nsmt•a of J>Odsgm, chlrngrs, ~onsgrn and arthriti,. accordinti: u IL alfcd.11 the ront, 
hnnd.kncc,or1<cl'Cn1ljol11t ... 

"Jlt~c;:I~~ ~l~~c!:~,t~~·.~,~:~:~~::r~7c':~i~~:rlc acid OCCUM! in th(> blood ls undctcrmlucd. fl Im proiabl,J 
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the jolnts with the nttenJ.ant inflammatory and ulcerative processes. rl'he 
primary Ucposit occurs in the carltlugc capsule aml cells at the point of 
least vit:l!ity and ~nost rcmotc·from vascular supply, and gradually in sub
sequent attacks mvadcs the cartilage, periosteum, syuovial fringes, and 
fibrous tissues of and about the joint. 
where it is found between the conuec
tirc-tissuc fibres. 'fhis deposit con
sists principally of the nrate or soda 
in the form of minute neccllc-shaped fl_ 

crystals, but to the unaided eye ap
pears amorphous; chloride of sodium, 
unl.tes of lime, magnesia or ammonia, 
hlppuric acid and phosphate or car
bonate of lime are present in smalJ 
proportion. In the earlier stages the 
articular surfaces are slightly granular 
in appearance, with a thin amorphous 
incrustation. But as the acute attacks 
arc repeated, or in the fater stages of 
chronic gout, the incrnstation in
creases, the surfaces arc decidedly ..B.--: 

roughened ; gradually erosions occur 
from epithelial degeneration and attri-
tion, and all the adjacent structures Seclion or 11 Gouty cnrtilnge. 

are infiltrated and cornred with a thick 
clcpo::-;it of nmtes. 'fhc articular 
clrnngcs may go on to entire <lestrnc-
tion ol the cartilages and articular surfaces, while lhe extra-articular de
posits form huge concretions or Lop/ti. 'l'hcse may induce ulcerative and 
suppurative processes until they tinally protrude through the skin, :ire dis
charged from abscesses, or produce f"ibrous an<1 osseous ankylosis. 'J'hc 
veins about the joint become dilated, raricoscd, and filled with thrombi 
which may at any time cause embol ism All these changes nrc gmdual in 
th.cir development, bnt each attack of gout, even the first, lea\·es its per
manent mark in the affected joint. Aside from. tbe acute attack, inlhun
nmtory processes of a. low grade are eventually engendered by the irritation 
of the deposits. and molecular ch:mgcs enter as an clement in the destruc
tive processes, or the inflammaLion ma.y result in the production of ecchon· 
drosis. 

The s111all joi nts of the body are most froqnently affected, and of these 
the metatarso-phala11geal articulation of the great toe is so unquestionably 
first as to render it the cfossica,l seat of acute gout. In order of frequency 
after this a.re the joints of ihe fingers, knee, elbow, hip, and shoulder. 
OtJwr joints are but rarely affected. But all the cartilages an<1 fibrous 
tissues throughout the body ns well ns those of the joints may lle the seat 
or gouty manifestations. Tophi arc fre<p1cntly found in the crirtilagcs of 
tbe ear. nose. or eyelids. and arc then of the highest clinical significance. 



908 CHRONIC GENERAL DISEASES. 

They may be present also in the larynx, sclerotic, tendons of tl1e hands, 
and even on the spina.l dura, or outer coat 0£ the arterial sheaths. 

The most important visceral lesions are found in the kidney, and consist 
in a similar deposit of urates and sul.isequent cirrhotic changes. The 
primary deposits here are probably in the tubules and their epithelium, 
and the interstitial deposits and fibrous changes are secondary. 'rho 

kidney presents a granular nppearance, 
and on section the fine strire of urates 
may be seen throughout the tubular 
structures. More abundant deposits 
may aggregate in the pelvis as calculi 
and incite pyelitis. The heart is event
ually hypertrophied and may present 
signs of fatty degeneration, while the 
arteries present Yarying stages of athe· 
roma from lhe primary fibroid changes 
to distinct calcareous deposits. J.i ... ibroid 
and cirrhotic changes also occur ju the 
liver and stomach, and finally uric acid 
is present in both the normal anU patho· 
logical fluids found in the body. 

Etiology.-Thc exact nature of those 
0 <''"';; .. ::.:.;~::;:::~;:;··· Pyramid 10 clrn,nges which result in the gouty 

T1:1'+:ii1!~!:f~{;:~~~i%.:~i:;§J~:~i; ~~~~he~~~~~~i:::\.~~~~~~;~~~1~~it~:lte~:G 
established. Gont is pre-eminently a. 

disease of middle life, and a.I though it can be developed in any constitution, 
hcreJity can be tra.ce<l in folly sixty per cent. of cases, and almost in
variably so when it is present in cbildL·en or early adult life. 

Clinical experience proves that the direct exciting cause is the product 
of the following factors in rnrying proportions. -First. An excess of nitro
genized material in the system from over-eating and the use of alcohol. 
Excess as applieU to eating is a rehttive term, and in certain constitutions 
an amount of foocl, which in others would be very moderate, may so exceed 
the demands of the system as to be the canse of gout. Of alcoholic 
beverages the sweet wines and malt liquors arc considered more gouty tban 
spirits. 

Second. Deficient or suddenly arrested oxidation. Lack of exercise and 
its consequent abundant supply of oxygen are the most frequent causes 
ot' such deficiency of oxidation, but it is also probable that the con
stitutional and hereditary tendency exerts a powerful influence over the 
assimilative function, and that impaired nervous energy may be the ulti · 
mate cause of defccth·e oxidation. 

Tliird. Ftiilure in the excretive power of the kidney. Snch failure may 
result either from deficiency of the elimin<ttive power of the renal epithe· 
limn or mechanically from obstrnction of the tubules by deposits of uratcs, 
and is the prime factor in producing the acute gouty attack. In a system 
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n1ready laden with urates, a. few glasses of wine, a fit of dyspepsia, ex
po.sure, severe mental effort, or :i fit of anger may be sufficient lo bring on 
an attack of gout. 

Symptoms.-Gout may be either acute or chron ic, a.nil ::ippear as "regu
lar " in the joints, or as irregula.r, misplaced, rctrocedcnt or anomalous 
gout in the non-articular structures and the in ternal organs. 

1n mosl cases of acute gout i)remoui tory symptoms precede the first 
paroxsym ; there will be a history of occasioual pa.ins in one or bolh great toc
joints, a feeling of malaise wilh sleeplessness, constipation, dyspepsia, and 
perhaps pain in the side, a dry, hot skin, scaly eruptions and scanty urine. 
Sometimes au attack is preceded by a peculiar sense of well-being, even ex
citaLion ; at others by great anxiety, irritability, and depression o[ spi r1Ls. 
Astbnrn,tic symptoms oflcn precede the outbreak of an atlnck. Usually 
between midnight and four or five in the morning the individual wakes 
with a burning, throbbing pain in the ball of the great toe, wbich the 
sligh test pressure greatly intensifies. 

The ;tffected join t becomes red, swollen, hot and shining; the veins are 
dislen<lec'i, and it Tesemblcs a joint about to suppurate. There is some fe
brile movement which Yaries in intensity with the number of joints affected. 
The temperature may in a severe attack reach 105° F . The pulse is full 
and bounding but compressible. As the fever comes on the pain in the af
fected joint is so great that the pa,tientcannot move it; he becomes restless, 
tossing for hours, until finally, in a profuse perspiration, he falls asleep. In 
a few hours he awakes refreshed and comparatively free from pain; hnt the 
affected joint is swollen, tense, and YiYidly red. He continues comfortable 
during the day, bnt about the same hou r the next nigh t there is n.rccnrrence 
of the local pain and the fever, which is followed by another remission the 
following morning. 

These nocturnal exacerbations and morning remissions continue with 
about the same severity for two or three days, then the maximum of pain 
is reached. At the end of a week they have grad ually subsided ; the af
fected join t remains tender and swol len for a week or two longer. This 
swelling is due to redema, and pits on pressure, and as it disappears des
qnamation occurs. Following the attack, there is a feeling of well being 
which 11as Jerl to the popular belief that an attack of gout is beneficial. 

ThC're is usually marked digcstiYe derangement during an attack, with 
anorexia, a thickly furred tongue, and constipation. The urine is scanty, 
bigh colored, and contains less uric acid than normal, depositing on cool
h1g a copious sediment. The bladder is irritable, and there is a scald
ing sensation on urination. Intense cramps in the muscles adjacent to 
th e affected joint may occur. Occasionally during the first attack both 
great toe joints arc involved; and instead of disappearing at the end of a 
week, successive outbreaks occur in the other joints. 

An individual may have only rt single attack; but usually a second su
]Jervenes within a year. Gradually the attacks n.pproach ench other, ancl 
are more prolonged though less ~evcrc, unti l a condition of chronic gout is 
reached. In the second and third attacks the joint formerly involved. or 
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its fellow of toe opposite :side, presents the same phenomena ns in tlie 
primary attack. 

Although all gout is strielly speaking cltronic, by clironir gout is 
undei·stootl tho:sc gouty manifestations which arc developed as the parox
ysms coalesce, and the patient is scarcely ever free from some gouty mani

Dctom1ity from Gout.. 

festation . Tophi form around tho 
affected parts, ancl the joints be
come so distorted or crippled lhut 
walking becomes difficult. Grad
ually the health deteriorates, and 
feebleness and a gouty cachcxitt hc
come marked and visceral derange
ments become prominent. When 
chronic gout follows acute, the ar
ticular phenomena are always prom
inent. But when, as not infrc'
quently happens, gout is chronic 
fro/// llte onset, tophi form early 
without aeutc inflammatory symp
toms, n.n<l the viscernl affections arc 
prominent. In chronic gout the 
urine is greater in amount, lighl<:l· 
in color, of lower specific gravity, 
and contains Jess uric acicl than nor
mal. In a few cases casts and al · 
bnmen make their appearance. 
Misplaced gout-gout that has rc
troceded from a joint to an inter

nal organ, also called visceral, masked, internal ancl metastatic gout
~nales~ttack any organ and result in a long series of functional disturb~ 

The sequclre and complicttlions of gout are nnmcrons. Those referable 
to the nervous syslcm arc vertigo, neuralgia, headache, stupor, convulsions, 
delirium, apoplexy and 111ntwy. 1 rr110sc referable to the vascnlnr system are 
arterial degeneru.tion, angina. pcctoris, cardiac palpitation, and valvular dis
ease. rl111ose referable to the lungs arc asthma, which alternates very 
often with the articular phenomena of gout, and bronchitis, which some 
regard as the commonest manifestation of gout, after arthritis. Refer· 
able to the digcstiTe tract is <L long list of gastro-intcst ina.l catarrhs, cir
rhoses of the liver, jaundice, and cirrhotic kidney. 

Differential Diagnosis.-Gou t is generally easy of diagnosis. It may, 
ltowever, be mistaken for rlwmnali.~1n. 

Gout attacks the small and rheumatism the large joints. A rheumatic 
attack is of longer duration than a gouty paroxysm, and lrns no perio· 
dicity. In gout the fever is slight, 102° to 103° F., and is in iunrse raliu 
t~~nmhcr and size of the joinls involYccl; in rheumatism there is~ 

1 These are rc,1?arded by some observers as c\·idcnceiil of cerebral gout.-Oarrod, '1'otld, Tr1>u~.sea11. 
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t1.lly a higher range of temperature. Cutancons affections are common in 
gout and rare in rheumatism. The heart is frequently involved in acute 
rheumatism, and rarely in gout. The gouty atlack coming on at night 111 

the great toe joint is in marked contrast to the onset of rheumatic fever. 
Acute articular rheumatism is a disease of early adult life, while gout is 
rare before thirty-five. In gout them is o. bistory o[ high Ji,·ing, or an 
hereditary predisposition; 111 rheumatism there will be a history of expos
ure or exhaustion. In gout there is an excess of uric acid in the blood ; 
this i.:s nc,·er t he case in rheumatism. When we are enabled by the m1-
croscopc to sec uric acid crystals derived from scrum of a. patient with an 
arthriti~, the diagnosis of gout is established . Tophi never form iu rheu
matism, but are always present lale in gout. 

•l1J10 joint affection of pyamiia mny be mistaken for gout; but the history, 
iu connection with the constitutional signs of pyrumi:.1, will remove all doubt. 

Prognosis.-Gout rarely kills, but complete recovery from it is also rare. 
Death is gcnera11y tho result of visceral complications 01· of tho cachex ia 
induced hy blood cbangcs. ':l1hc prognosis is less Iarorable in hereditary 
gout, and in those who persist in high liYing and the use of alcoholic ber
cragc~, and when the larger articulations arc af!cctcd. 'rhe appearance of 
albumen in the urine, and total absence of uric acid from the secretions 
are grarc :;_rmptoms. The prognosis is exceedingly unfavora.hle when the re 
is grout crippling of the joints accompanied hy an extensive cachectic con
dition. Concerning the doctrine of antagonisms, it has hecn proveU that 
gout docs 11ot exclude cancerous or phthisical developments. 

Treatment.-The treatment of gout will be considered under four heads : 
(1) General hygiene; (2) Dietetics; (3) External, and ( 4) Internal treat
ment. 

J. Gouty suhjects should take systematic exercise iu the open air, espe
cially horscbark-riding. A country residence is to be preferred to the city; 
[Ind a warm, dry climate at a. moderately high elevation is preferable lo a 
scvcrC'ly cold o~rn. 11 hey shonlcl always be clad warmly in flannel, and 
should arni<lsuclclen and \·iolcnt physica.1 exertion, severe men Lal strain, and 
all nnnC'rc-:~(ll'Y exposure to vici~sitn'1cs of temperature. 1'hey shou ld retire 
and ri:-:e C'ilrlr. sleeping in a. larg<', wcll-ventilatccl apartment without dra!t.s. 

II. J>icMin~.-Simplc, nutritious food should be taken at stated intci-
raJ:-; and in ~mall quantities. Staning wi)] not cure gout. As vegctabk!-i 
may !Jc taken more freely than aninrnl food, all paslry, eggs, tea and 
colfl'L', and alcohol should LC' avoirlccl, and grl'aL care should be lakcn not, 
lo orerlo:u] the sto macli. Game a.ml highly seaso ned food, cbccse, clrirll 
meats, tonrnloes, and sttawbrrrics arc to be avoided. Vegeb1blcs that con
tain the lcnl-it starch, snc:h as cabbage and the Si.dads, arc to be preferred. 
The principal articles of diet !'hould be beef, multon, and chicken, bread, 
mill.:. :ind fruill;. Some patients, however, bear all.mminoids badly, and 
find relief from their rheumatic symptoms 011 a farinaceous diet. Alkaline 
mineral wtttC'r~, seltzer. vic·hy, litbin, etc., may be taken will1 and after 
meal.... When stimulants mn.st he given on account of lhc enfeebled diges~ 
Lion, light wines, whiskey, or gin will be found least oLjcctionable. 
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III. External Treolmm/.--Thc affected limbs.l10uld be kcpl rai'cd ahon 
the level of the bo<ly tluring an acute attack, and wrapped in fl:.mud 01 

cotton batting. Cold npplications and leeches to the affected joints de 
harm. When the pain is intense opium may be applietl to ihe joint, or 
morphine may be injected near it. ·repid alkaline washes and horsc-ch('gt. 
nut oil arc strongly advocated by many. 1 Vapor and 'l'urkish bath~ are 
often oI the greatest service and should be taken weekly during the inter. 

vals between the paroxysms. 
IV. Internal Trea/!Jtent.-Colchicum ancl the alkalies are our chic1 

remedies during the paroxysm. For thirteen centuries colclticum has 
been used in this disease; it rcJicrcs the symptoms, but lww we c.lo not 
know. Its cfJicacy has been a.tlributed at various times to the elimination 
o! uric acid, its sedative action on the circulation, its purgative and nar
cotic powers. My rule is to give one of the following pills~ every three 
hours until the specific purgative action of the colch icum is obtained; or 
the drops of the fluid acct. exL o( colchicum in alkalrne water may be 
given every two hours. 'rhe maximum dose o( ihe latter should be given 
at t.hc end of the attack; small closes only arc admissible at the commence
ment. When marked cerebral, circulatory, or gastro-enteric phenomena 
oc:cur, colchicum is to be discontinued. Carbonate of potash, Uochelle 
salts, and the urate or cit rate oI lithia, are important adjuvants to the 
colchicum trcatment. 1 Chloral, sulfonal, opi um, and hyoscyamus may be 
gi\'Cn during the acute attack, to relieve the pain and restlessnc~s of the 
}Jatient. Common ash leaves, cinchona and gentian, the sulphate of qui· 
nine, and the iodide of potassium with tr. guaiac. ammo. have been exten
sively used in the treatment of gout, not only during the paroxysm, but during 
the interval. The benefit cleri\•ed by gouty patients at the different Rprin~ 
which are so highly recommended seem to me to be due to the change or 
air and scene and to the dietetic restrictions more than to the bathing. A 
restricted diet, exercise in the open air, and a Turkish bath once or twice 
a \,-eek have succeeded with me as well as a residence at some spring. 

In chronic gout, tonics (iron, arsenic, etc.) arc usually demanded. The 
inhalation of oxygen bas been advocated as a. remedy for the impoverished 
blood condition. Chemically active remedies-ammonia phosphate and 
benzoic acid-have not proved as useful clinically as theoretically. It 
should be remarked thrtt the excessive use of mineral waters is contm
inclicated in those who are advanced in years, in individuals whose kid· 
ncys no Jongcr have tho power of elimination, and in those with whom 
alkalies disagree on accounL of some peen liar idiosyncrasy. 

1 Cbarcot speak~ highly or atropine and bll~ters ns topical remedies. 
'lJ Pulv.lpccac... ... .. ...... .... . ........... ..... ....•... gr.I. 

Ext.colchi.acet. .. ......... . . .... . . .. . ........... gr. I. 
Aydrarg.protochlor. (calomel)... .. gr.i. 

"':~~~,:: ~~A5i:.~;~::~:::;;.:::;,~:~.;£:~~~: i~~~~;:;f .:~~ ~· 1.,. .,-
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LITlLE.MlA. 

L ithremia strictly implies an excc!<s of mic acid in the blood-an excess 
which at ii certain point becomes gout. 'rhe term is often employed, 
however, t.o cover a genera] din.thesis in which disturbances in the retro
grade changes produce a persistent increase of uric acid without marked 
tendency to its accumulation, the renal excretion being proportionately 
increased. 'rho condjtion being pnrely a functional one, it lias of itself no 
morbid analomy. Its pathology is nlso somewhat obscure, nltbongh it is 
now generally accepted that the prim;u') ddect is in the linr. His impos
sible to make any exact distinction between this arrest of the retrograde 
elements nt the uric acid stage and the excessirn formation of both urea 
and uric acid in gout. The former, however, appears to be the condition 
present in cases of au inherited lithremic diathesis, while the latter is dm1e}
opcd either by excess of consumption of uitrogenizecl element or Jack of 
oxygenating power. rl'he one is inherited and the other acquired. In the 
one the lithremic condition and .its couscqucnces are present, despite the 
most careful dieting; in the other they are arnided or remo,·ecl by proper 
diet and exercise. For the lithremic diathesis we must assume, therefore, an 
inability on the part of the cell to }lrodnce oxidation, even when the neces
sary clements are furnished . 'l'his diathesis is so closely connected with the 
fibroid diathesis as to make it impossible to say in just what degree the arte
rial and other scleroses1 so invariably present, arn tho result of the lithrernia. 

Whatever the etiological relation, arterial changes are the more frequent 
and serious accompaniments of tbe Jitluemic state, even in those chronic 
forms which clo not pass into distinct gout. Deraogements of the gastro~ 
iotestinal functions, cntaneons eruptions, and innumerable evidences of 
nervous disturbance, as asthma, cardiac palpitation, neuralgias, hendache, 
etc., are also present in an distinct cases. 

Etiology.-An inherited defect of constitution is the primary and prin
cipal eanse in patients who lrn.vc nc\'er been gfren to excesses in eating or 
drinking. 'l'he acr!uired form depends upon a decrease in the ratio between 
tbc amom1t of food consumed a.ud available oxygen for its oxidation. 'rbis 
may be induced by excesses in eating and drinking, or by a sedentary life, 
causing deficient respiration. Indulgence in stimul:i.nts and narcotics, sex
ual execss, oi· any form of nervous strain, may so affect the vital functions 
through the nen'ous system as to develop a latent litbremic diathesis, or to 
exaggerate to serious proportions a moderate lithremic condition. 

Symptoms.-Thc primary disturbances in tbc litbremic diathesis nrc with 
the gastro-intestinal tract, and include all the forms of acute and chronic 
indigestiou. Acidity of the stomach with gaseous eructations are charac
teristic symptoms. 'l'be evidences of intestinal indigestion are less marked. 
'l'he fla.tus, which such patients pass rather abundantly, even when there is 
llC'ither dinrrbooa nor constipation. giYCB evidence, by its odor, of the con
dition of the intestinal contents. Ilremorrhoids are usually present. Diar. 
rhcea may alternate with constipation, but the bowels are often perfectly 
regular. 

58
The tongue is often free from coating, but the breath is quite 
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constantly offensive. In extreme conditions the skin becomes <lr.v and 
scaly, or e\'Cll covered with a JX:rsisteni eczematous eruption, the hair is 
dry and wiry, the uail.s britt1e, and the pcr:-;piralion l'trong nnd offen.:;iH'. 
Irregular or weak enrdiac action is one of lho earliest CYi(1enccs of tlw 
effects upon the Palpitation is prominent, but appear:-; to 
depend upon no Frequent after eating, it also ~1ppears with-
out cause, while the patient is quiet or emu in bed. It is equally pcncr/:ic 
in its continuance and disappearance ns in its advent, lasting sometimes 
five minutes, or, again, several hours. Such hearts are also often ca~ily 
excited to a rapid 1.rnt regular action by slight exertion . Respiration is 
not affected by these turns of cardiac palpitation. 'I1hc other 
symptoms include all forms of neundgias, headache, nausea, 
vertigo, somnolence when erect, and wakefulness wben recumhenl, 
n11 the mental irritability, anxiety, nncl clepress;iou which can be crowded 
into a sane man. This melancholia appears to depend more npon tbc 
gasLro-inLcstina1 condition than tho lithromia, although it is not olhsent 
when digestion is apparonlly perfect. On physical examination the liver 
may be found congested and slightly enlarged. Tbo Ul'iuc is high-colored 
and contains au excess of uric acid in combination, and often au excess of 
urea and phospbates. Oxalate o! lime cryslaJs arc frcqnently abundant. 
Ou listening to the heart early, little is learned; but as the condition }}!'O

gresses, evidences of increased arterial tension will be found long before 
the radial pulse gives any sign of arterial changes. 

These patients remain in thisconditionfor ycnrsattimcs, butsoonerorlater 
the arterial or renal changes become prominent, and they pass on to chronic 
gout, contracted kidney, 01· arterial fibrosis, with tllC'ir attendant dangers. 

Treatment.-The indications for treatment ll.rc: first, a reduction of the 
uitrogenizecl elements of the food to a minimum; s;econd, the stimulution 
of oxygenation by a fnll supp1y of oxygen and an increase of Lbe circu
lation; tbird, an increase in hrpatic function; and, fourth, the removal of 
the excess of uric ac id. It is generally stated that such patients shonld be 
put upon a meat diet, and all starches anrl fats withhold, because these lat
ter uudergo fermentntion in the stomach. When gastric digestion is slow 
or imperfect, tbe presence of both ctlbmninofrl and starchy foods will be 
followed by fermentation, when ritber class alone will be fully digested. 
The general rule, therefore, is to give to such j)rttients only one class of 
foods. If albuminoicls arc best borue, let them be used alone, and vice 
versa. When gastric digestion is weak, the starches arc better borne; but 
when intestinal digeslion is most at fan1t: the albuminoids arc to be pre
ferred. Physiologic::1lly a diet free from flesh meat is to be advised, and clini
cally it will be found to be the better in the larger proportion of cases. 

Oxidation is best improved by regular but persistent exercise in the open 
air. When this is impossible, patients must come as near t6 it as possible. 
Muscular exercise is the best stimulant to nntriti're changes in the tissues, 
but passive exercise, cold andsa.lt baths, frictions, etc., arc not to be neglected. 

As stirnu1ants to hepatic activity, nitric or nitrohydrochloric acid is at 
times of vah10. Mercurials, podophyllin, ancl other cbolagogues, may 
a.lso be employt:.:d. Other medication is directed to the indigestion, and 
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has already been consirl.cred. This iadioation will have been largely ful
filled by the acti'e exercise already advised. 

For the remornl of the excess of uric ncid in the blood no remedy has 
yet been snggested which excels the salts of lithia. The carbonate or 
citrate shonld he taken constantly in moderate amounts. Thc>y may be 
made palatable if given in cold carbonic water, or the lithia waters mny 
be used . Large amounts of wateT not only dissolvC' the uric acid, but assist 
tho ki'"1neys in its removal, rendering it less irritating. 

DIABEl'ES 1tlELL1'1'US. 

The term diabetes mellitus is applied to a constitutional disorder arising 
from malassimilation, in which the first apprechLble change is tho presence 
of sugar in the blood. When the proportion of saccharine matter reaches 
three parts in oue thousand, it appears in the urine, producing the symp
tom which has given the name to the disease. 1 It has at various times 
IJeen regarded as a disease of Hie kidney, alimentary canal, liver, an.cl 
nerrnns system, but its exact pathogeny bas never been determined. 

Physiological experiments ancl clinic::tl facts, howernr, tend to show that 
the abnormal condition may be the result of either of these pathological 
processes or of their united action: 

First. - Excessirn acti,ity in the glycogenic function of the liver or in 
the primary assimilative processes may so overload the blood with sugar ns 
to cause it to appear in the urine. 'Vhether this hyperactivity is the re
sult of active hyperremia simply, or arises from disturbed nervous supply 
is uncertain. The occasional appe<mtnce of diabetes following the use of 
stimulants, and its very general occurrence as a rnsult of irritation of the 
vaso-motor areas in the floor of the fourth Yentriclc, would seem. to indicn.te 
that hyperremia, either from local or central irritation, is an important 
factor, but what nervous influence is primarily nt fa.ult in producing this 
mysteriously perverted functional activity is undetermined. 

&cond.-The secondary assimilation may fail to dispose of the sugar pro
duced, and the kidneys are again called upon to eliminate it from the 
blood. Until physiology can speak wilh more definiteness than to say that 
sugar is disposed of in the system "either by oxidation or, as seems more 
probable, in other ways,"~ it is useless to speculate as to what organ or 
functions are at fa.ult in this form of diabetes. 

Morbid Anatomy.-The only characteristic lesion is the presence of sugar 
in the blood in varying proportions, up to nine or ten parts in a thousand, 
und secondarily in all the organs, secretions rind excretions. It is most 
abundant in the urine. Glycogen, acetone and kreatin are generally pres
ent in the organs ancl fluids, and the blood contains more fat than nor
mal1y. The parenchymatons changes in the Yiscera are principally degen
erafrrn, the result of the bloocl change. Tbe liver is usua1ly hypcrrernic, 
with possibly some fatty degeneration. The lungs are .nearly alwiiys tuber
culous, with points of catarrhal pneumonia, or poss1bl! of gangrene, at
tended by pleurisy. The heart is soft and flabby, an~, ltke the other mus-

: ~~~~e~r~m;~y?.1,r~~~~~~E~.1111~~':1~1:r~~·~~llil11ria, GJycohrewia. 
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cles, pale and dry. The spleen is hypcrrernic, hypertrophied and firm. 
Aside from hyperremia, the kidneys often present tho usual changes of 
chronic parcnchymtitous nephritis (large white kidney), possibly the rcsull 
of the excessive \\'Ol'k thrown upon them. Softening, cirrhosis, aud 
tumors may bo pnsent in the brain, 1.rnd when they involve the fourth 
vcntriulc become of interest from ;111 etiological standpoint. Emaciation 
becomes marked early, :i.nd in protracted cases may be extreme. The 
skin, which is harsh and dry, is goncra.lly the seat of fnruncles, carbuncles, 
bed-sores, and gangrene. 

Etiology. -Dia!Jetes is a disease of early achllt life, and is met with more 
frequently in males than in females. In some oases i~ appears to b.:- heredi
tary. It is n well-established fact that mechanical irritation of a certain arcu 
of the medulla-an area corresponding ''cry closely with the vaso-motor 
area in the fonrt..h Yentricle-inntriably produces glycosnria, and clinical 
facts prove with a great degree of certainty that diabetes is frequentl.r the re
su lt of lesions producing similar irritation . Such in·itation may result from 
genera.I shook or concussion, cerebral hemorrhage, softening, cirrbosig, ab
scess or tumors, also Crom excessive mental labor, shock, grief, and possibly 
from tbe excessivti use of cerebral stimulants. Blows upon the epigastrium 
are included in its list of causes. Pregnancy, impaired digestion, aJHl im
moder11te use of sugar, new wine, and alcohol have also been named as causes. 

Symptoms.-Although diabetes may be acute, ancl result fatal1y within 
two or three weeks from the time the increased flow of urine is first noticed, 
it usually comes on insidiously. The patient notices that for some time he 
has been pa~sing more urine than usual, and has been nuu sually thirsty. 
While his appetite has been good, and he has taken more lood tban be is ac
customed to, he is losing flesh and strength ; and there is an abnormal dry
ness of lhe mouth, throat and skin, with intolerable itching, followed bydes
qnamation. His sleep is disturbed by a freqnellt desire to C'mpty the bladder. 

As the disease ad vauces he becomes listless and debilitated, and there is 
decrease or abolition of sexual desire; in women the menses are often sup
pressed. The tongue is red or coated, and nearly always thicker than nor
mal; the gums are pale, retracted, and bleed easi ly, and the teeth become 
carious. Thero urc nausea, vomiting, and well-marked dyspeptic symptoms, 
with constipation, and most patients corn plain of a constant sinking feeliug 
at the epigastrium. In many instances the breath has a heavy, sweet odor, 
and the taste is perverted. Attacks of profuse diarrbum, lasting for a 
day, occur in advanced cases, and may precede an nncxpcctcd fatal issue. 
llcadache, often amounting to intense hemicrania, is common. There 1s de
rungcme11tof the special souses, especially of sight (soft c:1tnract and amblyo
pia) ;duluess of mind, irritability and restlessness, melancholia and hypochon
llria. 'rbe temperature, pulse-rate. aud respirations arc below the normal. 

In some cases the classical course of tho disease wi11 be raried from ; there 
will be li ttle thirst or loss of appelitc and no emaciation; the patient may 
even gain in flesh. 1 In cliabctes from "over-production " the quantity of 
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urine passed is g"JC'atC'r lhan in the other form, the skin aJJections are more 
~c\·crc an<l frequent, the patient docs not emaciate, but Joss of sexunl desire 
comC's earlier. In the variety due to dC'fecti\·C' assimilation, the emaciation, 
unremia, loss of strength and flC'sh, and palpitation, YC'rtigo, and dyspnrea ure 
early and marked signs, while the nervous phenomena are not prominent. 

Tile Urine.-Ycry rarely the amount of urine passed is but little increased; 
generally, however, it very rapidly rises to twenty, thirty, fifty or more pin ls 
in twenty.four hours. The calls to urinate become very frequent both by 
day and night, and the genitals arc inflamed and excoriated. 'rho urine is 
.lCi<l, of a light str~LW color, with possibly a faint green tint, clear, without 
sediment, and of a. slightly aromatic odor and a sweet taste. 'l'hc specific 
gravity varies from 1.030 to 1.070 with an average of 1.0±0, and the propor
tion of sugar from a trace to 50 to 100 or more parts in a thousand. In 
rrtre cases, a low specific gravity of 1.008 or 1.010 is recorded, but a. specific 
gravity of !.030, when the quantity of urine passed is normal or increased, 
should always lead to an examination for sugar. Urea is always present in 
increased amount, and uric and hippuric acid, krcatinin, sulphuric and 
phosphoric acids, acetone, alcohol, and albumcu arc frequently found. In 
cert.tin cases where the patient continues to foil, although the quantity of 
sugar lcs5eus, inosite a;>pears in the urine, and continues to increase as the 
sugar lessens. It may amount to two or three hundred grains in twenty· 
four hours. 

In those cases where sugar and the starchy element of the iood are the 
sole sources of the diabetic sGgar, diet may reduce Lhe quantity and specific 
gravity of the urine to the normal and remove all traces of sugar from the 
urine and blood . In other and more adYancecl cases animal food is also 
emwerted into sugar, and in such conditions dieting can only modify lhE 
urinary symptoms. In a third class of cases the tissues of the body also 
contribute to its formation, and the quantity of sugar eliminated is but litllc. 
i! at all, affected even by starration.' Urea is excreted in abnormally large 
quantities by diabetic patients; some c1aim that there is increased dccompo· 

~:~,~;~w~~-~.~~~h~h~:!.~~c!~1~;1~~(~~~<' ~~:,~r~;~~~:~'a'~11;~:1~· ~~~~:ea;ullon of tartrate of 
copfM'r. Boil. ~u!?l\r prrtipitau.·~ copper n<> a yellowi~h red oxide. 

F,/1liN/8Tt$fiP fonnd{'dontheract that Jrlnco.oehasthe JJTOJJCrlyor prcciJ>itnting theredcupreoua 
oi:idefromanalk111iuepolutionof1<11lphuteorcoppcr 
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gra~o~~~ 0: ~:,e ;~~c::~ve te+~olutinn into n tl'~t tube and heat to boiling: add the PUEpected uririe, 
gutl11lim: tr grape sugar i~ p?'l'<ierit the blurchanc:r"- to green 1111d the red oxide or copper 111 precipitated. 

nn;l~n~:n~~u~~~t~.:~~a:;ed~:hl~l~~p:~ 1i:i~~~~ipri~%:dd~~:1:rr~1rlne add two drop~ or a solution of aul. 
phrateofcopperancl one-half 8ll much liq. potn~~- n"- the 111nount or urhw; boll, ana if lhe urine am· 

tain,;:.:::;:.~:~:1 ~~~~~;:1~~rh~~~f0e; ;.1i~~~!ri~:0::~~~0~1:\ht' pre~me or blchloride or tin, which 
cause~ It to throw down a black·brown "car!mel" lookin!! deJ)oPit 

lfflOTI'' Tn1rconall!tq in boiling liquor pora.-iewith thel!u~1wcted urine : if sugarl! pre"enta bietre 
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8iLiou or albumen into urea antl suyar. Albumen dol'S not necessarily indi. 
cate that there are grave kjdney changes in diabetic subjects. The amount 
of urine passed in twenty-four hours varies from fifty to one hundred pint~. 

The large amount of urine secreted distends the bladder; and the lnrg(" 
amonat passed, and its saccharinity, cause a constant ilching, burning and 
unrasy sensation at the prepuce, along the urethra, and at the neck of the 
bladder; in females, it may cause redness. irritation, excoriation, or au 
eczematous condition of the vulva. Jncontincnce o[ urine is especially frl'
qucnt in diabetic children. 

Differential Diagnosis. -Diabcles mellitus may be mistaken for glycosutia, 
for lhc atropltic form of Bright's kidney, and for diabetes insipidus or 
polyuria. 

Ditt.betes occurs at all ages, nnd often from nndiscovcrab1e causes; simple 
qlycosutfa, is very common in lite aged, in the insane, in fits of ngue, 
after sudden excitement. blows on the head, the taking of chloral, etc. Jn 
diabetes mcllitns the amount of sugar seldom varies much from day lo 

day; while in non-diabetic glycosuria it varies greatly. 1 Polyuria, poly
phngia., and polydipsia arc m.arked symptoms in diabetic glycosuria. 'l'ho 

symptoms referable to the nen-ous system :md skin arc prominent in dia
betes melijtus; they arc absent in simple glycosuria. Volumetric analysis 
by Fchlrng's method is easy in dinbetes mel]ilus; while in simple gly 
cosu ria it gives obscure results, owing to the presence of kreatinin. 

Diabetes mellitns is at once distinguished from Bright's disease or dia
betes insipidus by the presence of sugar in tbe urine, a condition which 
does not occur iu either of the other diseases. 

Prognosis.-Although diabetes is a progressive disease, it has no regular 
course, and the prognosis depends very largely npon tbe form which the 
disease assumes. In that class of cases where diet reduces the amount of 
sugar, or possibly at first rcmo,•es it entirely from the urine, the fatn.1 tcr
minalion may be long delayed, but those cases which appear to depend 
upon faulty assimilation arc more rapidly fatal. Between these extremes 
the disease may last from a few weeks to ten or twclrc years. Pulmonary 
tuberculosis (twenty-fire to thirty per cent.) and urremia (ten to twenty 
per cent.) arc the most frequent causes of death. Asthcnic inflammation 
with suppuration is frequent in all the tissues, and boils in successive crop:-:, 
and carbuncles, are frequent complications which influence the prognosis. 
Pulmonary gangrene may occur with an odorless breath. Cataract, am
blyopia, rctinilis, and retinal hemorrhage are oILen present even in cases 
not attended by albuminuria. 

rrhe prognosis is more unfavorable the younger the subject, the less 
amenable to treatment the case proves to be, and the sernrer the gastro
intestinal symptoms. It is always Uad in iho,.;e who emaciate rapidly. 
Deat.h may occur from marasmus, gangrene, dy~entcry, anremia, or not 
infrequently in diabetic coma. 

Treatment.-In spite of the fact that tbcrc arc no "specifics" for dia
betes, the greater number of cases can for a time he brought under control; 
and to this end dieting is or first importance. 
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All saccharine form of food, or any article that can be converted inlo 
sugar, should be withheld. IIence, starchy foods, bread, arrow-root, tapi· 
oca, sago--such vegetables as potatoes, parsnips, turnips, carrots, beans, 
and peas .are t~ be abso!ntely a,,·oide<l or partaken ?f sparingly. Salads, 
greens, acid frmts, all kmcls of flesh and fowl, eggs, cheese and butter, 
unsweetened tea. an~l coffee can be taken . Alcohol in any form is harmful, 
but should exhaustion demand stimulation a. light sheny or claret may Uc 
permitted. 

1 

Koumyss is sometimes given as a substitute for mild sl(mu
lants. To allay the intense thirst acidulated drinks, cracked ice or alka
line waters may be used in as mo<lerate quantities as possible; wl;ile waler 
increases the amount of sngar passed, it is not certain tha.L it increases t he 
amount formed, and the patient should use water in moderation rather 
th::m attempt distressing self-denial. A meat diet is therefore to be en
joined. 

I n the above bill of fare the patient will not find much that is unpleasant 
or distastefu l, except deprivation of bread. Gluten breads, bran cakes, and 
biscuits :tnd buns made from almond flour have been devised as subslilutes 
Some patients cannot eat bread thus made, and in such cases, if bread 
must be taken, it should be we11 toasted. Moderate exercise must always 
be advised, and the skin should be kept thoroughly active by means of 
baths; in lhe feeble, warm baths, and in the more robust, sea or cold baths. 
But as pulmonary compJications are so common, the body must always 
be warmly clothed. The success of dietetic measures depends upon the 
patients rigidly following them. 

The drugs which exert a most beneficial influence are the extract of 
opium, morphia, and codcia. They must be used sparingly, and usually 
only when the meat diet is gi\·en up for a time. Small doses should a lways 
be administered at first. When arthritic muscular and neuralgic pains 
are severe, narcotics arc especially beneficial. Cures are reported by h igh 
and trustworthy authorities from their use. 

On theoretic grounds, lactic acid has been proposed as a substit ute for 
sugar. It has been given until a.rtluitic(rheumatic) symptoms haveappeared.2 

Alkalies, bicarbonates, aceta.tes, and citrates arc highly recommended. 
And since thev are alwars most beneficial in the Corm of natu ral lhermal 
mineral waterS" at the sp1~ings, half their benefit may be ascribed to change 
of air, mode of life, and the snrrouudings that attend a visit to watering 
places. Carbolic acid and creo£ote ham been used as antiseptics, and 
salicylic acid has been proposed as an anti.fermentative; sulphide of calcium 
is of benefit where there is much suppuration (e.g., boils, carbuncles, etc.). 
Ergot and ja.borandi have apparently been beneficial in some cases ; the 
constant galvanic current has been productive of good results. The 
anremia which attends it demands iron, cod-liver oil, strychnia, quinine 
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and a change of air and scene. Surgical operations should on no account 
be undertaken on diabetic patients. 

DIAB}~l'ES INSTPIDUR. 

Diabetes insipidus, or JJOlyuria, is characterized by extreme thirst and 
the secretion of a large quan tity of colorless nrine, of low specific gravity, 
free from sugar and albumen. It is also called hyveruresis or polydipsia, 
the latter term having reference solely to the intense thirst which attends 
it. 

Morbid Anatomy.-Polyuria has been produced both by mechanical and 
pathological lesions of the brain just above the floor of the fourth ventricle. 
Disease of the pineal gland, ::tn(l cerebral disease extending into the medulla 
have also been found associated with it. 1 

Etiology.-Diabetes insipidus may occur at any age and in either sex. 
Some consider its immediate cause lo be a dilatation of the capillary vesse ls 
of the kidney, which has its origin in a disturbance of the sympathetic 
ganglia. Blows on the head, injuries to the medulla or region of the fourth 
ventricle, injuries to the spinal cord, violent emotions, ha,·e all apparently 
caused its development. Drinking large quantities of ice-water when 
overheated, and exposure to col<l and wet are among its supposed causes. 
Diabetes insipidus temporarily disappears during the course of acute febrile 
disease. 

Symptoms.-This affection may come on insidiously or suddenly. Its 
chief symptom is the passage of a large quantity of limpid urine; the quan
tity varies from thirty to sixty pints per diem. Its speci fic gravity ra.nges 
from 1.003 to 1.008; it is remarkably clear, faintly acid, and of a greenish 
opalescent hue. Urea, uric acid and kreatin are secreted in larger quanti
ties than normal. It contains no sugar or other abnormal ingredients. 
Intense thirst accompanies this increased flow of urine; so great is it tlmt 
patients who have hnd all fluid wi thheld from them have drunk with avidity 
their own urine. rrhc quantity of urine equa.JR the a.mount of fluid taken. 
The skin becomes harsh and dry; and the temperature becomes subnormal. 
rrhc appetite, gastr ic and intestinal symptoms are all very ''ariable. A 
strong corroborative proof of its nervous origin is the occasional increased 
salfration that is clearly due to nerve influence.1 'l1he other symptoms 
wbich attend this disease arc variable. In some cases the patients are well 
in all other respects: in others there is vomiting, rapid emaciation, and the 
general sib'llS of acute phthisis. 

Differential Diagnosis.-A careful examination of the urine for one month 
will disti nguish this condition from all other diseased conditions which are 
atten<led by the secretion of abnormally large quantities of urine. 

Prognosis.-Recovery from diabetes insipid us is rare, although it ma.y last 
many years without any disturbance of the general health. Pleurisy and 
acute rheumatism occurring during its cou rse haYe been followed by com-

1 Dickenso11fo1rndde,!!cnero.tlvecho.ngcein thesolarpluus. ThebloodisealdtoconlainanabnormallJ 
targeamounior solidconemucnl~. 
~See diseus•lon or" 1111bmtu:lllury ylitnl/ t1111/ dtwda lympm1i nertlll" i11 Fo11ter'11 Pby,.lology. 
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plete recovery. 1 In most instancos death is caused by intcrcurrent dis
ease. 

Treatment.-When a caase can be reached, it should be rcmo1•ed. At all 
times the body should be warmly clothed, and the skin kept active. The 
food should be highly nutritious and easily digestible. Great attention must 
be paid to the surroundings and general hygiene of the patient. Narcotics 
>nave been advocated, but they arc not. so efficacious as in diabetes mellitus.~ 
Nitrate of potash, iron, alum, lime-water, taunic and gallic acid, creosolc, 
bromide of potassium, acetate of lead, jaborandi and belladonna ham all 
been recommended, either for narcotic, astringent or vaso-motorial action ; 
the chief idea in ltll being to coustringe the reual c:ipillaries. The constant 
galvu.nic current passed between the loins and cpiga.strium is advocated, and 
deserves more extensive trial. 1 

AN.IIDlIA. 

Simple anremia is a condition in which the number of the red corpuscles 
is markedly diminished; when local it is called ischremia. If the blood
mass is diminished it is called oli'gannia. Spanroniia and ltydrcemia nre 
synonyms of anremia. 

Morbid Anatomy.-The density of the blood is lowered. The number of 
red blood cells is diminished (oligocylluemia), lhough the degree of this 
diminution varies in different cases. rl'herc is a]so a diminution in the 
amount of hremoglobin, which conesponds to the decrease in the number of 
tlie red blood cells. 

In the severer forms of anrernia the size and shape of the red blood cells 
are ;tlterecl; some arc smaller (microcytes), some are larger than uormnl 
(marroc,1Jles), wl1ile others are club-, anvil-, or kidney-shaped (JJoiki
locytes). Nucleated red bloocl cells are generally present. 'rhe number of 
white blood cells is always increased relatively, and as a rule actually 
(leucocytosis). 

The heart in one who has died in a state of extreme anremia is flabby 
and pale; the blood is of a lighter color than normal and more fluid; if 
coagula exist they are pale and crumbly. There may be: a diminution 
in tbe fibrinogen and fibrinoplastin. There is usually a small amount of 
fluid in the serous cavities. Eccbymoses are common; and minute hemor
rhages may be found at various points. 

Etiology.-Simple onremia may be caused by anything that decreases the 
number of red corpuscles or that interferes with their production . 

.Acute anremia is the result of sudden and excessive loss of blood ; fe
brile anremia is acute. 

Cliron,ic anremia may be the result of numerous small bleedings, or of 
exhausting discharges other than blood, which attend many forms of 
chronic diseases. It is a constant accompaniment of many forms of chronic 
visceral diseases, of which Bright's disease is the best example. Chronic 
blood poisons cause what is called toxic anremia. Interference with nntri-

~i::!~~':~ ~u~:'fu"8s~~~gly a<lv0C11te vnlerian; and Siduey Ringer regarch ergot and ergotin as em.. 

•Laycock; TheL<Jndon La11cet,vol.ii.,~o.7, 18i5. 
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tion, from insufficient or improper quality of foocl, anti-llygicnic Rnr. 
roundings, etc., are prolific causes o[ simple anremin. \\'omen arc more 
liable to anremia than men ; and the con<lition is much more frequent ut 
the two extremes of life, than during the period bctw<'cn twenty and sixty. 
A tendency to an anremic condition is not infrequently congenital. Struct
ural changes in the cytogenic tissues, and ditiease of the lymphatic~, induce 
anrcmia. Malignant growths and chronic tuberculosis are attended by con
ditions of extreme anremia. 

Symptoms.-The symptoms of acute anremia-such as results from pro
fuse hcrnorrhngcs-arcextrcrne pallor, pinched feal urcs, and cold sweats; the 
pulse is feeble, r:lpid, is quickly accelerated by slight ment;tl excitement or 
physical exertion; n. blowing cardiac murmur and m~en :1 "brnit de cliable ·• 
is present in severe cases. A condition of syncope is or frequent oecurM 
rence. Vomiting, delirium, tinnitus aurium, and other nervous phenomcnu 
are common. 'l'he thirst is intense, and the urin~~ry secretion is scauly. 

In chronic anmmia thgre is a pule, waxy, or sallow line of the skin, nnc.' 
a pale, bloodless condition of the mucous surfaces. The skin becomes cede-· 
matous and the muscles flabby. 'l1he haw.ls and feet arc alwa_ys colc.1. .A 
cachectic or marasmic condition is dernloped; the skin becomes harsh, and 
often desquamatcs in patches. As a result of long-continued nnremia. a 
hemorrhagic diathesis may be established. The urine is pale, containn 
less urea and less pigment lhan normal. Dropsies arc liable to occur when 
anremin. has persisted for a long time. rr111e temperature is frequently snb
normn.l. Extreme exhaustion and muscular feebleness a.re among its ear
liest and most prominent signs. Anremic patients arc irritable, excitable, 
usually hypcrresthctic and suffer from neuralgias. Anmmic Ccmales com
plain of a pain in the left side and n burning sensation on the top of the 
head. 'l~hey are often bystcricn.I. Tempora.ry aphasia, may result from 
anremia. Anorexia and atonic dyspepsia resu lt from deficiency either in 
quantity or quality of the gastric juice. A morbid, craving ap1Jetite some· 
times exists. 

Tho constant and important signs of auremia are hremic murmurs, which 
may be cardiac, {(,/·terial, or venous. The cardiac murmurs arc systolic1 
in rhythm, blowing or bellows-like in character, and have their po!nt of 
maximum intensity at the base of the heart. Arterial murmurs arc heard 
over lhc large arteries, and they 11uiy be accompanied by n. tluill percepti
?Ie in the radi~l vessels. Orcr the jugulars, particularly the right, there 
is he;ird a contmuous venous hum. A deep inspiration intensifies, while 
coughing diminishes the intensity of the venous hum. It is al o dimin
ished by the horizontal posture. It may sometimes be felt as a thrill on pal
pation. The heart's impulse is always feeble; the heart sounds are muf
fled, and the radial pulse is compressible and small. Severe attacks of 
cardiac palpitation are common. 

Differential Diagnosis.-Acute ana:mia from either internal or external 
hemorrhage is not likely to be confounded with any other condition. The 
diagnosis o[ chronic a.uremia is readily made from the history a.ntl general 
a.ppearance of the patient, and by the presence of hremic anremic murmurs. 
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Prognosis.-The prognosis in :mremia is determined by the conditions un
der which it occurs. The earlier its cause is discovered, and the more readily 
removed, the better the prognosis. Its duration vurics from days to years; 
some individuals, especially women, are anmmic during their entire 1i\•es. 
Wh_en_it is associated with, or ~lependent upon, organic disease, the prog~ 
noo1s 1s unfarnr.1blc. Death, m acnle cases, results from annulling the 
!unction of the medulla, or cardiac paralysis; in chronic cases, inanition and 
c:d1ani;tion, or some complication, iuduco tho fatal issue. Death may 
occur in syncope, connJ.lsions and coma. 

Treatment.-The treatment of anmmia is always restorative, and mnst be 
1.~specially directed to improving the blood-making power. Acute aummia, 
lhe result oI profuse hemorrhage from 1votmds, accidents, during labor, 
etc., must be treated surgically rather than medicinally. r.rho preventive 
treittment of chronic a.uremia when it depends upon exhausting discharges, 
prolonged lactation, and anti-hygienic conditions, is the removal of its 
mntses. r.rhe diet should be most nutritious, embracing a brge proportion 
Jf nitrogenous elements. If the digestive organs are feeble, food must be 
taken in small quantities and at abort intervals. Alcohol is food to anremic 
!_Jatients. Burgundy, l\fadeira, and rich wines are to be prcCerred; but in 
11nremic females the malt liquors arc often more beneficial. Daily exercise 
in the open air and exposure to the direct rays of the sun arc essential, and 
should be taken regularly without producing excessive fatigue. '£he clothing 
should be carefully regulated; in winter warm Uannels should always be 
worn, ~rnd in the spring and fa.II great care should be exercised not to allow 
the surface to become chilled. 

Iron 1s the one drug that best combats anremia. There are many prep
aration~, but the chloride, Va11et's mass, Blaucl's pills, and, in children, 
reduced iron or the citrate are the forms that have given me the best re
sults; it should be given after meals. The combination of iron with quinia, 
strychnia and phosphorus or arsenic is efficacious in many cases when iron 
alone fails to improve. Emulsions of cod-liver oil arc valuable adjuvants 
when they can be borno by tho stomach. It should not bo given after it 
produces headache or dyspeptic sy mptoms.' Recently I have found malt 
extracts combined with iron, pepsin and pancreatic preparations efficacious 
when there is deficiency of stomach digestion. The operation for trans
fusion of blood or milk in extensive anremia has never proved successful iu 
my experience, although there is good authority for resorting to it. If the 
bowels have a tendency to constipation, aloes should be given with vegetable 
tonics. Travel and a change of olimatc, often aot beneficially when all 
other means have failed. 

CHLOROSIS. 

Chlorosis is e. special form of anremia, which occurs almost exclusively in 
young females about the age of puberty, without any assignable cause. 

1 Goodhart, Fothrrgill, end olh<'r~ maintain that anremia predi1<J>Ol'<'IJ to cardiac dilatation, and hence 
!)ropo8ethatdigUalU1>houldbec••mbi11cdwltblron. 
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Morbid Anatomy.-'L1he body is well nourished, tho orgnns are abnor
mally pale, the serous cavities contain fluid, aml there is more or less 
mdema of the lower extremities. 

'l'he blood in chlorosis is pale in color. While tho number of red bloo(l 
cells is not markedly diminished, there is a cbararteristic decrease in the 
amount of hremoglobin. Examined microscopically, tho corpusrlcs ham 
a washed-out appcn.ranrc. Snrnll, large, and irregularly shaped red blood 
ct:lls arc not infrcqucnlly found. It is stated that the alkalinity of the 
bloo<] is incrcnscd. 'l1here may or may not be a relative increase in tht· 
number of leucocytes. 

Vircl10w states that a constant and characteristic lesion or chlorosis is 
imperfect Uevclopmcnt of the vascular s,11stem. rrhe aorta ancl arteries aro 
generally smal ler in chlorosis than norm:tl, and thin walled; tho aorta, 
throughout its enliro extent, may only reach the normal size of the caro
tids. Futty degeneration of the tunica inti ma is ''cry common, n11d this 
coat may exhibit spots of superficial erosion. The inti ma ('xh ibits fa.tty 
change in little spots or streaks, not in large conucctccl musses. 'fhe mid
dle coa.t is seldom involved . 'rho heart cavities are usu:tl1y somewhat 
dilated, and hypertrophy of their walls is not infrequent. Spots of extrarn
sation and ecchymoses may be found on the mucous surfaces and in tho 
serous cavities. 'fhe ovaries and uterus are usually abnormally small. 

Etiology.-Chlorosis is regarded by some as a neurosis, the blood chaoges 
being secondary to the neurosis. The unaltered state of the cytogcnic or
gans-spleen, lymph glands, and osseous marrow-shows that it is not, 
strictly speaking, a disease of tl1e hrematopOetic system. 1 rrhere is always 
more or less rmremia, and there is nearly always some functional derange
ment of the sexual organs. All of these causes, howC\'er, arc not sufficient 
to account for its development in the majority of crises. In very many in
stances its cause cannot be reached. It is met with most frequently in 
young girls.~ '!'here is a form called arnenorrhooal, and another mc.nor
rhagic chlorosis. Self-pollution is claimed as an exciting cause of chlorosis. 

Symptoms.-With or without derangement of the menstrual function, 
chlorosis comes on insidiously in precisely the same manner as simple 
anremia, with which, in its early stage it is so readily confounded. As it 
develops, the mental condition changes, the indi,·idual becoming moro~ or 
despondent. The countenance assumes a peculiar waxy, yellow, or yellow
g_reen pa.liar. The_fa~e is puffy, the eyes are ~urroundud by deep, blackish 
circles, the sclerotic is pearly, and the mucous membranes are pale al· 
most to the Yerge of bloodlessness. The puffy look of the face is soon 
shared hy the rest of the body; but it is not redematous. 1 Sometimes the 
cheek will retain a slight degree of color; and on excitement, mental or 
physical, the face is suffused. 

~E~f ~:E~.~\:~~;~~~fil::i·0~~f f ~~t}:f:1f.fr:~I~:~:~tf ;f :J~'g7fa~g~; 
'Immc-rm1u111 ~tatu11 thnt a tendency''' u.~ l 1 <':>ith in ~hloro.i~ 
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In some cases tho onset is sudden, and the a born-named signs appear soon 
after some menstrnal <lcrangemcnt. In 311 eases h1ssitudc, muscular weak
ness, dyspncca, and fits of cardiac palpitation are common. Muscular pains 
follow violent physical exercise. The appetite is capricious; the patient 
will crave the mo.st indigestible substances, and will cat with avidity chalk, 
slate pencils, ashes, dirt, or strongly acid and spiced food. Sometimes 
there is anorexia,, sometimes bulim'ia. Cardialgia is a common symptom ; 
it is accompanied by a sense of weight over the slomach and by belching 
large quantities of inodorous gas. It is to be remembered that gastric ulcer 
is frequently met with in chlorotic females. Chlorotic girls are usually 
melancholy, abstracted and irritable. In some cases they have attacks 
of nervousness, so lhat the term chlorolic liysteria, is used to denote a 
hystcroid attack in young females. rrhe sexual desires arc diminished 
rather than increased. 'rhe rapid breathing, dyspncea, and palpitation are 
undoubtedly in most cases purely nervous. Dyspncea. is often iHery promi· 
nent symptom and is accompanied by a short, dry cough ; the respiratory 
murmur is feeble, and a full inspiration ca.uses a fit of coughing, which 
may lead to the suspicion of pbthisis. Thero is rarely lever; when feve1 
occurs there is something more than chlorosis. Often Jato in the disease, 
ceclcma. of the feet and an klcs occurs. 

The urine is pale and watery. 'rho specific gravity is below normal Urea 
and coloring rnatter arc deficient in quantity. Lcucorrhcea, and amenor~ 
rhcea or menorrhagia. arc common attendants of chlorosis. 'rhe heart is 
feeble und excila.blc. A systolic hremic murmur is present which is 1rnard 
in the carotids as in a.uremia, but the venous hum in the nec,t:, though not 
infrequent, is still not so common as in anremia. 

Differential Diagnosis.-Ohlorosis may he mistaken for progressive perni
cwzts ancemia, for simple anmmia, Brigltt's and ca1·diac disea.~e. 

In anmm.ia emaciation is marked; in chlorosis there is no loss of flesh. 
The peculiar greenish color and the mental state arc important points in its 
differental diagnosis. The age, sex, and presence of uterine complications 
a.re all important in distinguishing chlorosis from a.uremia. 

An examination of the urine in the one case and a. physical exploration 
of the cltest in tho other, will soon decide as lo the existence of kidney or 
cardiac disease. 

Prognosis.-Thc course of chlorosis is influenced by the hygienic and social 
snrronndings of the patient, and by tbe treatment employed. It is not a 
self.limiting disease, aud shows no tendency to spontaneous cure. Its dura
tion is very uncertain. As a rule the prognosis is unfavorable, on account 
or the liability to serious complications, as phthisis, rnlvular endoca.rclit.is, 
ulcer of the stomach and thrombotic formations. Rheumatism, septicremia, 
typhoid fever, and pneumonia arc nearly always of a malignant type and 
fatnl in one who is chlorotic. Hysteria, chorea, paralysis, and epilepsy 
sometimes complicate, and som~t_imcs are sequelre of chlorosis. 1 I~ is to be 
remembered, in giying a prognosis, that rc·lapses arc common after mtervals 
of seeming health. 
- 'Friedreicnnodolhcn~tat~l.lt~eat·fi"unini~tnknlJlycoone<:tedwlth~ 
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Treatment.-When a c:msc can be reached, such as selk1buse, masturba
tion, or disease of the functions of the uterus or itsappen<lagcs, the removal 
of such cause will be the first step in thl) treatment. Uhlorotic patients 
should have an out-of-door life witli cheerful compauio1.1s and smrounclings; 
they ohoulcl eat regularly of a diet of which meat and \"egctablcs form the 
chief part. Late hours and bad air and gaslight shoulcl not be allowccl. 
Mental isasimporbnt as physical hygiene. The patientsi)ould not be idle; 
something pleasant must always occupy the mind. I have found that iron 
does not net as well here as in anremia ; indeed, in many instances it is not 
well borne. 1 When there is a tendency to fulness about the head it does 
harm; some authorities state that only small quantities of iron are absorbed 
by this class of patients, others say that large doses are of much more service 
than small. 

Arsenic I regard as the most valuable medicinal agent, either alone or 
combined with iron. Constipation is to be overcome by the careful but 
persistent use of sma11 doses of aloes and uux vomica. Quinine, calumba 
and quassia may be given alone, or in combination with ferric preparations. 
Zinc and the mineral acids will often prove valuable adjuvants to the 
iron plan of treatment. In cases oi long standing the rest treatment com
bined with massage a.re followed by good results when all other meaus 
have failed. 

PROGRESSIVE PERNICIOUS AN.l.EUIA. 

This form of anremia has received many names;~ but progressive perni
cious arn:emia• is the term now most generally accepted.' It may be de· 
fined as that form of a.uremia which occurs without discoverable cause, re
sists all treatment, and steadily progresses, with grea.ter or Jess rapidity, to 
a fatal termirrntion. The degree of oligocythi.emia is greater than in 
simp1e anremia. 

Morbid Anatomy.-'rhc blood is pale and with a specific gravity in some 
cases as low as lO:JO. The number of red blood cells is greatly dimin
ished, falling at times to 300,000 or even 14:3,000 (Qniuc:ke) per cubic 
millimetre. 1rheir size and form are alterecl. Macrncytes and poikiloe}tes 
are present in abundance. The total quantity of hremoglobin is dimin
ished , though tho individual corpt1scles coutain an in creased amount. 
llayem has pointed out that the number of red blood cells is in inverse 
ratio to the amount of hmmoglobin they contaio. 

Nnc1eatecl reel blood cells are constantly found. As a ru1e the number 
of leucocytes is diminished. Secondary to the anremia the heart undergo~s 
circumscribed or clifrnse fatty degeneratiou. When this is partial the 
pnpilhiry muscles and inner part of the heart seem to suffer most. In 

1 lrnmernrnnn and Niemeyer both regnrd ~11 ell'e !l.t< ~ub~ervicnt lo iron. Tl1e former Fays a couplt> of 
boxes of iron pills do more good thananytlLmg el~e. Tiley both regard iron as of more benefit than In 
anyother(atlied)ma!ady. 

'Addison called it irliopallric nnmmia; Lebert, r~i.ential anromia and pru.rperal chlorot:is; and Ponflci: 
the ana1mia of fatty Ilea rt. A u:Ematosis and pseudo-leneocythemia, have also been proposed for It. 

~Andra!, Wilks and Wllgner describe iL under other nnmee. 
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tio~ ~;1~~kde[~~~~nd an sbnormnl quantify of iron in the liver, and regarded that as a proof of grest deetruc

' llrhddi found that the Cll'linc ganglia !!bowed ratty and plgmentary degeneration of the 11en·ecel111. 
LeSperlmentale. M11y,l8'i8. 

Pt~l~~~:;~::p~h~~:~~~ ~~~:~;extreme anremla or pregnant women." Lebert also calla It "pner 

1 I mmennannHyBthebleedlng@areductotheh1te11eeollgocyth~la. 
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be omitted in any suspected case. Persistent dfarrbooa is often present qnit<» 
early, and the urine is darker than normal. 

'11 bere arc early signs of a.tonic dyspepsia; and anorexia, nausea, and 
vomiting evidence the great irritability of the gastro-intestinal tract. To
ward the end there are periods of pyrexia, during which the temperature 
is rcmittent and may reach 104° F. The rise in temperature is attended 
by other febrile phenomena, such as thirst, furred tongue, etc., etc. Still 
Jater thore is a time of absolute apyrcxia, and toward the very last moments 
of life the temperature runs far below normal. Cardiac, venous, and arterial 
murmurs are present and are far more intense than in simpleanremia. The 
cardiac systolic murmur is associated with the fremissement cataire. The 
heart is always feeble, and in severe cases intermittent; sometimes it is 
slightly dilated from fatty degeneration. 

Differential Diagnosis.-Progressive pernicious amemia may be mistaken 
for simple anannia, leucocytluemia, pseudo-leukmmia, and chlorosis. 

Ordinary anremia presents a discoverable cause, is attended by markecl 
emaciation, has no febri1e symptoms and no evidence of retinal hemorrhages 
or purpuric spots. In progressive pernicious anremia the case is just t!te 
reverse. Finally, simple anremia is amenable to treatment, while pernicious 
anremia is not. 

In leucocylhmmia the spleen and lymphatics are enlarged, often enor
mously ; and the bones, especially the sternum, may be tender and some
what swollen, and the bloocl will contain an actual as well as relative-1-20 
excess of white globules. None of these conditions are present m progres-
8ive pernicious a.uremia. 

In pseudo-leukamiia the spleen and lJmphatics undergo the same en
largements as in leucocythremia, but there are no blood lesions, while in 
pernicious anrernia there is no enlargement of lymph-structures, and the 
diminution of red discs is greater than in any other disease. 

Clilorosis is a disease of young femftles; it is uncommon except at the 
time of puberty. Pernicious anremia is common among women in the pu· 
crperal state, and occurs between twenty-five and forty as a rule. Chlorosie 
is unattended by dropsy, while dropsical symptoms arc common in perni· 
cious an;:emia. Hemorrhages, spots of extravasation, and febrile phenomena 
form uo part of the nritural history of chlorosis; while they are constant 
symptoms in pernicious anremia. Chlorosis is curable and does not pro
gress beyond a certain point; pernicious anremia is incurable and progres
sive. In cblorosis the face bas a yellow-green hue; in progressive pernicious 
anrernia it is of a dusky yellow. 

Prognosis.-Death occurs in 90 per cent. of all cases. Of course those 
who make death a necessary factor in their acceptation of tbe definition, 
justly hold that it is a fatal malady. The duration varies from six weeks 
to six months. Whether it may supervene on a benign anremia or a chloro· 
sis is uncertain. In very rapid cases hemorrhage and diarrhcea will be ex
t'essive. Death may occur from inanition, exhausting hemorrhages or ape>
p1exy.' 



Treatment.-Thc treatment is purely symptomatic and supporting. Iron, 
quinine, strychnia and arsenic, in combination with a highly nutritious, 
mostly fluid diet, will be found the most available means in such a line of 
treatment. Change of air and, when the strength allows, sea-bathing are 
highly recommended . 'rransfusion of blood has been tried, and has failed. 1 

One case was reported as cured by transfusion of two ounces of human 
blood by the Dieula.foy aspirator. 2 

• Thongh the outlook is discouraging 
from the onset, yet vigorous support.mg treatment should be the rule from 
first to la.st. 

LEUCOCYTE!.iEMIA. 
(J.A.11km11ilt.} 

Leucocythremia is an nbnornrnl blood condition marked hy increase in 
the number or colorless corpu~cle.s, and associatecl with new formalio11 of 
i:ytogenic tissue in dittrrent parts of ll10 bod;•. 3 lt is mwally dislingui8lied 
as splenic, l;mpliatic, (JI' 111yclogenic, acconliug as whctlier the ~pkcn, 
J;mpbatic glands, or bone marrow is chiefly aflccte<l. When two of the 
adenoid structures a!'e simult:rncously inrnhed, it is spoken of as medullo
splcnic or Jympbatico-splcuic Jc11cocytha:m1ia . 

• \. temporary increase in tho colorless corpuscles (lenrocytosi~) is not in
frequent during and immcdintf'ly after full Jigcstiou, in pregnancy and 
fevers. 1t is not Jcucocythremia. 

::Morbid Anatomy.-Th(} Llood in leucocythremia is of a light red color, 
its specific grn\"ity and alkalinity are diminished :md the fibrin fac
tors are increased in amotmt. 
Though the number of white 
blood ce1ls is eaormonsly in 
creased, the total number of cel
lular elements may fall as low 
as two or three millions. 'ri10 
reel blood cells differ in size and 
present a variety of shapes, club, 
kitlney, anvil , etc. (poikilocy
tosis), and in certain cases of 
lencocythremia uacleated red 
blood ce11s appear in the circu
lation. rrhe amonnt of hemo
globin is diminished . The pro
portion of the white to the red 
blood cells varies from 1 : 50 to 
I :2. 

Colorless, shining, octahedral Blood rrom a c!.::·0:~ucocrtbiemU:. 
rr.\.:ilals, identical with the .A. A. n'liift> /JltJl>fl corp1mU1. 
('harot-UJden crystals found B, JJ. n,d Bl00<l. (iJ11111 •cl,~·· ,. soo. . 
in sputum from asthmatic patients, are founl1 occas1onally lll the blood 111 

lci~:~;:1;~~~\:~es that the form of the disease may be determined by the 
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prevailing character of the lcucocytes .. " When large nnd small lc1~co~ytes
the latter predominating-are found Ill the blood, the lcuka:n11a JS of a 
lymphatico-splenic character. "·rhcn, on t~10 other ham]~ the l~rg1.:r cc_llo 
alone are found, we are juslifietl 111 concludrng that the disease is toplc111c, 
with but little im·olvement o[ the lymphatic glands or marrow. H lllllllj' 

corpuscles of a transitional form are found, nucleate'~ reel cells, null c~pc
cially large white multinuclear corpuscles, there rcrna.ms no.doubt that the 
bone-marrow is the seat of serious changes, an<l tho d1seasti is of the myc
logenic tne." 

The spleen usually enlarges uniformly in all cases, and it may reach 

eighteen pounds in weight. It is nsnally firmer than normal; rarely 
softer. On its cut surface the trabcculre stand out ns whitish strim, and the 
Malpigbi~m bodies as whitish dots. These last arc lymphadcnomata.of the 
Malpighian bodies, which resemble hypertrophicf:I, the tumors having- an 
encephaloid look, and yielding a. cancer-like juice. 2 'l1he orgcrn is somr
tirncs "mottled" with infarctions, lho vessels being plugged by white 
blood-cells. In these cheese-like islands the vcsf:lcls are changed into 
gr:inulo-fatty tracts. Largo multinuclear cells nnd many lymphoid ele
ments arc found in the venous sinuses. The ctq1sule is somewhat tllirker 
than normal, and inflammatory adhesions may bind it to surrounding 
parts. In the hilus of the organ lympbomata the size of an egg are 
sometimes found. 

Virchow thus sums up the splenic changes : ''Hyperplasia. of this lym-

1 Pliy~iol.Ql}V, M. Foster. "l\letnbolic Phenomi:na," etc. 
~Corn ii nnd Rnnvier say that the diar;nosi.~ or lymphndrnomntn (11 hlch may aliect other gland~ thlD 

the ~plrnlc lllalpigllinnbodies)istobemndetrf>mcancer, bytbcfactthatthecapiilariesinleuki.Lmfoan 
full of white dllc8 u-llkh carmine 8/aina. 



pbatic organ induces chemical and morphological changes in the blood." 
In the lymphatic variety the splcnic enlargement is slight, and the princi
pal change is hyperp1asia. of the lymphatics. The inguinal, axillary, an<l 
ccnical glands are enlarged and soft, and present n. rcd, pulpy appearance. 
The meshes of their connective-tissue are crowded wjlh lymphoid clements. 

In myelogenic leukamiia the marrow in the long bones and the spongy 
tis:->nc of tho sternum, ribs, and YCrtcbrre is changed to a creamy-white 
puruloid ma~s. 1u some cases this hyperplasia produces, or is attended by, 
a red, fleshy appe:trauce, like fcetal marrow. The larger vessels in these cases 
ham their walls infiltrated with lymph-cells, and lhc small vessels that re
main in the changed marrow arc chiefly filled with red cells. 1 

Between the liver cells-arc found circumscribed or diffused patches o[ 
white blood cells that ha.ve escaped from ihe overfull capillaries-these arc 
c:lllcd '· apopl<:'xjcs of the white blood corpuscle:::; n -and in connection with 
coancctivc-tissuc hyperplasia. form the whitish masses found in tbc organ. 
The lircr is enlarged from hyperremia and from inter·lobular and iutcr
ccllular infiltration. 

In the kidneys the infiltration of lymphoid elements appears in lines 
pnra1lcl to the tubules. Ilcre also lymphadenomata start from the con
nectiyc.tif:.suc. Similar new growths am common in the stomach and 
inte.:1tincs, often measuring from 1 to 1&· inches in diameter, and present
ing many of the characteristics of cancer. 

'rhc lungs, brain, skin, testicle, and retina are sometimes the seat of the 
lcukremic derelopmeuts. The heart may suffer fatty degeneration, and 
there may be effusions into the pericardium. Indeed, effusions are fre
quent in all the serous cavities. Cerebral embolism occurs in about five 
per cent. of al1 cases. llemorrhage from mucous surfaces or into serous 
sacs is a YCry common pathological accompaniment of leucocythremia. 

Etiology.-Leucocythremia occms at all ages and conditions, but it is 
most frequent in middle adult life. It is twice as frequent in men as in 
women . In women there is a notable connection between the genera.tire 
functions and leucocyth::emia. Cold, wet, and all anti-hygienic conditions 
predi:-:poi:C to it. When the Peyerian patches are lymphadenomatous, it is 
po:-:.~ible that prerious intestinal catarrh was the etiological factor. In the 
majority of instances the etiology cannot be determined. 

Symptoms.-Thc early symptoms of leucocythremia are almost identical 
with those o( simple anamiia, accompanied by swelling of the abdomen with 
a sense of fulness in the left hypochondriurn and wandering pains in iho 
i:plmic region. The splenic enlargement may or may not be attended by 
fe\TC'r. 

In the lymphatic variety, enlargement of the glands in the groin, neck, 
and a:xi1lary regions may be the first symptoms which will attract atten
tion, and may exist for months before the blood changes can be detected. 

In the myelogenic variety, the bones, especially the nbs and sternum, be-

rar:!e~:::~:t~:;a:~p~l~y~o::~~u~1 ~h~l:'::iM a~~;;~;;;;;,~~~st:.!i:~.;';:~,h{fu~~~~~i:.f \~h~:.a= 
,6--JO). 
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come tender upon pressure, and as the disease advances the patient hccom(IS 
pale and assumes a. waxy appearance. There will be more or 1c1's pyrexia 
witli C\'Cning exacerbations, the Cover being usually in proportion to thu 
r11pidity of the leukremic development. The pulse is arcelcralcd, !ccblc, 
and marked by a peculiar throb.. The appetite is caprici~us, and the tongue 
and pharynx may be the scat of ulcerations. Early m tho disease lhc 
bowels arc constipated; but its late stages are attended by exhausting 
diarrhrea. Dyspnroa, arising from the blood condition and from the 
splenic enlarg~ment, is associated with a chronic bronchitis. As a rc~mlt 
o! lhe blood changes, a hemorrhagic tendency is developed, which may 
cause hemorrhages :Crom any mucous surface, or a.popl~xy. 1-l.ctinal hem
orrhages and whitish palche~ due lo apoplexy o( the \~h1tc blood corpuscles 
can be detected by the ophthalmoscopc. Ecchymot1c spots often appear 
over the body, and the iatal tcrmina.tion is hastened by lhis hemorrhagic 
tendency. 

II a hemorrhagic diathesis is not developed the disease runs a. tedious 
course. In such cases the enlargement or the spleen and lymphatics is Ycry 
great and leads to symptoms of pressure. General anarsarca is o[ frequent 
occurrence toward the encl of the disease, and under ibcse circumstances the 
dyspnma becomes extreme. The urinary symptoms arc not important, 
though ihc abnormal constituents present the greatest variety. The 
amount passed diminishes with t.hc progress of the disease. 1 As leukremic 
patients emaciate the dyspnc.ea increases, :md the fe\"er, which was at fir:;t 
intermittent, becomes continuous. If no complication occur death results 
from exhaustion, preceded by delirium, stupor, and coma. 

Differential Diagnosis.-Lcucocytl1remia may be mistaken for progre.~.~fre 
pernicious anannia, for clllorosis, and iu its early stages for inflammatory 
and cancero1ts enlargements, and for pseudo-leukremia, or Hodgkin'& 
disease. 

In a.ll cases the differential diagnosis rests upon the result of a mforo· 
scopic examination of tho blood. When the ratio between the white and 
red globules reaches one to twenty the case must be regarded as one of 
lcucocythremia 

Prognosis. -No case of recovery from leucocythremia has yet been re
corded. It varies, however, in its duration. If it comes on abruptly with 
active symptoms it may prOYC fatal in three or four months; but when in· 
sidious in its approach three or four years may elapse before the fatal 
result is reached. The average duration of the cases under mv observa
tion has been about fourteen months. Sometimes the discas~ rlocs not 
}Jrogrcss steadily, but aclva.nces by stages, progressing rapidly for a. few 
montbs, and then remaining ~tationary for as long a period. 

Tbe more rapidly the patient emaciates, the more frequent and profn;;c 
the hemorrhages, and the higher the temperature, the more unfa10rable the 
prognosis. Dropsy is always an uufarnrable symptom. The most frequent 
complications are effusions into the serous cavities and hyvostasis in the 

1 A number of cases &.re rccorclcd where priapism, vcnercnl C'.'tCC8~, and seminal emii:@ions have marked 
theooscta11dco11r11coftbcdh!c!lsc,butthevo.lucofsucbl!ym1>tom.11lsycttobcdetermined. 
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Jungs. Pneumonia, pleurisy, and intestinal catarrh stand next; then follow 
a long li:-;t of visceral diseases 1d1ich appear as coincidcncPs, rather than 
complication:-:. Death may occur from profuse hemorrhage, from cerebral 
apoplexy, from indrnon:u·y :md serous inflammation, or from exhaustion. 

Treatment. -Nonc of the many measures propo~cd aud tried have as yet 
produced a cure or proYed successful in arresting its progress. Quinine in 
large doses is, however, advocated by all; it is tonic, and also has a direct 
11~1luence upon ~he splc~u .. Arse~ic an~ i_ron should also be steadily grrnn, 
e1t~cr al_onc or m combrnabon with qumme. Farn.clization of the spleen, 
cxtirpat10u of the spleen and transfusion of blood have been tried, the 
latter witlt, the two former witlwut, success. Nitric and nitro-muriatic 
acid, internally and in the form of baths (locally) a.re recommended. 
Iodine preparations do not seem to have any efficacy, and the water-cure 
plan bas been abandoned. The malady is delayed by cheerful surround· 
ings and simple and nutritious diet. Cod.liver oi l and phosphorus are 
valuable a.djurnnts to the dietetic plan. But the chief indications for 
treatment are found in the accidental complications. 

HODGKIN'S DISEASE. 

(Pseudo·Leukremia.) 

Pseudo·leukremia is a dise~se resembling leucocythremia in all its ana· 
tomical characteristics except the blood changes·. It consists in enlarge. 
ment o( the lymphatic structures and development of lympltomata .. ; 1t so 
inrnribly terminates fataUy that the term malignant lymphoma has been 
suggested for il.' 

Morbid Anatomy.-Histologically the le:;ions of this disease in no wise 
differ from lymphomata. They a.re divided into ha.rd and soft tumors. 
The soft lymphomata arc o! encephaloid consistency. Their color is a 
reddish gray, studded with spots of cxtravasation. The glands undergo 
simple hyperplasia, and as they enlarge become confiuent, forming a 
large, soft, fluctuating, lobnlated tumor. 'l'he capsule is in some cases 
attacked (" periadenitis "), and then the process is not confined to the 
lymphatics, but extends to, nnd infi1trntes the adjoining tissues. The fhiid 
expressed from a cut surface resembles cancer· juice. !lard tumors lrn,,·e 
a fibrous feel, and on section exhibit a shining, waxy appearance. The 
capsule nod mcdullnry structure are indistinguishable and no fluid can be 
expressed. Many regard the extensive hyperplasia of the soft as the 
initial stage of the lianl; while others consi<ler the greater proportion of 
C('l!ular element8 as the cause or the difference. These lnmors are rarely 
larger than a hen's egg. Unlike scrofulous gl~ndular en]argemenL they 
undergo no casention, suppumtion. or retrogrcss1Ye change~. . 

As n. sequela of this disea!-le the number of reel globules 111 ~he blood lS 

diminished. The disease first atti.leks one group of lymphatics and la.ler 

~':E~!~~~;~~::i:~~:a!!~:·~i~:;~ ::::~~~~~:11~:s~~~:~~~e~~~~:;,1~;~c~:~:1i;~ir:~~~1:~icg1~'~~~~:: 



CHRONIC GENERAL DISEASES. 

inrndes those of the whole body. The glan11~ at the nnglc o[ the jn.w, in 
the axilla and groin nrc usually first affected . 

1.'he spleen is cnlarge<l, but rarely to such a degree as in leucocj·th;\•mia. 
On section, it is seen studded with grayish nodulC'~, the )falpighian boclit•s 
haxing undergone hyperplasia. 'l'he lymphatic cnla.rgerncnts ma.y be fol
lowed by similar dcYclopmcnts in the liYer, kidney, i-tomach, lungs, ornric>~, 
testicles, braiu, n:tiua, urn.:;cles, subcutaneous tissue, and in th<' serous 
membranes. These arc called metastatic or secondary deposits ; and de
velop especially in and along vascular walls. 

Etiology.-Uodgkin's <lisense is chiefly a disease of early adult life. 
i\len aro <\ticcte<l o[teuer than women. '!'he tcn<leucy at the pl'Csent ti11w 
is to regard H odgkin's disease as an i11fcctiot1::5 IJl'Occss. 'l'ho connection 
lJeLween it irnd syphilis is doubtful. There seems, llUwevcr, to be a con
uection Uetwecn ll odgk in's Uiseusc aml leucoc;•Lha~mia. 'l'rue lencocytlrn.>
mia has Uecn observed to <lovelop in se\eral cases or llodgkin 1s disease. 

Symptoms.-Wbcn pseudo-leukremia runs its regular course, and begins 
by swelling or the glands in the neck, armpit, or groin, it can be recognized 
without difficulty, and the time o.f its commencement can be fixed with 
considerable certainty. But when the enlargement commences in the ton
sils, the retropcritoneal, mediastinal, or other deep-seated and impnlpal>le 
glands, its diagnosis is difficult. In all forms, h owever, emaciation and 
anremia are marked ancl progressive. In the majority of cases the splc;,.•n 
will be more or less enlarged ; and d•.tU pains, with a sense of Iulness and 
distention, will be !cit in the left hypcchondrium. Attacks of cardiac p:tl· 
pitation are common. The pulse is small and rapid. In the majority of 
caS-Os there is a steady pyrexia (100° to 101° F.) towards the end, attended 
hy slight evening exacerbations. With the increasing a!lromia there will 
be dropsy, and when the disease is well advanced the muscular weakness is 
marked. When nausea, vomiting, and diarrhcea arc prominent symptoms, 
lymphadenoma.ta. of tho stomach or intestines may be suspeclcd. When 
dyspncea, cough, impeded venous return, and all the signs of a bronchitis 
exist, the bronchial or mediastinal glands are probably so enlarged as to 
diminish the calibre or the bronchial tubes or venous trunks near them. 
The symptoms o[ 1ar.vngeal paralysis may be induced by a lymphadcnoma 
pressing upon the recurrent laryngeal Pressure on sensory nerves will 
cause more or less pain in the regions supplied . 
~he impoverished blood condition is evinced by hemorrhages from the 

various mucous surfaces ancl by the appearance of pctechirc over the ~ur

facc of the body; or in chi ldren bv the occurrence of conn1h:ions or coma. 
Jaundice has occurred in a few c;ses from pressure on the common bile· 
duct. A large inguinal tumor may exert such pressure on the femoral vein 
as to cause ccdema of the legs. 1 

Differential Diagnosis.-Pseudo-leukremia may be confounclccl with le11ro
cytltmmfo; the points of dif-teri>ntinl diagnosis kn·o been considered in Jeu
cocyth:Emia. It is to Uc remembered th:tt psendo-leukf('mia has all the 
sym~ of leucocythrernia except blood changes mC'ntioned ; and _in 
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addition the cervical, axillary and inguinal glands are early and notably 
enlarged. 

Prcgnosis.-No case of recovery is reported where the diagnosis bas been 
certain. One yea~ is its arerage duration; two mouths aud three years a.re 
its ~xtrerncs. As m leukrem.ia, so in pseLldo-leukremia tbe course mu.y be 
nqnd and attended by pyrex1a. and well marked constitutional symptoms; 
or it may be ::;low and essentially chronic. Pscu<lo-lCLlkremia. is frequently 
complicated by pleurisy, pneumonia, so-called diphthcritic sore throat, ne
phritis, Iai:daccous degeneration or the lymphtttic glands, and pulmonary 
tuberculosis. Dea.th may occur from asth.enia, exhaustion, anremia, or from 
complications. 

Treatment.-'l'he general treatment o! this disease bas been mainly surgi
cal, tbe theory being that if the glands are excised the disease will be 
checked. It is true that the remornl of tho enlarged glands relieves the 
pre1',.;ure symptoms1 which arc often exceedingly painful, but it is of no 
pL'rmancnt scnice. Electrolysis, galrnuo-puncture, the injection of caus
tics, iodine, arsenic, and phenic acid have been tried without avail. If 
excision is practised, it should be when there is little or 110 auremia. and no 
fe1:er. All forms of topical remedies Jrn,\?e been tried, but lo no purpose. 
luternally, arsenic seems to have some controlling effect. 1 Iron and cod
Ji q~r oil should be gircn in all cases, and sea-ha.th ing sometimes al'l'csts for 
a time the progress of the disease. 

ADDISON'S DISEASE. 

Addison's disease, or melasmn. snprarenalis, is a cachexia accompanied 
or caused by degenemtirn changes in the suprnrenal capsules, that re
semLle tubercular infiltration . ~!any believe that any of the three corn.li
tions, nz. : tnberculosi:;, chronic interstitial inllammation, or fibro-caseous 
metamorphosis, or the three combined, may be present ln this disease. But 
it~ real pathogenesis is still in obscurity, for the reason that the physiology 
or the suprarenal capsules is still unsettled. Ilistologically these capsules 
clo~ely resemble a lymphatic structure. 2 

Morbid Anatomy.-In the early stages of this disease the capsules are 
enlarged. In the centre of the medullary portion of the glands are !ouad 
small, gray, tubercle-like granule:::. As the development of these ma,,ses 
progresses towards the cortex, tho~" at the centre become fused and suffer 
cascous metamorphosis. This change may be so uniform Lhat Lhc 'Whole 
capsule becomes a uniform easeous mass. At olhcr times the process, be
ginning- in !l-evcral foci at the same time, causes the glaud to a!<:oume a more 
or lel'S Jobulatecl appearance. 'l'hc line of demarcation between the corti
c:~I and me<lullary portions of the ghnd is lost, a.ncl either th~ whole cut 
E!Cction may be of a. yellow color, or yellow mussl'8 may be cntwmed by gray 
tubcrculoici fibrous ·ti:-:suc. 'l'hc gra~· or yellow color predominates, ac-
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cording as the condition has existed for "sltort or a long time. As the proo
ess extends to the cortex the centre begins to soften. In some cases lhe 
gland is a shell of hard, cheesy material, with ditlluent creamy contents. 

Instead of this liquefaction it is not uncommon to find the centre of the 
capsule in a state of calcification. In either case no sign of normal gland 
structure remains. 1 In the stage where gray matter predominates the 
capsules are enlarged; where yellow ma.terial is in excess, especially if as
sociated with chalky, degenerative changes, Lbc gland is hard and. induraled. 

In some case~ the suprarenal glauds may become a mass o[ cicatrichl 
fosue, the central portion o[ which is in a state of cascous degeneration. 

l'he capsules arc usually bound to all the surrounding organs or parts b.r 

firm connective-tissue. 
'l'he skin is discolored. In the lower layers of the rete Malpighii there 

arc granules of pigment matter which vary in color from a very light to B 

dark brown. The coloration is deepest in those parts in which the pigmeut 

is normally most abundant. In some instances granular pigment is found 
in the papillm and iA the cuticular connective-tissue cells. It may be dis
tributed along the line of the neL·ves and blood-vessels. 

'l'he spleen may be enlarged and softened. 'rhc adjacent mcscnteric and 
retroperitoneal glands are often tuberculous or in a state of cheesy meta
morphosis. Payer's patches anrl the solitary glands of the intestine are 
enlarged, and the testicles and the prostate a.re in some cases tuberculous. 
The same changes occur in the liver as in the spleen. Scattered tubercu

lous nodules are ofLen found in the brain and a.piccs of the lungs. The 
heart may unde1·go fatty change and the kidneys are oceasionally the scat 

of p:ueucb_vmatous degeneration. Connective-tissue hyperplasia is marked 
about the nerve-sheaths in the sympathetic nerves near the capsules. There 
is 11yperremia of the nerve trunks and ganglia of the large adjoining plex
uses. 2 The blood is rmoomic, fibrin is diminished, the red discs are altered 
in size and form, and do not run together in rouleaux as normal discs do. 
11he white blood globules are increased. 

Etiology.-Thcre is an undoubted connection between tuberculosis and 
morbus Addisonii. Jn O\'er 80 per cent. of reported cases, tuberculosis ex
isted in the capsules or in other organs.' The latest and by far the most 
reasonable theory is that the higlily nervous capsule contains gland-cell.11 
which have a close connection with the vascular a.nd luematopOetic system.' 
Buhl thinks that not only is it a blood disease, but tbnt it is infectious. 
It has been regarded as analogous to leukremia and pernicious anremia. 

1 0. Merkel statesthst there is cell prolifern.11011 nttended bythe rormationot adcl\cnte reticulaled 
Ftrnctnre contnining many ru"ifonn lym1>hoid and giant cell!!'. In OPi'O"ition to mo~t authoritie~. C'oruil 
11nd Hanvicraftirmtbnttheprocc~sjlrstinvade8therorta.andthcmedullaryportionsu1Terdeecondar1ly. 

~11~~~c~icro~copical e:x:nmiuaUon the yellow and gray 1nattl!r t>reseut the same pathological aspects u 

<t CoruU and Ranvier 1:<ay thnt "the lesions or the uet\'C centres or trte 1>:uprarcniu capsuie~ and or the 

i:reat !!'ytopathctic in 1iart account ror the pl1enome11on or pizmentation." 
1 L<'tnlle points to its as~ociation with tuhcrculou;1 disel.!'C of the spinal column. "'Ilks and ~Inion 

:~~~~ 1~~~~::zb:~~~c~~;;:P:i:~c~~~~ ~! !'~!~:::~:m:~i:1:~
1 ~=~~ ·~~~~e~t!; ~~~~~;~::~~~ 

tribut!'ll. Ln F'ritnce MM1cale, No. 40, 1880. Al~o st-e Zilr PathoJo.,:il! des morbus Addll!Onli. [Nut. Arch. 

fr:r ;~~;~· :~,V~~~r~~~1. 
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It attacks males oftener than females, and is essentially a disease of adult 
li[e. It has been found associated with cancer, apoplexy, fatty and waxy 
degeneration of the suprarcnttl capsules, and in some cases the suprarenal 
capsules have been found perfectly normal 

Symptoms.-This disease may come on so insidiously that the patient 
will be unable to determine the elate of its commencement. A feeling of 
extreme Ia.nguor is its most constaut symptom. Its progress may be unin
terrupted, either slow or I'•tpid ; or it may progress by stages; in the lat
ter case there will b~ periods when the disease remains stationary for 
months. The countenance becomes pale, the muscles flabby, the pulse fee
ble; there is extreme muscular weakness, asthcnia, indigestion, anorexia, 
dyspncea, and fits of palpitation. Melancholia is not uncommon ; the pa
tient is not easily aroused from a dl'Owsy, dreamy languor into which he 
habitunlly falls. Dizziness and long fits of syncope are not infrequent. 
Gastric irritability, nausea, and vomiting arc common. rrhcre is a sense 
of distention over the cpigastrium, acicl emctatious, and fits of carclialgia. 
The tongue remains normal in appearance lhroughout. Sometimes there 
is obstinate diarrhrea. 1 In most cases there is intense pain in the joiuts, 
and along the spine and sacrum. As the disease advances the heart action 
becomes more and more feeble, the pulse more rapid and weak, and arte
rial anremic murmurs a.re heard. 

Meanwhile the skin changes its appearance. At first its lrne is like 
that of melanremia, then it is distinctly icteroid, then it presents the 
color of a mulatto; finally, it becomes a lustreless bronze. Not only 
the whole cutaneous surface, but the mucous membranes of the lips, 
tongue, gums and mouth are strongly pigmented. The parts most exposed 
ehiingc in color first, then the parts subjected to pressure and the fiexures of 
the joints. Snperficial cicatrices are strongly pigmented, while deep ones 
remain unaltered. The roots of the nails and the sclerotic remain un
changed, and the soles of the feet and palms of the hands are not discolored 
until late, and then not markedly. As these patients approach death, 
sight and memory fail, convulsions and cboreic symptoms and delirium are 
followed by comatose periods. But even when they reach a state of com
plete asthenfa there is but slight emaciation; the body often presents the 
appearance of obesity. 

The tcmpemtnre is slightly sub-normal throughout its comae. The 
ttrine is normal in amount; uric acid, coloring matter, and inclican are 
in excess, and urea is decreased. 

Differential Diagnosi.s.-ft may be mistaken for ptyriasi,'{ nigra, but 
the itching of the surface and the desquamalion of the cuticle in the latter 
disease readily distinguish it from Addison's disease. Anoomic jaundice, 
and the disco1oration of the skin from nitrate or silver or from exposure t 
the sun \Vill readily be distinguished from the bronzed skin. 

Prognosis.-It is an incurable disease, a.ncl uo case of recovery has been re, 
ported. Its duration varies from sixteen to eighteen months to four or fi,·e 

1fn1871 Prof. J<'li11t,.tntedthnt degcnernth·eehzrnges in the gastric aud lntestiua.lt11bule1wereprob 
1blythecaU.deoftllel11tewsea1uemia. N. Y. .it~d. Journal. M11.reh, 1871. 
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years. Death may occur from asthenia, cliarrhcea, convulsions or coma, 
or from complications. 

Treatment.-All remedial measures have thus far proved unavailing.• 
Faradization and galvanism of the sympathetic have been proposed. Qui
nine combi ned with iron, and iodide of potassium have been strongly rec
ommem1ed. In n.11 cases perfect rest, quiet and good hygienic su 1Touutl
ings are important. It must be remembered that sudden and unexpected 
death nt ::my pC'riod of the disease may occur when treatment is apparently 
arresting its progress. I have never obtained any posiLivc beneficial results 
from any plan of treatment. 

AMMON.iEMIA. 

Ammonremia is a condition in which an excess of carbonate of ammonia 
is found in the blood, the resu]t of the decomposition of urine retained in 
tbe urinary tract. 

Morbid Anatomy.-The intestines am the seat of chronic catarrh and 
contain a greenish yellow alkaline fluid. Sometimes ulcers are found in 
the intestines similar to dysenteric ulcers. When ammonremia occurs 1willt 
an(Emia, it is possible for the urea excreted by the intestines to change into 
carbonate of ammonia.~ Aferment has been obtained from cystitic urine 
that is sa.id to be capable of changing urea into carbonate of ammonia.s 

Etiology.-The one essential condition necessary for tho development of 
ammonremia is tlte retention of itrine in the body snfJfoieutly long for tlrn 
urea to undergo decomposition. The conditions under which it most fre
quently occurs are, stricture of the urethra, enlargement of the prostate 
gland, atony ancl paralysis of the bladder, pyelitis, pyonephrosis, hydro
nephrosis, sacculated kidney and chronic cystitis. 

Symptoms.-There a.re, clinically, two forms of ammonremia; in one the 
conditions which give rise to it come on suddenly; in the other the causa
tive condition comes on slowly but continuously. 

In the first, or, as it is called, acute animonamiia, there are nausea and 
vomiting, intermittent and irregn1ar chills, acceleration of the pulse, and 
rtpid rise of temperature. Djarrhcea and vomiting, if excessive, Jead to 
exhaustion and a typhoid condjtion. The complexion assumes a dingy 
bronzed hue; there is great muscular weakness with a tendency to 
lethargy. <Edema of the f:1ce and ankles is of very rare occurrence. De· 
lirimn may occur. The tongue is dry, brown ~nd shining-the beefy 
tongue-and the mucous membranes that are exposed to the air, that of 
the throat especially, are remarkably dry. The breath and the perspira
tion are ammoniacal. 

G/1,ronic ammonremia which accompanies a.tony and paralysis of the blad· 

is ~~~~;n:do\~:n:=~::~/hat glycerine 3 ij. combined with spti<. chlorofonn. ct tr. rcrri chloridi, llil ni.xv., 

~''.~:;~~;r~!n 1::~~s :;yi;,ou{~~~i1~~1l~~~w~e::e~~:~11111::,~,:.~11i1,~l, ~~~~1:~~11:r ~n~~~~~~~~f:L b~.t 1~~~ ~~:t~~'. 
te~:~=~~~~~r:;! :~~~~~~~~ ;~P~~~~~c:n~:~~~1:11~·!~~~~~a~;e:1i1~11::e:: 1~~~~eut; but tho8e who rouow p118 
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<lcr and enlargement of the prostate gland, comes on very insicliously. Tho 

comp_lcxion b~co~1es sallow, then ur a dingy brown hue. There is pro· 

gr~ss1ve cm1.icrnt_10u and rc~tlessncss, headache and insomnia. IrreguJar 

chills occur at mfrc<1uent_ mtenal::; the temperature is constantly aboYe 

normal, and the pulse ts accelerated. Vomiting is persistent. The 

mucous membranes assume a dry, glazed, shi11ing appearance; the skin be

comes drj' and harsh; the breath and perspiration are distinctlv ammo

uiacal. But it should be remembered that the amount of pcrspi~·ation in 

ammomemia is probably lr',\S than in any other disc:1sc. When the discuse 

is far advai;iced convulsious m:1,y _occ~r. .it this time the complexion mtLJ 
become qmte dark, and omacrn.t10n is marked. Diarrhcea alternates with 
constipation. 

As tt cachexia develops, insomnia and restlessness gi\.Te place to som

nolence, delirium, lethargy, stupor, or coma, and tho patient passes into a. 

typhoid state. Old men with enlarged prostates pass into a condition of 

stupor; and then low muttrring delirium, rapid, feeble, and irregular 
pulse and subsultus tend in um terminate in a fatal coma. 

The urinary symptoms arc important. 1'be urine is ammoniacal and 

strongly alkaline when passed. It often contains pus, and there is a deposit 

of amorphous pho::;phate of lime with crystals of ammonio-magnesian phos

phate. The odor is offensive and pungent. 

Differential Diagnosis.-Ammonremia may be mistaken for typhoid/ever, 

sub-acute gastritis, pyamiia, or septitannia. ln gal:itritis the urinary symp

toms are negative, while in ammonromia they are diagnostic. Nausea :md 

vomiting arc persistent in nmmonremia, and intermiltent in gastritis. Ca

theterization, or a. rectal examiaation, will L'arely fa.ii to discover some 

organic gcoito-nrinary obstrnctive cause for urinary retention; while a. 

phy~ical exploration in gastritis gives negati,·c results. 
lupymmict there will be an initiatory chill, profuse, exhausting, and re

curring sweats, a high temperature (103° to 104° F. ), a sweet, sickly odor 

to the breath, ancl the evidence of thrombi, infarctions, and multiple ab

scesses in some central organ or organs. All these symptoms are absent in 

ammomemia; ancl the arnmouiacal breath and urine, and the parched, dry 

skin are in direct contrast to the symptoms of pyremia. 
In septic<.emia the temperature is very high-105° to 107( F. Bc:;;icles 

lhcre is no ummoniacal odor to the breath or urine; the skin is not dry, 

and genito-nrinary obslructirn conditions will not be found . rl'he history 

of the case will al.:-o greatly aid in making a diagnosis. 
Prognosis.-11hc prognosis in ammonren1ia is determined to a grout extent 

by the condition which cames it; when it is possible to remove the cause 

tl1c prognosis is good, but when the cause cannot be removed the prognosis 

is \"Cry bad. In all case.;; there is s.luw but progresi!ivo impairm~nt ~f the 

general health. Aged patil'nts rapidly become exhamtccl, nnd smk mto a 

typhoid state i.f the causa.tive cornlition cannot. be speedily rcmornd. 
Treatment.-'J1hc most important thing to be accomplished in the treat

mrnt of this concli!ion ls the removal of it~ cause. And, since n.tony of 

the !.ilacldor and cnhll'getl prostate arc its mo;;t common causes, the fi rst 
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step is to empty and wasl1 out the bladder. Very o!ten when the patient 
seems to be sinking into a. typhoid stale, when there has been nothing 
to direct attention to the bladder, Oil the introducliou o[ a catheter a largo 
quantity of stinking urine will be m·acuat2d; and afler having thoroughly 
wasl1cc1 out the bladder, rapid improYcmcnt takes place, and the gastric. 
symptoms subside. The diet should always be supporting and stimnlating. 
If tepid water is used to wash out the bladder, carbolic acid, bicarbonate 
of soda, borax, or glycerine may be added; and the washing should be 
continued till the "~thdrawn fluid is perfectly clear and free from odor. 
Iron and vegetable tonics are indicated. 

Il..£i\IOP1ULU.. 

The hemorrhagic diathesis is an hereditary disease marked by a tendency 
to immoderate bleedings-spontaneous or trauma.tic-and to obstinate 
swelling of the joints. 

Morbid Anatomy.-No changes in the blood or Yessels have been found 
in the few post-mortems that have been made. The swellings of the joints 
are probably clue to blood extravasations within the articulation. 

Etiology.-Its most marked cause is hereditary predisposition. H attacks 
men far oftener than women. 1 The tendency descends to sons th rough 
the mother, who herself may give no evidence of the disease. Fathers do 
not transmit the tendency to their sons. Pregnancy is said to be a devel
oping cause. There is often nothing to indicate the existence of this dia
thesis prior to the occurrence of the hemorrhage. Whether lhc luemophilia 
qf tlte new-born is a distinct disease is an unsettled question. rrheir blood 
has been found to contain fungoid organisms which afford an apj)arent 
explanation of the hemorrhage~ 'r he hemorrhagic diathesis has been re
garded as allied to sc l'ofula, chlorosis, gout, and si milar dyscrasire, and 
again as a pronounced manifestation of a rheumatic diathesis, as both these 
conditions occur under the same influences. One of the most recent theories 
is that it is dependent on deficient capi llary innervation with resulting 
dilatation. Thi !!' neurotic theory is favored by the frequency of ncnous 
disorders in bleeders and the fact that neurotic remed ies exert the greatest 
control over it. i In its tmnsmission from parent to offspring it often skips 
one generation. 

Symptoms.-The symptoms appear as a rule during the first or second 
year of life. rrhcrc is nothing about the appearance that indicates the ex
istence of any dialhcsil'. The djse:ise remains latent until rt cnt, a. fall 
on the nose, or the vulling of a tooth 8tarts a 110morrhage, which at times 
1s uncontrollable. 'l'he blood wilJ ooze for clays, and death irom acute 
a.uremia may result. Usually the bleeding slowly ceases and after a long 
time the patient recoYers. ' l'he bleedings may come on spontaneously. 
Then there may be prodroma/(I,: signs of plcthorn, of cerebral congestion, 

1 U>~ (in Qimi11'11 /)l{:f!oriary, p. 5691 ~iw•«thC' Jlffiporrion R" high"~ 11to1. 1 lto--ler ~t:atl's tl1at o~er fifty per cent. of hi" ca•C'~ of kukremla were cm111>1icatcd by it, and in one bundrcdandD.ftyc~e11collectedbyGowcr.<,cighty1H:reblccdcrs. 
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stupor, cardiac palpitation, ancl painful swellings of the joints. In child. 

~~~:~s~~~:~it~~ ;:~~~~~t~;:~ :s ~1~1= ~~~~~~1~~!t r;::~1u~~t~;~~~:~~:~~- The 
In bleeders a slight bruise will be followed by extensive blood cxtmva

sations into the connective-tissue. llemorrbages may take place into the 
stomach, intestines, lungs, bronchi, kidney and brain. Extcnsiyc blood 
tumors may form in any part of the body. 

Differential Diagnosis.-'l'hcre is no condition which is liable to be mis· 
taken for hremophilia, if the history of the patient is accurately taken. 

Prognosis. -Complcte recovery is rare, but lifC' may be pro1ongcd by ju
dicious management; an example of which can be cited in the case of 
Prince Leopold, who was thirty-two when he died of hremophilin. 

Treatment.-For the traumatic forms styptics :ind mechanical surgical 
measures should be prnmptly made use of. When hemorrhage arises spou
tanco~sly little can be done .. rrbe diet of bleeders should consist largely 
of animal food. Chalybcate tonics should be constantly administered, and 
the patient should lead a quiet life in a warm climate. Niemeyer rec
ommcrHli; cathartic doses of Glanber's salts ancl ergot. Ilarkin, of llcl
!ast, recommends the chlorate of potash,-one ounce of the saturated 
solution three times a day-combined with the muriu.tecl tincture of iron, 
and claims to have had excellent results. Ile states that this plan will 
eradicate the constitutional tendency. 

SCURVY. 

Scurvy or scorbutus is a chronic blood disease, which may be regarded 
as a peculiar form of anremia arising from deficiency of vegetable diet. 
Until recently it prevailed very extensively in armies and among crews of 
sailing vessels. Improved means for the preservation of supplies have ren
dered it of much Jess frequent occurrence, and greatly mitigated its seYerity 
even during long campaigns, and at the present time it is seen but infre
quently among sailors. 

Morbid Anatomy.-Tl1e red blood corpuscles nre diminished and the al
humcn and fibrin-factors are increased, although the albumen docs not 
coagulate readily. and there is a peculiar viscidity to the blood. rrhcrc 
is said to be a. deficiency o[ potash sa1ts. 1 The capillaries have been found 
choked with reel corpuscles and their endothelial cells altered. Some de
scribe the blood as thicker, others as thinner than normal-at one time 
lighter, nt another darker. Ecchymoses ara very characterislic of scurvy, 
and occur in and beneath the skin, in the mn!Wles, between the periostcum 
nnd the bone, ancl within the joint&. In these situalions they may be very 
extensive. Thev arc also found on all the mucous and serous membranes 
and may partia.Ify fill the pleura or pericardium. 2 

'l'he heart, kidney, and liver often undergo fatty or parcnchymatous de-
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generation. The spleen is enlarged, softened, nn<l C'XC('cclingly friable. 
Ulcer~ occasionaJJv form on the mucous surface of the Jurgc inlesti1w, re· 
scm\Jling thoi::c of clyscntNy. The changes in the gums arc even moro 
characteristic lesions. In ne1.1rly all cases they become soft, spongy, and 
wdcma.tous, and ulccra.icd masses overhang the teeth and bleed upon lhc 
slightest prorncation. 

The bodies of those who ha,•c died of scuny arc emaciated, the skin is 
ashen gray, and there is more or less cedcma, especially of the lower ('X· 

trcmities. 
Etiology.-Dcprivalion oi fresh vegetable food for a 1ong time wi11 H'ry 

surely induce t:cunry, irn.lcpemlcnt of climate, latitude, race, or sex. 1 H iti 
rarely met with from any other c.iusc, although an unrnried diet of poor 
qnalily may induce it. Sudden ::ttmosphcric: clwngcs, mcnhLI di.slnrba11c:t', 
suvcrc and i)rolongcd physical labor with insullicicnL food, and bacl hygi
enic surrouncliugs may predispose to scuny, but sclllorn <levelop H !iO long 
as fresh vegetables in modcmtc amounts arc cntc11. 

rrho theory that scuny is duo to a. specific infection, while improba.IJle, 
cannot absolutely be rejected.' 

Symptoms.-The earliest noticeable changes arc in the skin of the fnce 
and eyelids, which changes color and appears bruised and swollen. 'l'hc 
pulse is so[t and tho temperature lower than normal. rr1rn patient rapidly 
becomes less nnd less capable of mental or physical labor, the face grows pale 
ancl bloated, there is great despondency and a sense of weight in the lower 
limbs. The skin is dry, rough, and of a muddy pallo1 ; lnter it becomes 
sallow and leaden. The conjuncth·re are pearly white, the tongue is clean 
at:d pale, the teeth loosen and arc surrounded hy bright red ulcerated or 
fungous-looking gums that pre~cnt a purple line whrre they join the teeth, 
and contrast strongly with the pale or li,'icl lips. The breath is exceed
ingly oficnsivc, frequently from necrosis of the jaws. The eyes are sunken 
and surrounded Uva dark blue circle. 

Ecchymoses and pelechial spots Cover the body and extend over a large 
snrfaccon the sligbte:;t blow or injury. Severe darting pains wliich simulate 
rheumatism nre felt in the limbs, about the calf of the leg and thepop1itca1 
space. 'rho legs may become fixed, owing to the hardness of the mu~cles 
of the cal! and thigh Node-like swellings occur oYcr the tibia from Fuh
periostcal ccchymoses. The pulse is slow except upon excitement, when 
pnlpitaLion ancl dyspncca arc also marked. Slight exertion may occasion 
syncope in those in whom the disease is advanced. Anoomic murmurs arc 
heard upon auscultation. The bowels are constipated, unless there he scor
bulic dysentery. The urine is high colored, sometimes albuminous, and 
there is a diminution in its normal ingredients except potash salts and 
phosphoric acid. The chlorides nre abundant. Insomnia and disordered 
vision are common. 

Differential Diagnosis.-rrhc history of a. case a.nd a. close inspection of 

1 In lhc Crin1ean war more died from ~rurvy thllll from any other cau~e. It wae the cause or death In , 
large proportion or tho~l.'whodied during the pnt!lto famine in Jreland 

1 F11brc !'(!garde scorbutus as a mla~u111llc alicctiou which especially atrcet11 the uervous system. 



~lte. gums will cnnblc one to clislingnish scurvy from mercurial poi. 
sonmg. 

Scurvy is distinguished from pu,rpura by the spongy gums, painful 

swellings, and more profuse though Jess numerous hemorrhages. Pnrpur;.i. 

Ircqnrntly occurs in those whose health has not been impaired by faulty 

nutrition ; scurvy very rarely Purpura is not affected by lime juice or 

change in diet, while either will at once produce marked improvement in 

scurvy. Purpura. occurs in isolated cases; the vital powers are not as dc

lJt'Csscd us in scurvy, and muscular swellings are absent.. 
Prognosis.-Scnrvy is not a fata.I disease ; appropriate treatment in un

complicated cases always effects a cure. It may he complicated by dy.:;en

tery, syphHis, the various forms or malaria, typhus, typhoid, :md chrome 

alcoholism us. 'fhe former diseaS('S assume a scorbutic character. Death 

may occur from complications, exhaustion, general dropsy, hemorrhage, 

diarrhooa, dysentery, pleurisy, pcricardilis, or pulmomu-y oodema. It is 

said that meningeal hemorrhage is sometimes a cnnse of death. llemera
lopia often occurs as a seqnc1a 

Treatment.-In long voyages or campaigns lemon or lime juice or cit

ric acid should be taken daily when fresh or prc:scncd vegetables cannot 

be obtained. By their use in the English navy scurvy has been diminished 

nearly ninety per cent. One who is seriously ill of scurvy should be kept 

in hed. and the diet at once be made to consist largely of fresh Yegetables 

and acid fruits with fresh meats in such proportion as the patient can 

easily masticate and digest. Mustard, radishes, rnbbage, and water-cresses 

are anti-scorbntics. Three or four ounces of liine or lemon juice, largely 

diluted with cold water, should be taken daily. If stimulants arc required 

malt liquors are to be preferred. A wash of chlorate of potash will afford 

relief to the oral symptoms, and potash may be given internally ; quinine, 

iron and strychnia act both as tonics and appetizers. 

PURPURA. 

Purpnm is a genera] disease, characterized by sanguineous effusions into 

the upper layers of the cntis and bcrrnii.th the epidermis. • 
:Morbid Anatomy.-Eitl1er from changes in the walls of tho vessels or in 

the blood itself (excess of salts, or water, etc.), o;· quite probably from boll• 

combined, cxtrava~atious occur into the connective-tissue spnces of the 

rem mucosum and papillary layer of the cutis or in the spaces between the 

ducts and hair follicles. •rhe serum is soon absorbed and the more solid 

clements may gradually undergo complete absorption or result in permanent 

pigmcntaliou of the parts. Similar Jesious are found in the mucous nicm

hranes, attended by hemorrhage from the free surfaces. Such hemorrhages 

are more common in the narc.s n.n<l along the alimentary canal. Serous mem

branes arc less frequently affected, bnt cxtravasn.tions hn"e been found in the 

pleural. pericardial and peritoneal ca Yi ties and in~he meshes of the piJ. mater. 

1 It muy be 1impll, rMumattc, lumurrlw9ic or 1vmptomatic. Purpura hemorrhagica i11 aleo called 

"Jlorl>tls11/acul08ulll'trlhq/fi." 
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Rarc1.v arc the muscles, pcriosteum, bones, conjunctiva, nnd retina the 
seat of extensive blood effusions. 

Etiology.-Agc appears to ham no bearing upon the clcYclopmcnt o[ pur
pura, bnt it is found more frequently in women ll.ian in men. H appears 
in some cases without any discoverable cause in the h<:'allhy and robust; 
sometimes its cautScs seem almost identical with those or scurvy. Rheu
matic purpura may complicate acute polyarticnlar rheumatism or occur 
in those of a rheumatic diathesis. Purpuric spots arc not infrequent with 
valvular disease of the heart, Bright's disease, phtbisis, cirrhosis of the 
liver, and various forms of malarial fever. 

Its occurrence with lcucocythremia is interesting on account of Pcn
zolclt's discovery of lhe pcculior form of the blood discs in Wcrlho['s dis
ease.' Pnrpuric spots liave followed 1argc doses of chloral and iodide of 
potash. DisLinct exciting en uses, if such exist, arc obscure; fright, severe 
coughing fils, n-ncl epileptic attacks arc said to have induced it. 'rhere is 
no doubt but that the enfeebled condition of the vessels often depends 
upon :t stale of general debility either hereditary or acquired. 

Embolism and thrombosis ham been suggested as causes, while disor
dered va.so-motor innervation, which might possibly account Ior its occur
rence after exhausting diseases, has also been consirlercd lhe primary 
lesion.~ 

Symptoms.-In many cases for days or weeks before the eruption occurs 
there will be a general feeling of malais~ accompanied by digestive derange· 
ment. In a11 varieties of purpura the eruption has the same general char
acters. The spots appear upon the extremities and trunk as a rule, but in 
severe cases they cover the head and face as well. They vary in color from 
a bright reel to a livid or purple; they arc rouncl or irregular with serrated 
edges, and vary in size from a. pin's 11cacl to a large pea, or a spot may 
measure an inch or more in circumference. They do not disappear npon 
pressure. ~rhe smaller cxtravasations nre spoken of as pctcchire, and the 
larger as ecchymoscs, and when they occur in lines or stripes they are 
called vibices. 

If the 11emorrhage is so extensive or of such a form as to cause the spota 
to be elevated abo"c the level of the skin the disease receives the namcpur
vura papulosa, or lichen lfridus when they are conical and located around 
a hair follicle. rrhc elevated wheal-like nodules are designated as purpura 
urtican8, and if they form bullre containing serum and blood the name 
purpura bullosa is giYcn. 

While the Jlrimary spots are undergoing absorption, as indicated by the 
gradual change of color from the dark blue through the green to yellow, 
another livid red crop is appearing. In ordinary cases a crop lasts from a 
week to ten days. Desquamation nernr follows, and once formed a spot 
docs not increase in size, except by fresh hemorrhage in its ,-icinity. 

Sometimes there arc no constitutional symptoms whatever in r;urpura 
simplex; Lut inpm:pum rlteumatica slight fever and rheumatic Pains in 
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the knees and ankles arc accompanied by reu and swollen joints, gastric 
and intestinal disturbances, colicky pains, etc., in addition to the usual 
ernption. In purpura. hcmorrhagica, preceding and accompanying the 
eruption, Ll1ere is great constitutional disturbance; the spots are large and 
numerous, and invade the whole body; there are free hemorrhages from 
all the mucous tracts and from the lungs. So extensive may these hemor
rhages be that acute anremia is rnpidly followed by typhoid symptoms and 
death. 1The amount of hemorrhage docs not depend upon the extent of 
the emption. Cerebral symptoms may occur from ventricular or menln· 
geal hemorrhage. 

When purpuric spots accompany the exanthems and contagious fevers the 
usual symptoms of those diseases and the eruption are purely symptomatic 
of the extensive degenerative changes engendered by the primary infec
iion. 

Differential Diagnosis.- ':rhe points of diagnosis between purpma and 
scurvy have already been given. The fact that there is no itching, no 
desquama.tion, no suppuration or discharge, and no change in purpuric 
spots upon pressure suffices to distinguish them from the eruption of any 
form of skin disease. 

Prognosis.-In uncomplicated purpura. the prognosis is good ; but when 
venous thrombosis, scurvy, diarrhooa, or an incurable organic disease exists, 
life is endangered by the liability to hemorrhage from mucous surfaces, and 
the occurrence of extravasations into the serous cavities or brain. Anmmia 
and dropsy are often causes of death. 

Treatment -Atone time the treatment consisted in administering quinine 
and sulphuric acid. At the present day rest, a highly nutritious concen· 
trated diet, and moderate slimulntion with a. nutritive wine a.re the princi
pal measures employed. Tinctura. ferri perchloridi,-15 to 20 minims 
three times a day,-is very efficacious, and should be giYcn in connection 
with some one of the mineral acids, preferably sulphuric. Ergot, turpen
tine, ga11ic acid, and other hremostatics are all highly recommended when 
the hemorrhages become dangerous. When hemorrhage from the lungs 
occurs, the treatment is the same as in other forms of bronchial hemorrhage. 
Recently, small doses of mercury have been giYen, nncl apparently effected 
a cure. Shand has obtained excellent results from Faradization (Lond. 
Lancet, J uly 9, 1879). 

MYX<EDEUA. 

Myxoodema is the name g iven by Prof. Ord to a progressive disease, due 
to aholilion of the function of the thyroid gland, where the tissues of the 
body are iuvatled by a jelly-like, mucus-yielding dropsy. 

Morbid Anatomy.-The am1tomical changes relate chirflJ to destruction 
of the thyroid gland . It may be fonnd atrophied or enlarged aud 
fibrinous. 

In the skin the mucous iufiltration causes swelling, translucency, and 
defect ive secretion. 
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Etiology.-.:\Iyxcrdcma occms both in children and n<lults. In tho for
mer it bas been calle<l sporadic or endemic crctinhwi. \\'omen are alTN•kd 
oftener than men, tho proportion being six to one. There <lacs not Sl'em, 
however, to be any connection between myxCPdema irn<l the mcnstnrnl fnnc. 
tion or pregnancy. A distinct hereditary tendency is often apparent. Tho 
disease is at times congenital. It may attack se,•cral members of the same 
family. In all cases of myxccdema the function of the thyroid gland is 
abolished. A transient inllltration of the skin may occur when its func
tion is interfered with temporarily. Complete removal of the thyroid 
gland in man is followed by myxceclema (cacltcxia strumiprim), an<I 
llorsley has shown experimentalJy that its removi1l in monkeys is followed 
by a condition which is identical with myxccdema. 

Symptoms.-The face is swollen as in real dropsy; but the skin hns a 
wuy anremic look, and the cedema inrolves not only the dependent par~ 
tions, but eue,.y faatn,.e of tlie face. Both lips are equally enlarged; lhe 
nose is thickened, and the rounded cheeks have a vinkish hue, contrasting 
peculiarly with the rest of the waxy white skin. There is no pitting on 
pressure ; on the contrary, the skin is rather elastic. rrhe shape and form of 
the hands is lost.' Tho dry, rough, translucent skin seldom or never per~ 
spire!). rrhe thyroid body disappears or diminishes, while there is elastic 
tumefaction of the skin in tho lower triangle of the neck above the clavicle. 
Tbe expression of the face is stolid and sad; the speech is monotonous, 
slow, and leathery ; the limbs move slowly and lnzily ; a fixed attitude 
cannot be maintained, and consequently the patient is apt to suddenly fall. 
The intellect becomes dull, sensation is slow but finally sure, and the mus
cles are so relaxed at rest that a long contraction occurs before a proper 
equilibrium can be maintained; hence a quiver often runs through the 
body as one foot is mised from the ground and the body is balanced on 
the other. The muscles of the neck are so lax that the head droops on 
tho chest. Sometimes the patella is fractured by the forward bending of 
the body. There is no real loss of muscular power, no wasting, and no loss 
of sensation. 

rrhoughts and expressions are tardy and deliberate, but correct. The 
bodily temperature ranges between 98° and 94' F. These patients arc 
constautly chilly. Late in the disease patients grow morose and irritable, 
and are subject to delusions, hallucinations, loss of memory, and finally 
comp1ete mental failure. 

Differential Diagnosis.-Thore is no disease with which myxcedema co.n 
be confounded when tho mncoid cedema is well marked. 

Prognosis.-Decided improvement results from appropriate treatment, 
and appears to be maintained as Jong as the treatment is continued . 

Treatment.-lleceutly it has been found that marked benefit follows 
tbe exhibition of thyroid extract. The infiltration of the skin subsides 
and the mental symptoms disappear. An aqueous or glycerine extract of 
the gland may be used, or the gland itself may be eaten raw. The dose 

ISirWilliawGullcall:;;themspa<le·like. 
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sbonlcl be one-fourth to one-half of a gland . The glycerine extract may be 
given h,ypodcrmically. Jn whatever form tho gland is used, it is well to 
begin with small closes, othcnviso alarming and serious resnlts ma)' follow . 
The patient should be warmly clothell, nnd the food be nutriti ous. 
Prof. Ord found that ten to sixty minims of the fluid extract of jabornncli, 
mlministcrecl four times ll day, was !oJJowed by marked relief. Sir An· 
drew Clark achises baths, assiduous friction, a careful diet, and arsenic 
and iron as tonics. 

SCROFULA. 

Scrofula is a term applied to many different physical conilitiona de
pending upon n. iliathcsis which is regarded as identical with the tuber4 

culous. 
:Morbid Anatomy.-The characteristic lesions of scrorula are to be found 

in the lymphatic glands, although the skin, mucous membranes, bones, 
joints, a11d organs of special sense may be involved. 1 Inflammation ante· 
dates the scrofulous change, and whether occurriog in the glands, sk in, 
mucous membrane, subcutaneous connectiYe-tissue, bones, joints, kidney 
or testicle, the inflammatory product is the same. When fresh it is rich 
in cells, consisting of a dim, gli.\)tcning protoplasm wilh a large single or 
double nucleus. The exudation is either nodular or diffused. lt may 
undergo resolution, suppuration or organization ; ull taking plare slowly 
and imperfectly, on account of poor nscularity. A.uremic necrosis some
times occurs in the glands. 

On the skin the lesions appear as eruptions. Impetigo of the eyelashes 
and external otitis are common strumous diseases. In one who has this 
diathesis anv skin disease tnkes on a scrofulous character. Scrofulous in
flammation ~f mucous membranes is marked by a thick, sticky exudation, 
wilh a tendency to form scabs. 'rhe bones most frequently involved arc 
those of the a~kle, lower part of the femur, the Yertebrro, and rarely the 
6ngers and toes. The scrofulous development may assume the form of 
synovitis, osteitis, periosteitis, or general arthritis. 

Etiology.-Tbe scrofulous diathesis is ,·cry largely an inherited condit.iou 
whose exact nature is unknown, and whose etiology is perhaps equally oL· 
sen re. It nsnnlly has been co nsidered a functional disttnbance of impaired 
vitality, but some recent observations afford ground for lhe suspicion thu.t 
it may possibly possess an anatomical basis. 

'11be children of intemperate, phthisical, syphilitic, very old or very 
young parents dernlop early all the characteristic features of the scrofulous 
diathesis. It is also ''ery apt to appear in the children of parents closely 



UIS CHRONIC GENERAL DISEAS'tS. 

related by blood. ITeredity is by no means always present, howeYer, for ti 

marked scrofulous diathesis is acquired in early infancy by healthy children 
front improper food, over-crowding, and anti-hygienic 1mrroundings. 

Lack of fresh air, exercise, and sunlight. exerts an equally powerful infin. 
encc in reducing the vitalit,y and the reactive power of the system under 
irritation. Scrofula and the tuberculous diathesis, if not identical, are so 
closely related as to be intercbangcable. 1 

Symptoms.-Scrofula presents no lesions t hat may not occur in other dis~ 
eases, and the scrofulous inflammation has no characteristics, beyond a 
tendencv to extreme cllronicity and to undergo caseous changes. It is 
priucip;lly a disease of childhood ; rarely, however, appearing bc~ore the 
second )'Car. 

Children with a scrofulous habit are markedly different in appearance 
from their hC'althier mates. Most of them have a transparent, white skin, 
with delicate blue veins; ln.rgc, lustrous eyes; bright red lips, and alto
gether look more like wax figures than healthy children. They are apt to 
ahow abnormal mental development, with an irritable nervous system. On 
the other hand, thC'y may have a large bead with coarse features, a thick 
skin, which has a flabby, spongy feel, au enlarged abdomen and cervical 
glands. About the upper lip and the nose there is frequently an over
production of fat. ~ In their development uo two cases present the same 
characteristics. Chronic inflammations o[ t he skin, especial ly about the 
face and scalp and at the junction of skin and mucous membranes, arc 
frequent, eit her alone or associated with persistent chronic catarrh oI .the 
adjacent mucous surface. Coryza, coujunctivitis, ulceration of the cornea, 
and otorrhcea often follow an eczema of the face and neck or alternate with 
it. Larynciitis and bronchitis arc ohstinately persistent, and may extend to 
the alveoli and eventuate in phthisis. Pyelitis, cystitis, and vaginal or 
vulvar catarrh arc rarer indications of the depraved condition. 

The articular manifestalions may appear as a si mple synovitis or tumor 
ullms, or some slight injury may be the starting-point of caries and ne
crosis, with suppuration, burrowing of pus, and complete destruction of the 
joint. 

Glandular enlargements so invariably develop sooner or later in scrofulous 
patients as to be accepted as the most characteristic lesion. This enlarge· 
mcnt, which is non-inflammatory and due to cellular hyperplasia 1 is very 
,p·adual, and Iorms a smooth1 firm tumor, which, with similar adjacent 
1~lancls, may unite in an irregular1 shapeless mass. Occasiona11v these 
hypertrophied glands subside, but more frequently they finally ex~ite in
llammation with suppuration or caseous changes. 

'fhe disease progresses slowly with periods of apparent well-being, but 
toward puberty pulmonary disease is apt to be established; or, if there bas 
been much suppuration, waxy degeneration may occur in the viscera or in-

~~:~:~u:~i::t~.d round tuberclt8 lu nine out or ten lymphatic glands removed from the neck! Cl 
2 Canit.atto...allsthislatterthetorpf.d,aml. LherormerthetrtthWcformotscrorulosli. 
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testinal tract. Such a condition will not long continue without the devcl. 
opment of extreme anremia and a characteristic cachexia. 

Differential Diagnosis.-Scrofulous developments per se can hardly be 
mistaken for any other disease, ancl a question of diagnosis can only al'ise 
i:is to the nature of chronic degenerative changes other than glandular. 
Such a diagnosis can be made from the obstinacy of the disease and coinci
dent evidence of the peculiar diathesis. 

Progno~is. -The prognosis is good when the patient is seen early, and 
means exist for a change of diet and surroundings. Scrorulous children 
may die from tuberculous intestinal disease, acute hydrocephalus, or croup. 

Treatment.-'rhc prophylactic treatment embraces a consideration of all 
the laws of health . Until unhealthy, old and closely rnlated individuals 
cease to marry, until children receive the proper amount and kind of food 
for the first two or three years of life, scrofula will exist. 

The diet of scrofulous children should be the same as that advised in the 
treatment of chronic phthisis (q. v. ). Cod-liver oil will be the chief agent 
for arresting its progress and development, and should be given daily dur
ing the greater portion of iufantile and adult life. Iod ine is no longru· re
garded as a specific. Chloride of calcium and the sulphites have been recent
ly highly recommended. Sea or brine baths or even ordinary cold water 
baths are frequently of the greatest beneflt. The treatment of the skin, joint, 
nnd eye complications, and the question of extirpation of scrofulous glands, 
belong to the domain of surgery. 

RICKETS. 

Rickets orrachitis is a disease of general malnutrition with characteristic 
lesions in the osseous structures. 

Morbid Anatomy.-Deficient ossification is the essential pathological 
change; bones already ossified are softened, and ossification in parts still 
cartilaginous is prevented or delayed. Growth of the bone is retarded or 
advances in an irregular manner, and while the medullary cavity increases 
the osseous shell becomes deficient, owing to proliferation of unossifiecl 
matter at its circumference. There is an undue development of the car
tilaginous epiphyses and fibrous periosteum, 1 causing the clumsy appearance 
of rachitic bones. 'rhe flat bones are greatly thickened at their circumfer
ence, from proliferation of the pcriosteum, but thinned at their centres,-a 
condition called craniotabes:-this is especially marked in the occipital and 
otber cranial bones. In the lower jaw the anterior wall of the alveolus is 
sometimes perforated by the milk teeth. 

The liver, kidneys, spleen and lymphatic glands are often enlarged from 
irregular hyperplasia of their fibroid an~ epithelial eleme~ts, conj?in~d 
with a deficiency in earthy salts. The bram enlarges from rnc~easo.m its 
nenroglia. The muscles are small, pale, flabby, and soit, and their stme are 



950 OHRONIC GENERAL DISEASES. 

VCl'J indistinct. The ligaments are also wasted. The fontanelles close 
very late in rachitic children, and, on this account, chronic hydrocephalus 
may be suspected. 

Etiology.-Oul' knowledge of the pl'imary blood changes which result in 
deficient ossification is lal'gely theoretical. It has been snpposed to be: 
(1) the pl'esence of lactic acid holding the salts in solution; (2) deficiency 
of lime salts; (3) au jnftarnmation of the epiphyseal cartilages and perios
teum ;1 (4) some irritn,nt in the blood.~ Clinically, rickets is caused by 
anti-hygienic surrou ndings. Poor or deficient food and foul air are the 
most potent factors. Acute disease and troublesome dentition predispose 
to it. It is more apt to occur in children of racbitic, syphilitic, or phthisi
ca] parents. 

The disease usually develops during the first year of life, and is nire be
fore the seventh month or after the seventh year of life.3 Fcetal and con
genital forms occur, and in many cases no cause can be ascertained. 

Symptoms.-Usua.lly gastro-intestinal disturbances are the earlier symp
toms of rickets. There may be vomiting, and the motions arc frequent, 
pasty and offensirn. 'J..1he child, when awake, is listless and drowsy, and 
when asleep is restless and sweats profusely, mainly about the bead and 
upper parts of the bo<ly, regardless of the temperature of the room. He 
dislikes to be disturbed and frets when auy one approaches his cot. rrhcre 
is an intolerance of the bedclothes, which the child is constantly throw
ing off. 

The final distinct evidence of the osteal changes is the enlargement 
of the lower extremity of the radius and tibia and of the corresponding 
portion of the ulna and fibula. The softened bones yield l'cadily to 
pressure, and if the child is allowed to stand or witlk, the legs become bent 
and twisted, and the gait unsteady and swaying. The limbs may remain 
perfectly straight, though stunted, thin and ffabby, when the disease oc
curs very early in life. The Li ead is large and elongated autero-posteri
orly, the fontanelles are wide and the sutures thick. The forehead is very 
prominent, while the face is small and wizened, with the skin wrinkled as 
ia old age. The lower jaw is shortened, so that the upper teeth overla.p 
the lower. The teeth appea,r late, the incisors may not appear until the 
end of the iirst year, and dentition proceeds very irregularly. 'l'he spine 
is curved, and distortions of the ribs induce an unsymmetrical or oblique 
thorax 

R..1Chitic children are usually pigeon-breasted, and there is often marked 
deformity of the pelvis. The joints are large, loose, and lax. The child is 
short for his age, aurl. the limbs are short in proportion to the trunk 
and head. The abdomen is prominent, and the liver and spleen will 
usually be enlarged; sometimes their enlargement gives the first indication 
of rachitis. The large cranium, thin face, and distorted Jimbs cause a 
~achitic child to present the appearance of a monstrous deformity, when 
mtellectually it is bright and mature beyond its years. Rachi tic children a_re 

lNlemeyer. 2waJ!ner. 
1 Rehn @tales that be never saw It de\·elC1p :tiler the third year.-Centrr.dfJ.f. KindrA., 1877 to '78. 
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~nremic and very sensitiT"e to changes of temperature. 1 The nenous sys
tem iii very impressionable, and general convulsions or spasms of the larynx 
are frequent. All rickety children do not emaciate, and some only suffer 
p:~in when they attempt an exertion. 

Persons who were rachitic in infancy not infrequently become rnry 
strong as they reach adult life. They remain of short stature and the 
deformities }Jersist. In footal rickets the body is large and plump, the ab
domen protmcles, all the abdominal organs being large, the skin is thick, 
and lhe extremities arc short and thick. In these cases the chicken
breast is not present. 

Differential Diagnosis.-rrhe nocturnal sweats about the head, the osseous 
changes, the enlargement of the spleen and liver, the weakness of the legs, 
the rims around the cranial bones, the large, Jax joiuts, and tbe gastro
intestinal disturbances form a train of symptoms that prevent rickets 
from being confounded with any other disease. 

Prognosis.-As a rule, when t110 cause is removed the disease will dis
appear. rrhe greater the thoracic deformity and the longer the disease has 
existed the worse the outlook. Bronchitis, pneumonia, enteritis, laryn
gismns stridulus, conrulsions, diflicult dentition, diarrhcca and chronic 
hydrocepb:tlus are not infrequent complications. Death may occur from 
the wasting and aoremia, from the complications, or from asphyxia due to 
thoracic deformity. 

Treatment.-Cleauliness, fresh air, and nutritious food· suitable to the 
age of the patients are of the utmost importance. Children kept too long 
at the breast often become rickety; they should be weaned at once and have 
liquor calcis saccharatus added to their food. Cod-liver oil should be taken 
as early and in as large doses as the child can digest. Scraped row beef, 
with a small amount of wine, often produces marked improvement. The 
intestinal derangements arc best corrected by castor oil or rhubarb and 
soda. In olde1· children quinine, iron, and lime preparations may be ad· 
ministered_' The hrdratc of chloral is to be used for any nervous derange
ments. Rickety chiidren should not sleep on feather beds or high pillows, 
and must not be allowed to run about or exert pressure on any part that 
may become deformed. Orthopredio measures are treated of in works on 
Surgery. 

ALCOITOLISM.-DELIRlU~! TRE'1ENS. 

Alcoholismus may be acute or chronic. Acute alcoholismus often mani
fests itself as delirium tremens. 

Jllorbid Anatomy. -ln acute alcoholismus the mucous membrane of lhe 
stomach and duodenum is intensely injected. Patches of apbthaJ are found 
upon it, and the mucous surface of the stomach is covered '~ith ropy_ mucus 
slightly tinged with blood. The gastric juice is altered '.n quantity and 
quality. The brain, lungs and kidneys arc the scat of active hyperremia, 

: :-:eh11~y~rer~~~~~o;;~~~::1;!~nnu~t:~~~ ~~~~~~:.~~~~1~1~1~11~11::1'-1~!c~i'!~'.os~~~:~~~~i~~!c!~:·ar~enk 
areeeteemed highly by Gennan pby~iciana. 
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and the pericardium and pleura are often filled with bloody serum. In 
cil1'onic alcoholismus there is chronic gastritis, congestion or cirrhosis of 
the liYcr., emphysema. and bronchitis, fatty <legencration and dilatation of 
the heart, atheroma of the vessels, and Bright's disease or the kidneys. 
Chronic meningitis and pachymeningitis are common. In long-standing 
cases cerebral softuning occurs, anU in such the \•iscera. are fatty and tho 
subcutaneous tissue and omen tum are loaded with fat if the subjects are 
beer or wine drinkers; those who drink spirits arc emaciated and grow pre
maturely old, on account of the increase in connective-tissue. Frequently 
the abnormal accumulation of fat in the abdomen is in striking contrast 
with the thin. wasted 1imbs. 

Tho blood 111 chronic alcoholismus contains more fn.t than normal; one 
of tho first effects of alcohol is a true chemical coml>inatiou witb ncrve
tissuc, and as the ingestion of spirits is const.rint, the nerves progressively 
atrophy and harden. 'fhis is hastened by general interference with nutri
tion from poor uloocl . '£he face of the confirmed toper shows turgid and 
varicose veins,-cspeci.1Ily about tho nose, which becomes clubbed,-in
jectcd conjunctivre, and pimples of acne rosacea. Pnffincss under the 
eyes indicates the changes taking place in the kidne_ys. 

Etiology.-Evcn more deleterious than alcohol itself are the adulterations 
of fuse! oil, wormwood, and cocculus indicus. Delirium tremens comes on 
after a. prolonged debauch in an old drinker, or whon one unaccustomed to 
alcohol takes a comparatively Jarge quantity of raw spirits. After ex
posure to cold, prolonged abstinence from food, or some exhausting dis
ease, n. small amonnt of alcohol mav induce acute alcoholismus. Chronic 
alcoholismus is often met with in· families where epilepsy, hysteria, in
sanity, and allied disorders show themselves. In such cases a peculiar 
comtilutional condition which renders abstinence from alcohol especially 
difficult, is undoubtcd1y present. 

Symptoms.-la acute nlcoholism, after a period of exhilaration and semi
de1irium, acute coma is very apt to supervene ; in th is cond ition the breath
ing is stertorous, the face is pale, and the pnpi ls as a rnle a.re dilated. 
The skin 1s cold and clammy, and the temperature below normal. The 
urine may be albuminous, and always contains more or Jess alcohol. Somea 
times control over the sphincters is Jost. In rare cases delirium tremens 
occurs after the first debauch. 

In cllt'onic alcoliolismus there is muscular tremor and pyrosis, or vomit
ing on waking, with entire loss of appetite, the sleep is dislurbecl, and there 
is headache and vertigo; the will-power and m<'mory are progressively 
weakened until entirely lost, the gait becomes ataxic, the face is flabby and 
the eyes watery. The breath and sweat have a peculiar, offensive odor, 
the generative functions arc enfeebled, muscular tremors become constant, 
and the patient is in a continued state of dread or anxiety. 

Delirium tremens occurs most frequently in old topers after a severe 
drinking Lout, or it follows the sudden withdrawal of stimulants. 

The e~r.ly stages are marked by great mental depression and anxiety
the cond1t10n known as "the l1orrors." There is complete anorexia, the 
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muscular tremor becomes prominent, and the patient's sufferings a.re 
increased by a persistent insomnia. At this stage the pulse is weak and 
feeble, though often rapid, and the surface cool nnd often covered with a 
free perspiration. 

For sernral days this condition continues, the patient's mind remttining 
clenr notwithstanding the C'xtreme depression. The acheut of the second 
stage is marked by temporary mental aberration. Gradually these wander
ings become more prolonged, and the victim no longer appreciates, as be 
did at fir.::;t, the unreality of sights and sounds which torment him. These 
delu,..ionsand ha11ncinations may begin very simply as imaginary questions, 
voices. or visions of persons. Afore frequently they begin, and in any case 
quickly Uccome, extremely horrible in character. Visions of snakes and 
toads and all manner of crawling vermin, of wild beasts and still more 
ferocious men, fill the sufferer with the most agonizing fear. Ile may 
cower in :t corner paralyzed with fear, or attempl to grapple with his 
im:.tginilry tormentors. Such patients may attack their attendants with an 
insane fury. During this delirium the patient talks incessantly; is con
stanil,r moving in a quick, nervous manner. Ilis eyes assume a wild or 
meant expression, the face is dmwn, and gives evidence of the mental 
distress. 'l'hc pupils arc contracted, the pulse is sti11 more rapid, and, as 
exhaustion superrnnes, what has beeu a. weak pulse becomes distinctly 
dicrotic. From the first the muscular tremor is persistent, and may even 
increase as the delirium becomes more violent. Insomnia. is still the most 
dangerous symptom. Four or five days ma.y pass before the patient can be 
made to sleep, or before he passes into a state of coma Yigil. In the former 
case the delirium is lost in sleep, and usually docs not reappear when the 
patient wakens, or, at most, is speedily ended by renewed sleep. When 
such a patient can fall asleep, he usua11y passes to a more or less speedy 
recovery. But when the delirium passes into coma vigil it is attended by 
marked typhoid symptoms, which arc the precursors of death. Under snch. 
conditions a partial delirium continues unti1 complete com.t supervPncs, 
shortly bc:fore the fatal termination . At times an attack of cle1irium tre
meni:; becomes distinct alcoholic mania or an acute me1ancholia, which per
sist for long periods. Other cases of chronic a.lcoholismus develop chronic 
dementia wilh suicidal tendencies, and may become permanently insaue. 
Such cases arc rare with acute alcoholismus. 

Differential Diagnosis.-Thc coma of alcoholism may be confounded with 
urannic coma, which has already hcen considered. Its diagnosis from apo
plcclic coma will be considered under apoplexy. 

It can only be distinguished from opium, poisoning by an examination of 
the contC'nts of the stomach, and by an examination of the urine. 

The delirium, of acute tliseases will not be confounded with delirium tre
mens if the history of the case and lhe patient's temperature be taken. 

Afeningilis is distinguished from alcoholismus by the firm, har<l pulse, 
the pyrexia, the projectile vomit, the retracted abdomen, the pbotophobia 
(absent in alcoholismns) and the agonizing headache. 

Oltronic alcoltolic tn:mor has been confou\:alcd with shaking palsy (q. 
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v. ), with locomotor ataxy and sortening of the brain; t11eir differential 
dingnosis will be considered in connection with the history of these dis
eases. 

Prognosis.-The prognosis is good if the patient is manageable. Death 
mav occur in acute alcoholic coma, and from acute lobar pneumonia which 
so ~ften complicates it. A patient in delirium tremens may suddenly pass 
into a comatose state, which will soon be followed by death. '!'he degen
erative changes which take place in the vessels and ,~iscern. in chronic 
alcoholism predispose to a long Jist of diseases, and tend to shorten life. 
Insanity, impotence, epilepsy, melancholia, and orgauic brain diseases, are 
its frequent scquelre. 

Treatment.-In acnte alcoholismus the stomach may be washed out and 
the bead douched with cold water, or the patient simply allowed to sleep 
off his" drnnk." In acute mania the stomach should always be unloaded, 
and cold affusion applied freely. A patient with delirium tremens should 
be restrained in a large, quiet room, from which bright light is excluded, 
and should be watched carefully by a strong, trustworthy attendant. In 
severe cases it may be necessary for the patient's safety to employ a 
strait-jacket. His diet should consist solely of peptonizcd milk, and 
stimulants mnst be given as demanded by the pulse, and always in mo<ler
atc quantities during the period of acnte delirium. Alcohol is not to be 
continued after sleep is obtained, or during convalescence. The bowels 
must be kept open by mercurial and saline cathartics. The one great 
object is to secure sleep. This is best accomplished by bromide of potash 
and chloral in full doses, assisted, as may be necessary, by morphia. Mor
phh~ must be given with care, and its use is not to be prolonged. When 
the heart is feeble, strychnia not only increases its force, but augments the 
action of other remedies gil-en to produce sleep. The bromide and chlo
ral may be continued until the patient wakes from his sleep free from 
delirium. Large doses of digitalis have been advised, but they fail to sus
tain an enfeebled heart. During convalescence the vegetable bitters and 
iron are of service. 
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TRICHINOSIS. 

Trichinosis is a parasitic disease. 
:Morbid Anatomy.-Tricbina. spiralis, in the form of a minute worm, meas

uring about o.ne th~rty-fifth of an inch ~n length, enters the human system 
through the mtestrnal tract nfter the rngestion of trichinous Ucsh. The 
muscle 1arvre mature two days after, and in six days the embryos arc born. 
In about fourteen days the migrating progeny reach the muscles. Some 
believe that the blood-vessels a.re the channels of their conveyance. 'fhe 
most prevalent idea, however, is that they pass through the intC'~tinal walls 
ind peritoneal cavity and then enter the muscular system. Once in the 
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mu~cles, ovoid prolective capsules are thrown around the entozoa, each of 
which is curled up spirally like a hair spring. 'fhe muscular fibrillre sub~ 
scquently break down into a granular debris, interstitial connective-tissue 
forms in abundance, and in tho neighborhood tho muscles have an inflamed, 
gray-red appearance. 

The volnntar,v muscles are those usually invaded. The ends of the 
muscle-where it becomes tcndinous-cxhibit tlie greatest number. The 
diaphragm, lumbar, intercostal, cervical, and laryngeal muscles, and those 
or the eye are the favorite sites. .As a mle, the farther from the trunk the 
fewer the triehinre. At times the heart has been infested with them. Tho 
nuruber of the trichinre in the muscles is greater the longer the disease has 
lssted. 1 Later the capsules become dense, fibrous, cheesy, and even chalky. 

'Coh.nbelm ~talesthattbernuscltlB have 11ootherchangcs c:a:c<>pt those met with lu arute iofectiou1 
tl!.eaaee. 
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At the autopsy of one who has died of trich inosis during the first wee\, 
only the signs of more or less intense intestinal catarrh are found; after 
the fourth or fifth week, distinct signs of interstitial and parenchymnlous 
inflammation of the muscles are found as fine grayish-red strire. Intestinal 
catarrh, enlarged mescnteric glands, peritonitis, venous throrubosis, and 
hypostntic congestion of the lungs are also quile frequently found. Jln. 
cysted trichinre retain their vitality for a number of years. 

Etiology.-Trichinosis in the human being results almost exclusi\'cly 
from eating tricbinous pork. The raw flesh is most dangerous; the moro 
underdone the pork the greater the danger. Pork cooked iu any way lliul 
does not kill the trichinre is dangerous. Sausages., ill-smoked ham, 01 

quickly-broiled ham, or auy form of pork that has not been subjected to a 
moist heat of 170°, is 1iable to induce it. Salting meat docs not necessarily 
destroy the trichinre. Each trichina may g ive birth to a thousand young i 
about one-half a pound of pork containing trichinre could rapidly produoe 
thirty millions of tricbinre.' 

Symptoms.-Tbe symptoms of trichinosis are first gastro-intestinal and 
then muscular ; associated with these there is more or 1ess fevC'r. After a 
varying time fo11owing ingestion of trichinous meat, nausea, vomiting, 
vertigo, anorexia, a feeling of malaise, and a slight febrile movement 
occur. There is almost always diarrhma, the passages being first brownish, 
then yellow ; after a short time there are wandering pains in the limbs, 

r-D==-o:-"!..,.2_2..,..~-J,_2.....,~ -'2J~.Z6.,...Z-'),_.2.....,i-.Z~, ~!i~~', b:~~m~h~i~n ~,~;le~a;~~u~!~1\~~ 
.. • .. " .. £ .. ' .. " .. " ...... ' itncl rigid. In from four to ten daye 

••s redcma of tlie eyelids, perhaps of the 
entire face, occurs. The temperature 
ranges from 101° to 106° F., the 
pnlsefrom 110to120; there is photo
phobia, and movements of the limbs 
or of the eyes are accompanied by ex· 
cruciating pain. The pain in the 
limbs becomes so great that the patient 
cannot sleep. <Edema of the lower 
extremities is common ; and there 
may be general anasarca. Copious 
perspiration with sudamina cbn.rac~ 

terize the fever of trichinosis. The 
din.rrhrea. becomes exhaustive, the 
limbs are paralyzed and the patient 

Temperature Reco~o~ ~~~fourth week of acac• Lies in a s~ate of u~ter belplessnes.;,. 
ofTrichinoai.s. Deathonthe.29tbdar. Abdominal parns are sometimes 

present and the muscles of the ex
tremities may become strongly flexed. Deafness and apbonia occur when 
trichinosis of the stapedius muscle or of the muscles of phonation rC'spect· 



ively takes place.' When recovery is to occur the symptoms all gradually 
abate. This occurs in from four to five weeks after the first evidence of 
its commencement. When death occurs it is usually during the fourth 
week, and it may or may not be preceded by delirium. 

Differential Diagnois.-Trichinosis may be confounded with typhoid 
fever, myalgia, Asiatic cholera and inflammation of the muscles. The 
voints of diagnosis between trichinosis and typhoid fever have already been 
considered. 

From rnyalgia, or inflammation of muscles, trichinosis is distinguished by 
the abdominal pains, the diarrbcea, febrile movement, and the history of 
the case. 

Cholera is distinguished from it by the sub-normal temperature, absence 
of sndami na and copious perspiration, and by the presence of the charac
teristic r ice-water discharges. It is said that the nematoi<l can be found 
in the freces. In all cases a diagnosis ca.u be reached by excising a piece of 
the deltoid muscle and examining it microscopically. 

Prognosis.-'rhere are no reliable statistics by which its rate o! mo'rtality 
can be determined. H may be complicated by hy<lrothorax, pneumonia, 
bronchitis, hromoptysis, gastritis, enteritis, peritonitis anll :masarca. 

Treatment.-Preventive treatment consists in eating no pork that has not 
been so prepared as to kill any trichinre that might exist. The first indi
cation for treatment is to support the patient by a nutritious diet and mod
erate st imu lus. We know of no means of destroying the trichinre after 
they hare once entered the muscles. Very early in the disease a prompt 
emetic or a brisk purge may remoYe the trichinre from the intestinal tract. 
Calomcl, jalap, scammony and colocynth are efficient for such purpose. 
'ro allay the fever and overcome tho subsequent anmmia quinine and iron 
are of service. The treatment is mainly symptomatic. 

SYPHILIS. 

Syphilis is a specific infectious disease produced only by inocnlation. It 
presents a characteristic acute, initial lesion, and multiform chronic mani· 
festations, which follow a uniform order of development, and are of two 
distinct forms, called secondary and tertiary lesions. 

Morbid Anat omy.-Tbe pathological changes in the primary and second
ary stages are essentially inflammatory. About the point of inoculation 
there is hyperremia and ce11 infiltration, followed by necrosis or ulceration, 
and resulting at first in a papu le, and later in a simple excoriation or a 
shallow, indolent ulcer, with characteristic induration and a dirty-gmy base, 
which eventually leave::i a discolored, r~tracted cicatrix. 'l'his ulcer is the 
typical Hnnterian chaucre. For its many deviations due to aclventitious 
circumstances reference must be made to surgical works. Jn connection 
with the inflammatory changes of the secondary stage there is proliferation 

1 Cohnhe'.m 11tate:1 that the JlO>'ition or one lluftering trom trichlnoais ill that in which the varlou1 
lf0Dp1ofmu9c\et11relen91. extendeq. 
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of connective-tissue with new formations which soon subqidc or mergt. with 
the tissue in which they occur, producing ostoscs, or in vascular orga ns in
duration and atrophy. In ~he tertiary stage the process assumes the rorm 
of spcci6c neoplastic formations termed gummata, which may be circum
scribed and isolated, but more frequently are infiltrated through the af. 
fected tissue. 'rhey may appear as firm, gray, opaque nodules, or as !iOft, 
translucent masses. They consist histologicallyof a cell -growth, resembling 
granulation tissue, and, unlike the ear1ier manifestations, show littl e tend
ency to resolve, but e,~ince a marked tendency to undergo cascous and 
calcareous changes and to produce necrotic processes in the infiltrated tis
sue. 

In the skin, mucous membranes, and smaller cartilages and bones, this 
degenerative prncess results in fatty degeneration, ulceration, and slough· 
ing, and may result in widespread destruction of tissue. In the deeper 
organs it produces more or less circumscribed tumors, composed of ca
scous matter, granular detritus, calcareous deposits and fihroid indura. 
tion. The distinction between secondary and tertiary lesions is often more 
distinct clinically than pathologically. 'l'he glandular changes which 
appear soon after the initial lesion are permanent, and are due to cellular 
infiltration and hyperplasia, but arc no t usually attended by suppura. 
tion. 

Etiology.-There is no doubt as to the specific nature of syphi litic poi,on, 
or its transmission solely by inoculation, which may be mediate, immediat{', 
or tbrough the processes of conception. 'rhe poison is most frequently 
communicated during sexual in tercourse, but inoculation may occur from 
deposition of the poison upon any abrasion of the surface or .upon delicate 
membranes, as those covering the Fexual organs, without any solu tion of 
continuity. 'rhus infection may take place in kissing, or from the use of 
pipes, drmking vessels, etc., upon which the poison has been deposited. 
~ m-sing children may infect, or receive the poison from their nur~c. 
Physicians not infrequently receive it accidentally upon the fingers, or am 
the agents in its transmission by vaccination. 

Even more unfortunate are the victims ol syphi litic parents. The poi· 
r:1on in the mother invariably manifests itself in tho child, and when in the 
father, infects the offspring and, secondarily, the mother through lhe fret:d 
circulatiou. The syphilitic poison is most viru lent in the primary eoresand 
glandnlar affections, but is present in the blood in decreasing quantity 
through both the seconda.ry and tertiary stages. Late in tbc disease it is 
found only in the discharges from those organs which are involved in the 
specific processes. One inoculation of syphilitic poison, with rare excep
tions, confers protection from all subsequent poisoning. 

Symptom.s.-Primary. The period of incubation is variable, but is sel
dom less than ten da.ys and averages a.bout twenty.five. 'rhe first change 
is the appeara.ncc of a dark~red papnlc, which slowly enlarges, becomes in· 
duratcd early, is not painful, and may even escape notice. Although it 
may nm its full conrse without becoming moist, gcucrall.v the apex be
comes eroded, leaving a moist surface, or undergoes ulceration. The true 
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c. .11ncre cioes not secrete pus unless it becomes inflamed, but remains a stm 
pl\1i'lxcoriation, either moist or scabbed, through its entire course. Thein 
chm.\.tion may be thin and superficial, mily simply underlie the excoriation, 
or mt.y spread extensively into a.cljacent parts. In the course of six or eight 
weeks the sore begins to heal, the induration subsides, and finally there ia 
no trace loft, or if ulceration bas been present, there remains a white or 
slightly pigmented cicatrix. Soon after the appearance of the primary 
sore, the nearest lymphatic glauds induratc and enlarge but rarely suppu
rate. Nor do they resolve with the hea1ing of the chancre, but remain en
larged for mcntbs and years, and are eventually joined by other glands 
throughout the body. 

Secondary syphilis includes the ea»lier and generally lighter affections of 
the skin and nmcoaa membranes, with some of the affections of the org:tns 
and nerves. The most prominent are thuse of the skin whjch usher in the 
eruptive stage of syphilie. They appear from six weeks to three months 
after inocula.tion, and in nearly one.half the cases before the initial \esion 
has healed. This stags is often attended, at its invasion, by some slight 
fever and constitutional disturbance, marked by weakness, emaciation, and 
wandering pains in the limbs and joints. Th~ cutaneous syphilidcs assume 
nearly all the types of skin dii;eases, and pre.3nut in this multiplicity of 
form a distinctiYe characterist.ic. The earlier eruptions are generally tho 
simpler forms of erythema, and papulcs, and are diffused over the surface 
quite uniformly. Later, there appear vesicles, pustules, tubercles, and 
scaly eruptions which arc more apt to be ga.thert:d in groups. Not infre
quently several or all the forms may he present. In all syphilides thero 
is a grneral roundness of form, an absence of pain aua itching, and a pe
culiar livid coppery color which gradually changes in cicatrices to a glis
tening white. 

Secondary syphilis most frequently affects the mucou• membranes of the 
fauces and pharynx. In connection with the ear1ier symptoms there may 
be only a diffuse hyperremia and a redness with or witl1out ulceration; but 
with the later secondary and earlier tertiary, tllere is a pe.:-uliar dusky red 
e.ppearance, the result of chronic congestion, and more or less thickening 
rind induratio11 about ulcers and mucous patches. This cvndition seldom 
causes any pain or discomfort, and the ulcers may disappear spontaneously. 
Mucous patches appear most abundantly about mucous orifices, as the 
mouth and anus, but may appear on the skin. '11hey are round or 
oval, slightly elevated spots uf varying size, with a moist excoriated sur
face, which does not ulcerate unless irritated. They appear with the 
earliest eruption and continue with decreasing frequency into the tertiary 
stage. 

The secondary affections of the eye assume the form of iritis with ex· 
tensive exudation, and retinitis, which, appearing with but little pain or 
photophobia, is attended by cxtravnsations and partial or comp.lete abolit~on 
of function. In connection with the general tcgurnentary mflamrnation 
the bn1r-bulbs are involved, and the hair becomes thin or is lost en· 
tirely. 
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Tertiai-y.-Secondary symptoms usually pass away after a few montha 
::i.ncl the 1mticnt may never suffer furtbcr, or, more frequently, Le enjoys a 
period of apparent health of from two months to two years, in some cases 
extended to twenty or more years. In other instances there is no break. Lnt 
the secondary lesions merge into those of tho tertiary slage. The special 
characteristics of tertiary lesions, as already stated, are the formation of new 
tissue-gummata.-and the tendency to cause degenerative and necrotic 
changes. F ibroid change and induration are less frequent results. They 
invol\'c deeper parts, and are not symmetrical, but are persistent and re. 
current. Tertiary syphilis is rarely attended by any fever, and even a ca
chexia is wanting in most cases. When present th is cachexia. is indicated 
by anremia, with possibly some anasarca. and general depression, both physi
cal and mental. rrhe skin is d1·y, harsh, and dirty looking, t he face thin, 
the eye dull, and the general appearance that of decay. In the skin, 
gummy tubercles, which may be single or in groups, result in ecthyma, 
rupia, and extensive ulcers, which leave characteristic cicatrices. Sub
cutaneous gummat11 may soften, break through the skin, and form deep 
ragged cavities which heal slowly. Similar processes occur in mucous 
membranes, more particularly of the mouth, pharynx and nose, and may 
destroy the tonsils, fauccs, and soft palate, or entirely clt:.:ar out the nasal 
cavities. rrhc resulting cicatrices produce permanent stricture of t he fa.noes 
or cesophagus, a11d other deformities. 

Syphilis of the Tiscera is most frequent in the liver, wl1ere it a1Jpears as 
gnmmata or general fibroid induration. All the organs are liable to sim
i1ar deposits, as the heart a11d arteries, lungs-syphilitic pneumonia-and 
bronchial tubes, or any abdominal organ. In the bones, caries ancl necro
isis are often chronic states, and difl'nse or circumscribed periostitis with 
the formation of painful, tender nodes is very characteristic. rrhcsc 
nodes do not often suppurate, bnt are quite permanent. Of even greater 
importance arc the lesions of the nerves. The crania1 bones and cerebral 
membranes are the seat of nodes and gummy tumors which cause convul
sions or paralysis and disturbances of function, as epilepsy and insanity, 
by direct pressure or through inflammatory processes. In the brain sub
stance inflammatory softening and incluration a.re the most frequent changes. 
In the eye the cornea, iris, and retina. are more frequently affected, and 
the change>s differ in degree rather than in form, from those found in the 
secondary stage. 

Inherited Syphilis.-Syphilis may be inherited from either the father 
or the mother. IC from the father, the mother will not escape infection 
during pregnancy unless he is in the tertiary stage. Syphil it ic mothers 
usually abort two or three times, then produce a weak, unhealthy child 
that dies within a few days. Finally, an apparently healthy child is born. 
It does not develop properly, however, looks old and withered, and in a 
few montl1s secondary eruptions make their appearance with excoriations, 
mucous patches and ulcers a.bout the mouth, nose, anus and genitals. At 
the same time it develops the characteristic snuffles. The nose dischargeR 
an irritating sccrrtiou at first1 producing excoriatione on tbP. Hns. Becom~ 
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ing closed it fills with mucus and pus which procluco ulceration and n& 
crosis. 'l'ertiury symptoms appear early, and gnmmy tumors and fibroid 
indurations may occur in the viscera. in connection with the secondary emp
tions. Such children ha.vo a very characteristic appearance; they arc thin 
and poorly nourished, tho skin is pa.lo, coa.rso and wrinkled, tho forehead 
and check prominent, the eyes and nose sunken, and the teeth present the 
peculiar pegged appearance. Interstitial keratitis causes defective sight 
and photophobia, and the child, with some deafness, a. coarse, harsh voice, 
wrinkled brows and apathetic look, presents a pitiable sight. 

Differential Diagnosis.-:For tho diagnosis of the primary lesions reference 
should be made to surgical works. As the diagnosis of secondary and ter
tiary lesions depends so largely upon their location, they are considered in 
connection with the dise:1ses of the various organs. In inherited SJl)hilis 
tho coryza and snuffles, the cracks, excoriations and fissures about mucous 
orifices, with mucous patches, arc the early characteristics. Later there are 
the scars on the face and in tho throat, the sunken nose, and peculiar tecith. 
In many cases, however, the differentiation can be made only by the results 
of treatment. 

Prognosis.-As a. rule the prognosis is favorable before destruction of tis
sue has begun, and even afterward the necrotic process may be arrested. 
It varies greatly, however, with tho nature of the lesions and their situation. 
In confirmed drunkards, and when the disease assumes a rapid or malignant 
form, tho prognosis is grave. In inherited syphilis the prognosis varies 
with the date of the appearance of symptoms. If the eruption is present at 
birth or occurs early the child se1dom lives. The longer the disease remains 
latent, the more favorable the prognosis. 

Treatment.-The treatment of syphilis is primarily specific, and confined 
to the use of two drugs,-mcrcury and iodine. Secondarily it is hygienic 
and tonic, a relation which for a time is reversed in some cases. Specific 
treatment is often unavailing when used alone, but becomes bril1iantly suc
cessful when assisted by fresh air, good food, exercise and rest, with oil, 
iron, quinine and other tonics. 

As a rule mercurials arc more efficacious in the earlier, and iodine in 
the later manifestations. Mercury should be givl!n as soon as a diag
nosis of chancre is established, but were better omitted until the appear· 
ance of secondary symptoms than used on an uncertain diagnosis. When 
treatment is begun thus early, it should be continued for at least a year, 
and followed by one or two years of a. mixed treatment of mercury and 
iodine. 

When treatment is begun late in the course of the disease eith~r iodides 
alone or a mixed treatment will most speedily remove the les10n, after 
which the patient should continue treatment for a year or more. Gener
ally it is well to continue a mild mercurial course for at least six months 
after all lesions have disappeared. The present tendency is toward a more 
extended use o! mercury in the la.ter stages of the disease. The methods 
of administering mercury arc too numerous to be described in de~a il : the 
more common, aside from that by the stomach, are, hypoderm1cally, by 

Ul 
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fumigation, baths and inunction ; the latter being the most clcsirnble for 
children with inherited syphilis. Iodine may be used in its combinations 
with potash, soda., ammouja, mercury, iron, etc. The doses of boLh 
mercury and iodine must be determined by trial for each case. WiLh 
mercury they should fall short of salivation, but with iodine should 
incrcMe to the limit of the patient's endurance, or until the lesions yield to 
treatment. 



SECTION VI. 

DISEASES OF THE NERVOUS SYSTEM. 

(11.cludin[J DiseaseJS of the BNiiti, Sprnal Oonl, and P1mctirmal Nervous lJise~.) 

GENEH . .AL SY.l\U''TO-'LA.'l'OLOOY. 

'rnE symptomatology of nervous diseases presents many pecul iarities 
which rcncler their diagnosis especially difficuJt. Nearly every physical 
aml rational symptom may l>c fhe result of so many different lesions that 
:1t best it is indicative of lhe scat and extent of the lesion only, und not of 
its 11:1tnre, and oftcu only cletcrmiiws the division ol the ncrrnus system 
which is affected. Symptoms arc, U1creforc, often entirely negaii\'C.w hcn 
taken ~ i ngly, and find their significance on ly in tho order and manner of 
their dcrnlopmeut, or in their combinations with others equally valueless 
]Jl'l" tic. AH lci;ious of nCITOus lissucs result in (1) impairment or abolition, 
(".!.) cxaltatiou, and (;j) pervcr:5ion of function, an<l may manifest themselves 
through the motor, sensory, co-ordi nating, or })sychicnl systems, by symp
toms which will yary with the location, nature, and extent of tho lesion. 
1 slwll first consider some of tbo more important symptoms in their gen
eral relations to norm lesions. 

Motor Paralysis.-Loss of motor power, or voluntary nervons control of 
muscnlar movements, may exist in all degrees, from tbc sUghlcst wcakcn
inµ- or clolayiug of the nen'ous impulse to absolute abolition of tho impulse, 
or its completo arrest iu transit to t he rmtsclcs. The lighter and interme
diate grades are termed paresis, whi1o paralysis is applied lo cxtcnsi\'C or 
entiro Joss of motor power. Tho paralysis may affect only ono group of 
muscles, i.e., mouoplegia; or one-half of the body, i.e., hemipll'gia; or the 
extremities, i.e., paraplegia. 

(a) Heflcx Act iou.-In paralysis !allowing d iseaso of the lateral columns, 
i.e., tho motor trnctso[ tho spiual cord , the reflexes arc exaggerated . Under 
suitable irritation tho apparently powerle:is must:ks execute violent move
ments nn<l become powerfully contracted . 'l'hc.se reflex movements arc 
not alwavs limited to the irritated limb, but may appear in other paralyzed 
muscles. · For diagnost ic purposes, then, reflex action indicates unimpaired 
nervous connection between tho paralyzed muscles and tho spinal centres, 
anJ can ne\'Or be present when tho pnralysis is due to a destructive lesion 
of the nuclei of origin of the affected nerves or of the nerve trunks, but is 
generally most distinct in c1isea~c interrupting tho transmission of rnlun· 
tary motor impulses. A very common and patent form of reflex action is 
kuown as tendon rejlc.1. If in health the tendon o! any muscle bo struck 
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a sharp, quick blow, there will immediately follow distinct contrnction of 
its attached muscles, most marked, of course, in tho larger muscles, as 
those attached to the patella or tendo Achillis. Abolition or cxaggora
tiou of tendon rellox is :m important }Joint in diagnosis. Either may Le 
associated with decrease or increase of the superficial or skin reflexes. A 
third form of reflex action is called ankle clonus. rl'his consists in n clonic 
tremor of the muscles, particularly of tho leg, occurring whenever the 
muscle is stretched by Hexion of the loot, and continues during Hexion. 
In sm·ere 1 ascs it may bo excited by putting the too to the floor, and then 
often involves tlie entire limb. Abolition of reflex action may be duo to 
degenerative changes, either in the nerve trunk or spinal centre, but exag
geration is the result of lesions in the Intern! tracts of the spinal cord. 

{b) Electrical Irritability .-Electrical coutrnctility of paralyzed muscles 
may remain normal, be impaired, or lost. When not otherwise specified, iL 
is understood that the muscular contraction is produced by a current ap
p1ic<l to tho motor nerves. When muscles atrophy from disease, or arc the 
sent of degenerative changes, Faradic contractility is proportionately dc
crcasc<l. Tho reaction depends on the integrity of the nerve and its cells, 
and is not affected therefore in disease of the brain or spinal cord causing 
intorruptiou of the uer\•e-impulsc. \Vhen diseaso invoh•es spinal nuclei or 
nerve-trunks, Faradic contractility is often rapidly and extensively loiit. 
l::iuch muscles may still react, however, to the slowly interrupted gnhanic 
current, even after they fail entirely to rc2pou<l to the Faradic. Indeed, 
galvanic coutractility may increase as Faradic decreases, and eventually 
become more marked than in healthy muscles. When nerve-trunks no 
longN respond to electricity, the muscle itself may, in some conditions, 
still sl1ow au increasing electrical irritability. 'l,his, in its various forms, 
is called reaction of degeneration. 

(r.) Muscular Nntrition.-)Iuscular nutrition and tonicity generally 
keep puce with contractility; and the muscles remain firm and bnt 
slightly reduced in bulk, or they may become small and flabby, or in somu 
cases contracted and rigid . rl'ho former condition prevails' when the dis
ease lies in the laleral or motor tract of the spiual cord. Implicatiou of 
nuclei or nene trunks results in flaccid and wasting muscles. Higidity 
am! contraction follow irritative lesions or complications and also oct·ur in 
lmralysis or long standing, in which case they aro mostly due to secondary 
descending degeneration of the cord . 

Uencral l'aralysi~.-Lesions resulting in general paralysis of necessity 
involve such important parts as to be followed in most cases by immediato 
cleath. General paresis occurs in connection with insanity from dilTutio 
disease of tho cerebral cortex. It implicates all the voluntary muscle!!, 
not excepting those of deglutition ancl phouation, but is slight in degree, 
seldom extending beyond weakness and sluggishness of movement. 

Bulbar paralysis is perhaps tho nearest approach to general paralysi~. 

DiscfLSe of the pons or medulla generally results in bilaternl paralysi~, and 
is the cause of the mixed nnd crossed paralyses occasionally met with, as 
parnlysis of both arms, both legs, or ouc side cf tho face and the opposite 
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side of the body. Motions of tho·eye, phonation, deglutition and respira
tion are especially liable to be interfered with, and death is seldom long 
delayed. 

Hemiplegia is a motor paralysis limited to a lateral half of tho body. 
It 1s gcncmlly the result of a lcs10n above the medn11a, and most fre
quently of the corpus striatum, but may rnsuft from disease In tho cerebral 
hemisphere or crus. It occurs on the side opposite to the disease or in
jury. Its most frequent cnnse is undoubtedly apoplexy, but it may be 
due to other cerebral injuries or disease, and not infrequently is functional. 
'l'hc causes of hemiplegia may be classified as follows : 

! 
Compression from bone, blood, pus, or infl i1mma 

tory exudations. 
Tumors. especially carcinoma, sarcoma, gmmuata, 

Cerebral Causes.... Partial anremia from tluombosis, embolism, soft. 

l 
ening, mieurism: apoplexy. 

Enccphalitis,-abscess. 
Atrophy and sclerosis. 

Spinal Causes .....• { Ast~~ocvoe;.d~r any disease affecting a ln.tcral Jmlf of 

Fl~:~t~~~~~~ ~~1~1. ~~~.i~ { rr;~~~~~' :~~~rca, epilepsy, diphtheria, malnrin, 

When the paralysis is of cerebral origin, the muscles are seldom affected 
uniformly, and it has been 11otecl that those which suftcr least are such as 
act iu conjunction with their counterparts on the JJon-paralyzccl SillC. '!'he 
muscles of tbe arm and leg are ch iefly affected, while those of the trunk 
and neck orten escape entirely, so that the body and head rcmaiu erect 
and firm. Tho paralysis is generally descending in its onset, an<l asceml
ing in its recovery, the leg being fast involved aud the first to regain its 
power. Occasionally, however, tho leg escapes entirely, or it may suffer 
a more complete paralysis than the arm. 'l1lrn third nerve is 11ot affected 
unless the lesion is in the crns, the paralysis always being on the same 
side as the lesion. The fifth is involved in lesions of the pons and may be 
paralyzed in either or both roots, a condition indicated by amesthesia o( 
tho !ace and cornea and paralysis of tho muscles of mastication on the af
fected side. 'fhe facial, on the other hand, seldom escapes in lesions of 
the·interual capsule. 'fho face becomes blank and motion1ess, the month 
is drawn toward tho healthy side, and the paralyzed cheek puffs on expira
tion. 'l1he muscles 0£ the tongue may escape or suffer with the others, 
and the tongue will then be protruded with the tip IJOintecl toward the a£
fected sid e. When hemiplegia is uncomplicated its diagnosis is evideut, 
but if associated with comn it may not be Teaclily appreciated. 11he par
alyzed limbs, however, will be more flaccid, and when raised and released 
will drop more heavily and limply than on the unaffected side. If the 
face is implicated the peculiar expression and retraction of one angle of 
the mouth will he readily appreciated. In the differential clisgnosis of tho 
causes of hemiplegia the location, nature, and extent of the paralysis will 
be of value, but the most important points will be found in the history of 
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the case, the manner of in-rasion and the ]Jectiliar combination of other 
Sj'mptoms. It has been noticed that paralysis causc<l by lesions in the 
motor tract not involving the cells in the auterior cornua oI the cord is 1ml
dom followed hy much muscular atrophy, or more than would be caueed 
by inactivity, while disease affoctiug these cells or the peripheral nene
trnnks produces marked muscular atro1Jhy as well as paraljsis. 

Paraplegia.-llilatera1 paralysis, of whatever extent, is termed 1rn1·11 
plegia, aud, when of organic orig in , affects only those parts of the Lo,ly 
supplied by nerves leaving the spinal cord at 01· Lelow the seat of the le
sion. Hs causes may be classified generally as follows: 

Brain ... 

Spinal. 

. ~ llernorrhage in both hemispheres or the pons. 

{

Compression of the cord from fracture, caries, disloca
tion, spiua-bifida, from blood (traumalic), pus, exLuln-

. · · tions, tumors, transverse myelitis, poliomyelitis, shock 
alld concussion. 

Peripheral. .. ~ Inflammation or degeneration of nerve-trunks. 

Fu~~~~1~~ic. { li)':::~~~' e1~~-enmatism, S)philis, poisons, i.e., alcolrnl, nr-

Reflex ...... ~ Diseases of genito-urinary organs, diseases of intestines. 

Organic para1Jlegia, therefore, is commonly o( spinal origin, aucl in ex
tent varies with the seat of tho lesion. If this is located in tho dorsal re
gion the lower extremities alone are affected; the paralysis becomes more 
extensive the higher in the cord it Las its origin; when th is is in the cer
vical region the entire body, including the diaphragm, may be paralsze<l. 
ln all forms, however, the sphincters arc liable to be in volved. Generally 
if the disease is high up there will be spasm and rntention; if ]ow clO\\Tl, 

paralysis and incontinence. l)aralysis may be of all grades and w1rietics, 
corresponding to the areas of the spinal cord iuvolved. 'rl10rc may be 
simply slight paresis, decided paralysis with sensation unimpaired, or com
plete paral)1Sis of both motion and sensation . Disease of the cord hns a 
special teDdency to be symmetrical, and confined to particular trncts. As 
a result, the effects arc very varied. Wl.ic11 the changes are confined to a 
lateral half, motor paralysis airccts the parts below on tliat side; but owing 
to the immediate decnssation of seusory fibres on enteriug the cord, and 
their couseqnent implication with motor fibres of the other side, anxi:;
thes ia is found on the opposite siclo of the body below the lesio11

1 
with 

possibly a distinct line of auresthcsia marking the u11per boumfary of motor 
paralysis. 'I1he limitation of spinal lesions to distinct trncts has given rise 
to such characleristic combinations of symptoms as to lead to their being 
considered as S)Stemic diseases. 1 

Aside from the foregoing forms of paralysis for the most part clue to in
terruption of the connection between nerve-nuclei or trunks and the higher 
centres, paralysis may result from direct injury to, or destruction of, these 
nnclei or trunks. In such cases the paralysis is confined to the clistribn-

1 Soo Locomotor Ataxia, PrognMsfre Mirsc11lcir Atrop1111, etc. 
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tion of the affected nerves, is gcncr;.\lly more complete and permanent than 
in other forms, and is attended by rapid loss of Faradic irritability, with 
wasting of tho muscular tissue and the reaction of degeneration. 

Spasms, C'o1tv1tlsions, 'l..'rcmo1·s, Gontractions.-In determining tho scat 
nn<l nature of the disease causing spasms the same anatomical facts are to 
be considered as in the diagnosis of paralysis. It is probable that irri
tative lesions of the same centres as are affected in paralysis result in mo
tor disturbances; hence convulsions of a lateral half of the bocly may bo 
a:>cribed to irritation of the opposite cerebral hcmispl1ere. In a siruilar 
manner spasms confined to the lower portion of the body and bilateral are 
to be considered of spinal origin, while general com'ttlsions may be the re
sult of general cerebrn.l disturbance or a single lesion, whose effects are 
general. Basing tho diagnosis U}JOn our knowledge of the motor meas of 
tho cerebral cortex, it is possible in many cases to locate the lesion quite 
exactly by careful considcrntion of the location and extent of tho convul
sive movements. Spasms are oven more varied in their distribution than 
paralysis, affecting single muscles, muscular groups, a single limb. 11alf 
tho body or all the muscles, not excepting those of respiration and deglu
tition, and they vary in degree from light fibrillary twitching to such 
violent cramps as to rupture muscles or to fracture bones. When the con
tractions are persistent they arc termed tonic, but when rapidly alternat
ing with relaxation are called clonic. Convulsions a]Jpear as symptomatic 
of both organic and iunctional disease. Tremor of the muscles often ac
companies paralysis, which is frequently fol1owed by tonic contractions. 
Fibrillary twitchiugs arc common wherever there is excessive atrophy of 
the muscles, as in disease of the anterior horns of tho s11innl cord, i.e., 
progressive muscular atrophy, poliomyelitis, and more rarely myelitis, or 
again where tho peripheral nerves are the seat or destrnctiYe lesions. 

Smsory Paralysis, An<eslltcsia:.-Auresthesia, like motor paralysis, may 
bo located in any part of the body, may be of all degrees, and may bo super
ficial or extend to deep parts. When slight it is only a sense of numbness 
which gives tho impression of some soft substance covering and 1n·otccting 
the parts, and is generally attended by forrnication or burning prickly pains. 
In Complete anresthesia tho patient is unconscious of the seYerest injury, 
and bed-sores may denude the bones without his being aware of their ex
istence. In some cases sensations of heat and cold arc stiJl appreciated, 
while all other sensibility is lost. Among perverted sensations may be 
placed those conditions in which sensation is delayed, and the patient 
appreciates tho impression only after tho lapse of sonic seconds, or is 
unablo to cleterminJ its nature. In many cases he suffers severe iieuralgic 
pain in tho an;:e;;thetic parts, duo to the central ncnons irritation. An
resthesia may be general in cases of hysteria, hut ra.rely so in other condi
tions. It very commonly appears as herni-anresthcsia, from causes similar 
to those of hemiplogia, but i~ les:; frequent than the .lat~er. It ~10st fre
qneutly depends upon a lesion of the internal capsule m t~s posterior part, 
in the region of the optir tlrnbm1rn hqhi11cl tho fibres pas~rng to t!1e mot~r 
area:;. Lesions or the t<'am('ntnm of the crus flfao result m opposite hcm1-
anresthesia. Spinal an~sthesia results from a lesion of the posterior col-
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umns or sensory nerves and is nlw:tJR as~ocintccl with pnr;.1lysis. Tho con
dition of reflex action will indicate somewhat its nnturo. When parnly~ii• 
and ana?sthcsia are the result of destruction of ncno nuclei in tho con], 
or of injury to the nc1".1e-trunks supplyiug tho i1aralszed part, reflex ar· 
tjvity will be nbofo;hed. When, however, the paraly~is is due to disca;;o 
of tho btcral tracts, reflex action is often increnked. .As noted before, a 
lesion of a lateral half of il10 cord may give a pnraly:o\iS compounded of 
motor paralysis on the side of the Je:siou and i:;ensory paralysis on the op
posite side. 

Hyperll'.-;thesia.-Hyper::esthesia, either general, )Jartial. or of the n1ncs 
of special sense, is of common occurrence in ucn·ous disease, since it may be 
the result of the most trivial dislurb:rnccs. It is prl'scnt in the conge:stirn 
or early singes of inUamnrn.lory con<litions of the brain and COJ'd, and in 
functi onal disturbances. It is o(!en a symptom in lhc earlier stages of fc. 
brile diseases and in inflammation of the skin. Wh en normal seneation 
becomes painful, it is termed hyperalgesin.ancl appl'nrs as gastralgia, cnternl
gia, or, in the nerves of special sense, as sparks and flashes of light or even 
the appcn.rance of distinct forms of men and animals, ringing or ,·iolent ex
plosive sonncls, and, in some case:-, continuous converRation, or as disturb· 
a.aces of taste and smell. 

Disorders of co-otdhwtion arc of rare occurrence except in connection 
with sclerosis of the posterior columns of U10 cord . DiReasc o( the ccrebcl· 
lum is inclicatcd by lack of co.ordination, a. staggering gait, or entire ino~· 
bility to maintain the erect position. 

Jlfental Dislurbances.-All forms of cerebral disease are attended hy 
more or less perversion or the mental powers, but such symptoms are sug
gestive only of the general nature of the cerebral changl's, and but remot<'ly 
of the charncter of tho lesion. IlYJ)Crremia and inflammatory conditions 
generally produce at first exaltation of mental processes which may vnry 
from simple excitement to tho wildest delirium. On the other hand, any 
lesion which causes smlden shock lo nerve centres or interferes with nulri· 
tion, either by simple pressure or through clcstrncliou of the cerebral tissue, 
is generally indicated by depression or abolition of mental power. P:itients 
evince the most varied forms of mental dislurbancc, and at different times 
suiicr in their emotions, intelligence, or will. They may be happy, 
11ila.rious, angry, or sober, melancholy, sullen and distressed. In intel
ligence lhcy may appear brilliant, vivacious, and the exaltation may extend 
to delusions and hallucinations, or they may Jose all reasoning power and 
memory and become idiotic. Delirium o[ meningeal origin is genera.\ly 
active or even maniacal, but becomes low and muttering, as in the typhoid 
state, in the later stages of cerebro-spinal, basilar or tuber~ular meningitis 
or in clbease secondary to otitis media ; it common ly ends in coma, with 
abolition of sense, sensation and rnluntary motion. Although coma is often 
prcRCnt in cerebral disease, it is dependent upon many other and diver~e 
causes, and often demands a differential diagnosis as to its origin. Jtg 
causes are clnssed as cranial or extra-cranial, although they all act directly 
upon the cerebrum. 
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Tho more common causrs ru·e : 

{ 

Ilyperromia, Anromia, CEdema, Compression, Tumors, 
Cranial . . . . . . . Thrombosis, Embolism, Apoplexy, Ah!'cei:is, So[tcn-

ings, Shock. and Concussion. 

{ 

llystcria, Epilepsy, Urromiu, Ammonmmi.a, Cholmmia, 
Extra Cranial . Poisons of drngs, Narcotics nnd Anmsthetics, Anti-

spasmodics, Alcohol, Poisons of fevers, Malaria, C'tc. 
Tropltic Oltanges.-M:my forms of nervous disC'ase arC' attended bypecn

liar nud rapid trophic changes throughout the body. They appear in the 
skin, mm;cles, joints, bones, and viscera. The more common nm bcd-sorC's 
and inflammations of the urinary tract. H may suffice lo say generally 
that trophic changes arc associated only with irritative or destructive 
lesions, which implicate the ncrvc-tnrnks or t heir nuclei of origin in tllC' 
cnso or motor nerves, but in tho case or sensory nerves may be located in Lhc 
gray matter of the posterior portion of the cord. Jnjnry of motor nen'C'S 
generally results in muscnl:tr or arthritic changes, while cuLaucous change& 
are clependeut upon lesions affecting sensory nerves. 
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DISEASES OF 'l'IlE BRAIN 

will be considered under the following heads :-

I. Cerebral Hypenemia-active or V. Cerebral Softening. 
passire. VI. Cerebral Apoplexy. 

JI. Cerebral Anannia. VII. Abscess of the Brnin. 
III. Afeningitis. VIII. Cerebral T11mors. 
IV. Cerebral TM-ombosis and Em- IX. Scle>·osis of llte Brain. 

bolism. X. Hypertrophy of the Brai" 

CEREBRAL HYPERLEiUIA. 

(Congestion, of the Brain). 

Cercbrnl hyperremia is an increase in ihc qnn.utity of the blood within tho 
vci:;~els of the brain. It may be artfre or passive. In active hypcrre
mia. there is increased cu1Tcnt, and the blood is ni'tcrial, while in passirc 
hypcrremin. the current is retarded, and there is nn excc~s of venous blood. 
It seems probable that both (orms o( hypcrromin. may really produce aure
mia, so far as the cerebral nnlriiion is conc:crncd, Uy compression of Uie 
cnpilfaries an<l lymph spaces. 

Morbid Anatomy.- ln zmssive hyperam1ia., the veins nntl sinuses arc en
gorged with blood, and, when long continued, tbc dura mater appears 
distended, and sometimes the cerebral convolutions arc fl attened, with a do-
oidcd pinkisl1 color in tho gray substance. On microscopical examination, 
the perivn..-cnl:lr lymph spaces arc seen grea.tly diminished, or possibly ob
li tera.tcd. In the former case, ln.rge pigment granules are scattered outside 
the vessels a.long their line. 

On .~ection, the white substance is seen clottcd with numerous blood 
points, and the cortex is grayish reel. At the lower portions of the cere
bellmn there arc dark red imtches. ln active hyperannia the small arteries 
arc enlarged, and the capillaries of tho meninges are distended. 'J,hi~ may 
be accompanied or followed by redcma of the pia mater and distention of 
the ventricular cavitics. 1 The conc11tion of the membrane is no guide, 
either to the existence or degree of hypcr::cmia, and transitory active or pas· 
sive hypcrremia. often leaves no trace discoverable at the autopsy.~ 

Etiology.-Acti\"C hyvcrromia may be due to increase in the blood press· 
ure, from excessive action 0£ the l1cart, from contraction of the surface 
capillariEs during a cbill, from prolongccl mental Jabor, intcni;:c emotion, 
digestive dislnrbanccs, acute blood poisoning, increasecl atmospheric press
ure, and gravitation from a prolonged recumbent posture. Local arterial 
anromiu. in other parts of tho body, such as arises from sudden cold to the 
surface, intense muscular exertion, and pressure o[ tumors or dropsical 
fluids on the main l)ranches of the aorta, may also induce active hyper:r-mia.' 

1 Ecker l!lntci, th11t the cnpillnric.i 1111<1 smnll w~~>!cls arc !!Ometimcsdoublc thcirnormnl calibre. Niemeyer 
and Nothna,...<><:l irtntc that atrophy of the brain may re~ult from chronic plU'•frc hyperremin. 

"Many 1mtholoW~t!l, while admitting the 1io~sibility of par!inJ con:;;c~tion, aircribe to post-mortem 
chnngc11whntothcrsdenomi11ntcloc11lcongcstion. 

fr;~v::~:'~ ~~~c:~~~~~~:~11::c been nrrc~ted ns drunk on cold nights, \\hen tboy were only Rull'cri111 
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PJralysis of tl1e vaso-motor nerves o( unknown origin, or scrnrc nervous 
shock, and poisons, alcohol aud certain drngs, especially nitrite of amyl, 
will giro rise to active cerebral hyper::emia. It occurs more frequently m 
hot climates than in cold, and is said to follow breathing exceedingly rar
efied air. Iusolation is probably in.ore tban intense aclirn hyperremia. 1 

Passive cerebral hyperremia, when general, is the result of o1structcd 
venous circulation, itself the result of pressure upon the jugular or Yena 
ca.va clescendens. Prolonged fits of coughing, playing on wind instruments, 
and prolonged slraining at stool may induce it. Any cardiac valrnlar le
uion that obstructs tbe blood in the pulmonary vessels, or any disease of the 
lungs which offers obshuction to the onward current, will lead to passim 
hyperremia of the brain. TricuspiU regurgitation stands pre-eminent among 
these causes. ParfoLI or complete stenosis of the larynx will induce it, as 
ineroupancl oodenrn. glotticlis. Thrombi in the cerebral sinuses may induce 
passive hypcrremia; and it sometimes occurs from feeb1eness of the incoming 
arterial flow. 

Symptoms.-The symptoms of cerebral hypcrremia may be grouped in two 
elasscs :-those of excitement aucl those of depression. In all cases these 
symptoms are increased by a recumbent postnl'e, by a forced inspiration and 
by stimulants. The symptoms of excitement arc a diffuse imin ancl lhrob
hing in the head, accompanied by dizziness, vertigo, flashes o[ light, ringing 
in the cars, rest](' ness, insomnia, and pcrh:i.ps delirium and conrnlsiom". 
Photophobia is present; and there may he nausea and vomiting. Sleep is 
nsnally broken and clistnrbccl from the onset. The gait is unsteady, the mind 
confused, n.nd sometimes the speech cmbarr:u::::ed. In active hypen\'mia lhc 
pulse is nccelcratcd, full, bounding, and ~1ard, m!cl t1.10 carotids ~n_d t:mpo
rals p11l~:1te forcibly. An ophthalmosco111c exammalion re\'eals rnJect1on of 
the retinal '\"CS.~fa, and the conjunctiYre arc often suffused. In most cases 
there arc both motor and ~cnsory disturbaDccs. As a rule, the mcnta.l state 
in a.ctivc hvperxmia is one of exaltation. These patients are irritaLle, 
pee1·ish anrl highly excitable. They are npt lo talk a great deal. \\'hen 
coma occurs, the h_ypcrremia is described as apo11Zectic; when _conv1~l~ions or 
spasms are prescM, it is called epilf'phc .: and when there is clclmnm we 
have lhc maniacal form. The latter isnwuiaeplte11iera or impulsiveinMm-
t"ty.' Pamlrtic symptoms a.re rare in acti,·c hypcrrerni~. . . . 

'l1he svmptoms of deprcRRion arc dull hc:i:da.chc, wrt1go, rmg111g m the 
C'ars, wilh con(miion of mind and dulncss pas~ing into somnolence, stupor, 
or complete coma. IlluRions and hnllncina.tions ~re uncom~on.' . Con
vulsions may occur in chililren. 'Vhcn due to pnss1,·c hyperre11.1m, as is not 
11ncommon, there is a c.vanotic hnc to the CacL' and neck, ~he Jt1g~lars and 
\'CllOllS system arc ovcr-distcnclcd, and the arterial syst.cm is scnnbly filled. 
'J1he pulSc varies with thr etiological (canliac) lesion. In old people, nflcr 

fri1e:::,t~~~1~~~~~: 1:;ri~~~~~ 1~~~~: ~~n~i~~~~~l~ n~•:~n~,;~~r~~>1t~·~~<j ~·;c~:~~;1;~~~~·01;~~· :.~s~'~;~~hp~:.'.:~ 
n; ;~11~::!d;~~b~0~1:1~!~:'.: 1::;:t~nt'~~~n~';~1,:~c~,:~· ;.~i~11.11~ti;

1~~1~i npn11l('('tifonn ,·nril'ti<"11 nrc either trul' <"Ill· 

k1:f:r~;~~~;1:1~/-~~~1~'.~11 :1 c;:~~~rl~:;;;~H•;~;,_...¥ that i;ci.i:c.i 1111ti1•11ts when In the midst or n crowd or 
11rhllelnacert11ln1>l&ceoratreet. 
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depression of S]lirit.s, or rt. long period ~f taciturnity, there follows Wand.er· 
ing delirium, usually nocturna1, ta.lkalivcnc s, an~ a ~late often bor~crmg 
on by8tcria. The mind becomes more and m.ore ma.chYc, and sensat10u ua 
well as motion is diminished. This condition is followed by coma, with 
stertorous breathing and relaxation of the sphinctc1:s. 'l'his coma, whi~h 
is frequently interrupted by local or general convuls1ons, generally encl:; IU 
death. 

Differential Diagnosis.-Cerebral hyperaomia may be mistaken for apo· 
plexy, em,bolisni, 'ltramiia, acute alcolwlismus, epilepsy, and cerebral au .. • 
mnu'a. 

In cerebral hemorrhage tho onset is more sudden; the coma is prolonged, 

nu~:o~~~;~i1~1 ::,~~;~~!~~~h~h::~s~~ ~::a,~e~1e~n~~1:1~~~1~: ~~!:a:1\: head cool , 
the respirations and lmlsc-ratc are rapid and irregular, there is rnmally evi· 
dence of cardiac ''alvnlar disease, aphasia follows Lhe attack, and the symp .. 
toms are more permanent than in acute bypcrremia. 

In urmmia lho coma is deeper and generally ]>receded by convnlsion5;. 
There is ceclcma. of the eyelids or of Lhe lower extremities, and the urino 
will be found to contain albumen and casts. 

In ejJilepsy there is usually an aura, and the patient falls as if from a 
blow, uttering the epileptic cry. In the fit, wl1ich is of short dnrn.iion, tho 
convulsions arc first tonic n.nd then elonic, and there is a bloody froth about 
the mouth. 

The diagnosis between stomachic and cerebral vertigo will be :found under 
Diseases of tl10 Stomach. 

It is often impossible to distinguish between acute meningitis and cere
bral hJl>Crremht in children, except from the results of treatment, unlil tho 
disease is well advanced. 

In cerebral hyperremia the headache is generally diffused and tlic pupils 
arc contracted, while iu cerebral tmamiia the headache is vertical and the 
pupils :ll'c dilated. In hypcrremia. there arc Joss of memory and hallucina
tions, in an::emia we have simply incapacity for mental work. In amemi::i. 
the respirations arc hurried, the pulse is quick, feeble, and irritable, tl1ero 
are murmurs at the base of the heart and in tllC vessels of the neck, and 
the face is palo and cold. 

P rognosis.-The ]Jrognosis depends upon tho cause ; as a rule, therefore, 
passive is less favorable than acti,·e hypcrremia. The maniacnl or apo
plectiform variety is the most, the convulsive the least, dangerous. The 
outlook for recovery is best in those whose habits are good, who can ex
ercise mental control and avoid excitement, and in those between twenty
fivc and fifty . In old age the prognosis is more unfavorable on account of 
the condition of the cerebral vessels. .Accompanying cardiac and pulmo
nary disease, passim hy1)erremia is a symptom of secondary importance. 

Treatment.-Dming an attack of cerebral hyperremia from wbatever 
cause, the patient mnst be kept absolutely quiet in be<l with the hciu.l 
raised, and the diet should Le the simplest and most easily digested , and 
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taken in small quantities at short intervals. Jn active hyperremia cold 
to the head aud heat to the feet, with the administration of a brjsk purcre 
are to be the first measures. The bromide of potassium is beneficial 

0

i~ 
most cases. In severe active 1lJ1Jerremia blood-letting is permissible in the 
form of leeches to tho temples or nose. The constant current may be used 
to stimu1ate the sympathetic nerve, and thus contract the cerebral bloocl
vesscls. Some advise zinc in combination with bromide of potassium. 
Ergot and antimony have been used with some success in active bypcrremia. 

Jn passive hyperremia stimulants may be given with bromide of }JOtash 
or soda. Digilalis is usually indicated. Sulphuric ether, inhaled or given 
internally, often produces good results. In coma due to passive cerebral 
hyperremia, all remedies will prove ineffectual, except quinine, which 
should be given in sma.Jl doses at short intervals. When cessation o! the 

~:::~:: ~: 0Zh~ll a:~~s,h~~:~~·:t~:~alc~~e!~gfoo~~~~;:~t~~' 0::~:~1~~ b0e0~1:::!0~~ 
connection with the other remedies. A change of residence with rest 
from mental work is often of great benefit. 

CEREBRAL AN£MIA. 

Cerebral anremia is a condition in which there is a deficiency in the 
quantity or quality of the blood in the vessels of tbc brain. 

Morbid Anatomy.-'l'he principal change in cerebral anremia is pallor of 
the brain, which may be partial or general, accompanied by serous effusions 
into the meshes of the pia mater. Tho ventricles are often distended with 
fluid and the veins and sinuses areengorged. 1 In some cases h)1JCrremia of 
the meninges coexists with cerebral a.uremia. ParNal cerebral :mremia is not 
often demonstrable. It exists about neoplllsia and ad\'Ontitious product.s; 
and may be the result of local pressure, or partial occlusion of an artery. 

Etiology.-It may be due to general systemic anremia from excessive 
hemorrhages, or to sudden pulmonary hepatization ancl congestion in 
other organs. Exhausting discharges, prolonged lactation, etc., induce 
it. Spurious hydrocephalus following infantile cliarrhrea is a condition of 
cerebral anremia. It may result from defectiYe blood nutrition, as in 
chlorosis, or cardiac weakness, mitral or aortic valvular disease~ or cardiac 
insufficiency occurring iu acute febrile diseases. Fatty heart is even more 
potent than valvular lesions in producing it. Any mechanical interference 
with the supply of blood to the head, as pressure on, or ligation of, tho 
carotids, may induce cerebral anremia. The arteries that form tho circle 
of Wi11is arc, in twenty per cent. of cases, so clistdbutecl that only im
}lerfcct communication exists between their two lateral halves. Mental 
influences through yaso-motor spnsm may produce it; thus fright, joy, or 
anger will, in many, produce syncope clue to cerebral anremia. 

Cerebral anremia sometimes follows tho <tpplication of strong electrical 
currents to the spinal region and irritation of the peripheral nerves. It is 
claimed that zinc oxide, the bromides, tobacco, calomol, and tartar emetic, 

1QoJgiclalmsthattherci8eo1argcmc1.1toftho jXlriv1U1cularlymph-spaco.11. 
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if long continued, will cause cerebral anremia. Partial cerebral nnremin. is 
always due to local obstructions, which may result from narrowing of tho 
vessels from disease ol their walls, !rom spasm of their muscular coats, 
from embolism or thrombosis, and from pressure ol tumors, blood, bono 
or inflammatory products. 

Symptoms.-The symptoms of cerebral anoomia may appear suddenly or 
slowly. Tn the former case Lhcy arc the ordinary phenomena of a fainting 
fit; the indi.,.;dual becomes dizzy, nauseated, and the sight is obscured; 
there is ringing in the cars, the pupils dilate, the gait is unsteady, cold 
perspiration covers tile surface, the pulse becomes feeble, rapid, and thready, 
and the respirations hurried; and the patient rnny fall to the ground with 
slight spasmodic twitchings. Such a condition is common from reftex 
causes. If due to extensive hemorrhage the loss of sight in those that re· 
cover may be permanent. 

When cerebral anremia comes on slowly it is attendecl by headache, 
drnwsiness, vertigo, muscre vol it.antes, tinnitus anrium, somcLimos attacks of 
total blindness, inability to perform work, insomnia,, extreme sensitivcne ... s 
to light antl noise, :incl at times delirium and hallucinations. NotwiLli~ 
stauding the maniacal ch:1racte:r o[ the delirium, melancholht is often its 
predomin1mt feature. 'rhough usually of brief clura.lion, it may encl in per· 
manont iasanity. In most cases t.IJO pupils arc sl uggish and dil:tlcd, tho 
rcLiua is an::emic, and tbc headache is confined to the vertex or fore· 
hcaLl. Tho recumbent posture induces insomnia, and the ocect position 
often causes a sense of general muscular weakness ana faintness. The face 
is pale and cold. In the cerebral anoomia of children-spurious hydro· 
cephalus-re$tlcssncss1 jactitation, grinding of the teeth, and muscular 
twitchiugs arc followed by symptoms of collapse and coma. 

Differential Diagnosis.-Tbc points of di!Iercntial diagnosis mtty be found 
under the heads of Tubercular l\Icningitis and Cercbntl llyperromia. 

Prognosis.-~rhe prognosis in cerebral an::ernia. will be determined in most 
cases by its causes. Where acute a.uremia. results from hemorrhage, death 
may result, although the hemorrhago has been arrested. rrhe prognosis is 
more f::tvor:tble when there is no organic disease of the heart or vessels. 'l'hc 
more speedily the cause c:i.n be removed the better the prognosiF. In Urn 
so.called spurions hydroce1)halns the prognosis is favorable, if mot by 
prompt and suitable treatment. 

Treatment.-In acute anmmi:t with syncope the head must be lowered at 
once and the patient may even be inverted, cold water may be clasl1ed over 
the face, the vapor of ammonia inhaled, and bandages apvlied from the 
feet up~'ards. As soon as consciousness is regained, champagne, other, 
ammonia, coffee, or other cardiac stimulants may be administered. Ii these 
measures fail transfusion should be resorted to. Alcohol is to be given 
very cautiously in cerebral anremia; and exercise of either brain or body 
must be carefully undertaken. Bromides are to be given with caution ar<l 
combined with tonics as strychnine, arsenic, nitroglycerine, iron, etc. 
11'or chronic aummia the treatment can only bo determined by caw;al in· 
dications. 



HENINGITIS.-ACUTE MENINGITIS. 

MENIN(HTIS. 

The membranes covering the brain arc the pia and dura mater; the pfrr. 
mater is a delicate and exceedingly vascular membrane which is intimately 
adherent to the braia, sending prolongations into the sulci and fissures; 
its connective-tissue is very exlcnsive. rrhc external fayer of the pia mater 
is the structure formerly called the arachnoid. '!1hc meshes of the pia 
mater were formerly denominated the subarachnoid spacc. 1 1! 1hc tlura mater 
acts as the pcriosteum of the cranial bones; it is firm, not very vascular, 
and encloses venous sinuses between its folds. Its inner surface is covered 
with a layer of endothelial cells. 

Inflammation may have its seat in the dnra mater, the pia mater, or both 
may be involved. Inflammation of tho pia. mater is usually called menin
gitis, or 1epto-moningitis. Tho tern1 paclty11teningitis is applied to iuflam
mo.tiou of tho dura mater. 

When inflammation of the pia mater is attended by rapid changes in the 
membrane and by the effusion of scro-fibrin and pus, with varying c1uanti
tics of red blood globules, it is C<tllcd acute meningitis. 

So-called sub-acute meningitis is a mild typo of ae;utc, in which extensive 
serous effusions arc the chief, and at times almost the solo, event, although 
small quantities of lymph, white and red blooU cells, auU fibrin are mmally 
present. 

Inflammation of the pia mater, when clnonic, results in thickening, 
opacity, and adhesions. It might bo called inter.:;titial meningitis, while 
the acute and sub.acute belong to the class o! exudative inflammations. 

The dora. mater has an external and an internal layer, the external is in .. 
timately connected with the inner surfo.cc of the calvarium. Inflammation 
of th is layer is called pacliymeningitis externa, and is marked by thickening, 
opacity and localized adhesions of the dura with the skull. 

Pacltymeningitis interna is an inflammation of the inner surface of the 
dura mater, and may he acute or chronic; it is usually localized. Chronic 
pacbymeningitis internn often results in the formation of flat, oval, lami
natecl sacs containing blood which lie between tho dura ancl pia. mater, 
and arc called lunnatoma of the dnra. 

ACUTE •rnNJNG !TIS. 

Acute meningitis may affect the convexity of Lhe brain, but is usually 
situated at the b;.1sc. When the unqualified word meningitis is usc<l, 
acute, 21011-speciEc inflannnatiou of the pia mater is undcrstoo~l. . 

:Morbid Anatomy.-'rhe inflammatory proce1:1s may Le e1:1tablii;hed .many 
portion of tho pia mater; but it usua1ly involves the Uase. Only rn rare 
cases is it confined to the hemispheres. 'rhere is ah~·ays 1:iore .or less 
thickening and redness of tho membrane, am] it loses its ghstemng ap-

iucmdb.d.lliat.-Strickt'r 
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pearancc. Around the vesscfa where th~ conne~tiv~-tii.:s~10 is moi;t abun
dant, there is first a slight ocrous eiius1011, winch is quickly followed hy 
cellular infiltration. An opaque zone of exudation surrounds the vci;scld. 
In mild cases the exudation is limited to the pcrivnscular lymph spaces. 

Acute1'1fenmgitis. 
Portion of the under eurfacc or the UrainC~~~~~~n.!. the mitldlc lot.IC or the Cercbnim anti the 

TMOJl•lfJ!ft exudation i.o wn upon the ctw1Jrril mcni11ge, c<nnpleltly rottting /M pon.1 aml wrroundin9 IA' 
mtdulla. The basilar ar/t1'JI Liz dimly 1ttn thro1u;ft lM exudation. 

The character of the exudation nries ; it may be SC'rous or sero-pnrulcnt, 
and occupy the deeper meshes of the pia. mater, or a thick pnro-fibrinous 
exudation may co,Ter the convexity of the brain as a firm membrane or a 
creamy diffinent mass. 1 'rhis layer of fibro-pns or false membrane is 
thickest n.ncl most abundant in the fissure of Syhins and the sulci and 
along tho vessels, which arc Yisiblo as rod, inosculating lines in a. yellow· 
green or distinctly green mass. On raising this layer the brain hencalh is 
found studded with minute hemorrhages from tlrn ruptured vcs:sclll con
necting the pia. and gray substance. The ·u•ltile tmbslance may also bhow, 
011 section, that it is involved . 'l'he convolutions arc flattened, the sulci 
deepened, and the ventricu lar cavities are the scat of inflammatory 
changes.~ When the ccrchell::ir pia mater is involvell, as in young subjects,· 
the roots of the cranial nerves about :Oho medulla arc sheathed in tho exuda
tion, and there is i11flammatory infiltration of the neigh boring plexuses. 

Etiology.-M:eningilis of the comexity is most frcquen.t in early adult 
life and in young children. It ii; more common in males than in female::. 
Acute nlcoholismus and prolonged and intense mental anxiety and grief arc 
among its predisposing causes. Injuries of the cranial bones, as fractures, 
severe blows, or punctured wounds are tho most frequent exciting causca. 
Disease of the cranial hones and suppurative inflammation of the middle 

.,;:]:~;~i:i.:i~~~!::~:1~:::~ii~ES'i{~·;~;~;,::~~~i:~' :;,:a;:i':·;,::: .~·~i;:!·~~.::r:~~~\~·k ... 
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ear may induce meningitis, a.ncl inflammation of lhC' dura mater is often 
complicated bs simple meningitis. Diabetes, and irrilation ca.used by ccrc•
bral tumors, or suppuration in tho eyeball, nud large carbuncles about Lil{' 
cranium, ba''C cau~cd iL Jn many cases of apparent idiopathic meningitis 
it is probable lhat an infection whose origin has Leen overlooked is the 
direct C'Xcitiug cause. 

Meningitis occurs as a complication in certain diseases-as measles, small
pox, scarlet fever, ulcerative cndocarditis, Bright's disease, acute croupous 
pneumonia, typhus, typhoill fm'er, diphtheria, pyremia and rheumatism. 
Acute alcoholism is s::-iid to iuducc meningitis in chilclrcn.1 Long-continued 
exposure to intense heat of the sun nuder conditions favorable to the de· 
vclopmcnt of miasma.tic contagious diseases may result in meningitis. 
Finally, meningitis is sometimes icliopathic. 

Symptoms.-rrhe symptoms of mcningilis may be divided into the thrc€ 
stages of lleadaclle, delirium, and coma. Premonitory symptoms, such ai1 

general maiaisc, wandering pains in the head and limbs, irritability, in· · 
sonmin. and n. sense of impending trouble, arc all indefinite "prodromata." 
It may be ushered in by a. distinct cltill or hy repealed rigors. 

Usually the first prominent symptom is intense and persistent headache, 
localized in the frontal, temporal, or occipital region, which increases in 
severity from hour to hour. In severe cases the headache is diffuse, al
though it may extend obliquely across the head, or shoot from temple to 
temple. Accompanying the headache .-~~~~~~~~ 
there !• >crtigo, intense photophobia, :Pay /. I z. I 3. 1 I 5. 6. 7. I tJ. I fl 

~c:~e~~~fser~s~:~~:~~ ~;~u ;:~;u~~~1:~ iol 
cles. The upper and lower extrcmi- ltd 
tics, and the posterior cervic11l mus-
cles suffer most. The face is rarcl y 1u2° 

flushed, but has n. pale, anxious ex
pression. The coujunctiv..-e arc in- 101" 

!~~e~~s~~~dtl~~o~~~t:o a;~g~~~1tra~;~~ rol 
·degree of contraction of the pupil varies 99· 

considerably in different rmticnts dur. - 1 
ing the twenty-four hours. It may 9i 
only be co11trnctcd on the sarne side • 
as the meningeal inflammation. 97 

Aphasia has been noticed as occurring 
in a few cases; loss of co-ordinating Fm IN.> 
power is a marked symptom, so that Temperature n~~~1i11~1i1ti:. case or Acute 

the individual has an unsteady, tot-
tering gait. rrhe tem~Jeratur~ rare!~ reaches 1.03°, but,~ay rise t~ 10~

0

, 
especially in cases associated with rnHldlc-ear c.11soase. Ihe. tempoiatme, 
however, v::u~hly and may oven be subnormal; it may bavo a 

di~;~:~:~~~~ ~:;~~l~h~ ~~ ~:::: :::~1~::~~~ll\:l;l·:~;1~~~~·~l~1:r:~~~~~:~~~t lhc face nnd head euddcul1 

6~ 
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mornillg remission and evening exacerbation. In those cases wh.ich arc 
rapidly fatal there is continuous high tempe1~ature. 'J'be pulse is fin11, 
hard, wiry, aud small, varying iu frequency w1tli the temperature range. 
'.rhe bowels arc constipated and the abdomen is retracted. Jn old people 
tho i::;tage of hoa1lacho nrny l)ass uunoticed, aud the delirium first attracts 
atteuLion. In children general con\'ulsions may be the initiatory symp
tom, with marked strabismus from its very onset. If constipation is not 
present the discharges are scanty and offensive. ln this class of cases the 
first stage is always preee<led b)' peevishness and irritability, which lasts 
from a few hours to two or thrne days. 

In adults the stage of delirium is ushered in by au increase in restless
ness, jactitation, irritability, and mental confusion. It is sometimes wild, 
.aimnlat.ing acute mania ; at first it may be present only at night, coming on 
with the evening rise in temperature. In the aged the delirium is typhoid 
in character, or marked by incessant talking. Sometimes the aged are only 
lethargic and stupid. In adults muscular twitcbings of the extremities 
and face arc present in this stage ; the eycbttlls roll about vaguely, the 
flexor muscles are often powerfully contracted in one or both limbs, and 
there may bo opisthotonos or eren hemiplegia. Paresis of the thoracic and 
fancial muscles causes dyspncea, irregular respiration, and dyspbagia. In 
metastatic meningitis delirium may be the first symptom, and simulate 
delirium tremens, or the patient may be absolutely mute. The result, if 
death does not occur, is sometimes permanent insanity. 1 As this stage ad
vances the temperature rises to 104° F., the pulse becomes more frequent 
and irregulu.r; the abdomen is retracted, the vomiting continues projectile, 
and the respirations become sighing in character. During this stage the 
pnpils are uneven-one may be of normal size wl1ilo the other is qnite 
small; when the delirium is subsiding they dilate and contract by turns, 
or oscillate. The tdclle c6r8brale may appear, and herpetic eruptions aro 
not infrequent. This stage lasts from one to tlnec days. 

'11he stage of coma comes ou gradually. The delirium subsides, and is 
followed by a tendency to stupor, lethargy, and deep sleep. Headache, 
jactitation, and hyperrestbesia disappear. The pulse becomes slow, irregu· 
Jar, and intermittent. The pupils are markedly dilated, the breathing is 
superficial and irregular. The patient is insensible to an im1nessions; he 
rolls 11is bead and grinds his teeth, picks stupidly at the bedclothes, aud ' 
the face becomes alternately white and red. Gradually the coma. becomes 
complete, and the urine and freces arc rntained, or the latter arc passed in~ 
voluntarily. Drawing off the urine may temporari1y rouse the patient 
from the coma. The bead is drawn to one side, and as the circulation 
is retarded the extremities and face are often of a purple hue. SubsuJtus 
tcndiuum is marked. The pulse runs up to 160 to 170, or until it cannot 
be counted at the wrist; the O!ieyne-Stokes' respiration of ascending and 
descending rhythm becomes established. The expirations are puffing. 
The body is bathed in cold sweat, and death results from central paralysis, 
causing asphyxia, or heart-failure and pulmonary cedema. The temperature 
~'ty rise very high or fall to a subnormal just before death. 

1 Vlgla, Actu rJe la &x;. Jli:d. df.I HOp. fU J>Qri#. 
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Di11'erentid Diagnosis.-Acute meningitis mn.y be confounded w1th acut1 
11-r<cmia. typhus fel·er, vanola, and delirium fremens. 

In urromia the face will be turgi<l, and there will be puffiness about tl1e 
eyelids; in meningitis the face is prrle and a.nxions, and there is no oodcma. 
Jn ur~mia the urine will con lain albumen and blood or cxudative casts· m 
meningitis only a sma11 amount of ulbumen is present and no casts. C~n· 
vulsions, preceding the coma, arc far more common m urremia. than in 
mcningit~s. The pulse, temperature, and the subject!Ye symptom3 of 
meningitis are absent in acute urremia. In some cases only a mJCroscopic 

ex~~1~~~;~;~'.: j !i~~·~ ~~;~:u;~l t~~~~~~er:~~~lt~)~~~::~~~::1;t~~~~~~~otsl:~sc 
of meningitis, the temperature range is higher, often reaching 106° to 
107° F. 'rho pulse is more rapid and compressible in typlrns than in 
meningitis. Jn typhus the countenance has a dull, leaden, or mahogany 
hue; in meningitis it is pale and anxious. Surface sensibility is blunted 
m typhus, and is cxa:ggcralcd in meningitis. Vomiting is infrequent in 
typhus, in meningitis it is persistent and projectile in character. 'l1l1e 
characterislic typhus eruption appears on or about the fifth day; there is 
no characteristic eruption in meningitis. In typhus the pupils arc equal, 
in meningitis they ·arc unequal. 

In s111all-pox the face is flusl1ed, the pulse is foll rtnd bounding, there 1s 
intense pa.in in the back and loins, the vomiting is retching iu character, 
ancl at the end of the third clay the characteristic eruption occurs along 
the roots of the hair. Tbcsc symptoms are all absent in memngibs. In 
many cases, howC\'er. it is necessary to a.wait the appearance of the eruption 
before a. diagnosis can be made. 

In deliriu11i trcmens there is a busy delirium, the patient unagines 
persons aml animals about him, and is wiJd in his gestures and utterances; 
in meningitis the delirium is incoherent and milder, but marked by a de
sire to get out of bed. rrbc surface is ba.thcd in a profuse, clammy sweat 
in delirium tremens; it is hot and dry in ·meningitis. In delirium hc
mens the temperature, pulse-rate and pupils arc normal; there ls no head~ 
ache. • 

Prognosis.-Tbc prognosis in acute meningitis is very unf:worable; sevcro 
cases terminate fatally, mild cases may recner. The duration varies from 
two days to four weeks; fatal cases rarely last more than eight days. I! 
recovery takes place convalescence ma.v not be fully established before tho 
third week. '11 he average dumtiou of tho disease is about eight days. 
Strabismus, hiccough, and local paralyses arn very unfavorable symptoms. 
The prognosis is better in children tbm1 in adults. 

Treatment.-The most important 1oca.l measures at the onset of the dis
ease arc local blood-letting and the application of cold to lbc bead. 
Leeches ma.y be applied to tho nuchal region or te.m plcs. The best ~ethod 
of applying col<l is bv means of the ice-bag or coiled tube, and that it may 
be thoroughly applied the head should be shaved. The patient must bo 
placed in a large, quiet, clarkc11c1l room, with the head elevated and all 
Jbstruction to the return circula.tion removed. 'l'bo bowels must be freel,y 
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acted upon by croton oil, and some drastic pnrgo and saline diuretic nro 
rndiculcd il the urinary secretion is scanty. 

In the slagc of conu; bli1Slors to the back of lhc neck arc of service: . rro 
n1Jicvo the groat reStlcssncss which often precedes the stage of delmum, 
hydrate of chloral and opium may be given. lodi_dc o_f potash :rnd mer
cury arc strongly recommended in all stages of this disease, but [ lmrc 
never obtained any positive brneficial effects from their use. Strong brotl18 
;mcl alcoholic stimulants, if indicated, may be aclministcrcd throughout lhc 
whole course of the di::icasc. \\'hen the meningitis is the resnlt of olitis 
media, an operation should be performed as early as possible in the course 
of the disease. 

SUBACU1'E MENINGITIS. 

Subacute meningitis differs from acute in that it is n]ways secondary, ii 
of longer duration. aud is attended by less active symptoms. 

Morbid Anatomy.-Upon the convexity of the brain t11cre is found a scro
librinons exudation, containjng few pus globules, an<l fibrin only in small 
ciu:rnl ities. The effusion will occupy the meshes of the pia and the yen
t,ricular cavities. As a result of the effusion the convolutions are flattened 
f\.nd the snlci arc deepened. Flocouli of lymph will be found most abun· 
d:llltly along the line of the vessels of the convexity, and the vessels of tho 
pia mater will be more or less distended. The pin mater will be lifted 
from the surface of the bra.in, will lose its glistening appearance, and in old 
eases will be slightly opaque. 

Etiology.-This form of meningitis may occur during the course of any 
exhausting disease, as chronic diarrhroa, cancer, chronic Bright's disease, 
i.yphoicl fever, etc. 

Syrnptorns.-Boing subaonte and always secondary, its early symptoms are 
obscure. 'I1he stage of ltcarlaclte is wanting or lasts only a few hours, aud 
is never se\'crc. The delirium, which is often preceded by extreme jactita· 
tion, comes on gradually and is always quiet in character, and is clrnractcr· 
izecl by an attempt on the part ol the patient to get out of bed aucl walk 
around the room; the patient in walking staggers and is apt to fall for
ward. 'fhe stage of delirium ma.y last only a few hours. In most cm•cs 
headache and delirium arc rapidly followed by coma. Thus, if a patient 
with chronic Bright's disease, after a short delirium, passes slowly into a 
Ftatc of coma, there is reuson to suspect the development o! this lorm of 
meniDgitis. 

When the active delirium of typhus fever becomes muttering in charac
ter, when the pupils dilate aDd the pulse becomes slow and irregular. sub
ncute meningitis may be suspected. As the coma. begins the respirations 
become sighing and puffing in character, and the urine collects in the blad-
1ler. As it deepens, the pulse, which has been slow, is accelerated and in
l~rmits; the expirations a.re short puffs, and the intenal between expim
l10u and inspiration becomes lengthened. 'I1bc typhoid state is rapidly 
1leveloped, deglutition becomes difficult, there is bluenesa of the finger· 
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nails with cyanosis, ancl the coma ends in death, or is slowly recovered from 
and followed by a. long convalescence. 

Differential Diagnosis.-The history of the case wiU aid very much in its 
diagnosis. Ooma being its prominent symptom, the differential diagnosis 
is from other forms of coma. 

From coma of acute meningitis, of tumors, compression, concussion, or 
cerebral softening, the prcYions history is sufficient to distinguish it. 

From coma of poison a.nd narcotics it is differentiated -by examination of 
the secretions and excretions and by the state of the pupil; thus, in lead 
poisoning the line on the gums, in alcoholic coma an examination of the 
urine, and in opium coma the pin·ltead zntpils will at once decide. 

Hysteria., epilepsy, and catalepsy arc attended with such distinctive signs 
that they cannot be mistaken for sub·~tente meningitis. 

Prognosis.-Thc prognosis of sub.acute meningitis il-l determ ined by lhc 
dise:1se with which it occurs. When it occurs with Bright's disease it is 
usually btal, but when complicating typhus and other fevers it is fro. 
quently recovered from. 

Treatment.-The chief indication is to remove the cause. In Bright's 
disease, elimination of urea, which is causing tho meningitis, should be 
attempted. In typhus fever free ventilation, stimulants, ancl conccn· 
trated nutrition will rcmorn the cause so fa.r as possible. In most instances 
blisters applied to the neck will be followed by marked improvement, 
and not infrequently by recovery. 

CHRONIC l\1ENINGITIS. 

Chronic meningitis is an interstitial inflammation of the pia mater, 
which causes thickening and opacity of the membrane. It may be lim
ited to the convexity, but. if syphilitic nsllall3· lo the base. 

Morbid Anatomy.-Tho pia mater is thickened, callous, and 01mque, and 
may be infi ltrated with sernm, pus, a.nd new conncctive-tis~uc cells. rrhe~c 
is thickening of the walls of the blood-vessels of the pm, and of t11eir 
branches which enter the brain substance. These last adhere to the sur
rounding brain substance, so that it is torn when th_e pia ~lrn~e~ is liCte_d 
from the brain. Attendant upon all forms of chrome memng1t1s there IS 

more or less interstitial inflammation of a very low grade of the brain
substance (diffuse interstitial encephalitis), although meningit_is cbronica 
is not ordinarily diffuse, but limited in extent. When the p1a and dum 
mater are bound together. pachymeningitis b~s preceded the de".cloprncnt 
of adhesions. The ventricles usually contam more or less fluid. Tl_1e 
development along the falx of glandulm pacclt~·~nfi is ~t~c as much to _seml
ity as to chronic meningitis. When of syp1nhhc or~gm,. we find disease 
of the vessels, enclarteritis syphi1itica . The exudation m.volves ~ho base 
aucl rarely docs the dura mater escape, both membranes bemg, as _it were, 
glued together. Ti.Jc cranial nerves are Crequ?ntly a1.t~ctcd: 

1
espccrn1ly ~he 

third nerve, and there may be C\'i<lencc oC optic ncur1hs. Ihe exudation 
generally extends into the ~pinnl membranes. 
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Etiology.-Chronic meningitis is a disease of adult life, csperinlly after 
fHty years of ngc. It is often idiopathic, nnd is met with among thr poor 

and badly nourished. It is very frequently a complication of chronic 

alcoholism us, syphilis, 1 rheuma.tism 1 gout, and chronic Bright's disease 

(small granular kidney.) It is sometimes of trauma.tic origin, :md is fre

quently found in the general paralysis of the insane.
1 

Symptoms.-rrhe symptoms of chronic meningitis are always ob~curc. Jn 

some cases there arc no symptoms; patients die of other discasC's and 

meningitis is found at the :rntop.,y. In others there arc well-marked 
iiymptoms. The patient grows stupid, dull and apathetic, the mental 

faculties arc blunted, and there is headache and a constant desire to sleC'p, 

or the vntient may become morose and frctrul. In th<' old the headache 

comes in paroxysms, nnd is attended by marked ilnshing of the !ace, fre

quent pulse and high arterial IC'nsion, occasiona11y attended by delirium. 

In nearly all ca..;cs \Tomiting becomes n prominent symptom, pruducing 

great exhaustion. Mn~cnlar weakness attcn<ls lhe decline in mental pow

ers; the legs tremble in walking, control of the sphincters hi lost, and the 

urine and frecC's may he passed involuntarily. In many ca".iCS, chiefly the 
nged, there is paralysis of the bladder. r.rhc appetite is good, hut clig(':::

tion is slow and the bowels arc constipated. rrhe speech is thick, or the 

power to articulate certain words is lost. Vertigo, tinnitus aurium, and 

muscre volitantcs arc present, with localized numbness or hyperrosthesia. 

rrhe very aged often lie in a. stupor, exhibiting no mental or physical signs 

of life except to breathe and take food. 
There is no typical temperature range. I ndced, in many cases there is 

no pyrexia during the whole period of t he disease, in others there will be a 

chill and fever resembling in its variations that of mahtria. In some forms 

of chronic meningitis hemiplegia occurs, both with and without facial pa

ralysis. When the trigeminus is involved the eyeball may slough! Ptosis, 

strabismns, and variations in the size of the pupils indicate that the third 

ncrr~ is in\'olvccl. These irregular symptoms may continue with increasing 
severity for monlhs or year:>. Toward the end convulsions may occur, and 

death takes place in d('cp coma.• 
Differential Diagno~is.-rl'he diagnosis of chronic meningitis is nlwaysdif

ficul~ . It may be mistaken for ce?'ebrnl tumor"" or softening. 
With tumors, t?e headache is more mteuse and circumscribed, paralysis 

~fgt~:r~·:s g~~l::~~c~~cl8i~ncsci1~r ~!n~~;-t~~:1u se~~1;!ic:~r~c:,\~:rc~;~
1~~s:' ~:~k!~~ 

Chronic meningiti~ appears in its whole symptomatology to be of a more 

general nature, wlnle tumors produce local symptoms; speech and intellect 

~~:i::~1~\;•euc~ii:;~~~~:<~~ 0~~~~~~>~~!~;~ excite chroni~ meningitis in their 

gr=~~;~~ ~~~~~0t::~;;1~~n0~ol;1i:'~;1;~::~1 syphilis eiii1ts in the human body, lt.'J locallz.atlon dependd 

8 ;E;;~:~:~~~~~
1

ilF~~~~~~Y~:,~:}:~;~:;1:!i~~~:;.::~;~~::~i~~~~DE~~;1~11~~ic, ind Imbecile& to 
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Softening of tltc brain is also often associated with chronic meningitis. 
In softening tl~erc may be a history of a prC\·ious apoplectic seizure; mus
cular contractions nrc common, and the headache is not so severe as in 
chronic meningitis. In chl'Onic meningitis there is more mental excitement 
than in cerebral softening, and the hemiplegia is more complete after apo
plectic seizures. 

Prognosis.-'rhe prognosis is bacl; the disease is a progrcssirn one. Only 
in cases of a syphilitic origin can we offc1· any hope of recovery. Many be
come pcrnumcutly inganc, and some die from inanition. Deal h ma.y also 
result from exhaustion, from cerebral pressure, and from complicating dis
eases, as pn6umonia, etc. 

Treatment.-Thc patient is to be kept quiet mentally, and the diet must 
be fluid anll nutritious ; stimnhmts being only :tel ministered to sustain ,rj_ 

tality. 'fhe bichloride of mercury and iodide of potassium, in small doses, 
are the remedial agculs most frequently employed. Blisters may be applied 
to the back of the neck, or a seton introduced there. 'rhe bowels need 
careful attention. rfbe urinP, if not passed freely, should be drawn and 
the bladder washed out. 

TUBERCULAR MENINGITIS. 

(Acute Hydrocephalits.) 

Tubercular meningitis 1 is an inflammation of the basal pia mater, 
caused by an irruption of gray, miliary tubercles, and occurring most fre
qucnlly in ebildrcu. 

Morbid Anatomy.-Thc dura mater is rarely involved. rrhe pia mater in 
some cases is congested, in others pale, and it may be infiltrated with 
serum, fibrin, and pus. rrhe vessels along the Sylvian fissure and the an
terior peduncles of the ccrcbellnm arc studded, especially at their bifurca
tions, with miliary tubercles. which 1ie in the perivascular 1ymph-spaccs. 
'fhe 1ympb-spaces may become filled, and a covering be thus formed over 
the vessel ; or the miliary granules dot the vessel like n. string of bends. 
As they develop they compress aud finally oeelnde the vessels. 'l'hrsc gran
nies arc sometimes met with in sma.ll numl.Jers on the convexity and ::ilong 
the longituclinal fissure, but are always more abundant at, if not confined 
to, the base, from which they may extend to the pia mater of the cervical 
cord. Even at the base they may be few and limited, or so abundant and 
extensirn as to obstrurt the circulation and impair the walls of the vessels, 
causing multiple hemorrhages and red softening. 

The inflammatory exudation at the base is a turbid, serous c:finsion, or 
more commonly a thick, yellow, semi-plastic layer which extends from 
the fossa Rylvii, where it is most abundant, to the in!crior surface of the 
cerebellum. When tbe pia mater of the coruiexity is involved it may show 
no evidences of exudative inflammation, but present a bright, rosy hue. 
The ventricles arc distended by a serous fluid, usually turbid from admix~ 

e.:::~~e~l~J~e:iyb~a~:~do::~~~l:ra:~~~n:;~:~~'i:'~1~ ;:in~:. the ~ngli~h acute llydroct}llWl<i$ 
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lure o£ cellular clcmc11ts, wllich flattens the convolutions aml ca.usC's roilc
nmtous 1mftcniug. rrhe membrane of the vcntrick•8 i8 thick and opwp10. 
In cases running an acute course, the only lesion except the tubercles may 

Tubercular Meningitis. 
Rtgion of the Sylvianjfwire 1llo1t•ing at A, A, miliary tubtrcle11 along tll.8 line of the lJ/ood·-«uda. 

be a large serous effusion into the ventricle~. In most cases tubercular 
meningitis is associated with general tuberculosis. 

Etiology.-Tubercular meningitis is rnre before the first and after the 
fifth yC'ar. It occurs almost exclusively in children of a. scrofulous di:ithe
sis, either inherited or acquired. In such children the tuherculous process 
is latent, and any debilitating disease may excite it1 snch as diarrhrea, tl10 
cxauthrmata1 especially mcaslcs1 whooping-cough, otorrhcea, aud skin and 
scalp diseases of a chronic nature, dentition, insufficient or improper 
food, and injuries to the head 1 more })articularly at the base of t.he 
brain . The immediate cause is the same as in all forms of tuberculof!i~. 
The bacilli may be carried to the brain from any tubercular focus or lrom 
sites of non-tubercular suppurntion. 

Symptoms.-Tbe symptoms of tubercular mcniDgitis arc due not so much 
to the tubercnlm· developments, as to the exudn.tivc products of the inflam
mntory process, as the pia may be studded wilh tubercles both at the con
wxity and base 'vithout the slightest symptomatic indications of their pr<'!'
encc. Its advent is generally Ycry insidious ; if convulsions usher it in, its 
course is rapid. 

The premonitory stage is marked by changes in the nutrith·e and diges
tive ~rocesses; the appetite is diminished and rapricious; the breath is 
ofTcM1vc, the tongue coated, constipation and diarrhooa alternate. The 
child becomes dull, languid, apathetic, and desires quiet; its sleep is 
restless and troubled. The face assumes n. dull, anxious a]Jpearance, nnd 
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when at play tho chi ld will stop suddenly and rest its head on its hands or 
the floor. During the progress of these symptoms a cachcxia is developed 
aml there is progressive emaciation, which in connection with the etiology 
gives rise to the suspicion that the disease is developing. These prodro
mala may last from a few days to a monlh, and will often attract t110 

:Ltlentiou of strangers before they arc obsened by the parents. Jn most 
instances there is a slight evening rise in the temperature and a short 
backing cough at intervals. The symptoms may be divided iuto three 
stages. 

Tho first is the irrUative stage or period of invasion. In this period the 
little patients dislike to be disturbed; light ancl noise annoy them; they 
answer questions inte11igently, but unwillingly and slowly. The expression 
of the countenance is anxious. The cheeks will be altcmately Hushed arnl 
pale. Ileadttche, which is often se"rnre, is paroxysmal ancl seldom constant. 
It is usually frontal and may be accompanied by dizziness. In some cases 
the intermissions are short nud the pain is diffused. The sufferer will moan 
nnd clasp the head with his ha.uds. In young chi ldren pressure on the fon
tancl1cs increases tho pain. There is mild delirium alternating with dis
turbed and fitful sleep, from which the child starts with a piercing hydro
cephalic cry. Tuey grind their teeth, roll their eyeballs, and the facial 
muscles are contorted. The hands will be clenched and the thumbs flexed 
on the palms. iliuscnlar tremors pass oyer the face and body in quick suc
cession. The abdomen is retracted and hard, clue to contraction of the 
mtestines from central irritation. Projectile vomiting occurs at varying 
interrals, independent of the ingestion of 
food, and resists all treatment. The bowels 
arc constipated. The tongue is dry, coYcrcd 
with a white coating, and the tip is red. 
The lmpils arc contracted, there is photo
pbobia and possibly strabismus ; the con
junctivre are injected and the brows con
tracted. On drawing the finger firmly over 
the skin, a red line, after a moment, will 
follow the removal of the pressure. The 
erening temperature is a degree or two 
higher tban that of the morning, but rarely 
rises above 103'? F. Sometimes, in cases 
where convulsions usher in the disease, the 
temperature will reach 104-0 or105° F. The 
exacerbations and remissions are al ways 

;::s~~~~~n:~:g~~~:~ o~·8 it~1~;~e ~~~·'me~~~ '~\~,~~1i~'.~~:~~0;!~\~;:~:~~::~:~i::ff, 
character. After the first twenty-four hours 
it shows a marked tendency to become accelerated and slightly irregular 
upon muscular exertion or e~citement. '£he respirations at times arc rapid 
and irregular, at others slow and regular, during sleep perfectly natural. At 
first drowsiness alternates with periods of excitement, but gradually becomes 
more persistent, and the child is disposed to sleep constantly unless aroused. 
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After a !cw days, n. week in mo!'t case~, these signs of cerebral irri. 

tation give place to evidences of clcpre!';:o:;ion which attend the seconrl 

stage. 'l'he pupils are unequal and respond slowly to light. 'fhc photo. 

phobio and irritability disappear. Tbc muscles at the back or the 

neck become rigid ; the head is retracted and rolled slowly from side to 

side; sometimes distinct opisthotonos occurs. This state is irregularly 

interrupted by sudden spasms with the hydrocephalic cry, or by parox

ysms of delirium. 'fhc pulse becomes slow, irregular, and intermit

tent; tile irregularity is rnry distinctive. It may be doubled in frequency 

on sl ight excitement. There are partial or general con\'Ulsions; ptosh~, 

t:.trabismus, loss of sight, anresthesia, local ]Xtralysis or complete hemiplcgia 

may occur. 'l'here is constipation and retention o! urine or involuntary 

passages. rrhe projectile vomiting ceases. Deglutition may become ilifii. 

cult, and the unparalyzcd hand will grasp n.t the mouth and throat lo re· 

move supposed obstruction~. '£he respirations arc irregular and sighing, 

and Cheyne-Stokes' rcspimtion is common. As a mle complete anorexia 

C'xists; the tongue 1.1~nd mouth arc covered with sordcs; and the passagc1 

are nnntLtlmil and offensive, often having n sl imy, greenish appearance. 

The urine is diminished in quantity, o[ high specific gravity, <lark coloredi 

and contains chlorides, phosphates and albumen in varying proportions. 

Facial convulsions arc not infrequent. In young children, the tcmpcraluro 

may be subnormal during this stage, even when convulsion foJlows convul· 

sion ln quick succession . The ophthn.lmoscope reveals varicositics1 of th£ 

rctim1l ''eins, points of hemorrhage, serous peri-pn.pillary infiltration, and 

white miliary granulations on the retina and choroid. Optic neu ritis itt 

sometimes present. It is said that ocular disturbances will be present iu 

this di!:icase only when the ckia.~m is involvec.1.1 They a.re not present in 

tubercular meningitis or the con1•exity . 
.At this stngc of the disease apparent recovery is of common occurrence. 

':I.1he child sits up in bed, is free from pain or delirium, cats with avidity, 

and will play as though completely convalescent. This is deceptlve; fO\ 

n[ter a few hours he lapses into a <lccpcr stupor than before. 

rrhe last stage is indicated by a. change in the pulse and by cleepcninr, 

coma. The pulse runs up to 150 or 170 per minute, is feeble, sma11 and 

irregular. The pupils are widely dilated; the fontanelles in the \'Cry 

y~m1g may become prominent; the para1yses-w11ich may have been tran

sient-are now permanent, and convulsions occur during the development of 

~he coma. rrhc breathing is sighing or snoring in character. Dysphagia. 

ts marked. The contents of the bladder and rectum are passed involunta

rily; the body is covered with a clammy swea.t, and one siclo may be hot, the 

o~lrnr cold. The patient lies, when convulsive movements are absent, or 

ills back, the head drawn to one side or still rolled from side to side. One 

side of the mouth, and one nostri1, show that paralysis has occurred. Soon 

only reflex mornments can be excited. Contractions about the jaw and 

neck arc frequently observed. The abdomen becomes tym panitic, subsul ... 

tus tendinam is marked; the capi llary circulation is more and more inter-

•Colluhdu1 aud.Boucbut, ~ l'11io11. ,l/idicaJe, 1861, Gale.zowl!ki. 
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~ered with, respirations become less distinct, and death may occur quietly 

m ~eep coma, or from asphyxia. n.t the height o[ a severe conndsion. 

?nrm?' these l~1st hours the temperature may roach 106° F., is o! varying 

~ntens1ty, ~nd is rarely subnormal. Iu some severe cases tho stage of coma 

is reached m a few hours, and death occurs within forty-eight hours ; again 

tharc may be no actual coma throughout. I have occasionally seen cases 

lwgin with paralyses (facial hemiplegia, etc., etc.), aud with aphasia. 

Differential Diagnosis.-Tubercu]ar meningitis may be mistaken for acute 

meningitis, gastro-enteritis, acute Bri'gllt's disease, spurious liydrocephal11s 

un<l 1"11/antile remittent fever . 
.Acute meningitis has none of tho prodromata that in over 80 per cent. 

oi the cases precede tubercular meningitis; it is sudden in its onset and 

rapid in its progress; the temperature is higher and has none of the cx:accr~ 

b:itions and remis~ions thnt ca.use the tubercular form to simulate infantile 

remittcnt ievcr. The ocular symptoms nnd the boat shaped abdomen 

tre more prominent in the tnbcrcular than in other forms or meningitis. 

The hytlrocephalic cry, and the irregular, slow development arc chnrnctcr~ 

ii.tic of the tuberculous variety. 
Gastro-en/eritis is accompanied by diarrhron, abdominal pain and tender

nl'ss. Rut headache, contracted pupils, photopbobia, the slow, irregular 

pulse, reflex movements during sleep, projectile Yomiting, and the hydro

ccpha.lic cry of acute hydrocephalus ttrc wanting. 

In B1'igltt's disease the roclema, the characteristic facial expression, and 

lhe absence of prodromes, taken in connection with the presence of albu

men and casts in the nrine, will establish the diagnosis. 

A comatose state following cltolera infanlltm, called spw·ious ltydrocep/1-

alirs, will be rccogniwtl by a feeble, rapid pulse, a low (eren sub-normal) 

temperature, a dilated pupil, a distended abdomen, and tho absence oi the 

clrnracterisLic 1rnrvous phenomena of meningitis; the iontanelln is <le pressed 

in spurious hydrocephalus, elernted and strongly pulsating in tubercular 

meningitis. 
Infantile remittent is attended by a high temperature that remits with 

regularity; the exacerbations and remissions of tubercular meningitis arc 

irregula.r, ancl the fever is rarely over 103° F. In infnntile remittcnt tho 

vomiting is retclii1lg in character, diarrhroa is prominent and the discharges 

pea-soup in character, the abdomen is clistcndcd and tcnderi there is great 

thirst, ra1lid pulse, and normal pupils. Tho photophobia, irregular pulse, 

hydroccphalic cry, and the grinding of L110 teeth so common in acute 

hydrocephalus are absent. The severe cerebral symptoms that often attend 

the invasion of acute pneumonia, pleurisy, bronchitis, or the cxanthematous 

fevers in children are to be distinguished by a physical exploration of tho 

chest or by the appearance of the eruptions and the high fever and pulse-rate. 

Prognosis.-Tubercular mcningitiR is one o[ the most fatal diseases of 

~hildhood. Many authors state that it is always fatal a[tcr its character

i stic symptoms arc developed. The duration varie~ f~·~m firn clays to !our 

weeks; from sixteen to twcnl~·-onc days ar~cr tl!e 1111l111l_ syn~ptoms death 

ma.y be expected. I! ushered m by com·uls1ons its duration 1s short. 
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Treatment.-It is unnecessary to refer to all the lliffcrent measures whirh 
have been resorted to for the cure of this d iscase, for they hn,,c all tailC'd. 
Propl1ylaxis alone is effective. A child whose antecedents Jcad us to foa1 
the advent of acute hyclrncephalus should be given a healthy wct-nur•• 
:from its birth, and the greatest cam exercised as to its hygiene nnd diet for 
th e first few years of life. Children who exhibit the premonitory symp
toms, and in whom its development is feared, should be given cod·livcr 
oil, kept out of doors as much as possible, and placed under the most 
favorable hygienic conditions possible; a frequent change of surroundings 
and of climate is important. 

The treatment after the disease is established is almost entirely symp ... 
tomatic. The bowels are to be kept open, and absolute quiet cnjoincc.I. 
Ice-bags may be placed on the head; but depletion of all kinds is contr:i.
indicatccl. Iodide of potassium (pushed to toxic effects), 1 the mercury 
salts, and soda phosphate have been advomLted, but their utility is ques
tionable. I have obtained the greatest benefit from opium and bromide of 
potash during the stage of excitement, to relieve the restlessness and jac
titation. I have never found that any of the plans of treatment ]Jroposed 
:for this disease have any power to arrest its progress. 

Tubercular meningitis in the adult is of rare occurrence, and is found 
only in connection with general tuberculosis. The pathological changes 
arc the same as those found in children, and its etiology is identical witb 
that of general tuberculosis. When latent, it may be excited by se\'crc 
mental emotions or over-work. Symptomatically, it differs from infantile 
hydrocephalus in degree rather than kind, the symptoms being }Jerhaps less 
violent. In all other respects the description just given will apply in all 
points to the same disease in adults. 

CHRONIC HYDROCEPHALUS. 

Chronic hydrocephalus is a cerebral dropsy from some cause not well 
understood. It is divided into external hydrocephalus, in which theseromi 
cfiusion is in the meshes of the pia mater lying between the cortex nrnJ 
the skull, and internal hydrocephalus, wlrnre the accumulation of fluid is 
in the ventricular cavities. When both coexist, it is called mixed hydro· 
cephalns. Chronic hydrocephalus may be congenital or acquired. 

Morbid Anatomy.-The essential lesion of chronic hydrocephalus is a 
serons effusiou either into the ventricles or upon the surface of the brain. 
The fluid consists chiefly of water, containing albumen, sodium chloride, 
traces of lime and potash salts, epithelial and blood cells, rarely scanty 
Jymph-tlocculi and urea.~ The ventricles may contain from twenty to 
thirty pounds of fluid.' The upper wall of the lateral ventricles may be 
ruptured ; the brain substance is either softened or abnormally tough and 
resistant. The brain will be enlarged, and the conrnlutions flattened. Tu 
congenital hydrocephalus the bones of the skull are thin, the fontanelles 

1Niemcycr 
1 Bri(Jl1l's Reporfs, vol.i. , JJ.433 
a 'J'rousseau (Clin . • lfe1J.) mention~ a case in which the amount \Ill:! tlfty pounds 
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and sutures are enlarged ; or, if united, numerous ossa triquetra are found 
between them ; and the supra-orbital, temporal, and occipital regions arc 
~ist~nrtly depressed. , The head mn.y. measure from eighteen to forty inches 
m circumference. The large ganglm at the base are wcsscd downwnrd. 
'rho optic chiasm is flattened. and the pons and cerebellum a1·e compressed; 
lhe various septa and commissures arc thinned or ruptured; and, finally, 
there may be Jeft only a thin layer of brain matter together with tho 
thalami and corpora striata. When the lateral ventricles are distended 
and the epenclyma thickened and granular, the term cMonic or granular 
ependymitis is given; in this condition there may be new tissue formation, 
and bands of cicatricial tissue join the walls of the ventricles. 

llydrocephalus ex vacuo is the result of defective development of, or 
atrophic degenerative changes in, the brain ; the space thus left is filled 
by a serous, sometimes slightly bloody fluid, seldom in great quantity 
(hydrocephalus senilis) . The membranes (in the very young) are seen 
studded with ossific granules. If the bones should unite, there is subsc· 
qncnt thickening, and the head is either unsymmetrical, or nearly globu
lar.' It is not uncommon to find evidences in the membranes of acute or 
sub·acutc inflammatory processes. 

Etiology.-IIydroceplmlns may be congenital or acquired. When ac
quired it usually appears before dentition. A few cases occurring in old 
people are mentionf'd by Watson 2 and Golis, and Doan Swift is said to 
have died of it in the sevC'nty-eighth year of his age; atrophy or imperfect 
development oi the brain causes it ; and it may a.rise from chronic passive 
hyperremia, weakness of Lhe vascular walls, from com1Jression of the veins, 
occlusion of one or both lateral sinuses, or the presence of tubercular 
masses in the brain-substance. Rickets and syphiJjs in children, and 
dementia and alcoholismus in adults, are regarded as causes. It is met 
with in tubercular and scrofulous subjects, and jt is said to have followed 
measles and scarlet fcver. 3 Inflammatory changes in the ventricles and 
ependyrna are accompanied by hydrocephalas! Tumors at the base or in 
die third ventricle compressing tho \'enre Galenre may cause it. 

Symptoms.-The symptoms vary with the rapidity of its development. 
If intra-uterine, hydrocephalus develops rapidly ; the head becomes so 
large that its delivery can only be accomplished by operative procedure. 
U such children are born alive they die within a few days. In those cases 
whore the disease is slight, the child at birth appears healthy, but after a 
few weeks the head begins to enlarge ; the sutures do n~t close, and the 
fontanelles arc persistent; the iorehead bulges so that it overhan~s the 
face, which is pale, sruall and weazencd, giving a dwarfish express10u to 
the child. 'rhe limbs do not develop; the abdomen is distended and tym
panitic, and the skin dry and scaly. Fluctuation~ may sometimes be ob-

tBarthezand Rillietstatethatinafewcn<>e~ofcongenital bydrocepha\ualbeboncswcreuormal. 
'Pradiceof Pkyllic: Sir Thomn" \\7 ntson. 

wil:£~r~~;:f;~R:·.~,~~11 ~~:;~:1~:~~i~~18h[i~;~~~~~~~8b~~~i.'!~ from untritive changes iu the capillary 

1SirT, Wat.aon; Dr.BrighL. 
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t.ii11e<l between the anterior and posterior fontanelles. Fisher, of Boston, 
has describc<l a murmm which can be he:ird over the anterior fontaucllc. 
Often the child is unable to ho1d its head erect even for a few momcutsi 
the pupils are dilated aud the eyes protruded. 'l'here are periods of appar
ent improvement, but death occurs from convulsions or intercunent disease. 

1ll another class of milder cnscs the mental faculties are normal, but. 
nutrition is imperfect; the limbs arc small and the muscles flabby. 'l'hc 
children are irritable, and at times hn.Ye fever, nausea and rnmiti11g. 
After au unusually severe attack of fever they may gain flesh and seem 
mneh improved, but tho head still increases in size. After a variable time 
of improvement they again become worse, lose strength, and all the active 
cerebral symptoms return. \\'hen they attempt to walk they totter, 
stumble and fall; the gait is often spastic au<l the reflexes are exaggerntl.'d. 
Spasms, epileptiform com1 ulsions and paralysis of certain groups of mus
cles follow, and they become idiotic. Snch children do not die from h31

• 

<lroccphalus, but from intercnncnt disease. Some of these cases 1i've for 
four or five years, haviug periods when tbey seem to be recovering. When 
an~mia and asthenia cause death the usual duration is a year. 

A few rare cases are recorded where hydrocephalic subjects have lived 
five, ten, aud even thirty years. 

Differential Diagnosis.-Congenital, or intra-uterine hydrocephalus cannot 
well be mistaken for any other malady. 

Cranial mchitis does not cause tbe mental, or even the }Jhysical, derange
ments induced by hydrocephalus; but it induces an unsymmetrical en
largement of the bones. 

Prognosis.-The prognosis is always unfavorable. The average duration 
is one year. Death may result from any of the complications, from simple 
asthenia and ::mrernia, from meningitis, ependymitis, apoplexy, rupture of 
the fluid through the brain substance into the epicmniaJ aponenrosis, 1 or 
from general paralysis. The only condition of recovery is a cessation of 
increase in the fluid and closing up of sutures; the cases of absorption of 
fluid and return of mcntaJ power arc doubtful. i 

Treatment.-There is very little to be clone for this disease. The treat
ment which has been employed may be divided into external or mechanical, 
and internal or medicinal. l\Iercnrial inunctions and strapping the bead 
with arlhesive plasters have been advised, but are of doubtful utility. Sud
den compression of the head may cause death. Pale, flabby ehil<lren bear 
it best. 

Tapping can be advocated only in external hydrocephalus and where no 
inflammatory or organic changes coexist. The anterior fontanelle is the 
proper point to insert the aspirating needle; only a few ounces should be 
drawn at a time, the child being carefully watched during and after the 
operation. Subsequently the head should be lightly bandaged. Langen· 
beck passes behind the upper lid through the superior wall of the ~ 

matter maybedepoaltedlnp1aceorre-ab&orbed ftuld."-
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enters the anterior horn of the lateral ventricle. Hut inAamniatory adiou 
is apt to be excite<l Ly any such prcceUure. Ucccntly punctnre Uctwcc11 
the tbir<l arnl fourth lumbar vcrtcbrru bas bec11 rccommcn<led. 

Internally cod-liver oil and the syrup of the iodide of iron and potash 
should be given throughout the diseaoe Calomel (gr. i-~) daily has 
been recommended, until pnrging becomes severe. 'fhc food, LI.Jc hygienic 
surroundings and the clothing should also receive careful attcntjon. 
Change o! air is also highly beneficial. If rickets coexist phosphatic soJta 
are indicated. 

PACilYMENINGITIS EXTERN.A. 

Pachymeningitis is an inflammation of the dnra. mater which may be 
acute or chronic. The inflammation may involve either the external, 
internal, or both layers of the dura mater. When the external fayer is 
prima.rily inrnh'ed, it is called external pachymcningitis; when the inter
nal fayer is the primary seat of the inflammatory process, it is called 
pacbymcningitis interna. External pachymeningitis is almost always a. 
secondary inflammation. 

Morbid Anatomy.-In the non-suppurative form of pachymeniugitis G,."{

terna the dura is injected, softer than normal, and coTcred with ccchymo
tic spots. New connective-tissue formations occur, which lead to thicken
ing and induration of the dura and adhesions between it ancl the cnrnial 
bones. Numerous pigment granules stud the thickened membrane. Os
teophytes form and the appearnnce closely resembles periostitis wiLh exos
tosis. In many cases bony flakes can be detached from the tough, pale, 
leathery dara mater. 

In purulent pachymeningitis externa suppurative processes are early 
established and the external layer is softened, disintegrated, thinned, and 
rendered very friable. A thick layer of new connective-tissue separates 
the pus from the internal layerof the dura mater. These purulent collec
tions are usually of truumatic origin and circumscribed, as inflammation of 
the dura is rarely diffuse, and the pus detaches the durn from the bone and 
may lead to necrosis. When the sinuses are involved in pachymcuingitis 
their walls undergo thickening, the inti ma is roughened, and thrombi form 
at the seat of the lesion, which may break down and be absorbed or give 
rise to emboli or pulmonary infarctions. 

In old age it is physiological for the dura to be thick, leathery, cartilagi
nous and of a dull white color. The sheaths of the arteries arc thickened. 

Etiology.-Idiopathic pachymeuingitis cxterna is o[ doubtful occurrence. 
Secondary pachymeningitis may result from injuries to, uncl caries ~f th.o 
cranial bones or upper cervical vcrtebrre. Ilemorrhagc o[ ~aumat1c .ori
gin may separate the dnra from the bone and be followed by 111fl_ammat1on. 
Chronic internal otitis and suppurative mflammahon of the orbit may lead 
to it. An external pcriostitis may be followed by external pachymeningitis 
without apparent intervening bone-changes. Inflamma.tion in the venous 
siuuses, especially the transYersc nnd pctrous, may lead to it. Syphilis 
causing periostitis with uecro:~is is uut <\O uncornmo!l cause. 
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Symptoms.-Thc symptoms of pachymeningitis arc generally very ob. 
scure. After an injury of the skull or a chronic oiorrhrea, we may su:-;
pect cxtcrna] pachymouingitis when there is sonmolencc, headac?e, clizzi
nc.ss, pholophobia followed by deliriu~1, and perhaps con':11ls1ons nn.d 
coma. Iu cases attended by thrombosis of a smus there will be hectic 
!ever and rigors and symptoms simulating an attack of intermittent fever. 
When metastatic abscesses develop in the joints and internal organs, the 
headache will be severe and localized, and possibly attended by nausea and 
vomiting. If there is cerC::bral pressure, the pulse becomes slow and irregu
lar, rarely frequent and feeble; the pupils arc unequal; the headache, 
apathy, and somnolence increase and are attended by facial paralysis. J u:-1t 
before death the pulse slows and coma is deve1oped. Circumscribed pain
ful cedcma behind the car' and less fulncss of lhe jugular of that side uro 
iuclicn.tive of thrombosis in the transverse sinus. i 

Differential Diagnosis.-In one ·who has received an injury of the skull, 
with possibly fracture of the base, if the signs of cerebral compression per
sist, pachymeningitis externa may be suspected. With caries of the cranial 
bones or otitis intcrna, the diagnosis can be ma.de from the complicating 
ccrcbml symptoms. But in chronic cases the symptoms a.re often so obscure 
that a positive diagnosis is impossible. 

Prognosis.-Recovcry is possible and depends hugely upon the cause. 
Jn alcoholic pacbymeuingitis it is usually unfavorable. That clue to otor
rhwa may encl favorably if the pus is evacuated either spontaneously or Uy 
operation. '£he grcnt danger is in exteusion of the inflammation to the 
internal layer of the dura mater and to the pia mater. 

Treatment.-rrhc treatment is mainly surgical . Trephining mn.y some· 
times sarn life. Rest, a mi1d diet, a free evacuation of the bowels, cold to 
tbc head and wnTmth t.o the extremities are tho principal means of treat
ment. Dise:lSe of tho car dcmn.nds immediate attention. I recall a case 
where, after n. deep coma of five dn.ys' clurn.tion, rccorery unexpectedly oc
curred after a copious discharge of pus from the car. Should symptoms of 
supptuation be well mttrkcd, alcoholic stimulants, quinine, and 011ium aro 
indicated a.ud the question of stugical interference will present itself. 

PACHnIBNINGITIS lliTERNA. 

Pachymcningitis internn. may be acute or chronic.' 
Morbid Anatomy.-ln acute pachymeningitis interna the inner surface of 

the dura rna~er is intensely byperremic ancl covered with a layer of ilbrin 
and pus which may be circumscribed or diffused. The substance of the 
membrane mn.y be thickened by new connective-tissue d~velopments; but 
the larger part of the inflammatory exudation is upon its free surface. This 
form of pachymeningitis is apt to be complicated by inflammation of the 
pin. mater. In clironic pachymcuingitis intcrna the dum is covered with a 
layer of organized tissue. This t.hin, filmy new membrane is very rich in 
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large ~apilfaries with thin walls. It is composed mainly of cells, lrn.ving 
YCry little basement substance, ancl is usually most a.lmndant at. the con
\'Cxity of the brain . 

Some p~th?logist~ claim that before these changes occur, a thin layer of 
compact fibrm, which can readily be stripped off, occupies the site wbcro 

lta>moJmiw F,cau$N./. by1·1q1ture r/[ll1ecapi/larleairitlw 

subsequently a hrematoma. is developed. The capillaries in the uew tissue 
are easily rnptured au<l hemorrhages are liable to occur, forming hrema
tomata, ranging iJ1 sbm from small clots to large blood sacs co,eriug 
the whole conYexity. 1 After a time the walls of the new vessels become 
thicker. In rare instances the hlood cxtravasates in small amounts and 
is absoriJed, and only a thin, tntm1parcnt well-defined membrane marks t.ho 
spot where the pachymeningitis existed. 

The hromatoma may become encysted (Virchow's liygroma of tile dum 
mater), or its contents may undergo ca~cous and calcareous changes.' In 
some cases the blood bas eilhcr <li.<Sected between the layers of the wull 
of the hrema.toma, or eh:c, aftel' one hemorrhage, a. new layer of pseudo
tnembra.ne forms, and a scconcl cxtravasa.tion is followed by a second tis-

to~~ °J~:1i~I:~,:~ ~~~1~bo;~~~~~;i~:;~~;!I;~~.1~~ 1:i~n~=~rn~~:\a ::11;c1~c(1~'.1~,"l~~;~.t!~:::~~~ ~!:b~n::,r:: 
which urc colnrlr!!11 mn~~I'!< (?white blood corpu~clcs) of protopln~m, form later, 

'Uokltnm•kynndl<'orster. 
G3 
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sue formation. The ventricular cavities arc sometimes filled with a eero. 
sanguinoleut fluid. 

Etiology.-Both acute an<l chronic pachymcuingitis interna arc usually 
secondary, but in rare iusfo.nccs arc of idiopathic origin. The acute form 
may be secondary to pachymcningitis cxterna, pya::mia, Bright's disease, 
or the acute infections diseases. Chronic pachymeningitis iuterna is a 
disease of advanced life, rare before forty, and most frequent between sixty 
and eighty. Chronic alcobolismus is its most frcqucut cause. ALrophy 
of tho brain, hydrocephalus, cerebral tumors, and general paralysis and 
dementia are often followed by pachymeningitis intcrna. In progressh•o 
pernicious amemia, hrematoma appears iu thirty-three per cent. of all 
cases. 1 Leucocythromia, the hemorrhagic diathesis, scorbutus, and splenio 
anoomia are blood states especially liable to be accompanied by pacbymeu
ingitis. Valvular diseases of the heart impairing venous return and athc. 
roma are important factors in its causation. 

Symptoms.-rrbc symptoms vary with its extent and the amount of tho 
new tissue formtttion. When the disease is slight, there are no symptoms; 
when extensive, most of the symptoms are due to cerebral pressure. At 
first there is constant headache, dizziness, vertigo, tinnitus a.urium, mus
cm volitantes, photophobia, constipation, anorexia n.nd insomnia, with 
slight febrile movements. 'fhe intellect is impaired, memory fails, and 
sometimes there will be a temporary loss of consciousness and partial loss 
of speech. The symptoms 0£ slight cxtravasa.tion simulate very closely 
those of a small cerebral apoplexy. The pupils will be contracted, one 
more than the other. There may be slight wandering, and when the attack 
is partially recovered from the mental and bodily conditions arc palpably 
impaired. The temperature may be slightly raised and attended by irreg· 
ular exacerbations and remissions. 'rhe pulse is slow, becoming irregular 
upon excitement. 

Paralysis comes on gradually, a~ one hemorrhage follows another. Be
tween the attacks localized headache is the prominent symptom. Some
times slight cpileptiform convulsions occur, followed by temporary loss of 
consciousness. 2 If the hemorrhago in the new tissue is rapid and cxten
!ivc, patients may clie suddenly from cerebral compression ; or one s1ight 
hemorrhage which gives rise to few symptoms may be followed by a second 
more extensive blccdiug, attended by the ordinary symptoms of apoplexy. 
Recovery after slight hemorrhage not infrequently occurs: but the patient 
afterward will be troubled with more or less constant 7tcadaclte, insomnia, 
and perhaps by localized paralysis. Moclerate-sizecl hmmatomata have I 
been found at autopsies, where, during life, no signs existed. 

During the course of acute and chronic pacbymeningitis the venous 
sinuses may become involved in the inflammatory process, ca.using thrombi 
wbicb give rise to pulmonary or other infarctions, attended by the usual 
symptoms: rigors, followed by a temperature of 103° or 104° F., with ir-
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regular variations. The pulse at first is rapid, but after a few days it 
becomes slow. As the case approaches a fatal terminatiou ihe pulse rnns 
up to 120 or HO, and is small and feeble. The patient becomes del irious 
an<l rapidly passes into coma, preceded or followed by convulsions. 

Differential Diagnosis. -The diagnosis of pachymeningitis interna is al
ways clifficnlt; it may be confounded with acute meningitis of the couvex
ity with wl1ich it is frequently associated, with chronic meningitis, nnd 
cerebral hemorrhage 01' softening. rr110 diagnosis of a hrematoma is based 
on tl1e followiwg conditions, viz.: continned, vertical, localized headache, 
contrncted pupils, very slight fever, slow pulse, a history of one 01· more 
apo11lectic seiznres, or of periods of loss of consciousness accom1rnniecl by 
convulsions and followed by a more or less complete hemiplegia. rJ1he 
diagnosis is always problematical, complicating, as it does, so many cere
bral affect ions, and its symptoms are masked and indefinite. 

Prognosis.-rl'he prognosis is bad, a1though the conrse of the disease is 
usually slow. The cerebral symptoms oflen intermit. Some die from tho 
extension of the inflammation; others from rapid a.ud exteusirn blood ex
travasation ; some become inst'ine or demented ; the larger number die from 
intercnrrcnt disease. When the venous sinuses arc involved patients may 
die from the effects of the inflammation or from infarctions. ':l1hc disease 
lasts, in most cases, from one to three weeks, yet one clay a.nd one year are 
given in a few recorded cases as the limits of tbis affection. 

Treatment-There is no cure for pachymcningitis interna: all that can 
be done is to treat symptoms. Absolute rest in a cool, quiet room is to be 
enjoined. Irritative or inflammatory symptoms demand cold to the head, 
mild counter-i rritation, and heat to the extremities. The bowels are to be 
kept freely opened, and, at the onset, a brisk purge may be given. As the 
disease progresses stimulants and a highly nutritious diet arc the best 
means to combat the affection ; and anodynes may be necessary to induce 
sleep and relieve headache. Ergot is indicated on the ground of its 
physiological action on the vascular system, to prevent or diminish future 
hemorrhages. When the hrematoma ca.n be localized, an operation is in
dicated, whether of traumatic origin or due to disease. 

SYPIITLIS OF TJTE DURA MA1'EH. 

Syphilitic gummata, developed in tho dnra mater and accompanied by 
meningitis, nrc met with in the advanced stage of syphilis. 

Morbid Anatomy.-'l'ho lesions differ from the other forms of meningi
tis, in tha.t the inflammatory product is circumscribed in the form of gum
mn.tous tumors, which nre composed of small round, oYal, and pyrifonn 
cells with basement substance. These gummatous masses may clege11ern.tc 
and become cl1eesy, or be converted into a purulent-looking fluid consist. 
ing of sernm, degenerated cells, and granular matter. 'l'hey may be 
developed ciihC'l" on the external or internal surface of the aura mater, 
and are usua11y mnltiple. Gumrnatous masses may develop in U10 sub
stance of the cran ial bones aud cause more or less destrnctiou of them, or 
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it ma.y be complicated by inflamma.lion of lhe pia nwtcr, and then gummy 
mas::;cs may dc:>vclop beneath the pia. mater. 

Sympton'is.-As in the nrieties of pacbymeningitis, persistent localized 
h(_•:.ulache is the most constaut nu<l prominent symptom ; convulsions aud 
temporary loss of consciousness not infrequcnlly accompany the hea<l
nchc. Tho intellect is impaired, and the patient lapses into a. dull, 
stupid, apathetic condition. rrhcy may be wi1<lly delirious. In 801110 

instances there is loss of sight and bearing. Ir the gummatous masses 
attain tt large size, facial paralysis aucl hemiplegia may occur. I h:tve 
known a ptLticnt wilh syphilis oi the clura mater to become hemiplcgic, 
pa~s inlo a state of complete nncousciousness, with stertorous breathing, 
relaxed sphincters, anti dibteU pupils, remain in this condition for ten 
days, and fimilly com pktoly recover. 

Differential Diagnosis.-The diagnosis rests entirely on the syphiliLic his
tory in oue who has any of Lhe external maniicslatious of syphiJis asso
ciated. wilh the cerebral symptoms of pachymeniugitis. 

Prognosis.-Thc usual termination of this discaso is unfavorable. IC 
Lhcso patieuts are subjected to proper treatment before the gummatous 
111assc:; ban:; become too large or are too far advanced in degc:ncratin: 
change, rcCo\·ery is almost cortaiu. Recovery, however, in these cases i:J 
ran'ly permanent, unless tho treatment is continue<l for several years. Jn 
ono who is addicted to tho use of alcohol tho proguosis is very unfavor
able. 

Treatment.-Thc treatment is that of aclvancccl syvhilis. Mercury and 
iodide of potassium, either together or alternately, arc the means to be re· 
lied upon. 'l1he mercury is best employed by inunctious and baths. J\ly 
rule is to apply each da.y a drachm of strong mercurial ointment in tbc ax
illa and f:lexures of the joints until its specific effects a.re produced. Iodide 
of potassium must always be given in large doses; from thirty to sixty grains 
nrny be given in from. four to six ounces of water, three or four times daily 
until the desired effect is reached, which is the clisnppcarn.ncc of the cerebral 
symptoms. Tonics and cod-liver oil arc always indicated, and of service 
between the periods of the administration of the mercurials and the iodide. 
Under no circumstances should this class af patients be allowed to uso stim· 
ulants habitually in any form. 

OEREilRAL TllROM'BOSIS AND EMilOLISM. 

'£he cerebral arteries may be obstructed by cmboli or thrombi, the cere
bral veins and sinuses by thrombi only. rrhe changes in, and efiecls pro
duced by a. plug in the cerebral vessels, whether cmbolic or thrombotic in 
its origin, arc identical with similar changes in other parts of the body. 
The walls of a. cerebral artery which is the scat of thrombosis are usually 
thickened. The thrombosis may be the result of slowing of the blood cur· 
rent from any cause. i 1he results and symptoms of cerebral thrombosis are 
essentially tbe same as those of cerebral embolism. 

Cerebral emboli may be bilatcrnl ; several may coexist ; and they havo 
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been found in a11 of the cerebral arteries. The left middle cerebral is their 
most frrquent seat (forty-six in one hundred cases); next the internal ca
rotid, the basilar, and vertebral. Ninety per cent. a.ro in vessels that sup· 
ply the ganglia at the base. 'l'he artery of the corpus callosum is rarely 
implicatecl. Embolism in the cortex is rarely attended by serious results, 
on account of the free anastomoses between the cerebral capillaries and 
those of the pia mater. 

"\fben the left lenticulo-striate artery is plugged, it being a terminal ar
tery with no anastomoses, well-marked symptoms occur and clestrucii,,e 
lesions follow. This artery has t!.e most direct communication of any of 
the cerebral arteries with the left ventricular cavity. This anatomical fact 
readily explains the frequent occunencc of embolism in it. The result of 
cerebra.I embolism or thrombosis is to deprive the portion of the brain sup
plied by the obstructed vessel of its nutrition, in consequence of which it 
degenerates and softens. Softening of the brain is the usual result of embo
lism; the name cmbolic softening has been applied to it, to distinguish it 
from inflammatory softening. Niemeyer describes the initial result of em
bolism and thrombosis as partial a.uremia of the brain, and states that the 
subsequent softening is analogous to gangrene in the extrem ities induced 
by obstruction or obliteration of the vessels. But the difference is, t.ha.t 
with.in the skull the absence of exposure to air precludes clecomposiLion . 

If a large cerebral vessel, or a. large number arc obstructed suddenly, it 
may cause sudden death, and there will be no time for cerebral sofleni ng. 
Many writers include in the signs of cerebral embolism those of the first 
stage of softening. 

Symptoms.-The symptoms produced by the plugging of cerebral ;essels, 
bv emboli or thrombi, are often sudden in their advent. 'Vhen an artery 
of consirlerab1c size is obstructed there is temporary loss of consciousness, 
the p:ttient passing rapidly into coma, from which he gradually recovers 
with complete hemiplegia.. If only a small bmnch of a cerebral artery is 
plugged there may be only a slight and transient Joss o[ consclons1wss or 
confusion of mind, or there may be nothing lo indicate its occurrence 
except sudden loss of speech. During lhc period of loss of consciousness, 
if it occur, the face is pale ancl colcl. 

Aphasia. is common, but not a constant attendant. It may be complete 
or partial, the patient may be able to use only one or two words, as "no" 
or "table," a.nd employs thC'm to answer n.11 queRtions. Again, his vocab
ulary may consist of a number o[ wor<ls, bnt he cannot use them aright; 
he calls for his boots when he intends t.o call for bread. 

Aphasia may be of two kinds, motor or scusorr rn. the fi_rst WO l~::nc 
intcrlcrence with the nrticulatio11 or words, there is ataxia, or 111co-onl111:1-
tion of speech, but no loss or the memory or words, or a proper .under.stand
ing of them when heard or read. '!'here i~ usually nssocm~ed '~1th tl11s con
dition agrn.phin., as the two ccntles <tre rn close approx1111a~10u. In tlio 
sccoml form, or sensory aphru~i:1 1 there is~ los~ of m.u.lcrstandmg of spokuu 
language, a so-called word dcafucss; hcarmg itself is not affoct.ed, but tho 
spoken word, though board, is 110 longer com1Jrehon<led . Agaw, we may 
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have word blind11ess, in which written language is no longer nrnlorstootl. 

Tho patient may be able to rc:ul correctly, there is no defect i11 vision, 

bnt there is a loss of perception of the mcrming of the words which he 

secs. ~L1hc1'0 may be aasocia te•J with this, apraxi:l, in which wo have not 
only a loss of memory of the names of objects, but of tho things thcm

sehes. 
Within twenty-four hours after the occurrence of n. cerebral embolism 

there may be convulsh·c movements in the muscles which arc afterward to 

be paralyzed; cpilcpti!orm convulsions frequently occur. If the patient 

pass into coma he ma.y continue in a comatose stale and die within a. few 

days; or he may recover from the coma with permanent hcmiplegia 

ancl aphasia. There may be temporary improvement in the hcmiplegia, 

buL arter tho degenerative changes tako place in the brain lhc hemi· 

plcgia becomes permanent. In most of the cases where tho hemiplcgia is 

permanent the par::ilyzccl muscles become contracted. ·when lhe J1emi· 
plegia. and aphasia arc inutial, and there has been no loRs of consciousne~~, 

complete recovery generally takes place. A cerebral embolism may be so 

slight UrnL there may be aphasia for a few days, ::ml Lhcn the patient will 
completely recover without any other symptom. 

llmniopia a.ncl unilateral amaurosis without horniplegia are present, when 

the ernbclism or thrombosis is situa ted in tho occipital lobe. \Vh cn the 

lesion is limited to ti.Jo posterior portion of the temporal lobe or to the 

angular gj1r11s we have either word deafness or word Ulinclness, without 

parnlysis. 'l'he conditions arc rare when the middle cerebral is occluded; 

collaternl fluxiou may cause n.rterial and venous hyponemia of the retinal 

vessels and congestion of the optic disc. If the patient does not begin to 

improve in twenty-four or forty-e ight hours after embolism occurs, a fatal 

i~suc may be expected. In such cases tho temperature rises to 104 ° F., 
remains at that point for a con pie of days, and then rapidly dedines. ' 

~L1hcre arn often evidences of embolism iu other parts of the body, ns 

the spleen, kidneys, extremities, otc. , etc., which will aid in tho diag
nosis. 

Bilaleml embolism usually results from separate attacks. These cases 

are marked by epiloptiform convulsions, aphasia, hcrniplogia, or rarely 

double hemiplcgia. r.rhe lesion iu these cases is usually in the upper portion 

o[ the pons, and may be central or uuilfltcral. 

Differential Diagnosis.-Cerebral embolism and tl1rombosis often cannot 

be positively distingu ished from trrebml lie11wrrlut.r;e. 'firn symptoms in 

some cases are the samo. If the hemiplcgia i~ upon tho ri ght sido and tho 

onset sudden the probabilit-ies arc in farnr ol embolism. If there is an 

~phasia, and the loss of consciouoness is prolonged and the facia l paralysis 

hi marked, cerebml apoplexy hns occurred. If the paralysis is r::ipidly re

coverell from, it indicates embolism and not apoplexy. 

Cerebml l!trombi form in old a_gc.: without cardiac or pulmonary disease, 
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on neeonnt ot rigid, calcified and atheromatous adcries; the para.lysis is 
less marked, and aphasia is usually incomplete. If the paralysis improves 
after a day or two and then gets worse, it indicates throm basis. 

Prognosis.-The prog~osis will depend upon the size ol the artery 11lug
gcd; complete rccon'ry 1s always pm;siblc, partial rcco-vrry is not infrequent. 
Still, cerebral embolism nnd thrombosis arc ~crious condition:::, on :tecount 
of the clanger_ that they will lead to eercbrn.l softening. The prognosis is 
usually better m those cases where the hemiplegia is partial llrnn when it is 
complete. In cases where the Rymptoms at first arc mild, but gradually 
grow worse, the progno~is is unfavorable. It is impossible to clC'termine the 
extent and duration of the paralysis which sometimes continues after ils 
occmrence. Chronic Yisceral diseases, senility, and debility or :mromia ren
der the prognosis unfavorable. ':I1he occurrence of coma is very unfavora.blc. 
Even after rapitl disappearance of the paralysis ::mcl aphasia there is great 
danger of another attack. 

Treatment.-Thc plan of treatment in cerebral embolism and thrombosis 
is a tonic ancl slimufant one. No dcplclory or rernlsive measures are 
cYcr admissible. The action of the heart, ancl the constitutional np1lcnr
ancc o! the pnticnt must determine whether alcoholic stimulation is to be 
resorted to or not. In syphilitic cases a thorough comse of mercury and 
iodides should bo followed out. 'l'hc hemiplcgia is to be treated the 
same as in cerebral apoplexy. 1ron, cod-liver oil, and;\ touic plau of tr0 '\t
mont 8houk1 follow the 1.fomppcnrn11cc of the imralysis. 

CEREBRAL SOFTENING. 

Embolism ancl thrombosis are undoubtedly the most frequent c.Htses of 
cerebral softening. But I shall adopt the view that there are, several 
varieties of very different causation and anatomical changes, and shall 
follow the usual classification of red, yellow, and 1white softening, although 
this division is somewhat arbitrary and unsatisfactory. 

Morbid Anatomy.-Red softening is marked by punctate redness or by 
numerous minute capillary apoplectic foci, with fatty degeneration of the 
nen·e cells and fibres. The pultaceous spot is deep red, shading ofl' into 
the neighboring bruin-tissue with no distinct limit. rrherc may be several 
of these red foci; as many as twenty have been iound in dificre11t stages 
of discoloration ancl softening. In all cases the centres show most marked 
changes. rl'here is more or lesd ccdematous swelling of the acljacrnt bmin
tissue, so that upon cutting into it the softened spot will rise above the plane 
of the Eection. The vessels a.re enlarged, often from proliferation or the en
dothelium, forming masses of varying sizes, frequently within ihc vascular 
lymph-sheaths, making a white rim visible on cross-seclion. rrhero is pro
liferation of the celluhtr clements of the neuroglia, and the nerve-clements 
simultaneously undergo fatty changes. Few pathologists clnim that any in
flammatory exudation accompanies these changes. There is a dCbris in and 
about the focus, consisting of fat granules, alLc_rccl _blood corpuscles, and free 
nuclei, a few pigment-granules, shreds of brnin-llssuc, and largo granular 
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corpnsclcs., The ucno fibrC's become macemt;cl, nn~ thci.r white substance 
is coagulated and broken up into large masses. £her~;s '~~~~cos:x\1~~~~~·il~~~:;: 

'L'his condition is callc<l, 
by Jlayem, the cloudy 
swelling of Virtlww. 
A spot of red soflcn
i 11g may become ~lry 
and shrunken, or mca
lrization may occur. 
The phenomena. o[ ab· 
sorption consist in fatty 
drgeneration an<l c:isea
lion, or the formttlion 
of a cyst by a proccsa 
:.rnalogous to that clc· 
scribed under lhc head 
of Apoplexy. 

r ellow softeninf/ is 
usually lhe rl'sulL of 
partial cerebrnl 1rnremi:i. 
from obstruction of the 
cerebral vessels. IL may 

(;ereor:11 ~oflenh1~. Elc1ne51:;;t~?i'~~tn Apoplectic Focus in Red ~l~~l~n~~11 n~~~~l l~~~~i~l~r~~ 
%: ~E;~~££!.:/,,~':ei"·· quent1y has it s scat in 

~: ;!::e'~:u~J:/,!:r~euroylin. • ~. ~~~e~:l~;l~eit~rll;~s~:::~:~: 
or corpus striaturn. Stao:;iR is accompanied by all the changes described 
as occurring with an inf~trction wbich is followetl by rau.v degeneration, 
and it may proceed Yery slowly or wilh great rapidity ~houlcl hemorrhage 
Cail to occur. The coagulatocl bloocl in lhe vcsf'els undergoes a relrogrc~· 
si\'C change, the fibrin becoming granular. Fatty antl granular matter 
in large quantities surrounds lhe infarction, which becomes clry and slowl)' 
contracts. Corpora. amylacca, blood.pigment, and crystals from lhc al
tcrccl fatty material are fou nd. A soft, yellow-white m:1ss-ortrn or tL ~ul· 
phur color-is thus for mrrl. Yarying in Size from iL lrnzcl. nut to an orrrng-r. 
'l'he consislencc is ,·ariahlr, but in typical cnscs it is a gclatinoui-;, moist, 
and tremulous pnlp. A strrnm of water will readily'' ash ont the focus or 
so!Lening. These dcgcncratire rhang-cs procerd until the focus of softening 
becomes changed in to a mass of rcticnblcll fihrrs. in whose meshes is fL 

milky fl uid. The vessels in t he wnll of thiR cy:-;t arc cornrcd by rat granule'~, 
n.ncl are empty or contain a yellowish clot .; lmt I heir lymPh·shC'aths arc 
irrcgu lar1y clilatecl with pigmC'nl, fatty. granular and dC'tached endothelial 
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cel1s. In this form of softening llll're is u~11:1llv n faint lin1:1 of demarcation 
between the focus and healthy Urain-lissne. 'l'h~· color of yellow so(teninO' is 

<ll~e to. fa.tty changes and a dcpo:-:.il of blood-piA"ment. These foci nrny ck:a-

~~:~e:~mt~~;:)~~~~t~o~~~~c;;c foci, or result in the formation of a cyst. rrhis 

an obstructi\'e or hemor
rhagic infarction. Red 
softening may also termi
nate in yellow softening,' 
from gradual absorption of 
che broken-down corpus
olcs aud pigment matter. 

Trltile or atropltic soft
ening is the form met 
with so frequently in old 
age.' It is white or re
sembles healthy brain
tissue; the process is a slow 
one. Hemorrhage or hy
perremia. is rarely present. 
It is usually met with 
in the white matter of the 
hemispheres, ancl the de
gree of change may be 
60 slight as to render its Cerebrnl SorteningYc~I,~\~·1k?i~~:-i·t~·;~~c1 from a Focus or 

~e:;0~~0:ortd~~~u~~,m~11~u~t ~~j:ff%~{f,!:1%,,7;~~J~~~~J:!'ft/f:J;[~:tpiJ(;:9c1o;amt10-
The specific gravity of the softened mass is less than normal brain sub

stance. White softening ls ne\'"Cr distinctly 1imitccl, but shades off into tho 
adjacent tissue. In ·chronic softening of the conrn1ntions their form is 
prescn1ed, but they a.re ma.rkcd1y a.trophied: over them the pi:1 mater is 
more or less cedematous, and fills up to a certain degree the s.pace caused 

by the atrophy. Should the vessels in or near " white softened patch be 
examined, they will usua1ly be found atheromatous or the sea.t of end· 
arteritis. Thus it is evident that tho color has no relation to the patho

logical changes. Reel softening may come from embolism; yellow, directly 
from thrombosis, embolism, or be a. second stage of red; whHc ma.y be 
primary, or secondary to yc11ow. In C\'ery case the cause is tbe primary 

pathological feature-the color is secondary. 
Etiology.-Embolism and thrombosis nrc most rrcqucntly the causes or 

ccrclm1I softening, especially in old age. It iR c:;sC'ntially a. disease of old 
age, for nearly all tho predisposing can::;cs or thrombm;:is arc .met with in 
advanced )ife. 'Thrombotic sortcuing between thirty and fifty is l'are. lluL 

1 Rokltan~ky deitcrlbed yellow 11oftenin!! 1111 occurring" io wt>ll·dC\'elopcd itpot~. The Ou id ii< acid in re

action from llbenttion of fatty and JlhO"phoric nddt<, lie further 11ay1:1 thl' ~11me kind of 11oftcning occurs 

abonL adventitious 11rodnc1.~ In the brain, tumor~. tloti<, etc, etc. Path. Anatomy. 
i Durand-Fnrdel nnd Lnncercnux both clt>~crihe tYrm(J{li~"wMil Mam· n, the laat etngc of rt:d @oftcning. 

Charcot&peakeoflts!requc11cylnoldpcoplewlthcancer.-M{ll.dts T'ltilla1·ds. 
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cmbo1ic softening may occur at any period of Jifc where the prcdisposn1g 
cau:sC'S of cmboli exist. Syphilis a.11d chronic alcobofosmus mu:st be ranked 
next lo emLolism and age as causes. H has been shown that syphilitic 
di~ease of the arteries leads to softening. Although the cmbolus that in
lluccs cerebral softening is usually can.liac in origin, it may spriug from au 
1.mcuri:mial clot, from thrombosis in the large artcriul lrunks, or origiuato 
in gangrenous or ca.rcinomatous foci in the lungs. CC'rebral hcmorrhago 
is a frcquC'nt cause of softening, and it may follow blows on the head or ex
pmnuc to intense colcl or heat (sun-stroke) . 

.It is well established that any new grow-th in the brain is aceompaniuJ 
by a zone of peripheral yellow softening. Fevers, the exa.nthematons 
cspcchtlly, ulcerative endocanlitis, necrotic and 11lccraLive diseases ju lho 
lungs and bronchi and oslco-myelitis have Jed to softening, but are more 
frequently the callSC of absCC8S. 1 Glanders, puerpcml diseases, and tlie 
toxic action of 111crcury and 1cad arc regarded by some as ca.uses.~ 

Syrnptoms.-Inflammatory rC'd soft('lling is usually attended by well 
marked febrile symptoms ; Lhc temperature may reach 102° or 103° F. 
'rho pulse is accelerated n.t first, but afterward it becomes slowed. The 
face is flushed and the pupils irregular. There is intense and persistent 
ccphalalgia, accompanied by dizr.incss, vertigo, and somnolence, and fol
lowed hy confusion 0£ mind, delirium, convulsions and stupor or conrn. 
The gait, is tottering ancl speech embarrassed. At first there jg bypcra-s
ibc~ia, formication, itching, and neuralgic pains. Later-with the paral
ysis-there is antEsthcsia. Vomiting is often severe and obstiu1.1te. Mus
cular twitchings, contractions, clonic convulsions, and bcmiplcgic symp
toms arc prC'sent and precede coma. Aphasia may accompany these symp
toms. If meningitis complicate the softening, its diagnosis is difficult. 
'rho softening may take place rapidly and be accornpa.nic<l by hemorrhage. 
In snch a case a.poplcctic symptoms will be prominent_. Sudden and de('p 
coma, hoWC\'er, may occur in acute softening wilhout. hemorrhage. Do:ith 
may rcsnlt in from two to eight days ; or, recovery may rarely occur with 
more or lc~s permanent paralysis. 

White softening is oftenest met with in old age, and is usually preceded 
by dc.spondoncy, physical weakness, loss of memory, and inability for pro
longed mental labor. 3 It may come on with acute symptoms, or insid
iously. Even when sudden in its development prodromata may have ex· 
istc:I very like tho:;c of a.poplcxy. Diminution in the motor power is often 
an important precursor of sortC'ning. When such premonitions occur, the 
sy.m})t?ms either gradually increase or advance by sudden exacerbations, 
with rntervnls of apparent improvement. rrhc affected side becomes 
fecb1c, the ham.ls, feet and fingers are moved awkwardly, there is an un
steady tottering gait, and finally complete paralysis. Death may result 
from 11nphcabon of the rcspuatory centres . 

. Many ca.~es are ushered in by the symptoms of cerebral tlirombosis or 

clt;~~~.?hls and Bnstian state that red softening may be caused by" prolonged mental exertion or G· 

2 M. llo11eulhal, Dia. of N.:r1·ou11 System, vol. i 
•Durand-Fardcllayl:!tre11Buponiuonolonyor11on.lorgc,,lurcai;avaluablediago0!;ticsign. 
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t1_nbolism, and suuseqnently, as softening slowly progresses, its characteris
tic symptom~ arc dcrcloped. In the aged, prodroma.ta. may not be promi
nent, nud with momentary or without loss of con~ciousness the patient 
becomes suddenly paralyzed and aphasic. 'l'his rc~emlilcs an apo11lcctir 
seizure, and is accompanied by headache a.nd vertigo. 'l'he features arc 
symmetrical until attempts nt expression arc made. Again, convulsion . .:: 
may occur instead of an apoplectiform seizure, or tlelirium may be promi
nent with muscular rigidity, spasmodic twitchings, <lysphagia, and suITu
sion of the eye. Stupor and paralysis seem to alternate. The urine :rnd 
f:t'ccs arc passed inrnlnntarily, and the patient dies from exhaustion. Bed
sores are apt to form about the buttocks. 

In all forms of softening there is more or less complete hemiplcgia. at
tended either by an:usthesia. or hyper.:esthesia. 'Yhen conrnlsions occur 
they arc followed by increasing stupor and paralysis. If the paralysis 
begins at the fingers or toes and extends toward the trnnk (creeping 
pali-;y), it is the chief symptom aside from the failure of mind and mem
ory. Alter a time these patients hayc to be fed and watched like chi1drcn; 
after c:1ting they sleep until thry nre aronsed again, and they often in their 
actions and in thcfr mental capacity appear like vNy young children. 

Differential Diagnosis.-Rccl softening mas be misbkcn for acute men
ingitis. Acute meningitis is, however, attended by n highrr temperature, a 
))Cet1liar pulse, more intense hetuln.che and vomiting, and is marked by cfo1-
tinct stages-headache, delirium ancl coma. 

Ye11ow and white sofLcning may be confounded with cltronic meningitis 
and caebral tumor. 

In softening there is usually a history of c:ndiac vahrular cli:-casc oi· of 
senile atheroma. Thero is well-defined local pa.in in cerebral tumor, 
while the headache in softening is dull ancl diffused . Speech nncl intel
lect are Jess affected in tumors .. : they are both markedly implicated in 
softening. Permanent facial paralysis ls usually present with ccrcbr:il tu
mors, and absent in softening. The limbs arc principally involrnd in soft
ening. Epileptiform couvu1sions occur far more frequently with tumors. 
'rhe symptoms of softening arc usually steadily progressive; while those 
of tumors arc irregular and of longer duration .. 

The diagnosis between the varieties of softcnmg can only be made by 
the previous l1istory of the pa ticn t. 

Prognosis.-Acute red softening may lead to nbRcrss, or be a rapidly 
fatal complication of a pre-existing cerebral disease; den.th is rarely de
fayed beyond the tenth day. Chronic softening is a slowly_ fatal disease. 
Death may be due to the softening, to meningitis, asp.hyx1a, pulmonary 
complications, diarrhma, acute bed-sores, hemorrhage mto tho softened 
spot, or to exhaustion and auremia.. . . 

Treatment.-In all varieties of cerebral softcnmg the most 1mportvnt 
thing to be accomplished is to improve nutrition. In ~ho acute variety tho 
patient must be kept quietly in bed; cold m:ty he applied to the head, and 
mi1cl rcvulsives to the cxtrcmitic~. 

In threatened clironic softening-in the aged espccially-<Ltttmtion is to 
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be paicl to the diet. The rood m~t ~ L. be simple, supporting, nncl very easy 
of digestion; the best arLic to ol 1..lict ls milk. Excitement, uclive and 
prolonged mental or phy :::ical exert ion must be can~folly guarded against, 
and the bowels gen Uy mo\'ctl each day. Zinc, phosphorus, nnd st rychnia 
may be gircn in combination with irou and quinine. The constant current 
ultcrna.ting with the li1 aradic should be employed on the pnralyzcd limbs. 
For the relief of insomnia and the nervous phenomena cannabis indica 
combined with Lbe bromides and chloral may be giYen. Bed-i:;orcs demand 
prompt treatmcut, for they frcque nlly hastcu the fatal issue. Alcoholio 
stimulants are indicated in the feeble and aged. 1 

CEREBRA-L Al'OPJ~E:\.~. 

The term cerebral apoplexy, nlthough often npplied to a somewhat uni
form combination of symptoms of varied causation, will be confined to non· 
traumatic hemorrhage into the cerebral substance or meninges and the re
sulting symptomatic couditions. 

l:J'.!. 

CC'r<>bral Apoplexy. 

HOrl:ontolSrttion(!ftht ('m1Jrmnfliro11gha Clotf.nlllLLeftOptk 7'hll»'
A, . I . ('{ol~.frum lirmorrlW(IF. 
JJ, ll .• l rw(if{i.•<llf~l11ilied u·Uh Uooflpiqmenl. lAbert. 

Morbid Anatomy.-Ccrebral hC>morrl1ageR :ire of al l size~, from minute 
capillary extmvnsatious' to large clots contain ing ~m'eral ounces of blood , 

1 Cautery. bll~teni, elc .. h:n·e orten l~n tri•·d- In nonl' of llw rn~C'~ did bent>llt C'llP.ne: In Fome. nctulll 

::~~~~~~~E:11~e;~e~~~1~~~1~~ ~r1':11i~";:~0~~~;1·~::1rtc1:~~g~;Y~~~<~:1~~7:~~:~~i~~~!:~~~e:,;~: 11~y ~":;~::1~1~ 
'Cnpi11111ya11oplc:ryorcru 1·eilhie r. 
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the so-?a11ed liemorrltagic fort'. I'reced ing the hemorrhage the rnptmed 
vessel is the scat. of milinry aneurisms due 1 to arterial fibrosis which 
commences in the illtcrnn.l coat n.nd ends in dcgeueratiou aod dilata
~ion. Globular, .sacculated, or fusiform dilatations arc clevelcpecl in vary
rng numbers, winch are generally microscopic in size, but may be as largo 
as a pin-head, and through their ruptured walls hemorrhage occurs. Mi
nute extra.vasations, however, phly an important part in Urn development 
o[ apoplexy. Such foci are somotimes the result of Yenous thrombosis, and 
are probably soon absorbed, or they may accompany cerebral softening, as 
well as occur in the neighborhood of large apoplectic spots. More rarely 
an aggregation or these pin-head extravasations forms an apoplectic focus. 
In capilla.ry hemorrhage, the lymph-sheath may remain intact, or be filled 
and more or less distended with blood. Fatty degeneration of ihe walls of 
the cenLral vessel usually follows. In the oLher form (hemorrhagic foeus), 
there is !ouud, on autopsy, a clot, varying in size from a pea. to a hen's 
egg, imbedded in the cerebral substance, whieh is irregularly spherical in 
the hemispheres, but in the motor tracts it is elliptical or irregular. In 
some cases an entire hemisphere is ploughed up by a large irregular hem
orrhage, which when near the cortex may break tluough the brain sub
stance, dissecting up or even rupturing the pb mater. 

rrhe most frequent locations of these cxtravasations arc the intmvon
tricu1ar nucleus of the corpus stria.tum, the extravcntricula.r nucleus, optic 
thalamus, cerebellum, ancl pons-in the order na.mcd. The corpus stria
tum is sometimes pushed up and sorrounded by the cxtravasation; this is 
maU.e out most distinctly by looking into the ventricles. The ventricles 
themselres may also be filled by a hemorrhage, or Lheir septa torn and blood 
escape upon the surface of the brain. In the aged, apoplectic foci arc not 
infrcqncutly found between the membranes, in the meshes of the pia, or 
even superficially. When extravnsations are extensive the cerebraJ convo
lutions arc flattened, the sulci more or less obliterated, the dura is tense, 
and sometimes there is visible bulging when tho hemorrhages are super
ficial. The adjacent pia mater and uninjured brain substance arc anremio 
from pressure. 

A recent clot is a soft, grumous mass, composed of coagulated blood and 
brain substance in varying proportions, at whose centre is the opening into 
the ruptured vessel.~ It has a ragged wall of cerebral pulp, more or less 
deeply stained, and covered with filJrinous material, the result of the hem
orrhage. Surrounding this is a zone of discolored mdematons brain sub
stance, studded, in many cases, with capillary hemorrhages. 

When theapopleetie strokeisnotimmediately fatal, the following changes 
may take place in the elot: (1) the fluid parts may be absorbed, leaving the 
sol id elements to undergo secondary changes; (2) the clot anrl the lacerated 
cerebral tissue surrounding it may undergo fatty metamorphosis and be 
absorbed; (3) inflammation may occur in the surrounding brain substance. 
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The subsequent changes which Iollow the absorption or the fluid portion ol 
the clot.arc :tgr:rnular ancl fatty clegencrntion of its solid const.itucnts. It. may 
then go on to cascalion and subsequent calcareous change, or it nmy become 
encysted by the development of new connective-tissue from lhc ncuroglia, 
funning a firm, smooth, pigmented cyst wall, 1 in which granular and Ia.tty 
corpuscles arc mingled with hrematoidin crystals. The contents of this 
cyst arc at first a milky or dark chocolate fin id, according to the amount of 
rc<l globules prc~ent, which later becomes thick a.nd creamy, and finally 
forms a firm, hard cascons mass, or if entirely absorbed there remains a firm, 
or friable, 11igmentcd cicatrix. Around spots o( capillary hemorrhage, the 
brain is sortcncd ttnd sblined; the mcdullary substance oC t.hc nerve fibres 
is broken up and intermingled with pigment granules and reel and while 

blood corpuscles. 
WhctheT a cyst must have existed previous to the formation of a cicatrix 

is a question still ill dispute. It requires from six months to two years for 
the cyst lo be absorbed and cicatrix to form. rrhcrc may be a number or 
these in the same br:iin, corresponding to the number of apoplexies.~ Gran. 
ulcs an<l crystals o! hrematoidiu are found between the adjacent nerve ele
ments and in the pcrivascular lymph-spaces, when the deep layers of the 
cortex arc involved. The nerves connected with the motor tracts undergo 
dcgcncmtion, ancl connccti\'C-lissue increase takes pl:ice between tho 
atrophied nerve fibres. 'rhesc degeneratiYc changes after a time extend 
into the spinal cord, and general atrophy of the brain may follow., 

Etiology.-Apoplcxy is rare before forty years of age ; and after this the 
tendency steadily increases. Thus age is the most powerful predisposing 
cause. When it is stated that after seventy the tendency ceases, the small 
number of those who live after seventy is not taken into account. 

It is now generally bclic,,ed that miliary aneurism is the antecedent state 
of every vessel tlrnt sponfaneously ruptures within the cranial cavity. Pcri
arteritis is t.hus a powerful prcclisposing factor, causing arterio-sclerosis. 
Fatty, athcrornatous, and fibroid degenerations of tho walls of the vesselt:; 
also ~11:cdisposc.io a1?opl?xy. Ilence .the importance of gout, rheumatism, 
syph~l1s,. chro.n~c Bnght s, and chrome alcoholism us as predisposing causes. 
Aortic rnst~ilwiency, pn.lmo1~ury emphysema, and left ventricular hyper· 
trophy arc important ctiolog1cal factors.' 

I have. a]rcacly.s~>oken of the liability to hcmorrlwgc in leukremia and 
J.)l·ogr~~s1vc pcrn1c1ou~ anremia. Scorbutus, typhus, pymmia, malignant 
J:rnnc11cc ancl chloros1s nrc conditions in which the IJlood docs not afford 
adequate nutriti?n to the vascular walls, a.nd they arc then easily ruptured. 
Men are more liable to apoplexy than women, on account of their active 
m_ode of lire <~nd greater liability to excitement. Apoplexy occurs more in 
wmtcr tha.n 111 summer. The so-called plcthoric habit which causes so 
mnch anxiety has little significance, for the emaciated valetuclinaiian is 

A~~:,~~~r etntu that a conn1.'Ctive-tii;eue wall i$ uot always found, even when death doe~ not occur • .PatA. 

: ~E~!i:~i~t~~~~:!?~1r,0:~:;~1;,r~~~~~;::g:~~i::~~~t::~?u1fuga~:~l~~g ot the bruin. 



l:t;llEBR.\L .\POPLEXY. 1007 

just as liable to apoplexy ~ he of the opposite condition. 1 Whether 
atrophy of lhc brain can produce :sufficient dilatation of the cerebral ves
sels io cause rupture is uncertain. Uercbml softening may, by a.ffonling 
less support to the vessels, predi:spose to hemorrhage ; but is far more fre
quently a result than a cause of apoplexy. 

rrhc excUing cause of cerebral hemorrhage is usually sudden increase in 
the blood pres~ure, ulth_ough apoplexy may occur without any such in
crease. Coughrng, rnnnmg, a fall, sudden mental excitement, stmining at 
stool or in passing urine, bending the head iar O\Cr 11car the feet, a cold 
bath, the sexual act (e;peeially in advanced life), large ingestions o! alcohol, 
~ud?cn _stoppmg of bleec~mg piles, use of opium, and a too hearty and 
mcl1gcstible meal may all md.ucc a stroke in one whose arteries or arterioles 
arc diseased. 

Symptoms.-Preccding an apoplectic seizure there ma.y be premonitory 
symptoms. Vertigo, dizzinc:-::s, muscre TOlitantes, double vision, temporary 
blindness clue to retinal Jiemorrhagcs, tinnitus aurium, Hushing or pa11or of 
the face, nausea, an abnormally keen sense of smell, or a total loss of it, are, 
some of them, present in a certain proportion of cases. EJ.iistaxis in one 
past middle life is an important and dangerous proclromal symptom. Thesr, 
however, arc unimportant compnrecl with loss of memory, tremor, or nett· 
ralgic pains, irregular or rchtrcled heart action, difficulty and thickness of 
speech, lethargy, stupor, change in temper ancl sense of weight, numbness 
or formication, which very often arc present before au apoplectic SC'izurc, 
and must always excite alarm whenever they occur in one past middle life. 
Partial facial palsy is, by some, regarded as a noteworthy precursor. i ln 
many cases none of these premonitory symptoms arc present, but the seiz
ure is sudden, the patient rapidly passing into a slate of coma. In others 
the comatose state comes on gradnalJy, and is preceded by pains in the head 
and a feeling of faintness. In rare instances hemiplcgia and aphasia are 
the primary symptoms. Convulsions usher in the nttack when large hemor
rhages occur into the meninges. With very small hemorrhages there mn,y 
be only momentary insensibility; the patient rceol1ccLs everything, though 
not clearly, nnd those about him pronounce it a. fainting fit, or bad attack 
of indigestion, as it frequently comes on after over.indulgence a.t the 
table. 

Usually the coma is sudden and complete, ancl lasfa; from a few hours to 
two or three days. 1 During this coma the respirations arc deep, slow, 
stertorous, and accompanied by :.i puffing sound; sometimes the face is pule, 
but more commonly it is red, swollen, aud turgid, and as the coma deepens 
it assumes a dusky, liYicl hue. Pallor may continue throughout the attack 
when the hemorrhages are gradual. If the coma lasts from forty-~ight to 
seventy-two hours the temperature is lowered on the second day 111 some 

U:e~~~l~!aJ::~keon 1mpposes, there ia an hereditary tendency to apoplexy, it mus\ be tran11mittcd through 

J•~!~~:~E~ :~~~::~~:r;~~:;:1~~o~~::C::1~ ~~~~1!::i°fo~1::rg~l~~:~~h~~:a ::n3d0::~~ ~';~~~~~~g~~ 
11<>mcti111csproducecowa. 
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instances to !Hi° F . The third day it not infrequently rises. The pulse, 
a.t the onset of the attack, is slow anll irregular: later it become:s frequent 
and more regular. rrbe pupils n.ro seldom normal; they rnn.y be dilntC'd, 
or, in meningeal apoplexy, contracted. Inequality or the pupils is of much 
more serious import than equal dihttation or contraction. Sometimes when 
tl1e pupils are small, they quickly enlarge upon rousing or disturbing tho 
patient. The patient may be unable to swallow, .tJ10 features become dis~ 
tarted, anll, as the paralysis deepens, the pupils dilate; the skin becomes 
coltl and clammy, and the urine and fa~ccs arc passed involuntarily. Au 
apoplectic patient may lie apparently dead, 1 yet cYen in such cases sudden 
death is rare. 2 Rcilex moYemcnls, except at the very onset, may nearly 
always bo excited, often more readily than during hcalt11. Convulsire 
mornments during the coma arc ra.re. Ilemorrhagcs into the pons and me~ 
dulht, implictl.ting the roots of the pncumogaslric:-;, arc generally followecl 
by denth in a few hours. rrhe side that is subsequently paralyzed may show 
conn1lsivc movements Irom lhe commencement, and tetanic spasms in 
sets of muscles or in single muscles occasionally occur. In many cases 
the head and both eyes :u·e turned toward the healthy side for a short 
time. 

After the coma, consciousness returns slowly; ancl in from forty-cigltt to 
scYcnty-two hours heaclacho, restlessness, w:mdcring or delirium may como 
on. A slight febrile movement, increase of the pu lse-rate and respiration, 
confusion of the mental faculties, and contraction of the flexor muscles, 
indicate the occurrence of inflammatory changes in and about the clot. 

llcmiplcgia. upon the si<lc opposite to the hemorrhage is one of the most 
constant attendants of apoplexy, espce;ially in the aged. It ma.y Uc accom
panied by anresthesia, hut this is rarely present without hemiplegia. The 
hcmiplcgia is permiment. or temporary, according to the extent and location 
of the clot. As reco\·ery takes place, the thick speech, retracted mouth, 
dcviatio11 of the tongue, and other evidences or Cnci~ll paralysis gradually 
dif':rt]Jpear. rrhe leg also gains more or less in slrcngth, but the arm is 
prnuanently paralyzed . rrhis is more favorn.ble/ however, than when the 
arm n.'C:O \·rrs and the leg remains paralyzed. Sometimes the face remains 
semi-paralyzed after the other signs of paralysis have disappeared.' Mus
cular coutmctures, of nirying intensity, which rolax during sleep, are 
rarely absent. 

Diminution of electrical excitability is the rule; and the temperature 
of tho paralyzed limb is below normal. The muscles are either hard and 
rigid, or weak and ilaccicl. rl1hcy always show reflex excitability. An
reslhcsia soon passes away ; but it is claimed that sensation is never as 
perfect on the paralyzed as on the non-paralyzed side. Though anros
thesia. and paralysis are commonly distributed oYer the same region, the 

I Nothnagel 
t Wilks: Guy'1 /l~p. Repol"U, 1i8, 18G6. 
1 Trou~~eau. 

'Total !Oi'R of motor power Is called ]JnralylU; partial Jo~s ls called part~U. Gubler describes Mm• 

~t~~:1!~;c~8:~~~:a~;~:e:r ~~:~~;:~~t=l~~a:~!~i~r\1~1~~re;u~~~\o~:ir:~1~~u:t:tv~c~e:~c.;c~:;~e~~~&~: 
llicllcak, 1854. 
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former is usnally confined lo the track of certain nerves. 1 Sometimes thia 
paralyzed parts arc hyperre.sthetic, the pain being diffused.~ The organs 
of special sense arc rarely involved. Sight and hearing ma.y be altered, 
upon increase of intracranial pres.sure. llerniopia is not uncommon. 
Paralysis of the olfactory is rare; but when the chorda tympani is affected 
tru;te may be abolished on the fol'e part of one side of the tongne. 

On lhe secontl or fourth day after the apoplectic seizure crythcmatous 
patches may appear in the sacral region on the paralyzed side. Excoria
tion then occurs, and the acute bed-sore, the most important or the trophic 
changes, appears as a dry browu crust. The eschar may slowly extend to 
the sound side. ~ The intellect rarely remains as clear as before seizure, 
and the disposition changes. 'l'he memory, especially for recent eveuts

1 

is markedly impaired, and the will-power is greatly diminished, Some 

Vertical Traasver!'c SectJon or the Brain through the Optic Thalamue. 

of1J1ecortaeerd>ri.. 

caJJ6uletolliemotortracl8oflhecorta. 

times complete imbecility follows an apoplexy. In the very agecl there is 
a form of apoplexy that is scemingl.v associated with ber1;1orrbagc mto, or 

rupture of, the walls of tlte 1·entricles; it is accomparued by a genera~ 

!t~t~~l!l~~l~:SS 
&i/1teml\'ert't'UZ Pari@,1872. 
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epiloptirorm attack, lastiug from fifteen to thirty minutes, during which 

!l~~l:~~~:~t;1J~, i~~\~~c~e:iuol~;1·;:~:1il1~;, ·~ttl~:; ~;:~~li~1~c~~~~-11a;1~11~~c;~l~~:~~~~c~[ 
extreme debility. Dcuth, howcvor, usually occurs after a longer or shorter 

period, which varies with tho ago and constitution of tho patient. 
Loca/izalionofccrebrallesiows. 
I. Hcmorrlrnge into tlio basal ganglirt-c101ms .~triatwa' ~nd lcutfrular 

nur/cw;-occurs in nearly 5Crnnty per cent. of all apoplexies. His atten<letl, 
i( the internal capsule is involved, by hemiplcgia, partial paralysis of tho 
face, some au~sthcsin, an<l slight ocular Uisor<lers a11tl perversions of the 

81u:tial souses. Intelligence is modificLl, memory chiefly, au<l the head is 
turne<l/rom the paralyzed side. 1 To say whether tho 1euticular nucleus or 
tho nucleus candatns is alone iuvolved is impossible. 

II. When the tlwlamus opticus is alone involved there is :n1a~sthc:sia 
and 11emianopsia when the part is ::dfected and no motor paralysis. No 
points (yet) known are indicative of cxclnsirn implication of this gnnglion. 1 

111. Lesions of the corle:r nro most interesting from tbeir di,·erse m:mi· 
fostations, and from the study and experimentation that have been 
expended u11on this subject.• 'l'he motor ;.one of the cortex, however, em· 
braces tho nnterior and posterior central 0011\'0lntions and the lobulm; para· 
centralis. llemiplegia, in nowise differing from that due to lesio11s of tho 
internal capsule, may arise from hcmonhage into this part. Aphasia, 
both ataxic and amnesic, follows destrnction o[ the island of ]{cil, or of 
tho third left frontal c01wolutio11. Hemorrhage into tho paracentrnl lol111lf' 
is followed by pnralysis of the arm and leg of the opposite side.• Fol1owi11g 
cortical lesions there nppenr convulsive epilepliforn1 movements in certain 
groups of muscles, or in single muscles called "partial epilepsy of cortical 
origin." 

IV. Extensive cortical hemorrhage is usually associated with more or 
less meningeal apoplexy, and is to be distinguished from pachymeningitis. 
rr1ie scat of meningeal hemorrhage ma.y be at the base or convexity, or 
spread over both hemispheres. The symptoms in children are somno
lence, spasms and tremor. Death usually occurs rapidly with convulsions, 
clyspnooa. and sudden attacks of vomiting.' In the adult death often oc
curs YC~ry suddenly, and cases of sudilen death from apoplexy may be at
tended by meningeal ltemorrlwge. Rupture of the posterior communica· 
ting artery is preceded by signs of compression of the third, fifth and 
sixth cm.niaJ nerves. 1 

V. llcmorrhngc into the pons is commonly followed by com:l. and 
S]Jeedy death. Convulsions attend the passage of blood into the fourth 

1 Th.8caudalt!m1deu1. 
2 T(}JJ.i)f.agWJ8.d. GeltirnJ:t. Nothna::;el, 1879. 

brn~n~ammond and Luy I! alone l!tatc that aberrat[onl! of the E=pccial r<en11et'I follow le~ions of this psrt of the 

.. ?~::s;;~r~~;:~f ;~i~E1~7:~:1~:~r~;~l~;~:~£~~:~~~,~~::~r£:::;:) '.:::: 
1 9ou"ouonheim 
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''entricle. Incomplete paruplcgia, facial parnl}sis, at ti111es 011 the same, 
nt others on ~he op1~o;:;ilu ~idc of thu lu:;iou, coutractcd pupils that do llOL 

~· cs1Jo1H.I to. light, ~1sor<lers of taste, !:iLUcll, or hearing, i11dicate apoplc:-.y 
Ill tLo rncd1an.port1011 ol t.l1e po11s. 80111eti111cs hclllo1·1·hage into tho po11s 
attem~C~} bJ slight ~p3SlllS IS f.u\lowed IJy partial hernipJcgia, 1 OJ' by irrcgu};\l' 
anJ<l1!11~ult Lreath1ug: Hes1dcs(·rosscd paralJ:::is, we mas find heniipl(!gia, 
p.'uaplegrn aml pa1~~'1Js1s or all the exlrnrnitics, with or withm1tfaci<tl p:.1r:.ilJ
s1s; or double facrnl }HH':lljsis with hemiplcgic phenomena.~ 'l'he numtal 
S)'lllploms are few, if anJ. Arnl~sthcsia is common, am] is usually per
manent. .Al1 authorities uotc that :l.l'liculatiou is more ditlicnlt and pnr
alysis of the abduceus is more likely to occur with this than with ::my otlier 
braiu lesion . 

\'I. Hemorrhages into tho frolltal lobe are not attended by hemiplcgia 
or aphasia. B.xtensivc lesious often produce no symptoms beyon<l so1110 
affection of the intelligence. 

YII. lleniorrlrnge into the parietal lobe, in the motor area is attended 
by hcmiplegia, in the angular g)TUS by word blindness, and in the posterior 
part of the tempor:.il lobe by word denCness. 

\'III. Ilemorrhage into tho occipital Jobe is marked by hemianopsia, 
tlrnt is, loss or vision in one half of each eye; this is usually so when tho 
cuncus is inrolved-the most common Iorm is lateral homonymous hcrnian
opsia. In temporal or uasal hemiano1Jsia the lesion is situated at the op
tic chiasm. 

IX. In hemorrhage into the cerebellum vomiting is a prominent symp
tom. 1 It is the great co-ordinating ganglion, clots in the central lobe produce 
distUl'bance of to-ordination. Sensibility is never disturbed, but there is 
pain in the "back of lite ltcad. Sometimes the eyes are rolled about inco
ordinatcly, and a"nrnnrosis ancl nmblyopia occur. Io hemiplegia 4 from 
hcmonhage into the cercbcllnm there is no lingual 01· facial paralysis, 
though tl1er0 is Joss of facial expression. Tho patients can, and do, lie only 
iu one position; when they are moved they immediately return to it. 

X. Ilemorrhage into the lateral cerebellar lobc,q is a.ttencled by obstinate 
headache, vertigo, vomiting, a.mblyopia, amanrosis, dilatation of the pupils, 
thick and difficult speech, and by hcmiplcgia. on the opposite side.• Should 
the hemorrhage encroach upon any of the great centres, the symptoms wm 
be more pronounced. Injury of the cardio-inhibitory centre would be in· 
dicatcd by irregular heart action, a condition that frequently occurs. 

X I. ·When the cru,ra of lltecerebellurnare involved, the symptoms rescm· 
Lie those of hemorrhage into the cerebellum; most modern pathologists, 
ascribe all the symptoms of cerebellar hemorrhage to lesions of the crura. 

1 Gubler and Lays state that crO!'~ed paralyl!I~ l!I always attended by apoplexy In the pons. Exccptlonr 
baveoccurrcd, however.-T/'Q11,·~m1, tlin. J/€d. 

'Brow11-SCqnanl. 
• Btrlintr KlinUche WocfunRchrifl.-R('mnk, 1865. 
'Londo11 !AJ11cel,Nov.2,1861. 
1 Roeentbal,Dil.Q[NerooiuSv1.vol.l.,p50-60. 



!Ol2 l> Jsf:.\SEs OF TllE XEB.\"Ol'S b \ HTE\I. 

The pat ients arc sornulimcs forced to rotate about llrn lo~g nxis of the 
body, in sorne cased toward, in oth('rs from, lho paral_yzcd tmlc. . . 

X ll. Jl cmorrhagc into the ~·l'nbml peduude 1s aLt~mlcd by h c.m 1pl~g1a 
and par:llysis or lhc third, causmg ptos1son the saui o s11.1e as tho lcs1on 1 1.t.

1 

opposite from tho hcmiplegi1.1. . . . . . . 
~\ I II. ])cstrndion of the corpora, quadngemrna lends to hcrnrn11ops1a, dis

turbance or hearing, paral_ysis at the third uerrn au<l inco-ordination. 
XIV. Wbrn th(' mrdulla oblongala is involved, the symptoms arc the 

same as those due to injury or tho pons. In addition there is diabetes an.<l 
albuminuria iu many cases. Glosso-pharyngeal and hn>oglossal paraly~1s 
1m11se clysphagia and loss of power to protrndo .the to11~uc;. cly~pnwa, 1r· 
11.·cgnlar heart act.ion; and gastric derangements ar ise from 101plicat10n of the 
pneumogastric. . . . . 

XV. Finally, when hemorrhage occurs mto the ventrtcles, cle:Lth 1s nsu
d11y rapid. Recovery is possible, however. 1 Spasms a.ncl contractwns of the 
paralyzcU extremi t ies occur in many of these cases. 

Differential Diagnosis.-Apople.'ty may be mistaken for cerebral congestion. 
urremia, alcoholic coma, cerebral embolism, opium poisoning, epilejJtic and 
liysterical coma. 

Stertorous breathing-a. common symptom in apoplexy-is absent in cere
bral congestion. rrhe pupils arc alike in congei:;tion; in apoplexy tbdy aro 
unequal. The coma. is of short duration in congestion ; in apoplexy it 
persists !or some time. Congestion has a. long proclromal period; in apo
plexy this is short or absenl. ShoL1lc1 paralysis be present from congestion, 
it is usually bilateral; while in apoplexy hemiplegia. is more or less complete. 

'fhe mental faculties arc rapidly and completely restored after an aHack 
of apoplectiform congestion, while the rernrse is the case in apoplexy. 

In urwmia lhe previous history of the patient is important, and there is 
more or lc;.;s cmlema. liemiplcgi<L is never present in urremia; it is rarely 
ibseu t in apoplexy. Urromic com::t comes on gradually and is u sually pre
ceded by convulsions; while tho coma.of apoplexy is more sudden in its ad
·1cnt, aud is followed rather than preceded by convulsions. Casts aud al~ 
~:>nmen iu the urine arc strong presumptive evidences 0£ uncmic coma. 

Profound ilicoholic into.cication is often mistaken for apoplexy. A pa
\.ient can be roused from alcoholic coma, but not from apoplectic. There is 
no stertorous breathing in alcoholic coma; while this is rarely absent in apo
plexy. 'l'hc pul~e, in alcoholic coma is feeble; in aµoplcxy it is full, strong 
and slow. 'l'herc is no hcmiplegia in alcoholismus, and the urine as well 
as the cont('nts or the stomach will contain alcohol. 

The diagnosis between apoplexy and cerebral emboli:mi is often difficult. 
Both may be preceded by rheumatic endocarditis and valvular disease of 
tbu heart, altl1ough they are more frequent in embolism than in apo
plexy. In embolism there is rarely complete loss of consciousness; and if 
it occur it is of short clurntion; while loss of consciousness is the rule in 
n.p~pl cx.y, and it usually continues for two or three days. The pulse in em
bolism is feeble and frequent, and the face is pallid; while in apoplexy the 

1 lJU~abed q/ Olri A~tl; Charcot nud Loomis, New York, l&U. 
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pulse is slow nnd full, and the!ace is suffused. Aphasin. is the rule in em· 
bolism ancl the exception in npoplcxy. The pupils are unchanged in em. 
bolism; while in apoplexy they may be dilated, contracted, or unequal. 
The respiration is normal in embolism n.ncl stertorous in apoplexy. There 
is usually right-side hemiplegia in embolism; if loft-side hcmiplcgia. exist, 
it is probably due to cerebral hemorrhage. Arterial degeneration is always 
vresent in apoplexy; while in embolism the arteries may Uc normal. The 
paralysis is temporary in embolism and recovery is complete; while in 
apoplexy it is delayed, and recovery is partial. Vomiting is a far more 
prominent symptom of apoplexy than of embolism. Embolism is probable 
when bemiplegia occurs suddenly in the young; apoplexy is a disease of 
midclle and advanced life. Premonitory cerebral symptoms are never pres
ent in embolism ; they may be in apoplexy. 

Opiwn poisoning gives many of the ~ymptorns of apoplexy. Apoplexy 
is usnally accompn.niecl by dilated or irregular pupils; opium always pro
clnces regular and generally pin-head pupils. Convulsions may attend 
apoplexy; they are absent in opium poisoning. The coma comes on more 
gradually, and is not usually as deep in opium poisoning as in ftpoplexy. 
An exceedingly slow pulse and respimtion indicate narcotic poisoning. 
Stertor and lmniplegia, attend apoplexy, and the pulse may be irregular. 

The coma of epilepsy may be confounded with that of apoplexy; but 
the blood-stained frothing at tbe month, the imprint of the teeth on Lhe 
tongue, the history of previous convulsions, the rapid recovery, and the 
age of the patient are sufficient to distinguish epileptic from apoplectic 
coma. 

In liysteria the coma is not deep, and cold will restore to consciousness. 
Stertor is absent, the pupils are mobile or unchanged. In hysterical hemi
plcgi3. the patient drags the limb like an inert mass, contractions develop 
more mpidly than in apoplexy, and the electro-muscular contractility 
diminishes after it lrns lasted for a short time. IIysLeria is preceded by 
characteristic hysterical attacks which have been followed by abundant 
Jimpid urine. In spinal hemiplegia sens(l,tion is preserved. The cleclro
muscular contractility is diminished, and reflex excitability is increased. 
Sensation is lost on the opposite side, but motion and contractility are in
tact. 

Prognosis.-The prognosis of apoplexy is ahrnys gmve. The greater the 
age the more unfavorable it is. 1 Deat.h rarely occurs at lhc onset of tho 
seizure; but the hcmiplegia, the loss of mental power, and the lir .. bility to 
recurring attacks render it, even when not at once fata1, a dreaded con
dition. It is a favorable sign if the hemiplegia begins to improve very soon 
after the attack ; but if the period of unconsciousness is p~olonged, if tbc 
coma deepens, if reflex excitability is wholly lost, the spbmcters relaxed, 
the breathing irregular, puffy, and noisy, if the pupils e1~Iar~e, o_r ~he 
temperature after having fa.Hen rises rapidly, a fatal tenmnat10n 1s m
dicated. Convulsions in the aged always indicate great danger. · 

'Durand-Fardcl i>tatc th:it ventricular and meningeal hrmorrh~1gc~ !tr<' frcqucllt arter sixty; hence au 
ilpo)Jlexy in oue who has pa~scd thnt age mu~t he rcgardctlu~ very scriou~. 
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The g('ncral condition of th(' pati('nt nn1l thr <'xl<·nt a.nil rlf'.9rre of pnrnly. 
sis arc always important fadori,1 in the prognosi:-;. Epileptic Sl'izurcR may 

follow a partial recovery from apoplexy. Death may occur from the shock 
of a large extravasation, from interference with the mcdullary centr('s, 

from asphyxia, and sometimes from inanition. 
Treatment.-In one who bas th(' prodromal symptoms of apoplexy, or 

whose Hge and condition arc such as to favor its occurrcucc, p1·opl1ylaxis 

may avert an attack. . 
rrhc principal prophylactic measures are the n.vo1dauce of sudden or 

Yiolcnt physical exercise or strain, ancl of st~·ong n:ental cmotion.s. The 
diet should be most nutritious, but non-sl1mulatmg, :m<l sleepmg nnd 
living rooms should be forge and well ventilated. Great care should !Jc 
taken that the functions of Lhc intestines. liver, and kidneys arc ke11t at 
their normal standard ; ancl moderate exerci.sc should he taken daily in the 
open air. Sudden extremes o[ temperature should be avoided ; therefore 
hot or rold baths are to be forbidden. 'rbe bo<ly should always be warmly 

clothed in flannels. 
In the ruhent of the premonitory symptoms, free purgation and the 

application of bli:stcrs to the neck with the bromi<lc of liihinm and oxide 
of zinc arc indicated. 

When an apoplectic seizure has occurred, the patient's bead jg to be 
elevated, the clothing a.bout the neck 1oosened, and he is to be put in bed 
in a cool, dark and absolutely quiet apartnwnt, with cold applied to the 
head and heat to the feet. U the fit occur after a hearty meal, vomiting 
must be induced and a purge girnu. Blood-letting is to be the exception; 
but if a very robust individual with high arterial tension is seized, and 
there is evidence of progreRsive hemorrhage, then six to eight ounces of 
blood may be ta.ken. 'l1hc condition of the heart and lbe arterial tension 
arc the guides as to the propriety oI bloocl-lelting. In old age or in the 
weak, with a pa.Jc face and feeble pulse, vcncscction is nernr to be prac
tised. rrhc condition o[ the bhtdder should be carefully examined, and tho 
urine drawn if necessary. Much of the tnrgesccnce of the face is clue to 
tlic !aHing back of the tongue, consequently the patient should be placed 
on his side. Sinapisms 111:1y be applied to the nape of the neck, cal,'es, and 
over the stomach, when venl'sectiou is not pracii:-::ecl. 

As the patient comes out of the coma the vital powers must be i:::ustainecl, 
the most absolute rest and quiet enjoined, and the bowels kept freely open 
by mild salines. Milk a11cl bed juice arc to be freely aclministcrccl, and if 
there is very great feeblene~s stimulants may be given. Stimulat.ion is 
dcmanclccl very early in old and feeble subjects. Narcotics arc indicated 
when there is great restlessness and insomnia. especially in the aged. 

The clot in the brain is now a foreign body: nothing external or internal 
can remoYe it; hence blisters. ointments, drngs, etc .. etc., are worse than 
use.less. The gall'llnic current to the paralyzed limhs is indicated if the 
paralysis persists. It may be pass!'d directly through the brain, and though 
the ab~orption of the clot may not be :1iclec1 hy it, it often benefits the 
paralyzed limbs. It shoulcl not be resorted to until three or four months 
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after.the sc~znrc.; .but passive motion, gC'ntJc friction, and the applica.Lion 
of sttm~dabng hnnncnts to the surface ma.y hC' practise<l early on the pttr
alyzed limb. Massage of the paralyzed 1imb sh .. rnl<l always form part of 
the treatment. When electricity is used, tlu·ec or four seances a week, each 
lasting from five to eight minutes, are sufficient.• 

ABSCF..SS OF TUE BRAIN. 

Abscess_ of the brain or suppuratfre ~nceplutlitis may occur in any part 
of the brarn. It may be smglo or multiple, and may not differ in charac
ter horn abscesses in tho connectiYe-tissue in any part of the body. 

Morbid Anatomy.-The white substance of the middle cerebral lobes is 
its most Irnqnent site. About lG per cent. of all cases nre localed in the 
cerebellum, and about 3 per cent. citeb iu the pons, corplls stria.tum and 
thalamus opticus. ~ 'l'hcy may nry in size from a walnut to tbe involve
mcnt of an entire hemisphere. Usually they arc from one to two inches 
in diameter. They are irregularly spherical in shape. 

Embolic abscesses are usually multiple. '11heir walls :ne iITegular aud 
made up of shreddy. disintegrated brain substance, with projections which 
are found to surround blood-\·essels. A Jimiling membrane may or may 
not exist. Jn recent abscesses it is either wanting or incomplete. Some 
abscesses have a membrane from tlwfr very onset; they arc encapsulated. 
Usually a zone of red softening surrounds the abscess, and around this is 
an envelope of c:edematons brain substance.' 

Their contents are u:snally inodorous and composed of a greenish, creamy 
pus, fa.tty and granular malter, the dCbris of nccroscd brain-tissue. Py
romic abscesses may contain fclicl pus. The pus is decidedly alkaline; Ycry 
rarely is it acid. When mucin is present the pns is ropy, ,·iscid, or gela
tinous. As an abscess incrrases in size it causes prei::sure on the adjacent 
brain substance. In large ahRcesscs tbo conrolutions arc compressed, so 
tJrnt their edges are sharpcnrd and their surfaces finltcnccl. On remoring 
the brain a hulging with a hoggy feel is sometimes notice(]. 

Ccrebrnl ahi-:cesscs may rupture into the ventricle~, or lhey mny make 
their way to the surface o! thr brain and cause diffuse s11ppurative menin
gitis. jn rare instances thcy <li>:clrn.rgc into tho c~1vily oI the tympanum, 
the nasal rossre, or the orbit oI the cyc.4 :Multiple abRceRses arc small; 
they arc found scattered throughout the brain. The processes by which 
the formation o( a. cyst wnll is efTcctecl in these abscesses have been de
scribed by Rindfleisch as follows: n fibrinous wall, sometimes a. quarter of 

s:::~I·~~~i~:~~It~:~i:i~~iI;m:~~~;:iji:;:;g;t~~~:~!f:~:~~;i~n?~~: 
M•~ ,{!~·~!~:·i;tatee that the gray rnatt<'r 1~ invoked lir~t, the while l'('Condarily. Oull and Sutton @tate 

!a~! ~k~~:t~~7~tatCl'I that yellow (chronic) ~nflenin~ !'urround~ <'<'n·brnl Rb~cese in a large majority ot 
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an inch thick may enYelop the abscess. The innt'rmosl, lining membrane> 
ul this cyst-~vall consisls o[ n. yello~'', smooth layer of eel~!:! . 'l'orluoue 
venous vessels traverse it; it is sometimes called the pyogen1c membrane. 
Nr.xt to it is a layer of germ-tissue, irregular in thickness. Externally is a 
stratiform, spindle-celled tissue, that forms a direct transition into the sur
rounding brain matter; in spite of which, however, the abscess can bo 
enncleated. A zone of fatty degeneration surrounds the outermost (fibrous) 
layer of tbe cyst-wall. The pus, Rindileisch further states, 1s greasy, 
greenish-yellow, acid, and usually o~orless. It _i s to be noted ~ha~ Gull 
and Sutton st<Lte the pus to be decJCledly alkaline and very felHI m old 

abscesses. 
IIrematoidin crystals, margarin, and cholcsterin are not infrequently 

found mingled with the pus, and the entire capsule is to be regarded a.'J a 
neu1·oglia procluction. Absorption, cheesy degeneration, and tho forma
tion of chalky masses are said to occur in cerebral abscesses. The cyst.. 
wall retracts and finally disappears.' 

Etiology.-Cerebral abscess occurs a.t all ages. Males arc more subject 
to it than females. Among its chief causes arc suppumtivc otitis and 
traumatism, especially blows on the head. It may result from suppurative 
inflammation of the face and scalp, and from suppuration about t he orbit 
or nose. Syphilitic and other diseases of the bones of the skull , the tem
poral especially, arc not infrequently followed by abscess. Pyremia and 
glanders are among its frequent causes. Reel inflammatory sortening is the 
first stage of abscess. Ulcerative endocarcliti_s and ostco-myclitis arc espe
cially liable to give rise to it; the embolus in these cases has a special 
character. rrhere are cases in which no cause can be found for their de
velopment. 

Symptoms.-Ucaclache is the most constant and prominent symptom of 
abscess of the bmin. 1u some casos it is not severe but is constant, in 
otherf\ it is so severe that patients a.re not able to bear it without an anodyne. 
It may be so circumscribed as to localize the very site of the abscess. With 
the headache there is vomiting and dizziness. Deli rium and disturbance 
of inte1\ect may be marked but transitory ; it may alternate with stupor. 
Epilcptiform convulsions, and signs of cerebral pressure may end in coma. 
Incontinence of urine ancl freces is a prominent symptom in most cases. 

It is to be remembered that large abscesses hrwc been found in llle brain 
of those who during life, gave no cerebral symptoms. Olitic abscesseR 
of the brain ure preceded by all the signs of the (cau,ativc) local disease. 
Heada~hc, vomiting, delirium, fever and irregular cltills, spasmodic more. 
men~ ~n the muscles of the face or limbs, then hemiplegia, coma and death 
-th1s_ 1s ~he usual course of such an abscess. But eases arc reported where 
an artificial or spontaneous exit to the pus has been followed by recoYery.' 
In s~m? cases optic neuritis has been found.• Rapid and progrcssiYe 
emamat1on usually accompanies cerebral abscess. At times there will be 
hyperresthesia and abnormal acuteness of the special senses at tho onset; 

1 llughllngs.Jacksoo. 
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and this will be Collowccl by sopor, anmsthcsia, Iormica.tion, numbness, etc., 
e~. If tho abscess involves tho motor tracl, hemiplegia or local paralyses 
Wiii occur. 

When pymr~ic ~bsccsscs occur in the brain, they are chiefly cliagnoslicated 
by the constitutional symptoms. It will begin with rigors and rnn au 
neut~ ?~urs~; the temperature may reach 105° F. Ague-like rigors and 
the m1tial signs of abscess coming on when tho conditions of pymmia exist 
must lead to the suspicion of multiple cerebral aLscess. 

Sometimes in chronic abscess of the brain there jg a long latent period. 1 

During this lime epilcptiform convulsions, facial parnlysis, and hemiplegia 
arnl aphasia accompanied by intermittent chills an<l headache ma.yoccur; 
After which, acute symptoms may be present for a few days and C'nd in 
death. 'J.1hc acute symptoms differ widely in different cases; lhC're may 
be localized headache over the abscess, delirium, uausC'n, vomiting, well
markcd signs of cerebral irritation, eiirling by a fall in temperature and 
pulse, deep coma. and death. 

Differential Diagnosis.-lt is always difficult to distinguish cerebral ab
scesses from cerebral tumor. Abscess is accompanied by greater emacia
tion and is of shorter duration than tumor. Local paralyses of long 
standing arc common in tumors, rare in abscess. Rigors ancl more or less 
fe\•cr usually attend abscess. An ozronal or otorrhooal discharge, the his
tory of traumatism, or the fact of a latent period having oxisled, is in favor 
or ab:;:cess. Softening may be mistaken for abscess. The age of the 
patient, the condition of the blood-vessels, tho slow development of the 
hemiplegia, the absence of constant or intense localized pa.ins in tho head 
nnd the gradual loss or mental power, distinguish softening from abscess. 

Prognosis.-Acntc abscess of the brain is always fa.Lal in from four to 
twentv days. Chronic abscess terminates fatally from its complications, 
the cOmm~ne~t of wl1ich are meningitis, cerebral hemorrhage, rodema, 
eoftC'ning, thrombosis of the cerebral sinuses, serous effusions into the 
meshes of the pia mater and the ventricles, and pulmonary hypostasis. 
When abscesses are situated away from the motor tract aud surface of the 
brain, they ma.v exist for years and gi,·e rise to no sy.mploms. . 

Treatment.-The treatment of cerebral abscess lS altogether surg1cal. 
The operation of trephining for traumatic nbsccss, and the treatment of 
chronic aural disease, arc fennel in modern surgery and in special works 
upon diseases of the cnr. Recently the withdrawal of pus from the b1:aiu 
has received much attention, and marked success has attended surgical 
opC'rations for the nccomplishmeut of this encl. Anodynes are always indi
cafod for the reliei of the intense headache. 

TU.l\IORS OF TllE BRAIN AND MENINGES. 

The most frequent growths are tubercle, cancer, gmmnrtla, satcoma, 
and ,qliomata. Apoplexy and nbscC'ss, which have m~ch in co~nmon with 
tumors of the brain, arc C'lsewherc dc~cribcd. Some mtracrama] growl~s 

1 Lcbcrt~11yl:lfromonetotwomouths. 
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arc >ccnliar to the brain, e.g., psammomata; but the. majority (ca.~c~r, 
tubc~cle, gummn.ta, etc.) do no~ differ, in their nnatorntea.1 cl111ractenst.1cs 

fr~:t~~:!~~~af~::~1~8 c~:;1~~~~~h~l~~ !.~~~ in the meninges, as sarcomata. 

Ccrebrnl TumoNl. 

Sketch showi1117 at A a Ji'ibJ"Oma of Ill~ Cerebellum, from Ld>erl. 

myxomata, 1i1Jomata, cholcstcatomata and psammomata ; in the blood-ve$
sels as angiomata, ancnrisrns, an cl a peculiar tumor in rare instances found 
in the thircl ventricle-the cpithclioma myxomntoclcs psammomum ;1 and 
in t.bc neuroglia, as gliomata, gummata ancl fibrornata. 

Morbid Anatomy.-Tho commonest form oi cerebral tumor is the tuber
Thesc growths vary in size from a. pea to an orange. rl'hcy are hotrd 

compacL, their exterior being grfty, semi-transparent, ancl intimately 
blended with the surrounding brain-tissue. rrheir centres :ue soft and ye1· 
low. They develop slowly and may calcify. rrhc vessels going to them are 
difatecl, and at the centre of the growth they are indistinguishable. Tu· 
bercula.r tumors occur in the hemispheres, ccrebe11nrn, optic thalami, cor
pora striata, peduncles, pons Vitrolii and epenclymaof the ventricles ;2 but 
the cerebellum' is their favorite seq.t. At times tubercular growths are 
encysted. 

Cancer of the brain may originate in the cranial bones, the dura mater, 
the pia. mater, tbe cerebellum, the cerebrum, the pons, or the medulla oblon· 
gata. Encephaloid cancer is the com mo nest variety. 'rhe color depends on 
(1) their vaseulo.rity, (2) the kind of softening about them, and (3) on 
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the.amount of retrogressive <lcgcncrati\""c changes that ha\""e occurred at 
their_ centres. Wl1e~ more than one tumor is prrscnt, they dc"clo11 sym
mctr1cnlly, and arc liable to ilwolve homonymous parts of the brain (Roki
tansky) . 

Oun11uata, or SJ]_)hilomatn., may appear as soft, reel-gray, jelly-like 
mas~es, irrcgnlar in form, and intimately blended with the adjacent brain 
suLstancc. They are chiefly composed of round ccUs, but spindle and 
stcllatrd cells arc sometimes found . rl1hcy may have an aheolar frame
work. Capillaries are not numerous in their substance. rrhcrc may, how
crer, be small points of extra.,'ac::ation. There are rare forms of gummala 
which consist of a well-defined homogeneous mass, which is dry, friable 
an<l chresy. Atrophied ncuroglin. and round aucl spindle cells in a state 
of fatty degeneration arc o[tcn found throughout tbc gummy ma!':ses. 
Syphilomata are generally .found at the cil'Cum!croncc, and especially at 
the base or tho brain. 'l1 hcy may have their origin in the membranes, the 
Yessels, or the neuroglia. The surrounding inUammation joins them to 
the meninges. If the latter be joined to tho durn mater, granules arc de
\·cloped in the pia, which ''ary in 8izo from a pea to that of a small egg. 
Syphilitic tumors in the interior of the brain are very rare. 1 

·So-called syphilis oi the bruin may appear, (1) as well-defined hard 
tumors, (2) ns thickenings, adhrsions, aml contmctions or puckcrings of 
the meninges, (3) as disease of the walls of lhe rnsscls, and ( 4) as spots 
of softening or diffuse gelatinous accumulntions. ~ 

Gliomata 1 may cle'felop either in the brain substance, or in the meninges 
alonfT the course of the crphalic ncnes, or in the retina. On account of 
its v:!':cularitr, hemorrl1ages arc liable to take place into its substance. At 
times a light. ln·own roagnlum cau~cs the tum?r .to r~scmble. tuberculous or 
gummatons growths. It is often difficult to dn;~mgmsh a glioma from no~
mal brain sub<;;tance. Thr!':C turn ors may be Cithcr hard or soft; soft gli 
omata contain only a !\mall quantity of intcrcellular substance. Hard 
gliomata have bundles of parallel or interlacing fibril Ire as their funda.mcn
tal substance. They rnry in p;izc :Crom mmute masses lo masses as large 
as an orange. They grow slowly and rire usu~lly soli,lar!. There m:c !at 
grnnulrs, cholcstcrin crystals, ururoglia nuclei_, a. dc.br1s of. nene-t1ssuc, 
and more or Jess rednc:;;s and p;oftcning in the 1mmcc11alc neighborhood of 
gliomata.~ Diffnse gliomatous masses were once thought to be infiltrnle<l 
cancer o[ the brain. 

Psarmnomata, or Virchow's sanely tumor, arc ~oft, juiccless sareomata 
whose cells arc thin, flat, irrcgula1· in outline but l'ery large. 'l1ho vc:s8els 
arc in direct connection with the cells. P~ammomala. n~uaJly dcvrlop 
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from the dura. They may reach the size of a pea, a.nd am hard, smooth, 
and spherical These calctireous tumors often ba.vc a conceulric or la.mi· 
nated structure. 

Oliolesteatoma (called pearl tumors from their lustre) do not always 
contain cholesteriu, but consist of concentric layers o( epithelial cells 
that liave partially undergone fatty degeneration. They may have an_ in
distinct fibrous envelope. They rarely exceed one and one-hall mch 
in diameter. They arc aggregations of crystaUiue, pearly masses, the 
size of a mustard-seed ; they grow slowly from the pia at the base of tho 
brain, or in some de1n·ession of it. They are pathologically insignificant. 

Cysts (independent of cystic developments from echinococci, etc., etc.) 
are rare. They seldom exceed the size of a pin head, and are found on tho 
walls of the lateral ventricle. They may occur singly or in groups. Trans· 
parent serous cysts developing from the vessels of the choroid plexus a,ra 
not rare. 

1\Iedu1lary or ganglionic neuromata-tumors of nerve-cells and ganglia 
-0ccm· in, and on the brain ; they are seldom larger than a pea, and aro 
founcl on the ventricular surface, in the white substance, or in the cor· 
porn. stria.ta. 1 A tumor to be a neuroma must contain a large number ol 
nerve-cells. 

Sarcomata appear as well-dc£11ed, round or lobulatecl tumors, varying in 
consistency, and in size from that of a walnut to an apple. They may 
originate in the cerebral hemispheres, hut more frequently they arise from 
the dura, especially at the base of the skull. There arc two forms, tho 
ltard sarconw with compact hard fundamental tissue and small cells, fibro· 
sarcoma; and the soft sarcoma with loose, scanty intercc11ular substance and 
uumerous cells of Jargc size, myxo-sarcoma. They are separated from the 
surrounding brain substance by a very vascular zoue. 

Jlyxomata appear either as well-de£ned tumors or as infiltrated masses 
whose seat and size resemble those of sarcomata. Indeed, to determine 
whether a tumor is a sarcoma that has undergone mucous transforma· 
tion, or a myxoma with patches of embryonic tissue, is always very diffi· 
cult. 

A true myxoma or sa-rcoma may result from a glioma (q. v.), the tran· 
sition being gradual; these various sarcoma.tons tumors are found in the 
hemispheres, the anterior lobes, thalamus opticus, cerebral peduncles, or 
they may involve the pons and tubercular qnadrigemina.~ 

hipomata are rare, and are only found at the raphC of the corpus cal· 
losum and fornix. s 

Osteomata, new formations of bone, independent of ossification or other 
neoplasia, are ·not frequent. Osteoma of tbe cerebellum bas been found to 
follow encephalitis. Osseous new growths must not be confounded with 
syphilitic or other exostoses. 
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Papf~lomala ai:c the rarest form of cerebral tumors. They are cauli
flower-hkc, budding growths, with abundant milky juice, very rnsCLdar, 
and surroundecl by a zone of cerebral softening. A large one-situalecl on 
the ~penclyma of the third venlricle-is described by Cornil and Ranvier. 1 

Ftbromala appear as hard, Cibrilla.r tumors, small, ancl ·mrcly pecluncula
.\'.lcl. In one case sernntcen fibrous tumors were found on the ependyma of 
the lateral ventricle. Tbc pons and the cerebral peduncle are sometimes 
implicated by this tumor . 

• lngiomata, or erectile tumors, arc masses composed of vessels of new 
formation. rrhey are found in the cerebral substance, corpus shin.tum, 
cercbellu1~, and floor of the fourth ventricle. rrhcy may be multiple. 2 

. Aneurisms a.re not uncomm.on; they do not attain a large size. 'rhcy 
mvolve the basilar artery, Urn vessels in the Sylvian fossa and corpus cal
\osnm, the anterior communicating-rarely other than basic vessels; from 
their position they al'c liable lo compress some of the nerves at the base ol 
the brain. Milial'y aneurisms ham been considered in the history of apo
plexy. 

Hydatids or echinococcus cysts usually exist as solilary tumors which may 
attain any size. rrhey arc generally located at the centre or the white matter 
of a hemisphere. The cyst-wall is always absent when the hydatid is in the 
Ycntriclc. Some claim ~hat it is absent even when localed elsewhere in the 
brain. They grow slowly, producing tttrophy of the brain. Fire hu·gc hy
datid cysts have been found in various parts of the same brain. 

C'ysticerci in the brain form small serous cysts that may occur in any part 
of the organ, and are rarely solitary. Cruvcilhicr describes a case where 
one hundred were found. When the cysticercus is lodged in cavities, it is 
non-encysted and tends to grow C'asily into the form of a tape-worm. These 
parasites m:ly be found dead and changed to a chalky mass in which some 
or the hooklcts arc embedded. 

Etiology.-Tumors of the brain are twice as frequent in males as in fe
males. rruberculous tumors nre most frequent in children; they usually 
do not develop until after the second year. Cancer is rare before forty; it 
is primary in a small per cent. o( cases. Syphilitic growths al'e a mani
fe:;;tation of tertiary syphilis. Tiyda.tids occur between the ages ol ten and 
thirty-fi,·e; while cysticerci are rarely found before forty. Aneurisms OC· 
cur in middle life, and arc associated with evidences of arterial degenera
tion. 

Symptoms. - Cerebral tumors of large size may give rise to no symptoms, 
bnt in most cnses their development is attended by more or less marked gen
eral or }ocal symptoms. 'I.'hcsC', however, cannot .be stated in any order 
that is applicable to all cases. I shall only consider the more important 
an<l constant of the general symptoms. 'I1he most characteristic are head
ache and disturbance of the intellectual fa.cuHies. The mo!'lt constant local 
symptom is local paralysis. Headache is generally a prominent and per_ 
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si~·fl'nl S}mplom. ll is more severe tha.u in any olhc~· cerebral cliscaSC', ex· 
C'('pl mL· 11 1 11 g i l i ~ ; ii is coustanl, aml is incren~od hy. l1~ht, sou1~<l, or mov~. 
ml'n ls of the head. With the headache there arc lurn1lns aur1um, morlml 
aculcm·ss or henring, disturbance of vision, strabisn~us, with m.orc or ~ess 
lll' r\l'rsion or lhe special senses, local hnlOro.cstJ1csia, ;.m~i:;thcsia, aud 1rn· 

p;tirmL'nt of lhc mc:nl:.1! facollics. Vcrt~go, wh.en the patient assumes the 
upright position, is almo::it always a~ocrnlcd with the ltcallache, /~ml vom. 
iling occurs at irregular intervals without ~~ny appare.nt cause. 1 here arc 
tardy any febrile S)'mploms, except when mflammal1on occu~s about lhe 
tumors. A slow irregular pulse is of frequent occurrence <lunng tho t:!arly 
slage of their development, and the rcspira.Lions arc often irregular.and 
slowctl. Spasm of single muscles or groups of muscles and genera.I cp1lcp
tiform or ohoreie seizures ofLcn follow sererc attacks oI vertigo. 

Ilomiplcgia. is entirely absent in a large number of cases.. Ir presenL it 
may come on slowly, or suddenly after an epileptiform seizure; facial pam1· 
ysis on lho same side as Lhc hemiplcgia, is present in some cases, nnd rigid
ity of Lhc alrcctcd muscles is common. Double bemiplegia is not infrcqucuL; 
one 8ide being implicated some time after tho other. If paraplegia exists 
it indicaLcs a. median tumor, usually a.t the base or in the cerebellum. 

If the lumor i1wolvcs the island of Reil 01' the posterior portion or tho 
third ronvolution there will be aphasia,. The intellectual disturbances arc 
varied. Mcl:rnchol1a and paroxysms of grief or joy are frequent. Incoher
ence or speech, failure of memory, temporary lo of consciousness, and a 
gradual passa~o into u condition of imbecility and helplessness arc a part of 
its history. rrhis 1s especially liable to occur in cases wl)crc tl10 tumors are 
fitpidly developed. 

The choked disc or congested papilla, and the neuro-rctinitis as revealed 
Uy the ophthal111oscope, a.re regarded by some as important in the diagnosis 
or cerebral tuu10r;:;. 8uch conditions ma.y cause amaurosis and amblyopia.' 
H there is loss of sighL from involvement of the optic nerves, the pupils 
will be dilulcd an<l they will not contract under the influence o[ light. H 
lhe tu111or is sitlrntcd above the corpora genicnlata, although there is loss of 
sight, tho pupils will respond to light. As the tumor increases in size, the 
paralysis advances from one sot or grouv of muscles to another, and this ad
rnncing parnlysis is a most important diagnostic sign. Its course is usual· 
ly Crom above downward. 

On accouut of the local disturbances which result from the complicating 
enccphaliti.s, abscess, softening, or ccdema. may occur and give rise to their 
ow.n peculiar symptoms. '11ho bowels are usually obstinately constipated. 
Clmically there may be recognized three classes o! cases: (1) those which aro 
attended by no symptoms, (2) those in which the symptoms arc slowly de
vel~ped and mtcrm1ttcnt and extend over a number o[ years, (3) those in 
which the _symptoms _come on snddcnly and are rapidly fatal. 

Differential D1agnosis.-Tumors of the brain may be mistaken for abscess, 
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cerebral softening, epilepsy aud cltronic 1ncningitis. The poinls of diagnosis 
between Lhe first two btwe already Ueen consi<lercd. 

An apoplectic or liysterical seizure will hanlly ever be mistaken Ior a cere. 
bral tumor. 

Epilepsy is a J>nroxysmaJ disease; it usually occurs early in life and is 
rarely accompanied by any of the local phenomena of tumor. 

In chronic meningiti::; the pain is not so severe or as conslaut as in ccrc· 
bral tumor, the mind is perverted and weakened, cpileptiform conrn]sions 
arc rare, and the special senses and facial nerves are not implicated. 

The differential diagnosis of tho different mrieties o[ cerebral tumor 
may be briefly summarized as follows :-tuberculltr growths arc met with 
in early life; they arc accompanied by fever, have a tubercular history, or 
have the evidences of tuberculosis in other parts of tho body. rrhcy :ll'C 

usually located either in the cerebellum or pons. 1 Cancer of tile Main 
may be suspected when the patient is over forty, when there is a marked 
cachexiawith progressive emaciation, when there is an hereditary cancerous 
history, or when cancer exists in other organs, and when the development 
of the cerebral symptoms has been rapid. Implication of the cranial bones 
by the tumor always indicates cancer. 

Syphilomata arc attended by nocturnal headache, by tho constitutiona.l 
signs of syphilis or evidences of previous syphilitic disease. Their symp
toms remit and sometimes disappear under anti-syphilitic measures. Ptosis 
and dilatation of the pupil arc more often met with in syphilitic tumors 
than with any other. 

Gliomata iollow traumatic injuries to the skull, and progress slowly with. 
out any interference with tbe general health. 

Aneztrism may be suspected in the aged, with the signs oi general arterial 
degenerntion. 

Oysticerci occur after forty, and produce, at first, subacutc epileptiform 
attacks, which become very frequent. One hundred epileptic scizu1-cs have 
occurred in a clay with cysticerci in the brain. Paralysis of the limbs and 
hcmiplegia arc very rare, while the psychical disturbances arc marked, and 
occur very early. 

The diagnosis of ltydatids is exceedingly difficult. The tumor-symptoms 
arc inconstant; the intellect is uuafiectecl, and lherc may be cedcma. of 
eyelids. 

'l'he rules which will ai<l in the localization of cerebral tumors are as fol. 
lows:-tumors of tlle co1u:e.rity, when large, may give riso lo localized pain. 
Usually they cause headache, 11wtor disturbances, delirium, couvulsions, 
and disturbances of sensation or paralysis. 

Tumors of the anterior lobes cause diffuse or circumscribed headache, 
convulsions, and epilcptiform attacks, rarely hemiplegia and aplur.-,ia. The 
special senses are undisturbed, except the sense of smell. 

In tumors of the 111iddlc lobes the s11ecial senses (especially siyl1t) nro 
affected, and there is usually anresthcsia of the surface on tho side opposite 
the tumor. 

Jl-{ir1:1chberg. 



]02-l JIJSJ~,\SES OF THE NElffOt:~ ~YSTE\I. 

1J111111ors in the j1U/J1crwr lobes l'ause greater psychiral distnrhanccs thnn 
those in ;111J other }JOsition. Jn this situation, besides tlie go1wral bJlllJl

toms of headache au<l convulsious, we may bavo wor<l cleafuess, word blirnl-
11cs::i nml homiauopsia . 

'L'umors iu the COJ')JU!J' :•driatum nnd lenticulrtr nudws arc accompanied 
hy hcmiplcgia, COll\'tdsions, facial irnralyBis, ditlil'ulty in artic11latfon, dis
turbance of intelligence; but the spccia? l>l'}f.';es :uo not impafred. 'J'ho 
symptoms correspond to those of 3poplexy, but t.hoy arc of slower develop
ment. 

Tumors in the tubcrcula quadrigemina nre attendcll by eonvulshe sp::urnni, 
paralysis of the motor ocul i, disorJers of \is ion ou bot!t sides, slight paralJSis 
of tho face, unilateral parnlysis of the limbs, anll inco-ordiuation. 

Tumors in the cerebral peduncles induce 11eadache, ''ertigo, hemiJllcgin 
nlteruating with sensory disturbances) paralysis of the motor ocnli on the 
samo side, nenro-rctinitis, (lifliculty of mictul'ition; intellectual disturb
ances arc present as in all tumors. 

1'umors in the pons l'arolii induce crossed paralysis if situated in the 
lower i1ortion, i.e. , paralysis of face on the samosi<lc as the lesion and pnr· 
alysis of the body on the opposite side, choked disc, clysplwgia, strabismui:, 
difliculty in articulation, convulsions. There is usually paralysis of the 
bladder. 

When the cerebellar peduncles are involved tho gait is totteriug and un
steady; the patient tends to foll to one side, or rotate around the median 
lino. 

In cerebellar tumors, there will be occipital headache, oscillatory move
ments, unsteady gait, intense vertigo, strabismus, amblyopia, aud auiauro
sis; uot usually intellectual disturbance. 

In tumors of the medulla, the symptoms not infrequently resemble 
glosso-labio-laryngeal paralysis. There is dysphagin, disturbances of sensa
tion, convulsions, occasionally saccharine urine, and difficulty in articula.
tion. 

Prognosis .-Tho character of cerebral tumors varies with their struchtrc. 
The prognosis is always unfavorable ; carcinoma.lous and tuberculous 
tumors arc progreSEivc and early fatal. In hydatids and aneurism, though 
life may be prolonged, death is a certain result. In sypbiloma, life may 

be prolonged for years by judicious and timely treatment. Tbe average 
duration of cancer is about one year. 1 Echinococci tumors have been 
cured.~ In any case of cerebra.I tumor which is attended by intense pain 
and progressive emaciation, tho course is rapid, and the prognosis un
faYorahle. I!cath may occur from continued convulsions, paralysis, 
cerebral softenmg, oodema or hemorrhage. Secondary inflammation with 
abscess, and meningitis. and pulmonary complication, mn.v be the cause 
of death. Ana:imia and exhaustion arc common modes of death in specific 
tumors. 

Treatment.-In a case of cerebral tumor wl10re syphilis can even be sus· 

1Lebt>rt11tate11thntthreemonth1111ndllvey,.arsarethcextrcme@, 

ph:n~!~~~~ c!:~~1ined, and Fletcher inci~cd, a frontal tumor, withdrawing the hydntlds. 
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p'ec~erlr m?rcary and iodhlc of pota:;sium in large closes should be admini:::;

.t~;~ll. 
1 
\\.~1en the tumo1 c:.rn be luc:.1~ized an operation should be performed; 

~ft~~L~~11l~w:.ncapsulate<l or subcort1cal it cannot be removed, great relief 

SCLf;ROSIS OF TIIE BRAIN • 

. Independent of cerebr~-spinal sclerosis, this is a comparatively rare con
d1tJoa. ~erebral scleros1~ 1~ a. chronic interstitial inflammation, following 
hyperaimia of the neurogha. It may be diffused or multiple. 

A 

lllorbid Anatomy.-Thc mcdullarv substance is the favorite seat of mul-
tiple cerebral sclerosis. · 

On ,ftection, masses or gray, hard, well-defined, transparent sclerotic tiss11e 
are fonncl--sclcrotic islands Wtryinf.! ju sjzc from one-fourth to one inch. 
Thc.v ma.y be so numerous and small as to he scarccl.v discovera.blo. 2 

The cnt surface of a sci erased patch is moist with serum; and usually 
sh01vs small blue or gray-red spots. 

1 '!'be tissue forminq the ~k('IC!on frftm('work of the brnin i" ctalr('() tll(' n('uroglia by Vlrchow. It Is 
analogouqtotheconnective-ti>i-.11erram('workbl·twe<"nthellver-lobulel'andkld1wytubulc>1 

•Com ii and Rao,·ier de~cribe ccrebrul "cll•ro~i~ u~ nlmo11t cxdn~ln•ly in\'olvini: the con\'olutlon@, and 
COni!:l~ting of a fll'>lt Ptal?e where hyperpla>iia of the neuro~lia produce>J a vn~cular, pulpy. g-elatinou>1 ma~~; 
and or a second Pta)'.l'ewhere atropbyof the ncwclcmeuts i1taccomp1111ied by development of avasculat 
itl'ucture, hard and re~latant. 

65 



A microscopical examinaliou of the patch in ils isofl slngc shows acli,·c 
hyperplasia or the neuro
glia-cclls. Later, com
pression of nerve - sub
stance occurs from the 
pressure of lhc hypcr
plastic ucuroglia lissuc, 
which, at. this period, ex
ists as fibrillated conncc
tirc-tissue, whose fibrils-

~ i extremely fine and intcr
r::: lacing in all direction~
,.., form n. network contain-

. ing atrophied none cle
ments and small round 01· 

oval nucleated cells. 'l'hc 
axis-cylinders arc pre
served, and are sometimes 
markedly hypcrlrophie<l 
at thci r peri phcry. At 
lho centre of the mass 
are found numerous amy
loid corpuscles, a few 

'''f.!~ifYi~~~i:H~~f,f,f;J,";,;~l1i~~;~~f.J;r~:~~:i;.~:~:~ atrophied axis-cylinder~, ~ fat granules, and new 
formed fibres lhat entirely 

replace the normal clements. The walls or the vessel~ .are ~hick~ncd . In 
the bra.in any portion of the white substance may cxb1b1t th1s lesion . 

Etiology.-Thc causation of cerebral sclerosis is obscure. It unqucs· 
tionably is intimately connected with changes in the vascular system, for 
the localities in which it is developed are the terminal arlerics, i. c., ar· 
terics that do not auastomosc, or anastomosc slightly. Sclerosis is often 
found in epileptics and in the insane. It is occasionally met with in ad· 
vanced life. 

Symptoms.-The symptoms of cerebral sclerosis arc a gradual enfoehlc
ment of the mental powers, especially memory, mui:.cular tremors, headache, 
dizziness and vertigo. Accomp:1nying these, one group of muscles after 
another becomes paralyzed . There is no regular order in the development 
of the paralysis, first a lower, then an upper extremity, tlien some of the 
facial muscles are inrolvcd. Melancholia, pains in the extremities, and IL 

sense of formication are common. 'rho uutiition is rarely interfered with; 
many patients gain flesh. Convulsions and disturbances of special scm:e 
are rare. Strabismns may he present. 

A peculiar symptom isfestination,-the patient bends forward and trots 
along like one trying to run after he is tired ont. La.le symptoms nre 
paralyses of the muscles of deglntition, speech nncl respiration. Jn rare 
instances tbc first and only symptoms are couvulsious of an cpilcpti!orm 
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ch~ra?ter, foll~wccl by hemiplegia. 1 Lahio-glo~so-pharyngeal paralysis may 
1Jx1.st 111 sclerosis. Electrical reactions arc uot changed, when the cord is 
nnmvol~-ed. I~a.u~tion, emaciation, muscular contractures, and, rarely, an 
uaexplamab1e rise m temperature, precede death, which occurs in collapse 
with loss of consciousness. 

Differential Diagnosis.-Sclcrosis of the brain may be mistaken for cerfJ
bral softening, paralysis agilans, or tumors. 

Softening occurs iu old age; the pa.mlysis is in one set or group of mus .. 
clcs, antl if it extends, does so in an orderly n1 .. anner. 1.1here is aruestliesfri, 
and the symptoms develop mol'C snddctdy than in sclerosis. 

Paralysis agitrms is ma.rked by rhyth mic tremor 1mssing from one upper 
to the correspond i~g lower limb; there is a peculiar deformity of the fingers 
and toes; the facrn1 muscles are not affected, and the patient inclines to 
the paralyzed side in walking. Paralysis agitai1s occurs only afler the for
tieth year, ancl is accompanied by no cerebra,l ljymptoms. 

Cerebral tumors arc attended by headache, convulsions, and signs 0£ 
brain irritation without loss of mental power. 

Prognosis.-Sclerosis of the brain may continue from five to eight years, 
but it is progressire aucl always fatal. Death may occur from in<tnition, or 
complications such us pneumonia, bed-sores, pleurisy, tuberculosis, ma.
rasmus, or cerebral paralysis. 

Treatmeut.-Littlc can be clone for this disease except to improve the 
(?eneral health. Yet it should be mentioned that Vulpian recommends 
chloride of iron, U itcheH the bi-chloride of mercmy, Hammond the chlo
ride of barium, and many the phosphite of zinc. Nitrate of silver and 
strychnia. are said to relieve tremor. 

IIYPERTl!OPlIT OF TUE BRAIN. 

Cerebral central hypertrophy is an increase in the neuroglia (the nerve 
filaments and ganglia are uninvolved), and ma.y be partia.l or general. The 
term cerebral hypertrophy is really a. misnomer.' 

Morbid Anatomy. -Ou rcmonl of t.hc skull-cap tlio brain protrudes be
yond the cranial bones. The skull-bones are thinned. If the disease be
gins very early in life, the head may become aa Jarge as in congenital Jiy. 
drocephalns, and tho sutures will be separated . The convolutions und sulci 
arc Ies:>cned by pressure, and t.he membranes arc thin and dry. The dura 
mater may be adherent. The ventricu lar flu ill is absent. Intense anromia. 
nlways exists; t.he brain matter, both white and gray, is white, a~d Lough 
and elastic. rrhc brain is heavier than normal. The cerebrum IS usually 
involved. But hypertrophy of the cerebellum , tlialamus opticus, corpus 
striatum, pons Varolii, and mcclnlla. oblongata. ma.y also occur. 

Etiology.-Ilypertrophy of the brain may be congenital. It appcaro, 

co~~~~tn~~~~::~~!~~r~~~~~:'.er':i~~~:~71' ~~r~~~;~:~~:\'a~~~~;~~:~:~~1;~~1~::~~~~:1:::~~:~~;: ~~r,~:~~d ~:i:~ 
::~~~~~\~;·;~::;~:~~~ ~:~ r;1:~~J~c~~~1::;1~~~~~~~~l~~~c;1t1:o~~!\;)~;;: ~;r~1~~~: 8~1~Ja~~~W~ werr ha~d ol• 
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when not congenital, in childhood before the third year. It may be hered
itary, i. e., it mn.y occur in several members of the sn.mc family. It may 
be the result of traumatism, lead ])Oisoning, chronic alcoholismus, or epi
lepsy. It not infrequently accompanies idiocy and insanity. In children, 
swelling o.f the lymphatics a11Cl t11ymus gland, and the eYidences of rickets 
precede or coexist with its derelopment. Dwarfs are often the subjects of 
cerebral hypertrophy. 

Symptoms.-Virchow makes two forms, acute and cltronic. In the former, 
headache, cpileptiform convulsions, Tetarda.tion Ol' great acceleration ol the 
pulse, -rertigo, delirium, sympathetic vomiting, dyspncea, and dysphagia 
occur. In cll.ildren there is weakness, tremor, and a tottering gait, and 
the bead inclines to one side. Convnlsirc movements of the eye or arm 
occnr. rrbere may be permanent strabismus. '11he child may be very pre
cocious at first; later he bCcomcs feeble-minded or idiotic. Periodical lar
yngeal spasm (thymic asthma) may occur. BulimiJ.L is marked; and ihe 
child is constantly somnolent. The tongue, often larger than normal, pro
trudes from the mouth, and children often persistently suck it. Headache 
is rarely absent. It is steadily progressive, and ends in coma, preceded by 
dilated pupils, slowccl 1mlse, vomiting, and repeated convulsive attacks. 

Differential Diagnosis.-It is very often impossible to differentiate between 
cltronic ltydrocep!talus and hypertrophy of the brain. In hypertrophy the 
child has been, or is, bright and precocious; in hydrocephalus he is always 
stupid. The fontanelles pulsate in hydrocephalus; they do not in hyper
trophy. The cerebral souffie may be heard in hypertrophy but not in hy
drocephalus. 

Prognosis. -It always terminates in death. It may end either by pro
gressive stupor or from complications. 

A1'ROI'J[Y OF 'l'IlE miArn . 

. At~opby of ~be brain may be either infantile or senile). it is never met 
with m adult life. 

Morbid Anatomy.-In children the disease begins in utero. The skull is 
oblique~ one-half is thick, ~muller than normal, and misshapen . The cor· 
responding parts of the bra.in are atrophied, hard, altered in color, and arc 
studded with eollectio.ns of serum. (Rosenthal.) Atrophy, or absence, of 
the corpus ca.llosun~ is the resu1t of defective footal development. It is 
genera,ll.y acco.mpamed. b! .intr~·nierinc hydrocephalus. Physiologically, 
t~1e b1:am_ begms to d1mrn.1sh rn weight a.fter the sixtieth year; at that 
t1~ne it 1s one:fifteeni_h li~h te1~ than during car1y adult life. Hence 
~hght .atro~hy 1s phys10log.ic~l rn. old. age. Dut in senile r1,tropliy there 
IS 1~101 e 01 1ess marked d1mrnut10n m the anatomical elements of the 
bram, and a loss in the interstitia,} connective. tissue. The cells of the 
cortex are swollen and pigmented; and pigmentation also occurs in the 
walls of th~ vessels, which often undergo more or less fatty degeneration. 
The cortex 1s thinned, .and in it are found COl]Jora amylacea. The fat in 
thu cerebral substance is lessened, the water increased. Senile atrophy is 
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usually general; but when partial it affects the left hemisphere. There is 
unequal ~hinning of the convolutions, an<l the sulci are large and deep. 
Tbe menmges arc so~ewhat clo~1dcd. rrhc brain is usually tougher than 
normal, nnd the ventncles coutam from two lo twelve clrnchms o! fluid. 
This is a purely conservative process. rrhe epcndyma is granular and 
nodular. More or less serum distends the meshes of the pia mater. The 
mednllary substance ancl the corpora. strinta are riddled with hole~, Ctat 
crihle. 1 

On section the brain has a. leathery toughness; it may be corrugated. The 
cortex is of a dirty gray color; and the medullary substance is a dull white 
or drab color. Partial atrophy may extend to the cortex, or it may follow 
the fibres through the peduncles, pons Vnrolii, and pyramids. A crossed 
lesion may sometimes be met with, due to atrophy of one cerebral and or 
the opposite cerebellar hemisphere. There are remarkable instances of 
diminution of the cerebellum to oue-hnlf its normal size and weight. 

'l'he loss in weight of the bmiu in the general ])(tralysis of tltP insane is 
greater than in any other disease. The cerebellum and basal portions of 
the ccrebmrn are unaffected ; the most striking degree of atrophy being in 
the frontal lobes, the comolutions exhibiting it most of all. Of all ihc 
changes accompanying this form of atrophy tho~e in the dnr{I, arc mosL 
marked; it is adherent to the bone, and hemorrhages into its substance arc 
frequently met with. Pachymeningilis, hrematoma, ruptures and foldings 
of the clnm O\'C'r the bra.in arc often met with. Some regard thc~c as the 
~pecific le:::.ions of general paralysi~. The pia, mater is cedematous and 
thickened, either continuously or in palcllC's. 

Etiology.-CerPbral atrophy may be congenital or occur ns n. part of 
senile change. It may follow ccrchnil hrrnorrhagc br softening, and is 
occasionally caused by tumors, meningeal inflammn.tion, and internal or 
external hydrocephalus. Injury or destruction of the peripheral ue1Tes 
may induce secondary cerebral atro11hy. Excess in Yenery, the opium 
h<1l)it, and alcoholism us arc adclnced as its en uses. It is met wilh oftC'ner in 
males than in females. Senile marasmns is its chief cause. 

Symptoms.-Scnilc cerebral atrophy is attC'nclccl by gradual failure of lbe 
mental faculties. Memory is impaired, the special senses arc ma~·kcdly 
dulled ; and the movements, at first unslC'ncly, arc soon accompan1ecl by 
tremor. The patient is somnolent; indeed, he sleeps the greater part of the 
time. Soon the condition popularly known as "srcond cl1ildhood" is 
reached. There is often more or less complete loss of power o,·er the 
sphincters. Atrophic degenerations of tbat half of the body on the same 
side as the atrophied crrebellwn, or on the opposite side ~o the atrophi~d 
cerebrum arc apt to occur. Incomplete paralysis accompa111~s these alrophrn 
changes. Epileptiform attacks are quite frequent; chorew attacks occa-
sionally occur. . 

Only n. bdef mention can here be made of the symptoms of the exten.s1~e 
atrophy which occurs in general paralysis of the insane .. Ileadache~ c11zz1-
ness, irritability of temper, weakness of memory pre-emmently, th1ck"lless 

1 Durood-FardclaudParcbappe. 
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of spcccl1, change in the character of tl1e voice, a. feeling of sclI-imporlancc,, 

grandeur and grc:1t richc6,-lhcsc arc very common. 8ndllcu and unca ll ccl

for outbursts of rage arc common. It is very much Jikc senile dementia. 
Atrophy of the brain ultimately iu\"olvcs the medulla, implicates the 

great life-centres situllte therein, and deglutilion or rc~piration is so much 
inlerfcredwilh tlrnt death results. In general paralysis of both sides of the 
body there is usually complete imbecility. 

Differential Diagnosis.-Scnilc crrebml atrophy may bo mistaken for 
cerebral llemorrltage and softenh1g. The history of the c:1sc is essential Jn 

ils differential diagnosis. Atropby of the rn·ebellum m:ty Uc mistaken for 
labes dorsal is and multiple sclerosis. From lhc former it hi diaguosticalcd 
by the absence of vesical symptoms and by more intense pains; the an:rs
ihesia. a.bout the dorsal vertcbrro is :t ,·a.lua.b lc point, as it is always present 
in ta.bes and not in atrophy. The iutra-ulcriuc variety or C<:'rcbra l at rophy 
is ca:;iJy r<:'cognized by the paralyses an<l spasmodic seizures Lliat occur 
directly after the birth of the child. 

Prognosis.-Congenital atrophic~, or those occurring in the citrly life, 
usually terminate dtuing lhc fourth year. Senile atrophy is steadily pro
grm~sivc to a fatu l terminat ion. No estim ate of its dmation can be made. 
H may be complicated by hypostasis in the lungs, bronchitis, pulmonary 
reclc:'ma, pneumonia, ncute bed-sores, or by disease of the bladder or kidm·ys. 
Jn the general pnralysis of the insane its dur:ttiou is rarely more than ayc:ar. 
Death is reached by intcrcnrrcnt apoplexies, exhaustion from large bed. 
sores, anremia. or pulmonary complications. 

Treatment.-lmprovcmeni of thC\ genera l health is regarded as the mo~t 
important indication. Some advocate exercise and massage of the para~ 
lyzcd limbs. Niemeyer recommends co1d douches. Ju atrophy in general 
paralysis, g:ilvanism, iodide of potash, ca:aba.r bean, morphia, and chloral, 
alone or together, prolonged tepid b:iths, ai:& atle1niou to the bowels and 
blaUdcr have been rccommcntlc<l. 

DISEASES OF TIIE SPINAL CORD 

Diseases of tho spinal corcl a.ud its membranes will be cnnEiidercd undet 
the fo llowing beads : 

I. Spinal II,11peramiia. IX. Acute Spinal Paralysis nf .d dull~ 
IT. Spinal Jleningitis. X. Cl11onic Antenor .Jlyehtl"i. 

IIT. Acute Jfyeliti~. . XI P1oqre.sive ,Jfu1c11/nr At1oplty. 
IV. Olironic Myelitis. X U. Cerrbro-Spinal Sclerosis. 
V. Non-Injlct>nmatory Soften- XIII. Locomotor Ataxia. 

ing. XIV. Spasmodic Tabcs Dorsalis. 
VI. Acu.fe Bulbnr Paralysis. XV. A11111olropliic Lateral Sclerosis. 

VII. Progre,,,,;,•e Bulbo-Xuclear XVT. Pse11<lo-Hypert>-opltic Paralysi& 

ParalyRiR. XVII. Spinal Apoplexy. 
VIII. Infantilr Spinal Paralysis. 
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HYPEILE,rT.A 01•' TUE RPINAI~ CORD .ANO )rENINGF.S. 

H~1perremia. of the spinal rord may be active or passive. 
Morbid Anatomy.-Thc most intense active or pn~~ivc 11ypcrremi:i of t110 

spinal meni nges ma.y disappear hctwccn death a111l the t imc of a. post-mortem, 
and a gra,•il:ttion from position may induce a congcRlion which ii::. decidedly 
mi.slea<ling. In actirn hyperremi:t the arterioles arc injected and the parts 
fif;:)umc a. rosy color marked pos~ibly by numerou:; points or extr:wasation. 
l n pa~i)ivc hn>errem.ia. the veins of the cord and mt'mbrancs are distended 
with dark blood. Chronic congestion results in thickenings, pigmentation 
and opacities of the membranes, attended by clcYclopment of new con
nective-tissue which may bo the st;arling-point or a general sclerosis. 
Etiology.-~1cth..·e li,1/JH!r<rmi{(, may result. from muscular exertion, or cx

ce::i'.CS in vencry, from rnfio-motor paralysis clue to exposure to cold and wet, 
COUC'USsion, and Suppression 0£ menstrual 01' hcrnorrhoiclal fluxes. Ily
Jlenl..'111i:t is always an attcndanl or general 01' local myelitis. It OCClll'S with 
acute infectious disease.ii, typhoid, small-pox, scarlet frver, and measles, 
with chronic malarial infection, and in some cases of rheumatism a1,d 
puerperal fever. It may also resull from poisoning by carbonic oxide, 
strychuia, nitriic of amyl, alcohol, etc. 1 Intenfl:O active hyperremia has 
been found in those who have <lied of spasmodic alfeet ions, or who have 
worked in compressed air, as in caissons.~ 

Pa;;i.8(t·e llypenrmia is caused hy any obstructh·e clist'usc of heart, liver, or 
lungs, and by mechnnic~il pressure upon ,·enous trunks, by tumors, fluid 
effusion, etc. 

Symptoms.-The onst't of actiYe hyperremia may be sudden, while pas
isive hypcrremia. generally comes on slowly and often insidiously. In most 
instances there is pain along the spine, especially in the lumbar region, 
which radiates clown t he thighs ::mcl is increased by movement and pressure. 
There is hypcrresthesia of the lower limbs associated with itching, burn
ing, or formication, and reflex irritability is augmented. 

Ilyperresthcsia, sharp pains, spasms, and symptoms o! irritation would 
rather point to actfre hyperremia, while numbness, am\'Sthesia, 11caviness of 
the limbsan<l vesical pa.resisaremore commonly associated with congestion.• 
Jn rare cases the disease is so su<ldcn in its oni;;et that the patient may 
awake to find himself in a statC' of incomplete paraplegia. During lhe 
whole course there is no fever and li ttle, if any, cbnnge in the pulse. 
Dyspnrea occurs when the nerve roots arc involved high up in the cord. 6 

Quite often during attacks of spinal congestion, persiF.tent priapi!l:m occurs 
and the iron-band sensation about t.hc waist is a frequent symptom.• 

1 Mat:'Jlan ha~ experimented with ab~lnthc on nnimah~, and round It to produce intcn!le bypcr~mla when 
gh·en In lar,;:'C dOl'e~. 

: ~!l!:';~IJ~~~te~11t~!'':fu1t::1:~?i~1~ 1=~~· eomclimcs the donof dvr1bi(1111 mcrwe the rnchialngfo.. 

e11: :~.:~~~~~~t;~;~::~p::~:::~:;~~:~~·~nrr~::~:~;~;;~~·~~~J~i~~~~:~:~;iti;~:rv~~~~~;~1~:'1 :~~~ 
cord.-Gu.:.dt111Up.,187G,No.117. 
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When convulsions occur in such diseases as tetanus there is intense hy· 
perremi:t Q[ the gray matter or tbe C?J'd. I • 

Differential Diagnosis.- H nierremia of the cord m"y he mistaken for 
spinal ancemia, meningitis, 111.yelitis or spinal hemorrhage. 

In aruemia the symptoms are relieved Uy the recumbent posture, while 
they are increased in hyperremia. Anremia occurs suddenly, as from c~n
bolism ancl thrombosis. '\\ ... omen suffer most frequently from auremrn, 
men from b_n>crremia. Vcsical complications follow cougestion, but not 

amumia. 
In 1·1~flammation of tlte cord there will be fever, paraplegia, paralysis of 

the spl1iuctcrs, loss of clect.ro-contractility, with bed-sores and sul>.:;cquenUy 

wasting of the muscles. . . . . 
r11J10 onset of SJJinal apOJJlexy is sudden, 1xiraplcgrn. is complclc w1Lh111 a 

few hours, nnd accompanied by anmsthesia, paralysis of the bladder and 
rectum, the early development of gangrenous bed-sores, an(l in most cai:;ea 

by the symptoms of cystitis. 
Prognosis.-'l'hc prognosls is fayorable, although the couUilion is one 

which has a markccl tendency to become chronic. Complete rccoYery is 
slowly reached, except in those cases where the cause is permanent. 

Treatment.-Ii its cause can be reached, it shoulcl at once be rcmovecl. 
Severe and sud<len conge~tion demands local abstraction of blood by wet 
cups along the spine o!· lccching about the anus. The palicut should be 
ke11t qniC't on his side. In recent cases ice-Lags to the ~pin e, hot foot baths, 
and <L bri ~k purge will relieve the pain. Ergot and belladonna ancl hot 
douches nlong the spine arc highly adrncatcd in clHonic passive hyperremiu. 
Iu reflex hypcrrornia, or hypcrremia due to vaso-motor tlistm·bances, elec
tricity may a[or<l. relief. 

8PI NA L :MENINGITIS. 

Spinal meningitis a1Jects either the <lura or pin mater a.ml il:! acute <.II' 

chronic. 
Morbid Anatomy.-Acnte inHammation of tl1c spinal meninges is gener

ally cli1Insc, and runs a. course similar to acute cerebral meningitis. The 
pia. mntcr is hyperrem.ic, swollen and studded with C'cchym oscs. The ex· 
udation takes plnce into the mN:;hes of the membrane, and the efin sion ma.y 
be sero-fibrinous, or puru lent. 'rhe pia mater 1~ thickened, opaque, and 
cedcmatous, and a. turbid fluid fills more or lei's com pletely the !>pinal 
canal. Although the exudation is more abundant upon Ilic posterior i:ur
facc, it usually envelops more or less complctcl.v t he whole cord, whose 
substance mny either be pale and anremic, or exhibit changes of com
mencing myelitis and softening. The roots of the nones arc embedded in 
the exudation, aud present changes similar to those in the cord. The 
exudation may be wholly absorbed, and the membranes and the cord return 
to their uormu.1 condition ; but more frequently the inflammation becomes 
cltron'ic. 

In c_llronic spinal m.eningitis there are found the opacity, thickening, 
adbeswus, and puckenngs so characteristic of chronic interstitial inflam-

ll''cinberg. 
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~ation in s~milar membranes. rl'he membrane is tough, dark, bluish-gray 
m ?olor, ~1gmented, and contains calcareous plates. It is adherent at 
~'~rious. p~mts to _the Lhick~ncd clnra mater (pachj•mcniugitis spi nalis). 
Ihe fh11d rn the_ spmal canal is i~lwa.ys jucrcc1scd in amount; it may be clcnr 
~ernm, or ?outam lymph floccu li, blood, or pus. The irregular and local
ized a~lhcs1ons anU retractions produce sclerosi~ o[ the cord, and also induce 
anremia, atrophy, and degenemtion of the nerve roots. 

Etiology.-Spiual meningitis is a disease of youlh nnd early adult life, 
and ~U.~' follow a traumatism, as in a. fall, blow, dislocation, lraclme, or 
otber lllJury to tbe vertebne, or concussion, which is thought to be a. fre
quent cause. It ma.y arise from extension or iufln.mmn.tion from the 
cerebral meninges, from any disease of the spine, such ns cal'ies, cancer, 
etc. Prolonged exposure Lo cold-especially damp cold-or bric( exposure 
to intense cold when the body is heated, ns well as exposure to intC'nse heat, 
will induce spinal meningitis. Operations for spina. bificla ha,re been fol 
lowed by rapid and fatal spinal meningitis. 

Rheumatism is said to be an occasional cause, and some authors regard 
all febrile and infectious diseases as liable to be complicated by it.' Syph
ilis, venereal excesses, a1coholismus, chorea, tetanus, and hydrophobia may 
each, in rare instances, induce spinal meningitis;~ aml scrofu losis, tuber
cnlosis and wasting diseases arc Yery apt to be compl icuLed by it. 

'l'he chronic form is often a sC'qnel of the acute, and is ,·cry apt lo accom
pnny alcohoiismus, syphilis, impeded venous rclurn, and diseases o( the 
cord. The latter arc tl1e most frc<iuent of all causes. Chronic or acute 
inflammation of the cord, or any neoplasm that encroac:hcs upon the spinal 
canal, will lead to lomlized chronic meningitis. ExcessiYe use o( tobacco 
or narcotics, and au ti .hygienic surroundings arc predisposing causes. 

Symptoms.-Wben spinal meningitis is associa.tcd with cerebral inflamma
tion its symptoms arc less disti nct tliau when it is 11ncomplicaled. Severe 
pain iu the back is the enrliest and most prominent symptom. The paiu 
at first is locaJized about the scat of the inflammation, but later becomes 
diffused and shoots down the legs and arms. It is constant, and is made 
sharp and laucinating by motion, so that the patient holds himself in s. 
fixC'd position with rigidly contracted mnscles; pressure along the spine 
may increa~e the pain. A chill or distinct rigor accompanies the pain, and 
is fo1lowccl by rise in temperature, nausea, Yomiting, and a sense of general 
malaise. The fever is never h igh and the pulse-rate is frequently below the 
normal The muscles a.long the spine hecomC' rigid, and if tlJC cervical re
gion is involved there is opisthotonos. Comrnlsive twitching of groups of 
muscles is attended by the most excruciating pain. The surface of lhe body 
becomes hyperresthetic in the area of motor derangement, uncl reflex activ
ity is increased. In a few instances all the cxtremiti:s are i1~rnl~red, but 
usually there is only inrompletc paraplegia. There is constipat1on, and 
the abdomen ha• the well-known boat-shaped appearance. 



10::\ I DTSEA SES OF TllE NERYOU~ SYSTE1iL 

.At the commencement or the attack there is a. comilant desire lo mictn
rate. Later, paralysis or lhe bla.dtler and rctcnlion of urine accompany lh_o 
para-paresis, so that cn.thcterizalion must be reRorted to. IC the paralysis 
i1wolvcs the respiratory muscles there will be dyspnroa, and the temperature 
will rise to 106 · or J 07' F., and be followed by coma a"'\ death. Jl lhe 
meningitis is limitml lo lhe lower portion of the cord, the case will be pro
tracted, but markell by periods o! slight improvement. In such cases bed
sores may develop, wilh incontinence or urine, and death finally occur from 
exhaustion. Sudden and profuse sweats may result from vaso-motor impli-

cation . 
Ollro11ic spinal mrningitis is generally a. sequel of acute, although ii may 

develop wilhoul any acute :-;ymptoms. When the acute passes into the 
chronic form, pain and rigidity of the spine remain after tho other symp
toms h:we subRidcd. The limbs are byperresthctic, and the sent o[ burning, 
Ionnication, or itching. rJ'herc mtty be a sensation as of a tight band about 
tho waist, accompanied Uy weight and uncnsinoss in the limhs, which may 
develop into incomplete paraplegi a. 'rho bowels, at first, are constipated, 
but la.Lcr tho pru;sagcs may be imToluntary. The bhcldcr is frequently par
alyzed, incontinence of ur ine occurs, bed-sores form, and a well-marked 
marasmns is clcvclopccl. Finally the paralysis will mry in degree with the 
posture of the patient-and also from da.1 to <lay. 

Differential Diagnosis.-Acutc spinal meningitis may be confounded with 
myelitis, tetanus, and rnusculm· rltewnatism. In le/anus the locked jaw, 
the peculiar implication of the facial muscles causing theritnts sarrlonicns, 
:md the intense cutaneous hypermsthesia, with recurring pitroxysms with
out paralysis, arc in marked contrast to the symptoms of spin:1l meningitis. 
In the latter disea;.;o there is great pain on motion, little or none on pres
sure, and muscular sp:rnm is prnduced by attempts at movement mlhor than 
by irritation. 'l1l10ro is, usually, a. traumatic history in tetanus. 

Rlteurnalis1n in tho muscles of the back is accompanied by local pain only 
when movements arc made: but there is never tl1at rigidity of the spine 
which is present in meningitis, nor the cutaneous hyperresthesia, paralysis, 
spasms, or febrile phenomena. 

Spinal irritation may be mistaken for meningitis, but the pain on press· 
u.re confined to _one ~J~ot, the absence of pain upon ordinary or slight mo
tion, and the d1spos1t1011 to ::t sudden transference of the diseased action 
~rom one organ o.r part to another, with possibly the occurrence of hyster
ical symptoms, will be sufficient to distinguish between them. 

~hr?nic meningitis m~y be mistaken for clironic niyelitis. In meningitis 
p{(,/n 1~ n far more promment symptom than in· myelitis; and it is increased 
by mot1?n .aud also by pressure, the reverse of which occurs in myelitis. 
Paralysis IS never complete in meningitis, and tmresthesia and muscular 
atrophy arc rare as compared with mvelitis. 
Prognosis.-~ct~tc spinal meningitis runs a Yariable course; should 

death occur w1th111 twenty-four or thirt~·-six hours the case is to ho rc
ganlcd as epidemic. 'l1hc usual duration of the acntc Ior111 is from seven 
to ten days. Tho majority or cases are fatal, more especially those in which 
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the membmncs of the ccn;cal cord are involq:•d. In these cases, <lea.th re
~ldls from paralysis or the lllll8Clcs or respiration, ancl will be precrded by 
~nlcns? clyspnooa nnd cy:mosis. Bvcn when rccoYcry occurs, conntlescenco 
IS ted1?us; and though the general health is rc:.tored, pa.in, Jli"ll'<llysis, 
and sb~ncss or atrophy of muscles arc apt to continue for nwny mouths. 
Rarely is conrnlcsceucc rapid. In many acute cases death occurs from 
simple asthenia. 

_Chro1~ic spinal meningitis runs a very protracted course, rmd may ter
mmatc 111 death from exhaustion, an::emia. or marasmui:;. It progresses by 
stngcs; and although the prognosis is not so unfavorable as in the aicute 
form, complete recO\·ery is rare. Both acute and chronic :ll'C most, severe 
in the very young or the rnry old and enfeebled. 

Treatment.-Tbe same principles guide the lrcntmcnt of acute spinal 

:71:~1\•~g~~s p~t~C;~el~~l ~~:·;s~1~1 aii~o~~ul~~o~~r~~:t~ ;~:~~~,;~:~.~~ ac~;~~nl:~!:.:~~ 
Ice or counter-irritation may be applied along the spine, and from the on
i::ct the patient should he kept in n. condition of semi-narcotism. ]~rgotin 
and belladonna hypodcrmically arc said to produce contraction or the 
arterioles and restrain the inflammatory process. 'rhc intcmal acl
ministra.tion o! the iodide of potash wilh mercury is ndvocatccl. Warm 
ll:tths arc gr:-itcfnl to the patient, nnd produce fl scclalirn effect. aml h:ivc 
seemed to me lo be of greater senice than all olher measure~. 'rho nour
ishment should be highly nutritious but never stimulating. When symp· 
toms of heart failure or astheuia come on, stimulants are indicated. 
Careful attention to the condition of the bladder should neYel' I.Jc TIC· 
glcclcd. 

1n cltronic spinal meningitis counter-irritation over the spine, and de
riv<ltirns to the sur!~cc arc to be employed as long as lhe inflammatory pro
cesses a.re in progress. 1 Wasm douches are excellent acljurants, and in 
some cases arc followed by marked benefit. Iodide of potaRh ancl mercury 
-the latter both internally and by inunction-are more clearly indicated 
in chronic than in acute cases. rrhe galvanic current is often or service 
in preventing the muscular atrophy and coutractions which are scquc]m 
of the paralyses. 

MYELITIS. 

Myelitis is an inflammation of the snbshrnce of the spinal cord, n.ud 
mny be limited to the gray or white matter; it nrns an acute or chronic 
course, aml involves the whole or if:;olated port ions of the corcl. 

When the gray matter alone is involved, it is called polio myeliti.~; _when 
both the gray and white matter arc involved it is cn.lled trawwcrseor dijj'use 
"'!felitis. . . 

When once estahlishcd the disease may be ac::cencling, cle~cendmg, 01· trans-
verse ln its extension. 

1 Brown-SCqnnnl 11dvlses elnnpistn11, stimulatlag ointmcnt<i, 11ncl oil,., moxa, amt In Pevrre CA.'lem, white 
botiron>1totlle11ph:il. 
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Morbid Anatomy.-ln acute myelitis the porLiou involved is softened and 
discolore<l to an extent 
corresponding to the 
amounL of vascular clila-
tatiou and trausudation 
of red blootl c e I 1 s. 
Ilemorrhage takes place 
into the softened spots, 
although in many cases 
it is doubtful wheLher 
the hemorrhage prece
ded or followed t he soft. 
en ing. In most cases 
the cord is enlarged, an<l 
on section, blood poinls 
and spots oI ecchymoscs 
nre seen. '£li e veins 
especial ly are distended 
a. n cl surrounded by a 
layer o[ red and white 
blood corpuscles . 

.l\fo.:roscopically the re 

th•o"''~,J'!~ .. ?,°ri;,;'Ji:,~~0~0~d ind,.dlogpo•il•>• of :/~h~e ce~~~l:Ci t~::c~~~:~ 
~~i+,~;i~~~][i~~ff~~;f,1,''.;~~7';.. roglia, arnpullre-Jikc di-ll~ fflf~, 11'ith ampullar 1atations of the axis-cyl-

inders, h ypertrophy of 
the cells in the anterior horn ol the gmy substance, and an aJbuminoicl gran
ular dcgencrntion of the nerve fibres. The IH.'l'YC cells not infrequently 
show pigment. dc.•gcncr:.1.tion, and the ganglion ccll8 arc clouded arnl :s wollen. 

These morbid processes resu1t in entire disappearance of the normal ana.
tomical elements of the cord. The adjacent membranes will be congested, 
thickened, opaque, and adherent to the cord, while collections of blood or 
pu s underneath llrn membrane may cause it to present a nodulated appear
ance. These changes arc most. marked in tl1e gray matter of the dorsal rmd 
lumbar region~. Acute red softening soon becomes yellow from fatty de
generation, from changes iu the coloring matter of the blood, and from 
climinution in vaseularity. Later, as its consistence diminishes, a pale 
yellow or white clifl:lnent mass is left. 1 

Etiology.-Acute myelitis is a disease of children and young adults. lt 
take:> the form of acute anterior polio-myelitis or infantile paralysis. E x
posure to excessive beat or col<l, intense muscular exerti on, and excessive 
venery are said to predispose to it; and in chi ldren , dentition is regarded 
as a pre<lisposing cause. l\lyclit.is may be excited by traumntism, lying on 
the damp ground, and exposure to smlden chilli ng ol the surface when 
overheated. \\'liether suppression of t.he menses, check ing hemorrhoi<lal 

tl~r~~~\J :slates thal this softening is due to !\uid i;;xudaliou from tbe ve..;sels, and dtstructiou of the uer\'a 
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fluxes or profllse perspiration of the feet ran cause it is uncertain. Pres
sure o~ the cord, from tumors or displacements o( the bony parts, whether 
occ~armg suddon~y or d~veloping ~lowly, wi~l induce mye1itis, or it may be 
excited ~y extension of rnfiamwation, especially from spinal meningitis. 

My~lit1s also arises dur~ng the course of sm:111-pox:, measles, scarlet and 
tyvho1d fevers, a~utc articular rheum;ltism, malignant pustule, puerperal 
fever, and syphilis. Continued j<trring of the spine from travel on rail
ways will induce it. 1 

Visceral disturbauccs-e,\'j}ecictlly of lite genito-uri
nary and digestire organs-and diseases o( the joints arc said to act as reflex 
causes. In many cases the myelitis comes ou wiLhout any assigu:.~ble cause. 

Sympt~m~.-Acute myelitis usu;.tlly commences with slight febrile symp--

!~l~~sl:Ca11~u1I~et~se ~:~~~~~ii~c~!~~\:~~~1s~t:~1~;~1~~: .. iro~~~~:x~~~~1~~c~!~~1:~:~ 
general malai::>c usually precede the attack. 'J.1hc power o! motion in the 
lower extremities is rapidly lost, and soon complete paralysis occurs, which 
is urnally both sensory aud motor. Patients will complain o! a sense o! 
numbness in the feet; they cannot feel ihe ground under their feet, and 
they have a sensation as if somell~ing was crawling ornr their legs. Re
tention of urine and fruccs, which marks the onset, gi\'es place to iuconti
neucc, Crom paralysis of the sphincters. 1I.1remulous and spasmodic move
ments often occur in tho limbs that are subsequently paralyzed. _Electro
muscu1ar contractility iS' diminished or lost to tho farndic current, but there 
is the reaction of degeneration to the galvanic. 

The pains in the back are iucreased by pressure, and localized at certain 
vertebrre. Tl.ie application of heat 01· cold over the sc11sitive spot produces 
11ain; aud a warm or cold sponge at the junction of the normal am] antes· 
thetic parts produces a burning sensation, felt in a line around the body . 
When tho para1Jlegiu. is smhlcn and complete, hemonhagc into the softened 
focus may be suspected. The paralysis frequently extends rapidly upwan.1, 
nnd when the cen1ical cord is iuvol\'ed paresis :rncl anmsthesi:i of the arms, 
irregularities of the pupi1s, d.)·spnu'a and dysphagia will bo prcsrnt; the 
p:lin in thC'se cases is located in the neck. The itching, burning, or bor
ing paiu.s ia tin limbs :rnd the seuso of !ormication that precede the parn
plegic syn1ptoms are r:irely iuflueuCl'd either by pressure or motion. The 
reflexes are usually exaggerated nrnl their abolition is nu indication of the 
complete destruction of the cord at the site of the Jcsio~i. 

Trophic or vaso-motor dii;i.turbances appear early, causrng acute bed-sores, 
c.edl'ma of the paralyzed limbs, effusions iuto the joints, and more or less 
muscular a.trophy. The urine becomes alkaline a.n~ often blo~~Y· Rete1~ 
tion is o( frequent occurrnucc and results in cystitis n.nd pyolitis; nrrem1c 
symptoms may appear, and sepsis often occurs fr?m tb.c bed-sores ~nCI 
gan<rrcnous inflammation. Am011g thC' later mamfcstat1ons are da.rtmg 
pnii~::., spasmodic twitchiugs and contractions, .either of. isolat.~d g1:onps or 
of all the muscles in ilie paralyzed part.' 'l'l11s m:trks its pa:-.sagc 111to the 

~ ~:!! \"!~~ ;1!: i:~~; 1:::~Y ~~/~~::~1~:~! ~~~1 \1~1 :1:~~~,c~~~~;~~~;e r:~~~~i::~ ~;1:·:~~-
1

~r8:x~~~~:1~~-! i;encrall r 
following 1ru1111\·cn;c myclili~. 
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chronic stage. In some few cases hcmi-paraplegia is induced by myelitis. 
'l111e cliseasc is always progressive. In some classes the paraplegia mtty bo 
so rapidly developed that in forty-eight hours the patient will be unable to 
lift or moYe his legs. 

Differential Diagnosis.- .1cide myelitis nrn.y be coniounclcd wiLb acute 
spinal mcnin!Jili.~, l1y ... terirnl paraplegict, z;ara1Jlcgia irom tejlc.IJ urinary irri
tation, and multiple neuritis. 

In meningitis there is acute pain on rnotion, with rigidity of the muscles 
of the lmck; in myelitis there is no pain on motion and the muscles are 
flaccid and relaxed. Paralysis in spinal meningitis is incomplete, but par<.L
J>legia or hemi-paraplegia is always present in acute myelitis. Cutaneo~LS 
and muscubr hyperrestbesia, with febrile and cerebral symptorus, exists in 

meningitis, but is absent in myelitis. 
Hysterical paraplegia is diagnost ica.tcd by the attendant hysterical symp

toms, globus hystericns, large llow of limpid urine, jactitation, etc. I t is 
not a true paraplegi~~, and gcncr<111y occurs in yonug women. 

In pan1plegia from reflex irritation, gcnito-urinary troubles will precede 
the paraplegia; in myelitis the urinary symptoms follow the paraplegia. 
Ir:_ reflex: urinary irritation the paraplegia is incomplete and docs not 
cxten<l upwards; in myclitfa it is complete and increasing. There is no 
paralysis of the sphincters in reflex irritation; in myelitis it is au early 
and marketl symptom. There is no g irdle sensation, no formicatiou, or 
sense of swelling and heat in reflex paraplegia; whi le these symptoms are 
always present in myelitis. rl1he urine is acid in reflex, and alkaline in 
myclitic paraplegia. 'rhe muscles are atrophied in myelitis; and nor
mal in reflex paraplegia. Myelitis of the cervical portion of the cord is 
attended by paralysis of all tlie extremities, increase in reflex irritability, 
dysphagia, dyspucea, vomiting and impaired speech. When the whole 
cervica.I region is involved the upper extremities arc first implicated, and 
they lose their reflex irritability. The pharyngeal, thoracic, and ocular 
symptoms are also marked. The pulse is rapid and irregular. 

Prognosis.-In acute myeliLis death may occur in twcJve to thirty hours, 
OT be delayed two or three weeks. When the disease is protracted a mouth 
it becomes chronic. Complete rccornry is rare ; incomplete recovery oc
curs quite often. Cervical myelitis is the most, dorsal the ]cast unfavor
able. Bed-sores, cystitis, nephritis, and pyelitis, or high fever and sud
den and complete paralysis, render the prognosis exceedingly unfavorable. 

Treatment.-The most important thing in the treatment of acute mye
liLis is absolute rest. Ergot and belladonna have been highly recommended, 
but I have never obtained any positive results from their use. Blisters and 
other counter-irritru1ts, electricity and strychnia arc contraindici1Lcd. Spinal 
bags filled with hot water ha,·e seemed to me to give the greatest relief to 
this class of patients. DiurcLics and mild cathartics should be given; and 
cathetcriza.tion practised from the outset. H the myelitis is of syphilitic 
onwn, 1od1de. of. potassium may be of se1·v1ce, but uot otherwise. A sup
vortmg, nonr1shrng plan of treatment is to be adopted from the onset. To 
pr0Jo11g lifo, complicatious must be prcrnnted as far as po::-sible. Bed-sores 
111u.st be prcYCntcd by great clcaulincs.s and the daily use of the galvanic 
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curre.nt; cystitis may u~ arniUell by the frequent use o! the catheter all<l the 
wasl.11ng out of tho Ul..idllcr. 

CIIRON!C MYELITIS. 

Under t~is term ri~·c inclmlcd a nriety of changes in the cord, w!ii('h 
result fr~m rnflam111at10n,, hemorrh~ge, iuj~l~J, pressure :.rnd softening. 

Morbid Anatomy. - \\ !~cu chro!llc myehl1s is the sequela of acute, the 
chan~e to gray degeneratwn malks the entrance into the chronic stage. 
!n this stage the a~Jpea~·auce of the cord is gray aml :shrunken from the 
mcreasc of t"Onnectlve t1:.:suc, which has taken the place of the 11crrn fihres 
and c.clls .. I.u hcmorrha?"c there may be a C)St fonnuJ. After absol'pt ion 
the mcatnx ~s gray, shnvellecl, .aud pigmented. Less common ly, though 
by no means rnfrequently, there IS hyperplasia of the neuroglia, aucl a dc11t11,_•, 
gray, sclerosed focus remains. Large cells with 1111111ero11s processes, callrtl 
l>eiter's cells, are seen in this sclerosecl tissue, aud the ganglion cells are 
found atrophied. r .. arge quantities of corpora am}lacea are formed. 
Lrsually the cord is bard and gray, bnt iu many cases it appears to the 
naked eye perfectly normal, w hilc the microscope reveals chronic myelilii::;. 1 

1t is slightly climinisbea in rnlume, and the atrophy may be uniform, or ir-
regular, and at scattered points. · 

Chronic inflammation of the meninges with progressive atrophy of lho 
roots nnd trunks of the peripheral nerves is met with in chronic myelitis. 
There is increase in thcconnectiYc-tissueof thenctuoglia, anddegencnition 
of the nerve fibres. The ganglion cells are bard and pigmented, and large 
Deitcr's cells arc abundant. The axis c3·linder remains intact for a Ion~ 
time. 1 Fat cells arc everywhere present, and in cases of very long standing 
large excavations in the substance of the cord may occur. 

It is impossible to distinguish interstitial from parenchymatous my
elitis.1 

Etiology.-All the constitutional causes that were enumerated as causes 
of acute may be included under the remote causes of chronic myelitis, and 
of these chronic alcoholism us, scx1lal excesses, and reflex <listurbauccs are 
more liable to result in chronic than acute myelitis. 

Symptoms.-The symptoms of chronic myelitis arc so complex that Char
cot calls it a "polymorphous" disease. It is usually insidious in its onset ; 
nnd in its dornlopment disorders of sensation precede motor disturlJanc.·l's. 
Pains in the limbs simulating rheumatism arc gradually associntccl with 
muscular weakness; and tingling, formication, numbness of the limbi;, wilh 
the gi rdle sensation, arc followed by au unsteady gait. Local anreslbcsia 
alternates with hypcrresthesia. Weakue.::;s of tho bladder am1 constipalion 
arc both the result of muscular wea.kness. 'J'hei-e symptoms are followed 

tSo.calledgrayrfeqmeralion. 
'Ch11rcota11dLeyden. 

nu:\~~::111~~~ t~~cu~~i~~~~~~:~:js~~~ ro~I~~· 1!~~;i1~0~:,~~~ ~~~'.\.r~~~: ~n~~~t ~!~;~~!n~:~· r:~~~ 
or the cord or a mun who had been 11oisoncd in 11 c11i~-·on. lkrcntly "~y~tems" htl\'C been dc!<cribed in 

:11~~ccr~~~ ~ ::-~ ~~~:~t:~'~;.~~~:~t~ i1~::~l'c~~71:~l~! .?~~~1ul:~:c :rh ~L~ icc~~;~e::~1i ! 1:~~ l\:~~~1:1 f~ii~~:. ~~~i. :·t11i!'c~y1;1,', ;' 
~uli,;, and !llrOJ>hy of the motor purl~ of lllc cord. 'Plic!:'e iwo cQrnlJinl'tl give a w11IR.ntlf ~!1<lu1. di11e1ue. ](,. 

i:l.'lu,:ralion or 1 l ('~lrO}"(.:d uerve llbrcS in the cord I~ 1m~-iu~ th<•Ugh \"(;ry r1111i. 
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by paraplegia, muscular atrophy, cystiti s, and chronic bed-sores. SligH 
tremors and twitchings of t he rnm:cles, and exaggeratetl reflexcs, are not u11-

common. Patients with chronic myelitis always complain of cold feet . 
1 

There is usually progressive emaciation and cachcxia. Some cases remain 
stationary for months and even years; but the majority reach a fatal ter
mination through successive exacerbations and remissions. 

Differential Diagnosis.-Chronic myelitis may be coclouudcd with spinal 
apoplexy, spinal meningitis, or locomotor ataxia. 

lt is distingnisbcll from hemorrlwge by the sud.den advent of the hemor
rhage, and from meningitis by the absence of pam. 

In locomotor ataxia the double heel-and-toe tread, the neuralgic pains, 
the presenratiou of motor power, of control of the sp.hincters and sexual 
force, all stand in contrnst to the signs of chronic myelitis. 

Frognosis.-Tbe prognosis in chronic myelitis is always unfavorable. It 
may continue from two to ten years, but in no case can there be complete re
covery. It may remain stationary also ; but the functions arc never restored. 
Deltth results from cy~titis and pyelitis, bed-sores, and other complications. 

Treatment. - Rest is the most important remedial agent. When a. causc
such as lead poisoning, disease of bladder, uterus, etc.----can be reached it 
must be removed. Dry cups daily to the spine a.re usually of service. 
Ergot, belladonna, nit.rate of silver, iodide of potash, arsenic, phosphorus, 
a,nd slrychnia have all been recommended and benefit claimed for them, 
as may be said oi bot or cold baths at natural springs.~ rrhc bladder must 
be emptied twice or three times daily and lhe bowels kept freely open. 
'rhe galvanic current is considered beneficial, or at least harmless. Fric
tion, shampooing, and massage of the paralyzed limbs prevent wasting of 
the muscles. 

NON·INFLillUATORY SOFTENING. 

Our knowledge of this rare condition is vague. Indeed, until recently, 
its existence WM denied. 

Morbid Anatomy.-The sile, extent and 1imitation of non-inflammatory 
softening are the same as in myelitic patches. 1\Iyelinc, broken-down nerve
tubes, large granulation corpuscles, a.re all found in the patch. Radclifie 
describes whi te softening as non-inflammatory and due to an::emia. 

Etiology.-Slowcd blood-current, a tendency of the blood to sponta.ucom 
coagula.tion, and disease of the walls of tho blood-vessels are regarded as 
en.uses of non-inflammatory spinal softening.' It is sometimes met with 
wit~in the month after childbirth, in the late stages of syphilis, after great 
bodily <'Xcrtion, sexual excess, and exposure. 

Symptoms.-rl'hc symptoms of non-in_flammatory softening do not differ 
essenthtlly fro~n those ~f chronic myelitis, spinal hemorrhage, and !3piual 
tumors .. Its mvas.ion is generally gradual, and the comvlcx ity of symp
toms v::u-1es accord11.1g as the foci a.re circumscribed or Uiffusc, central, 1a.t
cra], or completely transverse. If the softening extends completely acroi;s 

::~.rE ;;;;~~:;;;~~:;;;::;~;~,.~;,:;;;·;~~::~;.;;,;:;~;~1~i~?~?~:0~~:~g:::'::: 
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the ro~d, thC'rC is romplNC' paral}sis of the lower C'Xtremitics and of the 
abdo~rnal muscles. 'l'he limbs arc cold to the touch and their tempera 
t~lre_ is sub-normal. The toes arc turned inward, so tha.t as the patient 
lies 111 bed t.hc feet form a cross. 'fhc skin becomes clry and rough, aud 
t?~ muscles arc Oabby altho~1gh not wasted. There is almost complete abo
lition of rcHcx IDO\'CmenL Early in the clisense there is retention of urine 
which is followed by incontinence and partial retention, a.ncl the usuai 
scquclre of cystitis and possibly pyelitis or ammonmmia.; the kiducy may 
become ~tuddcd with minute abscesses. 
~erenti.al Diagnosis.-lts slow onset ancl the previous history enable us 

to~ITcrcn~1ate between non-inflammatory softening and spinal ltemorrltage. 
lt is not difficult to determine the extent of the lesion; but to determ ine 
whcU1er it i:.; central or peripheral, nnterior or posterior, is always difficult 
and often impossible. 

Prognosis.-The prognosis is always unfavorable. 'fhere is great clanger 
of intcrcurrent diseases, especially pneumonia, local or general meningitis, 
and inflammation of the genito-urinary tract, or scpticremia. In rare in
stances the paralysis may gradually di~appear and partial recovery take place. 

Treatment.-No phm of treatment is snccesgful. The bowels and blacl· 
der must ho attended to. and the latter is best washed out with n one-lrnH 
per cent. sol ution of chlorate of potash. The galvanic and Faradic currents 
may bo used. 

ACUTE BULBAR PARALYSIS. 

While acute bulbar paralysis involves a nervous distribution similar to 
that of the chronic form, its morbid anatomy is rnry different. 

Morbid Anatomy.-At the autopsy there will be foci of softening and ex
travasation !rom thrombosis and embolism. Erb states that there is an 
acute hulbar paralysis not clue to these causes, but which is in reality a. 
primary acute myelitis bull.Ji. 

Etiology.-Tb.e etiology of acute hulbar myelitis is unknown, aside from 
the causes of apoplexy, embolism, and thrombosis elsewhere in the cerebro
spinal eystcm. 

Symptoms.-Its onset is very swl<len; the prominent symptoms arc head
ache, dizziness, and sometimes loss of conscionsncss (a.poplcctiform variety). 
Cough, clyspn(['a, and hiccough arc often present, ancl sometimes there a.re 
convulsions ancl weakness in the limbs acoompaniccl by tingling sensations. 
ln other cases coma. and asphyxia precede the rapidly fatal iRsne. Panliy
sis i:i often best marked in the distributions of the bulbar nerves. 'fhis 
m3.y affect. the facial, trigcminus, accessorins, or gloi-;sopharyngeal. In 
many ca~cs the paralysis is H crossed," the hemiplegia. being on the oppo
site side from the paralysis of the bnlbar nerves. Yery rarely the hemi
plegia. is crossed. the arm of one side and the l<'g of the other suffering. 
In occlnsion of the basilar artery the carotid pulse is unusually full. 'fhc 
paralysis is usnally paraplegic, but may be bemiplegic. Occasionally it 
will begin severely on one side, and after :t few days pass to the other one 
as the primary paralysis improves. . 

Paralyses of the muscles o! tho pha1·ynx and fnuces are common 1u 
66 
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all Corms o! bnlbat• disease. Rosenthal states that, in addition to dyspncea, 
Cheyne-Stokes rcspira.tion often Hppcrll's as n. chamctcn stic symptom o[ 

mcdullary hcmonbagc. 1 Wbcn t.hc cxtra.vasalions cxtcn<l mto t.hc fourlh 
ventricle, polyu ri a. nnd albuminuria arc observed.~ In embolism, iwprovc
mcnt. is common, bnt. in hemorrhage it is ram; thrombosis of tho vertebral 
arteries pursues a. more chronic course, but with similar results. 

Prognosis.-li t.he patient recovers from the primary effects of the lesion, 
t.bc prognosis of the paralys is is better than in the chron ic form . 'rhe 
prognosis is better when the disense is associated with or due to syphi litic 
infection. In a few acute cases t.he par;ilysis is permanent, although it. has 
no tendency to increase. In sudden and complete obstruction of the basilar 
or both vertebrals tho prognosis is exceedingly bad. Limited or capiJ!ary 
hemorrhages render the prognosis m1fn.vora.ble. 

Treatment.-'l'his does uot differ from the treatment of similar conditions 
elsewl1ere in the bra.in, which has been considered nnclor apoplexy and cere
bral so!teniug. 

CJJHONIC BULBAR PARALYSIS. 

( Glosso-tabio-kiryngeal P aralysis.) 

This is a progressive, symmetrical paralysis of the lips, adjacent facial 
A muscles, tongue, pharynx, 

aucl sometimes of the 
larynx. 

Morbid Anatomy.-Tbe 
medulla may be alropl1ied 
and show spots of gray 
discolora.tion which have a 
scl<>rotic feel. 'l'herc is 
atropl1y of tbe uuclci in 
the floor of the foul'th 
ventricle; with atrophy 
oI the nerve roots, espe
cially of the hypoglossal, 
glosso-pliaryngeal, lower 
facial nu cleus-the pneu
mogast ric and spinal ilC

cessory 11ervcs. 3 'l'bc gan-
glion cells and the nuclei 

Chronic Bu!l)ar Parnlys.ls. }QSO their Ste]Jate fol' JU aHJ 

become sh rnukeu, smaller, 
.llorl>i<tcondili.Mon lli.e an cl of a dull ocl1 re color. 

The prolongations and 
nu clei are rudimentary or 

~r:r/::it~~·~d.11enck~,;:rrau~ :~~~a. c~~~1::~~are ~;;;a 
: ~J:~1

1:o(~:c;;~~1~a%~;~~e in the Berlin. Klin. J10Cl1Ni., 186!1to1874. 

a~~:~;~ ~':;;;~~~~Clll invcsliga.lions ~how Lbat the lower facia..I nucleus and the liypoglo!sal nucleus 
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with pigment aud gr::mu1ar maLtcr, the uul'lc11s nnd nncleolus present a 
vitreous, shiuiug appcaraucu, 1 and are separnlml from each other by large 
spaces. Atrophy aml disappearance of the motor gangliou cells is always 
to be notcJ. It may be tho solu lesion or be accompanied by iucre::1se iu 
the ncnroglia, when fat and grnnular corpuscles, uumerous corporn am)'
lacea, Gluge's corpuscles, au<l spider-cells will bo found in tho newly
dcn·c lopcll tissue. 'J 1hc walls of tho vessels arn thick, and sl10w more or 
less fatty change. 'L'ho dccrea.~c in size of tho gray nuclei i1:1 a measure 
of the intensity of the symptoms lhat existed dming life. 

Similar bilateral lesions may be found in the nuclei of the pneun10gas
tl'ic, spinal accest:ory, glosso-pharyngeal, facial, motor oculi, <lll<l very rarely, 
of the trigemiuus,1 au<l involve the spinal cord. 

The muscles arc pale an<l the fibres frequently show granuhtr degcnern
tion; but somelimcs fatty lissuc is in excess. 'l1he fibres may be thin, and 
the tissue between th('m co11tai11 the pigment products of degeneration, so 
that the muscles, though <lcgeueralc<l, will preserve their uormal bulk 

The muscular fibres show iDcrcnsc in their nuclei and changes precisely 
similar to those in progressive muscular atroph.v. . 

'!' he nerves going to the muscles exbibi~ ~cl erosis o! tlie neu r1le~m~1a, 
alight traces onlv of the axi!:i-cylindcrs remammg. The same clcg~ne1.abve 
nt;ophy is fonncl in tllC nerve roo~s co~i~g fro~ the bu~b. Tl11s d1senso 
is rare before the fortieth year of Mc; 1t is essentially a disease of old age. 
Males are more subject to it than females. 

1yellowdegeueralloootCharcot. 



lO·U DISEASES OF TTfE NERVOUS SYSTEM. 

Etiology.-Us etiology is always obscmc. The ncnropnthic tendency 
15eems' to exorcise some innueuce in certai n cnses. His sai tl lo occur with 
syphilis and rheum:iti~m. Bacl hygiene, exposure. to cold, ?xce~sive anxi
ety, close mental application, and prolonged physical exertion arc all ad-

duced as causes. 
Symptoms.-'rhe earliest symvtoms of bulbar paralysis arc imperfect move

ments of the tongue; the speech is indistinct, and enunciation of the pal· 
atal and dental sounds is imperfocl. Orton the tongue cannot be protruded 
as far as normal, nor tbc lips brought together as periectly or separated as 
promptly as in hettlth. Wbistliug and whispering arc impossible. 'l'ho 
lower pa.rt of the face becomes expressionless. 'rhe lips remain separated 
and tho saliva is either tenacious or dribbles from th e mouth, which is so 
drawn as to give the face a woe-begone expression. Speech may be entirely 

lost. 
When the p:tlatc muscles arc involved, deglutition becomes difficult, 

and as the soft val ate hangs moLionless, not closing th e posterior nares, the 
food regnrgilates through tbc nose, or lodges in th e upper part of the phar
ynx and collects between the cheeks and the alveolar arches; portions are 
also apt lo fnlt into the larynx. Another effect of palatal paresis is to give 
a nasal twang to the voice. • 

If the ln.ryngcal muscles become weakened and closure of the glottis im
perfect, coughi ng becomes ineffective and phonation is interfered with. 'fho 
muscles of mastication nre rarely involYed until late in the disease, but ex
bausLion and emaci<ttion from insufficient food are developed car]y. Tho 
muscles atrophy, and tremblings and fibrillar twitchings occu r. When the 
respimtory centres are involved there is a sense of fulncss and constriction 
in the chest accompanied by attacks of dyspnooa. 

Lesions in the ·cardio-inhibilory centres arc followed by attacks of syn
cope and a ]misc of 140 or 160 per minute. 'l1 hcrc is an abnormal amount 
or s:tlirn secreted, either as pamlytic sa.liva1 or from irritation in the me
dulla. i The laryngoscope rm"cals p<1mlysis of the voc:11 cords. Should 
bronchitis occur expectoration is difficult, and if pneumonia or any other 
severe pulmona1·y aITcction dc,·clops it almost always terminates fatally. 
Tho muscles s~1ow the reaction o! ~e?ener:ition; scn.sibility is unchanged, 
bu t reflex actions are greatly dmrnushed or destroyed Atrophy of the 
1~rnscl cs at the back of the ne~k-the trapczii especially-is not infrequent. 
~n some few cases tl1c pan1lyt1C sym ptoms may be prcceclccl by dull pains 
m tlic back of the. b~ad ~~cl 1.1eck, gidd iness, queer sensations in speaking, 
and 1oss of reflex irntab1l1ty m the pharynx :tnd Jarynx.l 
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Differential Diagnosis.-Progrcssivo bulbar 1iaralysis may be mistaken for 
fu,m.ors in tlie tncdulla, double facial palsy, embolism and thrombosis of t!tc 
medulla, medullary apoplexy, embolism, of one of the i•erlebral ttrtertes, 
pro!J_ressive muscular atrop!ty attacking the face, and general paralysis of 
the insane. 

In tumors of tlie medulla, we find neuralgia, clonie convulsions of the 
muscles of the face and tongue, disturbances of the smell and hearing, 
headache, vomiting, dizziness, and opileptiform attacks, the disease being 
either 'lt.nila,teral or decidedly marked only on one side. 

In double facial palsy, all the branches of the facial nerve are inTOlved ; 
mon~ment.s of the tongue and deglutition are normal. 

In embolism. or thrombosis of the medulla, the sudden onset of the symp
toms with either hemiplegia or paraplegia, taken in connection with the 
age of the patient and the condition oI the arteries, will be the chief points 
of diagnosis. In embolism improvement is possible. 

In bulbar llemorrltage, loss of consciousness, epilepliCorm convulsions, 
Tomitiug, prominence of unilateral symptoms are combined with lm1bar 
paralysis of sudden advcut. Tho prm·ions history wiJl aid in the di:tgnosis. 

Embolism of the 1:er/P.l1ral arteries is accompanied by sudden (a1)oplec
tiform) onset of tb(1 .i;,vmptoms of bulbar paralysis, hemiplcgia, an::esthesia, 
variations in tbe pua.lyses, and co-existing disorders of sight ancl hearing. 

I n progre.~sii•e muscular atrophy, paralssis accompanies tho at1·ophy; in 
bulbar pnralj·sis H is the same. )loreover, the theunr and hypotheuar 
eminences are inrohed early, evcu should muscular atrophy first attack the 
tongne, lips and palate. 1 

In general paralysis of the insane, the cerebral dislurbances ancl Urn fact 
that other muscles arc involved besides those in the region of the mouth 
and palate, will establish the diagnosis. 

:Prognosis. - The prognosis is grave; although a temporary arrest may 
occur, genuine bulbar paralysis inrnriably terminates in death. The 
amount of dysphngia. ancl dyspmca ancl tho rapidity of dcvelopmeut will 
determine the relatirn gravity of lhc case. Its average clura.lion is abonL 
two )'Cars. Bnlbar paralysis may be complicated by progressive muscular 
atrophy, amyotrophic lnteral sclerosis and disscmin;ttc<l sclerosi~. Dea.Lb 
occurs from starvation, paralysis of the heart or respiratory organs, or intcr
current pulmonary diseases. Sometimes coma ends the scene, and there 
is a slight rise of temperature. 

Treatment.-A nutritious diet and the best hygienic snrrounclings, with 
quinine, arsen ic and nitrate of silver arc tho means which have Uccn most 
extensively employed. The German physicians condemn, and the English 
achocatc, the use of strychnine and phosphorus. Ergot, belladonna, and 
iodide of potash may he gi>en. Direct galvanic or Faradic currents ap
plied to the paralyzed 1mrts have been recommended. In some cases a 
stomach tube may be used to })rolong life, and perhaps gastrostomy may 
be demanded. 
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INFANTILE SPIN.AI~ PARAT,YSIR. 

Infantile spinal paralysis or acute anlerfo1· polio-myelitis is an i nfla~ 
mation of the anterior cornua of gray matter o( the co~·d. Jt

1 
may occur m 

adults, but is almost always exclusively confined to ch.Ildrcn. 
Morbid Anatomy.-Tbe early changes are those of rnflammatory soften-

ing; mcdullary hyperremia and vascular exudations are the incidental 
occurrences.~ Extensive changes may exist, and yet the gross appearance 
of the cord be unchanged. 

AHcroscopfca.llythercwill be seen, in itscarlysta.ge, all theelrnngrsoracnte 
interstitial inUammation, n,nd the neuroglia nuclei arc in active prol ifera
tion. Later a sclerotic process is established, and new connecfrrn-tissue 
developed, in which are multitudes of nuclei and coq>ora amylncca. Pig
mentation is more or less marked, and the ganglion cells, that liave lost 
their processes, may remain only as irregular spherical masses of pigment. 
'rhickening aml increase of nenrogl ia in the anterior columns resnlt in 
more or less atrophy of the nerve fibres. The antcro-latcral columns of the 
cord may be invaded, bnt the posterior usually escape.' The anterior roots 
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of the spinnl nerve arc i::;hrnnkcn, alrophicd, a.nd degenl\'S\tcd. They aro 
gm.?' and trnnslnc.cnt. 'Pho "\'"CSsels undergo considerable enln.rgement, and 
thmr walls nre thickened. The motor nerves are irn·olved secondarily to 
the cord at a.n advanced period of the <lisease. 1'he muscles which are im
p licated rapidly undergo fibro id chn.nges and atrophy. Their tra.nsvcrse 
strim are indistinct, and the nuclei become abundant; the muscular fibres 
may wholly disappear. 1 The muscular fibres do not always suffer this 
degeneration, but sometimes they undergo !a.tty degeneration, or the mus
cles are so inflltrated with oil globu les that they retain their normal size, 
and may even exceed it.; this is a pseudo-hypertrophy . ~ The bone.~ are 
retarded in deYclopmcnt, somewhat flexible, and contain more !at than 
usual. The tendons becbme atrophied, and the joints lose their com
pactness. 

Etiology.-'l'his is C'Sscntially a disease of the first thrre yea.rs or life, the 
usual time of occurrence being between the sixth and fourteenth months. 
It attacks eq1rnlly children of both i::exes, the robni::;t as well as those of 
feeble and cachectic constitutions. Cold, dcnt.ition, and tr:wmatism are 
among its doubtful ca.usc:'s. It has occurred in two or more offspring of the 
same parents, and 011ce in twiru i after an attnck of measles. Many regard 
acute febrile diseases as an important factor in its causation. It is clcrnl
oped, if at all, during convalescence [rom such fevers. 

Symptoms.-The onset of infa ntile spinal paralysis is sudden. A. ch ild 
has well-mrirked febrile movement attended byclizzincs~, hc:iclachc, restless
ness, nausea, vomiting, ancl sometimes delirium, convulsions and coma. 
Accompanying these symptoms there is more or less pain in the back. In 
many cases the febrile symptoms only last a few hours. Following a con
vulsion or attack of unconsciousness the child becomrs paral,11zed, or in 
Eome cases pnralysis may come on suddenly without a single premonito1·y 
.~ympt01n ,; the child goes to bed perfectly well :rnd wakes with p<tra.plrgia. 
Jr only one lower limh is inrnlved at first, thr other soon hc:'comes so; and 
it is not unns1ml for all.four rxtremities lo hr affected simultaneously. 'Phe 
arms :tlone arc rarelv invoh·ccl 'The paraly~is is not accompanied by loss 
or sensibility. l t i:caches its mnximnm in from ten hours to six or gpvcn 
days, an<l heg'ins to climini~h in nhont two wr!'ks nfter its commencc1.nent. 
'l'hc para.lyzccl muscles become flaccid, rcJaxcd, and at.lcnna.Lecl, and 1f Lhe 
paralysis is pcr::.istcnt they atrophy aml und<'rgo degen~ration. 'l'he 
surface of the body is cold and or a purplish color. 'l'hc limbs m:t.Y pre
serve their normal contour; hnt they are so[I; and often lender to pressure. 
The tendon-reflexes of the para lyzed part a1·0 entirely Jost, tho muscles Cai l 
to respond to theFaradiccurrent, and there is the reaction of degcnorntion 
to galvanism, i.r. , increased response to tho a.no.dal pol~. . 

Paralysis at the onset is general, hut later 1t is localized 111 one group or 
in single mui::;cles. The muscles on the hack or Lhe Iorcu.rm and front. of the 
leg, in the foot, and lhc extensors of the leg, are more a.pt to he affected, 

mo~<!~~h~;': ,;:;;:d;~·;::;~~;~::;.;'~;~'~;;,~~;~lh~:~:'.:,:'~!:::,'" Jhl' '""""'• by r.t, •• thot tho 
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but the paralysis may involve only the deltoid, tibialis anticu~, sterno-clei 
do-mastoid, or the extensor longus digitornm. The joints are loosene~, and 
the bones, especially the long ones, nre smaller and slwrte1_- than th~~e m. th,o 
unaffected limb. Tho temperature of tho paralyzed parts 1s often 5 or 8 l•. 
lower than normal. The deformities and unnatural attitudes that result 
may simulate taJ ipes ; and all varieties of contractr~re occur ~,g late man
ifestations. 'rhe epiphyses atrophy and subluxat1ons sometimes occur. 
Tho general health of the patient is usually good, and there i.s nothing that 
interferes with long 1ile, except the paralysis and deformity. In severe 
cases there is at the onset loss of control of bladder and rectum. In such 
ca es slight vesical weakness usually continues during life. 'l1he normal 
sensibility of the skin is preserved throughout: 

Differential Diagnosis.-InCantile spinal paralysis may be mistaken for 
progressive m.usculm· atropliy,pseudo-niuscular hypertroplty, mcliitis, tem. 
porary infantile paraly.r.:is, myelitis, and hem,iplegia. 

Progressive muscular atropliy begins insidiously a.nd is slowly progres
sive; spinal infantile paralysis begins suddenly, and after a time a. certain 
amount of improvement occurs. Progressive muscular atrophy is rare in 
children before tbc firth or seveuth year of age. It commences by palsy 
about the lips and mouth, and the elcctro-contractility of tbc affected 
muscles is lost only in proportion to their atrophy and degeneration, the 
?.min.valved fibres responding to the cu,rrent. 'rhis fact taken in conncc
!i~~8~ith the age of the patient will usuaily enable one to make a cliag· 

Psellllo-muscu,lar liypertrophy begins ?.oillwut fever; tho motor power nt 
fir.st is only weakened, and the trunk and extnmities arc involved late 
in the disease. 'rhe electro-muscular contractility is preserved, and there 
is always increase in the volume of the muscles. In walking the patient 
spreads the feet far apart, and there is a peculiar incurvatiou of the vt!rtc· 
bra.l column not seen in infantile spinal paralysis. 

Rfolcets is attended by no change in electro-muscular contractility, is 
preceded by no cerebral or pyretic phenomena, and there coexist devclop
mentn.1 and other changes ilrnt cannot fail to determine the character of the deformity. 

In temporar!! paralysis tl~ere are no signs of softening or atrophy o! 
muse.le~, there is no cha~ge m electro-muscular contrnctilily, and the µa.. 
r-a1.ys1s 1s recovered from m twenty to thirty clays. 

1~1 .myelitis,. ti:oph~c d_isturbances and genito-urinary complications are 
suflicic~t to.d1stiugmsh 1t from inf:mtile spinal par:i.lysis . 
. H_emLP_legw Irom acute ccre~1·al n.fiections in childhood can generally be 

?1sti~gu1shed from acute ~nter10r polio-myelitis by loss of inte11igence and 
impaired speech, paralysis of half the !ace, spasmodic contraction and 
e~aggerat:d reflexe~ of .the parnlyzell side without atrnphy of the musclci'. 
~i~:~t~!,:c!~11~~~~;;e~~~,I~~ a1 :1'~:1~~t~~~~~te1<!~s.excc1Jt that there may be a quan-

~r?~nosi~. -'J'here is little or nn 1langcr to life in arute anterior polio
llljClit1s, c'eu when the :itt:i('k <'tJllllllCnecs with very aC"Live symptoms. A 
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mild, or even a bevere, onset may be followed by complete restoration of the 
function and power of Lhe paralyzed muscles :-so-called temporary spinal 
palsy. Usually the improvement is such that the function of the few mus
cles that remain permanently paralyzed and atrophied is performed by the 
muscles not involved. All the paralyzed muscles in which Faradic irrita
bility is uot completely lost are restored.' 

Treatment.-ln the acute stage rest in the recumbent posture is the most 
important element of treatment. Beyond this the treatment is the same 
as for acute myelitis. After the febrile symptoms have subsided-usually 
by the fourth week-measures must be adopted to restore the function of 
the pal':llyzed muscles. The early nnd persistent use of the gah,anic current 
hastens the recovery in those muscles whose electric coutractility is but 
slightly diminished, and will often arrest the wasting and restore them to 
a. normal condition. When electric contractility is entirely lost liLtle bene
fit can be expected. The longer the use of electricity is delayed the Jess 
the chances of recovery. Even if it fails to cure it has a tendency to pre
vent deformity. Saline and thermal baths and Lhe water treatment oI 
variom; kinds are recommended. Massage, friction, shampooing, inunc
lions, etc., are to be combined with the electric and hydropathic plans of 
treatment. The diet must be such as to bring nutrition to its highest 
point. Uinute quantities of slrychnia injected hypotlermically have been 
found beneficial. Iron, arsenic, quinine and phosphorus are indicated
aa tonics-in nearly every case. 

ACUTE SPINAL PARALYSIS OF ADULTS. 

Duc11enne and Moritz Meyer first observed lhat this disease not infre
quently occurred during adult life, with pathological changes identical 
with those of the disease in infancy. 

'fhe etiology is obscure; cold, wet, and the del>ihty Iound in connt
t.escence from foyers, pneumonia, malarial poisoning, etc., have been sug
gested as causes. 

'fhe symptoms at the onset are modified hy Lhe greater st.nbility of the 
adult nervous system, and thC'rc is less restlessness, delirium, fever, etc. 
The cerebral symptoms may be very slight, transient, and easily overlooked 
ancl followed by paralyses, which go on to pnrtial recovery as m the infantile 
form. 'fherc are no bone deformilics or arrested developments; and the 
joints do not become lax. Tingling, numbness, and formicution occur in 
adults at the onset, and gastric symptoms are more ircque~t. . 

Differential Diagnosis. -Absencc of spasms and of trophic disturbances, 
diminution of reflexes, normal scnsihility, non-interference with the sphinc
ters, the sudden onset ancl the subsequent improvements suffice to distin-
guish this disease Crom :111 other affections of th~ cord . . . 

<Jlironic atropliic spinal pa1'al.1Jsis resembles it, but the abrupt mrns1on 

~c<•litrmilllcr r('{'ordM lll'O cMc~ where JH'<'l!r•'~~l\'t' muecular atro11hy occurred late la life lo those wh• 
!nlDtn11cye11trercdfromacuteanteriorpollouiyt•li1;s, 
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of anterior polio-myc1ilis is absent in the formC'r mala~y. H thls point ia 
the history be wanting a. differential diagnosis n~ay h~ 1mpo~iblc. 

The p1·ogno.<;[.~ and treatment arc the same as m cluldrcn. 

OIIl?ONIC ANTERIOR POLIO·]!YEI,ITIS. 

Ducbenne was the first to describe (1853) this disease under the nbo'e 
nnmC'. It has i;incc been called subacnte and chronic inflammation of tho 
gray anterior horns, chronic atrophic spinal paralysis, and subacnte spinal 

paralysis. 
Morbid Anatomy.-The morbid anatomy of this cljscase iR still obscure, 

So far its can be stated from the few recordccl autopsies it is simply a 
chronic myelitis of t.110 anterior eoruua; the ncnroglia is increa~ed; Lhe 
blood-vessels arc thickened, the anterior ncn·e-roots arc atropl11cd, and 
there is an abund:inco of granular and fat cells in the cliscased district. 
Rercntly vn.cnolcs ha\'C been found in the ganglion cel ls of the anterior 
horns. Ahnost entire disappearance of these cells was the chief Jcsion in 

one casc. 1 

Etiology.-It is a disease of adult life from thirty to fifty, and excesses of 
any kind, exposure lo cold and wet, syphilis and alcohol arc said to exert 
an infiuonco on its development similar to that in other spinal aflcctions.

2 

Symptoms.-In some subucute cases slight fever and shooting pains in 
the back accompany the clcrnlopmeut of paralysis or the lower limbs. In 
others the patient first notices weakness and heaviness in his legs, followed 
by paralysis either of groups o[ muscles or of the whole limb. 'rhe mus
cles become flaLby and progressi,·ely waste away. 'rhcy arc sensitirn to tho 
galvanic current, but rcspon<l little, if at all, to the Fara.die. 'rhe irreg· 
ular distribution of the paralysis is characteristic. As the mu f:.cles aro 
undergoing nirophy, fibri\lary twitehings al'C often not.iced. rrcnclon
l'C'ilcxcs aml skin-reflexes are both abolished; but sensibi1ity is nnaffecled. 
'J11 icrc is vnso-motoritLI clisiurbanco, indicated by colrl and blnc extremities. 
'L'hc_tcmpcmh1rc of the atr~clc~ limbs is lowered. I.Jaicr, the upper 1imhs 
arc mvoh'cd. 'l1hc pt~ralys1s hrst attacks the Ucxors or C'xtensors on the 
forC'nrm, ancl gradually inrnh·cs isola.tcd groups of muscles or the whole 
limb. '£he lingers and hand, however, suffer most. When lhc disease has 
reached this stage the wasted muscles will no longer respond to the galvanic 
current. The rectum, bladder, and sexual power arc nnclisturbecl. When 
the 11rocc>ss ext~nds to the cervical region dyspncea is present, and if the me
dulla. be_con:cs. mvolved deglut~tion and articulation arr affected, n.nd g-rcat 
exh.am:t1on is mduccd, ai::.phyxm closing the scene>. The gencrnl hC'alth re· 
mams good, and the mental faculties are unimpaired. 

Differential Diagnosis. -Chronic atrophic Rpinnl paralpis mav he mis· 
taken f~r progres.~fre muscular atrophy, amyotropllic lateral sclerOsis, acute 
ascen<lrng par~lysis, and tho acute spinal paralysis of ndults. 
~rogres.~nHJ muscular atrophy paralysis follows the wn.sting; tbe re· 

1 1rrll.1fl' f'liylrinloyfr,lA7G 

nct:o~r:111~:~c~~:~~~~1 !~~11~h~l:n~::;~~~~:~~e wilh chronic lend poi~onlng le lhc rc~nlt of nn 1nn11mmatol'J 
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vene is the case in polio-myelitis. Portions or the muscles only ue in
rolvcd in progressive muscular atrophy, and it begins in the muscles of tho 
thumb. Reflex action is retained, ancl the progress is much slower than h1 
chronic polio-myelitis. Moreover, the susceptibility to the clectricn.l cur
rents is never wholly lost in progressive muscular atrophy. 

In mnyolropMc lateral sclerosis, though the upper extremities ma.y be 
wasted, there is a characteristic combination of paralysis with, wasting, an<l 
with more or \e~s rigidity in the lower extremities. 'l1hc reaction o[ lle· 
generation is far m.:rc marked in chronic zntcrior polio-111yelitis. Ankle 
clonus and exaggerated tcrnlon-reflexes arc absent iu chronic polio-myelitis, 
auJ present in amyotrophic lateral sclerosis. 

In acute ascending }Jaralysis Lhc atrophy is not marked; electrical re
actions of nerves and muscles arc normal, reflex action is presened for a 
Jong t ime, and bulba.r symptoms wilh vesical disturbances arc not uncom
mon. Acute a~cending paralysis is of short duration compared with chronic 
anterior polio-myelitis. 

Iu arute spinal paralysis of adults the paralysis, which is sudden in its 
ons<'t, is more extensive, and after a short time there is improvement in 
motor power; while in chronic atrophic spina.l paralj•sis there is a dis
tinctly progressive uuremitting spread of tho disease from pa.rt to part. 

Prognosis.- In rapidly progressive cases the prognosis is baJ, hut in those 
tha.t are slowly developed and partial the prognosis is better, and sometimes 
complete recovery may take place, or certain muscles or groups remain 
pamlyzed and atrophied while others improve. After a long time the dis
ease may be spontaneously arrested and the patient remain paralyzed the 
remainder of life. The most unfavorable cases arc those in which the 
cervical region and the medulla. become involved, death occurring with 
symptoms of bulbar paralysis. The usual duration is from a. few monL11s 
to three or fonr years. 

Treatment.-Electricily and a nourishing diet, with rest. give the best re· 
sults. Dr. Bastian suggests that connter-irritalion mny do good in the 
early stages. Sulphur, mineral, ancl brine baths and lhe cold water treat
ment arc ndrncated. It is n question whether either iodide of pola~::.ium 
or ergot is beneficial. :Modern litC'rature, though extremely rich in theories, 
is devoid of facts which can aid in the treatment.. 

SY RINGO-MY ELIA. 

~yringo-myelia is a disease of the spin_al cord, duo to a glioi:nato_ns 
growth within its substance an<l character1zeU by atrophy anU special dis
turbances of sensation. 

It is a disease of earh' life and little is k11own o[ its causntion. 
Morbid Anatomy.-it is situated in the subsl:mco of the cord, com

mencing usunlly in tl1e posterior horns, and thus lirst causing loss or s~n
sation; later ii nrny invohe the wholl' area of the co1·d. It 11s11a1ly hC'g1ns 
in tho ccnical region aud may cxtt•nd downwards the whole leugth of the 
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cor<.l, or upw:ird~ into the medulla, involving the crau~al nerves. The new 
growth is essentially a glioma starting in the ncurogha U~suc, and is due 
Lo congeuital <lefect. It rarely allccts the ceutral canal, but lies poste
rior to and outside oI it, although at times we find the central canal di· 
lated and smrounded by gliomatous tiosue. IIemorrhages aro frequent 
within its substance, leading to tho formation of cavities in the substance o! 
the cord. 

Symptoms.-It usually manifests itself by Uistmbance of sensation and 
later by atrophy of the hands. lt is as a rule symmetrical, aUl1ough it 
may first in volve one side. 

~rho sensory anresthesia is peculiar, in that there is Joss of the pain and 
tempornture sense but not that of touch. 'l'bis can almost be called path
ognornouic of thecli!:easc. rrhe atrophy and paralysis resemble that obsencd 
in progressb'e muscular atrophy, and, as in that disease, we ham partial re
action of degenerat ion . 'rhe lower extremities become involved later, and 
there is 11snnlly scoliosis of the spine. Ulcerations of the fingers and felons 
arc not uncommon, and there is usually consid erable swelling and conges
tion of the hands. 

'rhe disease is often very slow in its onset, the first symptom noticed by 
tbe patient being thnt he has burned or cnt his hand without having felt 
it. 

'rhis was the case with a cook under my care, who had observed that lie 
had severely bnrned his band, but had experienced no pniu at the time. 
If tbe gliorna extends into the medulla symptoms of bulb:u disease mani
fest themselves. 

There is a form of the disease possibly due ton. neuritis, which bas been 
called :Morvan's disease, in which ulceration of the fingers is a specially 
marked symptom. 

Diagnosis.-The peculiar sensory disturbance, atrophy, and scoliosis, 
differentiate it sharply from an otber disease oI the spinal cord associated 
with atrophy. 

Prognosis.-Tt is essentially unfavorable, though the progress of the dis
ease may be very slow . 

Treatment.-Little can be done except to try to stay its progress by 
tonic treatment and electricity. 

PROGRESSIVE MUSCULAR ATROPIIY, 

As the name rndicates, this disease is a progressive and chronic wasting 
and atrophy of the mllScles, and results from trophic clianges due to a cen
tral nerve-lesion. 

Morbid Anatomy.-The morbid anatomy of this affection differs little 
from. that in spinal paralysis of children. Its essential lesion is atrophy of 
c~rtam groups of nerve-cells in the anterior cornua of tlie cord. Some
times atrophy of the anterior horns is associated with a sclerotic condition 
of the lateral columns. The general changes are the same as in the late 
stage of anterior polio-myelitis. Th e central canal of the cord is some· 
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times. dilated and fille<l with fluid. On microscopic examination the 
ganglion cells show pigmentation Lo a. marked dc1rrcc wiib more or less 
atrophy. They are surrounded Ly induratetl tis:uc.' The blood-vessels 

arc oitcn dilated, and sur
rounding them is a zone 
of granular disintegrated 
or difllneni maLcrial, i hc 
so-called mixed exuda,
tion. All these changes 
may be iouncl in both 
grny and white matter. 
'l'hc anter ior roots of iho 
spinal nones arc atro
phied, and show more or 
lc:ss gmy degeneration. 
Sometimes all except the 
ncuri1emma has disap-
11cared. The muscles over 
the body arc not equally 
involved i indeed, Lundles 
of fibrillre in the same 
muscle arc affected in dif-

Fm. ~.!. fcrent degrees. This un-
reascd Fibres from the Abductor Pollicis ln a case of Progreeelve even charactor of the atro
.d. Jr1brafromanonnalMl;~i;:;;~arAtrophy. phy is veculfar [O this 
B. ~':;7,/:J:~,~/;,ar:;j;~l"! ~ning A, atrophied a1ut s11<>wl11g d_isease. The muscles 

s11nply waste, and become 
pale or of a faintly yellow hue. They are harder and firmer than normal. 
The strim disappear only after grcal reduction in size. The interst itial 
structure is increased and filled with numerous lymphoid cells. Fa.tty and 
granular degeneration may occu r laler, with fatty infiltration, and if the 
fat-globules are present in large c1uantity the musc1c may not be reduced 
in size. Granular disintegration is soon followed by transformat ion of the 
muscular tissue into fine fat-granules. 

In some cases progressive muscular atrophy lias occurred without ap
preciable changes in the cord, and given rise to tho belief that such changes 
were secondary to the muscular atrophy. It is very generally accepted, 
however, that the central lesion is the primary uncl characteristic change. 1 

Etiology.-Progrci::sive muscular atrophy is chiefly met with in adult 
males in middle life. Ilereclity is an element in the clystrophies of child
hood. 2 Excessirn physical labor, exposu re, syphilis, alcohol, and lead, at"C 
eaicl to ex<"ite it. Those who habitually nse one set of muscles nre 11erbaps 
predisposed to the disease. Injury lo the S})ine is au important causatirn 
factor. 

1 Vlrchowc11llB fat In the f\brca partncf1ymaf()l1R,nnd tnt In the lnlf'rfibrillnrytl~IZue thf' interstUlal 

:YE'~·~fi::~~~:~:=~~~a~~~~~~~~h=~sa~~ :1111::::.ei:a~,~~~::~~ t~~~;,~' ~~e 1~~~~~\~ir!;.'~~ ~ e~::~I~ 
~eou•lyatrccted. 
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Symptoms.-Thc irnasion o( progr~ssi.vL'. muHcnlar .atropn~· is .irrcgu1.:.ir 
un<l ''aria.blc. H usually come::; on 111::;1dwu::;ly, lhe hn:it 1mlicat1on of tl:-i 
presence being a wasting. :11~d lo:s:s of power o~ svmc .mul::iclcs or group of 
muscles. When rcgul:ll' 10 its course the wastrng begrns Ill the muscles of 

the band; first tho ball of U10 thumb of 
tho right band, then the hypothcnar 
cu1inencc au(l the interossei arc at
tacked, in tho order rnuncd. .Mal'kccl 
atrophy of the interosriei ca.uses the hancl 
to ham the characteristic bird-claw look. 
'l'he Jeft hand is soon involved, and the 
wasting then slowly ascends, attuckiug tho 
muscles of fol'earms, anns, shoulders, the 
pectorals, and lati:ssirnus dorsi, with sym
ml'trical alternation. The arms may be 
reduced to skeletons of limbs, and tho 
wing-shoulder iis not uncommonly seen. 

When the muscles of the trnnk ;ue in· 
rnlvc<l, those of respiration ancl deglu
lition arc very likely to become implica
ted early. Sometimes the starting-point 
is in lhe thoracic muscles. Although the 
legs become cxicusivcly inYolrnd later, Fm. oos. 

t~~::l:~~~tii~L~~~~m n~~~i::c tl~~~~ 8;~~,~;~ Sketch of a ft~~~h~:-lci~fr:::.ive lluscuJar 

arnl the patient will remember lhat ho had fol' weeks or months a fooling of 
slight numbness or formicalion, and that his fingers have seemed clumsy. 
'They also muy complain-just before atrophy begins-of a seusntion of 
cohl air being blown on them ; the hand and arm are very easily fatigued, 
and wandering pains not infrequently precede the wasting ol lhe muscles. 
The parts to be attacked or those just involved arc colder than normal. A 
J'eculiar fibril1ary tremor-transient oscillatory movements in the fibres 
o! the affected muscles-is present early. It occurs unknown to the 
patient, and may be excited by gently blowing or tapping on tho skin. 
When the atrophy becomes extensirn LhiF- ceases. Tho muscles respond 
promptly to the Faradic and voltaic cturents, with a force in proportion 
to their bulk. The wasting in the muscles produces ,·cry different ap
pearances accorcling to the group involved; should those of the faoo be
come implicated, as frequently happens in children, the expression is 
stolid, grave, and unchangeable. Olten, the head falls forward, and the 
saliva dribbles from the month. The speech may be faltering; and the 
tongue small and 3hrivelled. Mastication and deglutition may become 
difficult, a.nd as the muscles of respiration arc involved dyspncea is urgent 
and asphyxia or pulmonary complications result fatally. Many state tliat 
tho pupil on the affected side is much smaller than its fellow, and re
acts to light but >lightly.' 

1 Ho~entbal, Schnecmann, Voisin, ?ilcnjuud and Dcre:mann. 
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In a certain number of CR!'CS agonizing pain along lhe ncnes leading to 
the a~ected n~uscles occurti and is a promi ncni Hympiom throughout. 
Late 111 the disease atrophy of mu scles proccctl:s 1:>0 for lh,ti absolute im
mobility of a member is the resul t. 1 1l'hc generill health is unimpaired, 
aucl tho intellect is clear. 

Differential Diagnosis.-Progrcssi\"C muscula1· atrophy mas be mistaken 
for acute anterior polio-myeliti.-;, for JJalsy due to injury of a nerl'e, lwd 
palsy, malarial paralysis, post-pctralylic atrophy of 11w8clei'i, and sclerusi8 
of/he laleralcol1wrns. 

In injury o( a. nerve the a.trophy is confined to l he muscles supvlied by 
that nerve, and is not progressire. In injuries of mixed nerves, sensat ion 
will also be lost. 

In leall JJalsy the history o[ exposu re, the blue lino about the gums, a.nd 
tlw colic, with the fact that the extensor muscles of the hand, ralhcr t.lian 
those of the thcnar and hypolhcnar eminences, arc first atrophied, cau:s
ing the drop-wrist instead o[ a cla.w hand, and that thejr electric con
tractility is greatly diminished, a.re sufficient !oL' a. dif!crcntia.l diagno:sis. 

In malarial palsy there is no muscular wasting, no tremor, and there 
nro the attendant well-known malarial symptoms. 

Muscular atrophy sometimes follows paralysis. But this fact alone, when 
the muscles do not respond to Faradizaiiou, excludes progressive muscula.1· 

atrophy. 
Symmetrim1l sclerosis of the lateral columns and amyotrophic lateral 

sclerosis aro, according to Ubarcot, di8tingnished by their rapid conrso, the 
ultimate af!oction of all tho limbs, and tbe almost constant extcui;ion to Lhc 
bulbar nuclei, lJy the prolonged prc:::orvation of c:loctro-muscnlar contrac
lility, and by permanent spasmollic contractnros of tho paralyzed and 
atrophied limbs. The sy mptoms of muscular atrophy arc preceded in 
amyotropltic sclerosis by paralysis, and accompanied by rigidity; this latter 
condition of rigidity <loos uot occm in rnuscula1· atrophy. 

Prognosis.-Progressivo muscular atrophy is always n. grave disease. Iti:1 
course is slow and irregular; it may appear in the mu8cle:; of the hand, aml 
y('ars elapse before it extends. There is little hope of checking its advance, 
even if the treatment is commoucod at its onset. 'l'he discnsc is arrested 
spont.meously in a. few instances within two or three years. Complete re
covery is rare. One year is the average duration, when recovery take8 
place. Its average duration is five years . ~ An hereditary element in the 
etiology renders tbe prognosis unfavorable. and when tho disease is pro
longed several years, or tho muscles of respiration and deglntition b('COmc 
involved, a fatal termination is rarely long delayed. Inanition, bronchitis, 
pn('umouia, and hyposta.tic congc:;tiou are the causes of death. 

Treatment.-Iu the cases tllat hase come under m,r observation no plan 
of treatment has had anv bC'neficial effect. If an exciting or predisposing 
cause can be reached it Should a.t once be remOV('d. Damp. cold, and over-

me:t?oe:~,~Y~:;t~;~r :~ti~~e~o~~;1;i~~~c c~~~:.~~ r~c ~~;;:1~0:~~~!l~~/:r~l~~::~:~<ile~'.
1 ~~~lebcn~~~~!~~:~

1
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exertion should be a:voidccl, and if syphilis he snspcctl'il, an anti-syphilitic 
tr('atmcnt is indicated; and cod-liver oil, pho.sphorus, arsenic, and the 
mineral tonics arc to be given with a highly nutritious diet. 'l'he body id 
to be warmly clothed in flannel; friction, moderate.e.wr~ise, sbampooi~g, 
massage, and innnctious arc undoubtedly beneficial, 1f persevered . 111. 

Wann baths at natural springs nre strongly recommended. Galvan ism, 

however, is probably the most efficient remedy. The current s.l10uld be 
applied along the spine, especially in the cervical region, and directly to 
tho af!cctcd muscles. Faradization alternating with the constant current 

o[lcu leads to imprornmcnt and a temporary arrest of the disease. 'l'he 
cramps and neuralgic pains a.re best controlled by hypodermic injections of 

morphine! 

MUSCULAR DYSTROPTIY. 

A second form of muscular dystrophy is called tho juvenile type or Erh1 

h;ning been first described hy that writer. 
Jt is a disease of early JiCe an<l frequently affects several members of tho 

same family. The group of muscles affected is the scapulo-hurnoral. 
']'here is usually atrophy o( the shoulder muscles, the pectorals, latissi

rnus dor!:ii, rhomboids, and supiu:itors. 'rho forearm and hand usually 
escape. 'l1ho lower extremities and the trunk aro aliected later, the mus
cles of tho thigh being first. iuvolvecl, es1)ecially the quadriceps and glutei. 

'.rho third form, the facio-scapulo-humoral typo (Laudouzy aud Dl,jC
rinc), commences rather earlier than the jurnnile typo. It first afiects the 
face, causing a wasting and paralysis, especially marked in the muscles of 
the month, which is protrndccl, forming the so-called tapir mouth . 'l'he 
eyes are not i1wohcd nor is dcglutition affected. 'l1he further progress 
of tho <liscaso is tho same as the juvenile type. 

'!'he four~h form, or peroneal type, involves primarily the leg and foot 
11111sclcs; it may later extend to tho upper extremities. All these forms 
of muscular atrophy arc essentially the same in character and di1fer on ly 
in the primary location of the disease. They resemble each other in that 
they :ire all tlne to hereditary c-auses and are usnally diseases of childhood 
or early life. 

~111rny cliff~rentiate themselves from progressive muscular atrophy of tho 
~p1nal typo m that the latter is a disease of adult life and always commencc:s 
111 the sm~11 muscle::> of tho han<ls. '1.'he prognosis is esseutially unfavor· 
able, the chserise progresses slowly to a fatal termination . Treatment con· 
sists in strychnine, massage, and electricity. 

CEREBRO-SPINAL SCLEROSIS. 

(Diwminatc<l or ~llultiple Sclerosis.) 

Morbid ~atomy.-On opening the spinal canal the cord is seen to be 
~ucllled with well.l)e6oed nodules of sclerotic tissue which have given it 

ditt~~~k~:~;;:~~;h!1.~nt~:: 1 at bllsterJng uu(l otb4!r~r~couuter Irritation to the spine, late m tlie 
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the name of nodular sclerosis. rr~1ese nodules aro distributed irregu larly 
~hroug!1ou~- botl~ the ~ray and. white ~natter'. '11hey vary in number, and 
~~nge Ill size ftom m.1nute m1c!·oscoy1cal obJCCts to the size of a walnut . 
. [he~ present a yellow1s.h-rcd'. gliste111ng apvc:.ir:rnc:e, are slightly elevated, 
s~m1-tr:1nsp.arent, ?; a Jellj~-l1ke or cartilaginous feel, and are marked by 
hue white lme~. 1he meu111ges over the nodules are thickened and opaque 
but seldom adherent to the substnnco of the cord . The sclerosccl patche; 
are well defined and easily distinguished from tho normal tissue iu which 

Cerebro-SpinalSclero!ls. 

N'Xl•1~1~ o~'::,";~:;/;~,~';:.i~~::e surf~ J/ tM~. 
IJ. Piamn.fers/1(1winqscierolicpatcJ1u. 

£: Z~i::~~}~te:n tliecord. 
they arc imbeclclecl; still there is no abrupt transition from healthy to dis
eased tissue. 

A microscopical examination shows the centre oi the nodules to be a dense 
mass of very fine fibrillated connective-tis~uc, conlaiuing fat granules, co1-
pora amylacea, Deitcr's cells and small axis-cylinders which are glossy and 
bl'ittle. 'l'he persistence of the axis-cyli nder is regarde<l by Cbarot as pecu
lial' to disseminated sclerosis. Near the periphery the nerve tubes are sur
rounded bv connective-tissue flbrilhe rnnning parallel with the inc1osed 
nerve;;.i, and" there is commencing hyperplasia of the neuroglia, proliferation 
advancing more or less rnpidl.v ncconling to the age of the noclnle. 'I1he walls 
of the rnssch; arc' tliickcnccl :im1 infiltrated witl1 numerous fat and lymph oid 

67 
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cells but their lnmcn is notahly dimini::il1c<l. 1 'l'he netTO rclls in the gruy 

corn~1:1 are eil.IJcr primarily or secondarily iurnhe<l aJHl un.clergo clo11tly 
swelling, followed hy l)igmentalion or granulo-fatty degenerat10n,-the JCl-

low llegeneration. . . . 
Thus it appears that sclcro:;is i~ a primary, and mnltilocular chronic m-

tcrstilial myclilis or cncephalilis a secondary condition. . . 
Etiology.-Tho recognized exciti ng c.:n.11scs of multiple cercb~·o-spmal 

sclerosis are damp 11nd cold, sudden chilling of tho bo~y, traumt.~t1sm, ~n<l 
severe, long-continued brain work or physical .exercise. ~0~1tm~1Cd Jar

ring of the body is also thought to prod nee the disease, a~d it_ 1s sa1cl loo~
cur in nervous people, with hysteria and after acu~e fcbnl~ d1scasc~ .. It is 
cs~entin.lly a dioease of early liie, few cases occurnng. outside the lim.1ls.of 

fi[tceu and thirtv-fivc. Ilerodity is said lo phty n.n 11npo1fant part 111 its 

etiology. Qui Lo ;ecent1y cases are reported as occurring in very young chi l

dren. Ssphilis, inherited or atquired, is an im1lortant factor. 
Symptoms.-Chareot makes three varieties of this disease, accord ing as it 

is confined to the brain, or cord, or inYolves both. The latter is the more 

common; it may come on insidiously or be sudden in its development. H it 
is insidious in its a.dvent tho patient complains vaguely of hoaclacho, ver
tiqo, muscular weakness, mental disturbances, and queer feeli ngs as for

n~ications, itchings, burnings, etc., in tho limbs. The symptoms which 

are referable to the sympathetic system are nausea, vomiting, and carclia.1-

gia. The patient notices very soon a. loss of co-ordinating power; ho can· 

not control his hunds in writing or his feet and limbs in walking. There 

is also impairment of the special son.SC'S. II tbc spinal clement is promi

nent, there is more or less paresis of all the extremities, with coutractures 

of the muscles. As soon as an attempt is made to use tho paretic Jimbs, 

ihey become trcmuloLtS and contmcted. This tremor is peculiar in not oc

curring until au attempt is made :it voluntary motions, and at once ceas· 

ing whoo lhe part&. arc allowed to rest. It is called the shaking tremor. 
The more powerrul the mental effort lhc more marked is tho tremor. Eron 
Ille head participates in it. 

In some cases lhe patient becomes cbil<lish or morose, and the cerebral 

SJmploms in such ca<ses are identical with those of cerebral softening. Dur
ing prolonged fits o[ yawning, sobbing, or laughing the 1·espirations be

come stridnlous, and in lhc aclvunced slages the voice is changed . ':rhc 
]Jalienl talks in a low monotone or whisper, dividing his words into sylla· 
bles, ar.d emphasizing them as when scanning a line o( poetry. If the 

sen~ory nerves arc inrnh-cd there are pains in the course of tho ai!ected 

ucrres, and n girdle pain is felt about tho abdomen. Amblyopia, nys
tagmus, diplopia, and inequality or the pupils cridence invasion of the 

ba8C of tho brain and optic tracts. In the advanced stage vesical symp

toms, acute bed-sores, and loss of sexual power and control of tbc sphinc

ters become marked symptoms. Sometimes a sudden apoplectiform attack 

followed by paretic :-:ymptoms ushers in the disease. 'fho course of the 

}'r
1
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disease is peculiar. As its de\Clopment is by stages, it may gradually 
pro~ress fo_r sev_cral y~ars, a~1d t.h~u remain stationary for a long period. 
D~erential D1agnoSIS.-D1:;semrnated sclero:-<):s of the bra.in and cord may 

?e nustaken f~r paralysifJ agitans, or locomotor ataxia, and when ushered 
Ill by apoplec_t1for1~1 symptoms may be mistaken for cerebral hemorrhage. 

In_paralysts agita~ts the fine tremor exists when the pttticnt is a.t rest, 
a~d 1s !1ot accompa~1cd by shaking of the hcncl ; while in U10 shaking of 
c11ssemmatedsc_lcros_1s the head is always involved, the symptom ceasing as 
s?on as the _P~bent 18 at rest. Paralysis agitam; is rare before forty; mul
tiple sclcros1s 1s rare after thirty-lirn. Changes in the voice and speech ancl 
o~nla~· symptoms arc present in disseminated sclerosis and abSC'nt. in paraly
sis :1g1tuus. 

In locomotor ataxia the peculiar tremor, irnpairmeut of voice :rnd speech, 
and Uji:itagmus lhat belong to di:.:scminatcil 8clcro.sis arc absent . In tho 
former ditiease we notice the peculiar irou-1.xmll sensation, vesical symptoms, 
the very slow 1\lld late appearnncc of paretic symptoms, the lightning-like 
aud agoniziug neuralgic pains, anti the pl'culiar double licat in walking, 
tho heel being put down first, all of which aro i11 marked contrast to tho 
SJlllptoms of multiple cerebro·spinal 1iCkn1sis. 

When dissemin:ite<l multiple sclerosis is ushered in by loss of conscious
ness which rapicll_v deepens into coma, with marked hemiplrgic symptoms, 
it may be mistaken for cerebral hemorrhage_; but in sclerosis the tempera
ture is very high during these peculiar aLtacks-10-! or 103° F.-the hemi
plegi:i pass.es off as the patient returns to con::;ciousness or in a few days 
after. and the temperature rapidly falls to normal. 

Prognosis.-This cli:-ea~e is usually of long duration, fi,·e to ten years be. 
ing its axerage. It is rare for death lo occur in coma. There is no well
authcnticated instance where recovery has occurred. During the stage of 
its clm·elopment and greatest nclivity deceptive remissions occur; but after 
six or seven years emaciation sets in, a marasmus i1:1 developed, and the pa, 
tient is apt t'O rlic from intercurrcnt disease. 

Treatment.-The bc:-<t method of treatment yet proposed is the restora
tive; the object jg to improYC nutrition. Among the drug:; lliat hare been 
used, especially by Charcot aml his followers, are chloride or gold, phos
phate o[ zinc, nitrate of silver, chloride of bm·ium, potassium jodide and 
bromide, arsenic, belladonna, eabthar bean, a.ncl ergot. The galvanic cur
rent is the best means of admini~tcring electricity. Opinion is divided as 
to the ben~fit obtained from hot or col<l_ b:tths and thermal springs, or in
unctions and ma:-;sage. Pain not infrequently becomes so severe as to dc
m:tncl hypodermic injectiOllS Of 010rphi11C. I 

11• 1cJ::::~~;~:~e a.z:~~:~.r]i~~z;'it11~~i%~l.1·t~~~1~~1 ~~~~;,g~'.\;.n:;'. aml lhc IJalhs or Hchmc.-Beil. z. acut~ 
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LOCQ)IOTOR ATAXIA. 

(1'abcs Dor&Llis.) 

Locomotor ataxia' is on~ of the most frequent diseases o! the spirui.l 

co~~rbid Anatomy.-Its principal pathological lesion is an increase in the 

intersti tial connective-tissue of the spinal cord. As the cord is removed 
from tho spinal canal there will be noticed a grayish discoloration on bot.h 
sides of the posterior median fi~surc. The pia and dura. mater will be 
more or less firmly adherent t.o each other; and the dura mater may be 
thickened, pigmented, opaque and stnddecl with osseous plaques; the pia 
mater may be congested and there may be a,n exudation into its meshes. 
rl111e posterior aspect of the cord may appear atrophied, and have a firm, 
hard. feel. In advanced cases the whole cord is smaller than normal. 

A cross section will show an increase in the ccphnlo-mchidian fluid, and 
the posterior columns will be shrunken, gray, cartiln.ginous and shining in 
appearance. Not infrequently the sclerosis will extend to the lateral 
columns and forward to the margin of the anterior columns. These 
changes usually begin in the lateral part of tho posterior column in the 

1 Dnchenne wa~ the fl.ri<t lo i;!'l\'l" nn accuraU.- tle~rip1ion of 1hlM ri!~cnse. Trooseeau and others ht1ve 
called lt Dnchennc's Di!!ease. It I~ al~o known as 7J0elerior $pinol arlrrn<M, fobt-11 dorsali11, r,rm1 degrruration 
:~::. ]'/()>feri<ir col1mma and leuh>-mydili$ J>08le1'i.or cltronica. It I~ often called progreai;lvc locomotof 
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npper lumbar and lower dor:;al regions, and extend upward and down
wanl. It is possible in long :st:i.nd-
ing cases for the medulla and the 
first, third, sixth and eighth cra
nial nerves to be involved, and for 
the entire cross section of the corU, 
at various points, to Le shrunken, 
bard and gray. 

As a. rule, the sclerosis ceases at 
the re.~t iform. bodies. 1 II Goll's 
columns arc invohcU it is a. second
ary degeneration. rr1ie posterior 
roots of the spinal nerves show gray 
degeneration and a.trophy to the 
naked. eye.' On microscopical ex
amination there wi11 be ioum1 evi
dences oi a large amount o( dense 
and delicate connective-tissue con- &ctWn of Spinal l\>rd in the Co-r:iral Jle!ffun. 

taining nuclei, granular a.nd amy- AA. &lerosUofthecotumnaofGoll. 

loid corpuscles, in which are very 
!cw atrophied nerve fibres, which have lost their medullary sheaths.' 
Large branching cells are found throughout the sclerotic til!sue. The po.s
terior cohrnrn:-; are seen fused together by connerti\'e-tis.sue in the pia mater, 
which dip~ down into the fissure. 'l1be wallli of ll1c capillaries an<l small 
vessels arc thic:kencd and rigid, and their caliiJrC' iii diminished. Their 
~henths arc filled with oil g-lobules. They are nl'"'o markedly pigmented.' 
The 8Clcrosis tra\'Cls from the cord lo the posterior roots of the spma l 
uenl·i;:, which show atropb)". Tbc sc:iatic, crura.1, nnd brachia! nerves have 
Uccn found sclerosetl <Incl ittrophied. ~ 

Etiology.-Locomotor ataxia is more frequently met with in men than 
in women, the proportion being six to one. IL occurs oftenest Lctwecn 
the nges of twenty aml fifty. ln n. neuropnthic predisposition it may be 
induc:ecl by anything that seriously depn·sses the nervous S_\"l-Jtern. Cold 
and wet. had hygienic :;urroundings, cxcl·&<ive mental or bodily exertions, 
-onaiii::im, and exces.sc~ in Yenery, especially.-dcprcs:;iou of spirill-J, .in 
immtlicicnt or improper d1cl, the impornri:shctl blood sl~1tes that occur with 

or follo\V wasting acute or chron ic maladies, prolonged lacta.Lion, syphilis,' 
nncl, nccorcling to some. excC'ssive use of tobacco,-arc nmong its predis
posing causes. Blows on the spine, the supprc:5sion of menses or old 

1 ('hnrcot d<'f'(.'rih1·11 "'' n•fPrnrll f>r1111M :-two banrl~ nenr the po~trrior cornnn In the outer part of the 
po-terfor rolnmn•. They run parAllt"l with the J)()Qterior horns or t!fll~' m111tcr. 

'ChnN'ntha'l1lr11.wnattentiontotheronrlitionof thPjoi11/J1in1<omecaaeaof locomotorataxia. "Snr 

qn~J~:~~r~~~~~!~:~·~:.!~~ti1~~·~:1: ::i{~;~1~~7;~,:;.~;~~i~i .. 1,6~;1t that It reqnires a peculiar mode ot 

preparntilm todemonstratethi<i. 
•J..QCkhartClark/'fatr@ t.hnthe h~"•om,,tlrn<''!founrl theextremiti,,11ofthe )>Of'leriorcornua,andeven 

the central ixrnY l!'llb~tnncc, more oriel'" dnmag-cd by dMnte~ratlon. The quc1<tlon has been rni1<cd wh1·lh<'r 
tbei11il/(l/ftxif111maynotbcinfh<.'~erornnn 

IJl'rlrclrdch.-Jirchow'"·lrc/tir., Bd•' 21i.27. 
•Erb round a 1yphililic /1i;.torv In twenty~c\'cn oi:~ of forty.four Clll'eL 
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bcmorrhoidal fluxes may excite it. It is a question, when it follows pnl."U· 

monfo, rbeumalic fever, or diphlheria. jf there ii:; any cau~al rclation:-;hip 

between them. 1 Its heredibuy tendency is 8hown by its attacking two or 

more members of the same family, other members suffering from some 

other form of ne1Tous disease. This is an example of the '' ncuropathic 

tcmlcnc\'.", It is then called Priedreich's <lisense, or hereditnrv ataxia. 
Sympioms.-'rhe SJmptoms of locomotor ataxia may be c.livi<leiinto three 

ycriods: a period characterized by disturbances of sem:alion, a period in 

which there is loss of coordinating power, and a pl'riod of paraly.si.o::. Dur

ing the first period there arc sharp, tearing, lightning pains in lhc lower 

limbs, dysuria, incontinence, spcnnatorrhooa, nocturnal pollutions, excite. 

mcntol, or loss o( sexual desire, a sense of weariness in the limbs, and naul'.ea 

and 'Vomiting attended by SB\'crc and paroxysmal aching in the stomach. 

A sense of numbness and formication in the limbs is not uncommon in this 

period. There may be a ginllc ~cnsation, not only about lhe waist, but also 

in lhe limbs--chiefly about the knee and ankle. In some Cn!-:CS there will 
be cv-iclencc of arthropathics a.ncl symptoms much resembling those of active 
cerebra.I hyperoomia. Rectal ancl urethral colics, bronchial spasms, and 

nephritic symptoms resembling those of renn] colic, arc nol infrC'qucnt. T he 

pnins during this period are usually in the feet and legs; but t hey may 

have their seat in the back, stomach, intestines, or bladder. If thev are 
situated in the internal viscera, the functions of those dsceraare <listu.rbed. 

Wherever they may be seated, at first they do not come on often, and arc 

of short duration; but as the <lisC'aRc adrnnces, lhe attackR become more 

Irc<1usnt and arc of longer dnration. Tho muscles of the cyC's may hear

fectcd, causing double vision or strabiP:mus, which may last a few days or 

weeks a nil then disappear; or changes may orcur in the optic IH!ne wllieh 
lead to loss o( sight. There may be temporary or permanent di latation or 
contraction of one or both pnpils . 

• 
1
l

1
he .disturban~es of surfrt<'C' ~C'n~aLion nrc m;rniiold; sometimes the p11-

~1cnt Will ?Ompi:tlll o[ a S~llSC' or lllllllhness in the hips, SOlllC'tinies n. pric·k
lllg sensation, or a !';cnc:atwn of somC' soft ~ubstanrc bctwN•11 the feet and 

the gr~nn<l ; one po1tio1~ of the. ~urfacc may hl' :111re:0ti.ctic. another hypN
a•ethcbc. .After a varyrng J>C'nod. the atcuic symptoms uppear. and the 

muscles arc no. longer mo~cd in their natur;d way. 'J'hc gniL bcc:ume:3 u ii

~teaclj. ~he prt.t1c11t \\':Ilks like OUC intoxicated; thC'rC is a f'Cll!?C of hC':lrinCSll 

111the11mb.il. and if the rC'ct are brought. clo1"<' togrther. nnd thC' cres clo~C'd. 
the body sways to and_(ro and ~~mrtinlC'_.:; falls. AftC'r a. finw th~ patient i1; 
compelled to \~:ll<:h his feet while wnlking. L:1tC'r on he throwi;; out his 

feet and legs 111 the most grnte:.;'lue manner; for when the will acb the 

~n.nscles ~ontrn.c·t far ~1orc than the patient intcnd!'l. J! lhC' up per extrcm-
1t1cs are I~Yolvccl, ho is nnnble to c11·e!<l1' hi1melr: lie cannot pick np a pin, 

b~1tto11 h1s garment~. or hold anything in hi . .; The mowments of 
lu~ hands and arms :ll'C' forcililc. irrrgnlar, :mcl 
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~his period is pecu1in.1·; the hed is brought Uown first, then the toe : there 
JS a .double beat to the stf'p. Quiet or steady movements arc impossiLle. 
At times the loss of <.:oOrdinalion is so groat that for days tho patient is 
unable to walk, and lhen the coiir<linatiug power i:- partially restored. One 
extremity may be inrnhed aftl'l" the other, or both be attacked at the same 
time. During this period there is a marke<l luss of S2'nsaliou, C'spc<.:ially in 
the feet and legs; these patients arc often unable to tell \\hen their feet 
touch tlH_' floor. 8ensiti\·encss tu pain is diminished, and iL mil)' be sevcml 
minutes before the prick of a pin is felt. 'l'he l'Cusory disturbances of the 
first period are inc:rease<l, and the i:;ight i:-; more imp~1ircd. In this period 
there is loss of tho reflex <1clio11 oi Lhe rnuscl(':-) o( the lower extremit ie::., 
especially the muscles of the calf o( the leg. rri.c abolition of the p:itellar 
tendon-reflex js one of the diagnostic J"Sig1u; of Liie disease. lt occurs rnry 
early iu the tli:scasc, and it is often impossible lo say when it fil'l:lt occtured. 
Cessation of reflex mobility of tho pupil (Argyll Robertson) is also au early 
:symptom. Loss or the sense or temperature ma_y be present but is rare, pain 
and general sensibility being :.done a1fecled. During this period there 
may be developed a peculiar aftection of the joints; the joints most fre
quently affected aro the knee, hip 1 slwulder1 and elbow. Tho joiut rapidly 
swells, and the synodal sac fills with fluid; nftel' a time disorgauization o( 
the articular su!'Caces bikes place aud ma)' be followed b} dcstructiou o[ 
the enlls of the hones. In some instances the swelling suddenly disappears 
:rnd the joint is not disaLled. 1 Degenerati,'e changes in tho nones to the 
joints and bones are the camm o( these joint symptoms. In a fow cases 
ski n ernptions of various kinds mn.kc their appearance. 2 111 thu last perio<l 
parnlyi:is occurs, ;111d theti me dcrcloped muscular atrophy, bed-sores, aud 
those vesical au<l reual symptoms that arc so apt to lead to death. 

Nearly all the symptoms of locomolor ataxia appear intermittently, and 
the progress of the disease is rarely continuous. During the third period 
there is always complete lmpotcncc. In some eases the face has a p1-lc 
yellow color, which is most mnrked during cold wcathor. 3 During this 
last period semmtion about the rectum is lost; hence the palient is apt to 
become exceedingly filthy unless great care is exercised . ri'his condition is 
accompanied b_v almost constant dribbling of the urine. Intelligence, 
memory, and the higher crrrbral functions arc rarely, if at all, impaired. 
1u a -Cow cases of locomotor ataxia the patients bceomc color-blind. Loco
motor ataxia is a non-febrile disca1'e, but during the initial period febrile 
symptoms may occur. and arc then especially important as indicating a 
rapid progress in the disease: The former is neither an early nor a late 
s.vmptom. Picrret eay~ that all possible ner\'Ons ~istnrbanc~s o( hearing 
may precede ataxia. After reaching the rncond period, the disease may for 
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a long time remain stationar)', or it may temporari!J improve, but collJ

plcte recovery is rarely, iC ever, rcachml. Jn thu long nud slowly prowes
sivo cu.ses fluctuations always o~cur. In rnrc cases we nw} h1.nc associated 

with to.bes progressi\'C muscul;Lr atrophy. 
Differential Diagnosis.-Locomotor ataxia may be confounded with 

paropfrr;ict, multiple. rtrebro-::.;,11ina! sclrro~·1~· 1 ~e~11bellar te~iu~ts, chron_i<'. 111!/t
li/is, l1.11sterical ala.rw, c/11'01uc ·;1wud 111.f'JU:1ylll.-;, an<l 11~u/~1ple 1u.:!1nf1 .... 

l'arapleyhi is a true paralysis; :1tax1a 1s not, and it 1s readily proved 
that iu the latter disease muscular force is not diminished. Jn paraplegia 
th~ limbs aro not thrown about in walking,-thcs arc merely dragg1.:d . 
Jn irnraplegia there is little 01'. no rcsi~tance t.o artiflc.ial DIO\'C.ment, whi.lc 
in ataxia there is a great resistance rn bemlmg tile lm1bs agamst the \\Ill 
or the patient. 'J.'he uutrition or the lllllSC'lC'S is markedly impaired in 
paraplegia, and normal in ataxia. Neuralgic pains are absent in parn· 
plegia and present in fltaxia. Strnbismus1 ptosis, etc., are present in 
ataxia and absent in p:1raplegia. 

rl'he differential diagnosis between multiple sclero~isaml ataxia lrns been 

gi\'Cll. 
f'U"ebellar disea!ie has for its characteristic symptom vertigo; this is rare 

in ataxia. A patient with cerebellar disease can stand as well with his eyes 
shut ns open, has unimpaired cutaneous se11siLilty 1 and the movements, 
''bile 11nccrlain 1 am not so nbrnpt, vehement, and jerky ns in ataxia; they 
resemble rather the stupid movements of a drunken man. The absence of 
neuralgic pains, of Yesical and sexual weaknC'~s, and the prominence of 
headache, vomiting, anti conYulsions in cerebellar disease will be sufficient 
for the diagnoRis. 

Jn rlironic myrlitis there arc no disorders o[ c0Urdi1rntion. The patieut 
suffers paresis, or e'e11 complete paralysis o[ the lower extremities, while 
in ataxia tl1C'rc is no paralybiS, muscular power being undiminished. 'J1 he 
limhs aro tlraf}gf•d simply in chronic myelitis; they arc thrown forcibly 
about in ataxia. Ocular symptoms are absent in chronic myelitis, prcsm1t 
in ataxia. Coutractures, spasms, paralysis of the bl:ldder, cystitis, and 
the early formation of bcd·~mres, together witJ1 the alJSellCC o( intense nen· 
ralgic pains, will also ::;en·o to di:;tinguish chronic myelitis from ataxia. 

Jn liysfcrical ata.ria the history, and the ocrnrrc11ce of the disease in a 
female, with the subsequeut course of the discnsC', will enable one to distill· 
guish it from ataxia. 

In 111c11in9iti1S there is pain,-increased on Jlressure,-slight paralysis 
but no iucoOrdination. ln multiple neuritis the om•et is more or 1 c~s 

acute, pressure over the muscles and nerves causes excessive pain, and with 
the parnlysis there is considernlJlc atrophy of the muscles. 

Prognosis.-'rhe usual course of locomotor ataxia. is progressirn. 
'l'ho prognosis as to its duration is uncertain. 'J'he disease sometimes 

c~ases of itself, .leaYing tho patic_1t in a disabled condition, but still gi,·ing 
~1.1m years o~ li~e. 'J111e slower the cleYelopmcnt the longer the duration. 
1 he. prog~os1s 1s. more unfa.rnrahle when it occurs with a. history of 
uenous disease m the family, wlicn the early symptoms are serious and 
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ronstant, am] when contitutinnal symptoms (especially emaciation) become 
rnarkeU. ComplicatioDs likewi~c rcn1ler the prognosis unfavorable. Com-
1ilc~c rccoYery is po::;sible but not prnbable. The duration of the <lisease 
vanes from five to twenty-ihe years . 
. Treatment.-'J'hC' l·lhcal'y of treatment drp('nds upon the stage at which it 
1s commencerl. Undoubtedly, i[ the disease can be early l'ecognized, its 
advance can in many cases be checked. 

Of th e drugs rccommenclccl, nitnite of si lver is perhaps the one mo~t ex
tensively used. It should be girnn cautiously; about one grain <t day in 
divided doses. T1he galvanic current is nearly nhrays of service. Some 
cases will be bcnofitecl by the iodides, otbors by the bromides. Strychnia, 
ph osphoms, arsenic, the chlorides of gold, sodium, and barium, the phos
phide of zinc, belladonna and ergot all hase bee11 recommended. 1 rrhe 
diet and mode of life should be such as to conduce to lhe highest degree of 
health and nutrition. Cod-liver oil and phosphorus may he given as ad
juvants lo a nutritious diet. 

The patient should remain at rest as much as possible. Under no cir
cumstances should he be allowed to expose himi:;c)f lo cold or wet or to sud
d<.'n changes in tempcra.turc. Flannel should be constantly worn next U10 
skin . Simple thermal baths seem to do harm, but saline thel'!ntLl balhs 
sometimes give good results. Sulphur, chalyhcate nnd mud baths ham 
been recommended. Erb recommends, as better than :ill, lhe cold waler 
cure. Ile advocates the wet }Jack for the neuralgic pains. Bleeding or 
rlcplction of any sort is contraindicated, e\·cn in the initial stages. For the 
gastric dera.11gcment bismuth will generally be found eflicttcious. Consti
pation must be overcome hy mil<l cathartics. For lhc vcsical wcnkness or 
for incontinence, Faradization oC the bladder, hromide of potash, camphor, 
and lupulin are allvocated . Suspension has Leen foun<l beneficial in a 
small proportion of <:ases, bnt is not curati\o. 

SPAS)lOf)J(' 'l'.\BE:::; I>ORHJ\LIH 

Under this name Uhnrcot hns described what Erb call::; spastic spinal 
7wrahp1is. lt has also Leen called ataxic pnraplcgia. 

Moi-bid Anatomy.-.\ s far a8 c:rn bu stated thorn is symmetrical sclerosis 
of the lateral co lt1111us null of tho pol:)tcrior colum ns; it 1nay be secoud:uy 
to transverse lll)'Olitis or pressure myelitis. 

This deaeneration does not differ microscopically from that seen in scle· 
rosis of the cord ; it often extends in varying degrees the entire length of 
the cord. Anterior polio·myelitis and posterior sclerosis are frequently 
associated. 

Eti.ology.-Spasmodic spinal paralysis is more common in males. than in 
females, ancl is rare except between the ages of twenty and fifty; it rarely 

1 Ux:khart Clnrk r~·(·omnwml· morphine, cau1111.bl .. iudicaand belladonna tdlli. @ih·cr uiLrate wbentbel11 
terlrrita1esthebowel1orb:adder. 
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occurs in children. Tranmatism and exposure to wet and cold arc named 

as its causes. It is usually :-:econdary to myelitis. 

Beyond this its etiology is obscure. 
Sy:ffiptoms.-Beginning very insidiously, the first symptoms noticed 1m 

weakness nnd paresis of tho lowrr-rarely of the uppcr-extremitil•.11. 

These patients drag their limbs. This is followed by twitchings and stiff

ae~s or the muscle~, and la.tor there is so much 1.nnsculal' rigidity that loco

motion is embarrassed or rendered impossible. ~xa~gcra.tion of the tendon

reflexc5 is m1 early and important symptom, and is associated with marked 

ankle-clonuR, in which Lhe muscles of U10 calf or the wholr limb are put in 

a sttttc of tremor when lhe foot is tlexed, or when the patient puts his toes 

to the ground. As the muscul:lr rigidity increases these signs diminish. 

L.1.tcr, gencml muscular tremors or shivcriugs unaccompanied by tempera,. 

turc changes may occur, in which all the muscles partake. They may be 

excited bycolcl or followexritation of anklc-clonus when they do not occur 

S}lonlancously. If the patient is able to walk, he has the typical spastic 

gait; lhc adductors keep the tbighs close together, the Loos arc dragged, 

and as the heel is brought down the extensors of the foot contract spas

modically ancl may throw the patient forward, lifting him on his toes. 

Srn~ibility antl skin-n•flcxcs remain normal. 

l•:b~tric rcadion of tho fll/t.~tl!·s is 111whangrd. Tho gait resembles 

tabt':-; and !!pa:-;tic parnlysis. 111 the ad\'a1wcd stagco[ tho disease the mus

d('s of the ahclon1c11, ha1·k 1 or uppl:r limbs mas become inrnlved. Jn tho 

latter <·a~c tlu;• fing<.·rs and lrnnd are strnngly Hexed; tho forearm is pro· 

natcd and H•niillexcd, :llld the arm is (b:rd lo llic si<lc. After a varying 

JIL'riml paral_r--is of tlw nffL'<'ll'd parts lWc11r~, and the contractur<'s become 

11101·c markl•d; the ll'g~ arc prnna11c11tly ext<'mlcd, and tho foot assumc8 an 

e'1uino-n1rn~ po:-;itio11. Pain rarely accompanies tho contractures, 1 and the 

nutrition of the :.1fTectc<l muscles is 1wt impaired. 2 

Differential Diagnosis.-Rpuslio pnralysis ma.y be ron!oundecl with frtbe.~ 

do~.~alis. cltnmicrmtrriur polio-myeliti.~, multiple sclerosis, prriplteral parftl

y.~1s. an<l transi·erRe 111yelitis. 
111 lorrmwtor afo1·if1 the ataxic :;;ymptom~, the <lonble heat and stamp 

of I he walk. the ab~ence of tcndon-reAcxe~, the general pains, the bl:Hlder 

symptom~, and the ah."'cnce of paralysis ancl coutractures are in <lircct con

tra:-;t to the symptoms of primary latNal ~rlerosif:l. 

In c~tronic ante_rior polio-my~litis atrophy follows the paresis and the 

mu~cl~-: lo~ ~l~ctno excitability. Tendon-rcil<'xcs arc absent. In spnstic 

par.tlys1s ng1d1ty follows paresis, and the tendon-reflexes are exaggerated; 

often on any Yolunlary mm•ement rigidity occurs . 

. J.lfultif!l" ·"rlrrosis, wl1cn it is located in the lateral column n.t the onset 

is P.ractic:illy ~pnsf ic tabe~. \Yhcn the i:;clcrotic proee~s attacks othe; 

S~s~~:~cnt~v~f0~11:~-n~~;~i~t~:s~hen cerebral disturbances occur, it assumes its 
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In ptriplu:ral JMr1r11r\;i . ., lhcro are disturbance~ o{ seu~atiou and nulri
lion; thl' discnse deHlops .\;ym111drimlly, and reflex excitability nnd electro
muscular contractility nre rapidly lost. 

In t~·antil'';r~r myrlitis trophic disturbnnccs, vcsicnl derangements, and 
altcrat.1ons m. scnsntion arc ctuly and mnrkcd spuptoms. They do not 
OCC'lll' 111 s~rnstic paralysis, except when seeoJl(lary to myelitis. 
Progno~1s.-In uncomplicated spastic paralysis tho prognosis is bad. 

Some cla11n that complete rcco\·ery is possible, and in most instances tho 
SJrnptoms can be ameliomted. rI.1he disca~e may progress slowly for j'C':lri', 
and then remain st.:1tionary indefinitely: or it may bC'come complicated by 
bulbar or glosso-lubio~l~ryngeal panlly~is, and prom rapidly fatal. 

Treatment.-Iu addition lo the treatment propo~cd for chronic myelitis the 
galmnic current is most useful. Iodide of potn:-:ih, nrsenic nnd co~l-live:r oil 
in small do~cs, with carc(ul allention to rest and diet, nl'e: lo be recommended. 
Shampooing, rubbing and massage afford great comfort, and calahar beau 
may be given for the cramps. Nerrn stretching has also been employed. 

AllYOTROPllIC LATERAL SCLEROSIS. 

<Sprtitic Pamlysis.) 

Charcot calls this disease the clcutcropathic form o! prpgressive muscular 
atrophy. Pathologically and clinically it is a complex of progressive mus
cular atrophy and spasmodic spinal paralysis. 

Morbid Anatomy.-The sclerotic process begins in lhe cerrical region, 
and although at first it i;, limited to the la.terul colurnns, it soon atlacks tho 
anterior coruua. and leads to destruction and atrophy of the large ganglion 
cells. It also extends downwards into the dorsal and luml.ar hiteml columns, 
and almost inrnriably upwards so as to inrnlve the medulla, when the sigus 
of bulbar paralysis arc induced and followed by a fatal issue. This process 
has ils scat in the same portions of the cord ns the secondary descending 
degeneration of Tiirck, and new bands of dense connective-Lissuo join the 
degenerated lateral colnmus with lhose porlions or the anlerior horns thitt 
are invoh·ed. 1 Jn the floor of the fonrth veutridc the cells of the nucleus 
o( the spinal-acces..,ory, facfal, and hypoglos,.;al nerrc::; are degeucra.ted. The 
anterior roots and peripheral nencs are atrophied. Trophic changes in the 
mu::clcs arc identical with those of progressive muscular atrophy.2 

It is stated that inter.::;titial growth of neuroglia is sometimes found with
out marked degeneration or atrophy of the nC'rvc fibres, but tha.t Uic whole 
system of fibres and ganglion cell s which uni!c the motor centres in the 
cortex with the muscles is involved. s 

Etiology.-Not.hing more can be said ;·cgarding its etiology than hns al
ready been stated concerning Lhe origin of the two di~eases of which it is 
~ componncl. 
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Symptoms.-'J'he disease begins with weakness, paresis, and lhcn aotnsl 

pnrals~is in tlL' upper extremities, associated w_ith muscular atrophy,'' hich 

is usually diiiu~c :md rapidly progre:< . ..;irn. F1hrillary opasms and twitch-

111g-s of the afiecteJ. museles arc well marke1l; Uut electrical cont.ractility 

i~ prcscrred. Sensibility is uot impaired, but lhc muscles become rigid 

anU contracted with the arms tlexc<l. In a Cew monU.1s the lower limbs arc 

inrnlrcd in the para.lyi:;is and rigidity, with exaggcrale<l tendon-reflexes ancl 

eontractures. Subsequently the muscles atrophy and sbow the reaction 
of dL•gencration and fibrillary spa..::m, while the contracturcs diminish. 

This is followed by the symptoms of bulbar paralysis. 
Differential Diagnosis.-Amyotrophic lateral sclerosis may be mi!";b1ken Cor 

progre:<~irn muscular atrophy. But in the latter discase I.he slow course, 

ab:mncc of bulbar paralysis, and JF7.rlial afTcctiou of certain groups o[ 

mn..:•·ll' . ..:, urc in rnarkc'1 contrnst to the symptom,:.; of the former. Ju amyo
trophic lateral srleroRis the atrophy accompanies the paralytiiS. 

Prognosis.-rrhc prognosis is 1leci<lctlly unfamrnhle; dC'a.th results in from 
one to three )'l'ars from bulbar paralysis. 1t i.s not, howeYcr, preceded by 
paralyzed sphincters, \"esical tronhlcs, bed-sores, or oilier trophic lc ... ions. 

Treatment.-Rcsidcnce i11 tho open :1ir nt n. high altitude and 81ricL at
tention to the general heallh are of first importance. Beyond this the 

treatment is itlcntical with that of otllC'r form..; of 8pina.l sclerosis. 

'MitchcJI recommends cod-liYcr oil, iron, stryc.:hnia, and dry cupping 
along the .!-ipine, with massage. 

('!IRONIC ~ll'SCl'L.\H 11lS'l'HOPJl Y. 

l'nt1cr this 111.:;.~Lling will he ifll·lmlctl all thosl' forms of progressive muc

cular ~trop~l.Y whtC'h :uc uot duo to rl'cognizl'd di!"'uace of tho i:;pinal cord, 
but JH 1mar1l3 aftect tno muscles and ate of her('dit:.ny origin. 

PSEUDO-JlYPEH'l'ROPJIIC P.\r:.A LYSIS. 

'iil1is. is a. progre~si~·<' nrn:;;cular paralysis .occurring chiefly in ho.vs. 
Morbid Anat~my.-~l~e ~crman pathologists generally regard this dis

C'asc as n. chrome m.yo~1tis w1th hyprrplasia of interstitial connecth·e-tissuc. 

r:o~vers, howCY('r, ~n a recent monograph, describes the substance with 
'\h1ch the m.ni;cle 1s filled and its fibres i·cplaced as a new growth. F.it 

accu111ulatesm the new growlh toi;:.11ch an ext('nt as to induce atroph and 
the mus~lrs undergo granular and fatty metamorpho:;;is. y, 

elc~se~t:nal st.age ~h.arcot mentions waxy degeneration of the muscuJar 
f · · If .t poibon of the afT('ctcd rmrncle is examined it will bo 

J;~rnl~s~o~l: ~l;1l~h~ci! ~~Jcllow co~or, according lo the dat~ of the disease. 

al1h~ugh it is always~leseri~~~dwl~~cdi~==~~sc~~;1~~11~s~~,~~~d In this disease, 

. Eholo?'Y·-Age and sex are the most constant prcdispo:;;ing cause~ over 
e1~~ty-c1ght per c~nt. or the recorded ca.sos orcurri11g before, the "'tenth 

~~·ll. llered1t:1ry rnftuencc appears mo~t powcr[ully on the mother's side 

ea;: 1lC'~1;opa.:h,1c l~1,1dency ~9. more marked than in any other ncrrn~ts dis~ 
fron~ acu~: r:~~~f~1 :;i:~r~:;:.trng causes arc cold, falls, and convalescence 
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_Sympt~ms.-~L. Duchcnnc makes three stages: fir.~t, a stage of weakness 
without mcrcasc m the size of the muscles; the muscles chiefly affected arc 
those o( the legs, especially the gastrocnemii, lower part o.f the back, and 
the crcctorcs spinre. Second, a stage in which hypertrophy appears and 
weakness extends to tho upper extremities. During this stage for a year 
or more the child may evince ao symptoms beyond a progressirc weakness. 
Ile is easily and quickly tired, mises himself with increasing difficulty, and 
when erect does not stand firmly. Ile soon begins to show a peculiarity of 
gait and attitude. Ile walks with a swaying, unsteady step, and as he 
stands the shoulders are thrown backward and the spine is sharply bent in 
the lumbar region. The hypcrplaslic and degenerative changes in this stage 
prorlucc the pseudo-hypertrophy of the muscles, which become firm and 
ha.nl with increased loss of function. When the child is phlced in an 
erect position the increase in size becomes very marked. In tlic snpino 
po5ition the soles of the feet arc approximated and the joints of the lower 
extremities arc flexed. Similar hypertrophy sometimes affects the muscles 
o.f the upper half of the body; but more commonly they are wasted, and 
thus the protuberant belly and the thick, firm calf and thigh afford a slrik
ing contrast to the emaciated muscles above the diaphragm. The children 
walk only with the greatest cliflleulty, or possibly they cannot stand without 
support, and the act of sitting or rising becomes difncult. Sometimes it is 
impossible for them to maintain even a silting posture. The :.iutero-pos
teriorcurvatureo.f the spine and tho displacemcnto( the shoulclers arc much 
exaggerated, and the toes often undergo a claw-like deformity. 

Gradually some muscles become soft and fatty while others remain firm 
an<l hard, and the child passes into a stage oI complete paralysis of the 
trunk and upper extremities in which all the muscles that were bypcrlro
phiecl atrophy, and the i>atient becomes completely helpless. Formicalion 
is not uncommon at first, but ncit!Jer un~sthcsia nor hyperresthesia is pres
ent at any time. Elcctro-contractility of the muscles is unimpaired until 
the advanced stages of the disease. 'rho upper extremities seldom suffer 
pseudo-hypertrophy, but may exhibit true progrc<.:sive muscular atrophy. 
The clclloicl and triceps arc usually the only muscles enlarged. In nearly 
all case~ the disease progrc>:-:~es symmetrically. The !:$kin of the aiicctccl 
parts is sometimes blni:;h, dry, and thinned. The tongue and the muscles 
of the f.1ec mnv become enlarged, and some consider the cardiac hyper
trophy that i8 ~Cten present as of similar origin. 

In a number of cases the mc11ta.l .faculties have been impaired, but the 
general health is usually good, and the sphincters are never involved. 

Prognosis.-The prognosis is unfavorable, and when progressive muscular 
atrophy is snperaddcd it is e.spccially so. Ca!!es of recovery ha.ve been re
ported. Its duration varies from a few months to several years. Intercur-
rent dh•ease is generally the direct cause of death. . 

Treatment.-Duchennc's treatment is regarded ~1s the most efficient. Lo
cal electricity, shampooing, and massage, if employed before the hyper~ 
trophic changes occur, muy arrest it~ development. 
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ACUTE .\SCEXDIXG PARALYSIS 

(U.1mlry's Par11ly~i.~.) 

'rhis peculiar disca~e has no well-recognized n.nn,tomical lesions, but is 
reg:ll'llcd by most ohsC' 1· rcr3 as a imrely fun ctional. disea~C'. 1 ~I.any a~dhon
ties ha\'O reccnlly regarded it as an acute infcct1011s disease, 111 whwh tho 
infect ious clement c:rnsrs functionnl rather than organic changes, nnd may . 
in clificrcnt case:-;, affect <litfercnt parts of t he ncr\'ons system. Some cases 

clo~cly resemble forms of peripheral neuritis. 
Etiology.-Acutc ascending pa.ral)sis is a. disease of a<lult life, more com

mon in men than in women. Expo~lll'C to cold, emotional influen0e~, 
venereal excesses, syphi lis, 1ir u! c feb rile disease, aud poisoning from corrt)

sin• sublimate lrnvc each been followed by it. 
Symptoms -For the Jirsi few days thcl'C is possibly a slight i cvcr, accom

panird by a sense of weariness and numbness and darting 1mins in t.ho 
limbs. chiefly in the [cet and in tho tips of the fingers. 'l1J1is is followed by 
parc:;i . ..;, i.hCL; actual paralysis of the distal portions Of the lower 0Xi.l'Clllities. 
'l'he paralysis gradually extends upwurd, until in a few days parnly8is of 
the lower extremities is complete. Soon the t runk muscles are implica
i.<'cl i the ptttient can neither t urn nor sit up in bed. Tho upper exlrcm
ities are then in. Yolvcd, tho pamlysis extending from the finger tips to tho 
shoulder joint. Sometimes there is a distinct interval between the paraly
sis of tho trunk and the upper extremities. In about seventy per cent. o( 
call-CS the muscles oft.he neck and the diaphragm are involved, and finally 

bulbar paralysis is supcradflcd . 
ln some cases the disease pur:;ucs a. rever~e course, palsy of the extremities 

following the symptoms o[ bulbar paralysis. The paralyzed limbs arc lax 
and the mu~cles flaccid; hut they do not un<lcrgo atrophy, and the clcctri
~al _reac:Li.ons of nerves and muscles continue perfectly norma1. Sensibility 
1s l1ltle 1f at all affcclcd, t.hc i:i.phincte rs are uot involved, cutaneous nu
trition is unimpa..ired, and there arc few, if any, vaso-moLOL" or trophic <li ~
~urbanees. Reflex action diminishe~after the finst two or three da_ys. There 
is usually con:-;tipation and diflicult defecation, on account o[ the paralysis 
of the ab<lominal muscle~. 'I11ic intellect is nc\•cr disturbed. In over thirty 
~1er cent. of the cases, whe n, or before, the arms arc implicated, tho di sea!"e 
1~ arrested, an<l s~ou recorrr_v o( power begins to manifest itsrlf, the p3rls 
fir:it paralyzed berng I_ast restored. It is saicl that recovery has taken plnce 
e\·cn nfter the paralysis has reach ed t he nerves of t he bulb. As a rule there 
arc ~10 pains c~mpl ai~ccl of in t he paralyzed pa.rls. 

Different~ .D1agnosIS.-:--Acutc ascending p aralysis ma.v be confounded with 

~~~1~e ::iz;.:,~~!:s;p:~11~~e;::;,~~~~~lralysis of adults, and, ~vhen slowly evolved, 

. ~cute ascei:i-ding .paralysis is differentiated from acute ascending m11e
lif 1.'l by the slight disturbances of scnHation which attend it. by the pres.er-
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"Vation of clcclrica] excitnbilily, :11ul hy thL' absence of motor irritation and 
trophic di:-lurbances. 

Acute ascending parnlp•is differs from acute .1:pinal pamlysis of adults 
in tho :~bscncc of atropliy of the paralyzed mu::;c:les; lho electrical reactions 
re main normal, and it is mol'C rnpidl} progre::;sivc. The mCllttlla is not 
involv-ecl in acute spinnl pn.ralysh;, whereas aLout scrnnty per cent. o! cases 
of asccnlling paralysis end in bulbar symptoms. 

Rapid atrophy of the muscles and the reaction of (legeneration art' promi
nent symptoms of cltrouic 8-pinal paraly;sis, which arc ah:-:cnt in acnle as<:encl
ing para!.\ sis. In the latter disease there is a Car gn•aler tem.lcnc:y lo exlend 
lo the medulla. 

Prognosis.-.Acutc ascending para]ysis is gcncrnlly falal. It may 1nst 
senral weeks; but its average durat ion is from lo fiflcen days. The 
more mpid its progre:;;s, aml the c<ulier the medulla inrnlvod, the more 
unfavorable the progno.:;.is. lm1Jro,·cmcut nrny lake place even in Uw most, 
acute caisos. Death occurs from the snn10 causes as in lmlbar paralysis. 

Treatment. -All that can Lo done in this disease i~ to maiutain the> 
nutrition. Electrical currents may be applied Lo the affected musclcf-l. 
Sulphur bathf-l, iron, arsenic, slrychnino, and iodide of potash are rccom
menclcd for the more slowly progressive forms, but clinical experience 
docs not sustain the claim of beneficial results which have been obtained 
by their use. 

SPIN.AL APOPLEXY. 

Spmal apop1exy is not of frequent occurrence, except when due to Lrau
matism or to some pre-existing disease of the cord. 

Morbid Anatomy.-A meningeal hemorrhage may extend the entire 
length or the cord ; primary 
hemorrhage, however, usually 
occurs into the gmy matter, 
and if slight, may only involve 
one side. 'rhe white matter 
is never alone inrnlvecl, but 
about fifty per cent. of spinal 
hemorrhages arc circumscribed. 
In a few cases punetate capil~ 
lary hemorrhages arc found 
studding the gray snbstance. 
A clot of varying size, ouc
fou rth to one inch in diameter, 
is found in the central portion 
of the cord containing dfbrisof 1<'10.201. 

· t · ss e corpora am ylacea Spinal .\poplexy. 

~~~;.~l:U}~s: and pigment. •'!'hi~ &ctlon fl~z~n:;·'/Ji,S~11~:.~lir~r°:-:;,~°JYJ31if,_n:1;~~ clol In 
blood sac commonly lies with ~- .rr~inyt1J adjamit W t'11J clol ~!il)irl.ng l1ypemmia. 

~~r~~"ll,r~;:i~e;,~~:n:a;i~:~v!ht~ndcrgoue softening, and the wall is formed 
of ragged nerve-tissue. About a clot in the wh1to substance, the tissue rn 
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ah1 ;iy:" rnore or ]t....;~ dt•Ppl.r linged with hlood. " "Jwr1 thl· eslr;.1rn.-.ation 

inrnl\"r:-: thL· pt.•riphC'l'_\' of thC' c·o r(l thrrc will be hypNremiu of rhe mljacC'nt 

membranes. Capillary aneurisms base u...;unlly heC'n fount! in tho spinal 

ves.sels at tho scat or thcapopll'x.v; and Liou vi I lo bas found ampullary dila

tation of tho largo vc::;scls, thickening of their walls, and proliferation of 
their nuclei. Charcot states that there is swelling of the nerve cells and 

axis cylinders. The clot may undergo retrogressive changes allfl result in 
softening, abscess, or a cicatrix. Erb describes soCtening of the gray sub

stance as a not infrequent scqucla of spinal apoplexy. White softening 

accompanied by gelati nous c:edcma surrounds the blood tumor and merges 

imperce11tibly into healthy cord substance. Ch. Bastian states that inflam

matory softening may start from the clot aud extend up or down the 

cord. 1 

Etiology.-Spinal hemorrhage is most commonly the result of trauma

tism, and especially of severe concussion.~ It may result from rupture of 

rc::;scls in or near neoplasia, in foci of myclitic or other softening, or in 

any chronic spinal disease. Sruu.11 hemorrhages may occur with scorbutus, 

pnrpura, and in the hemorrhagic diathesis. Atheromatous, fibroid, and 

fatty degeneration of the blood-rcssels, nuclear proliferation, and minute 

aneurismnl difatatioas predispose to spinal hemorrhage. Age and sex are 

also predisposing factors, as it is most frequently met with in men between 

the 11gcs of fifteen and forty. Anything that induces or predisposes to ac

tive hyperremiu. acts ns a predisposing cause.• 
Symptoms.-Sometimes the symptoms o( myelitis, spinal irritation, or 

acti,,e spinal hyperremi:i precede the cxtnwasation, but u sually it comes on 

suddenly nnd causes complete paralysis of both motior1 and scnsalion be

low the site of the hemorrhage, without loss of consciousness. It is at

lendccl by severe pain in the back, that may be localized or extend the 

entire length of the spiac. Thi:3 sometimes disappears when t110 paralysis 

be~om~s comp1ete. Pr~iisurc docs not incr<'nsc it. ~\t tho ons~t spasmodic 

tw1t~hrngs may occur 111 the paralyzed parts ; and all reflex motion is 

abohshecl-ll1e muscles being completely relaxed. Priapism and dyspncea. 

may occur when tho clot is high up. When hemorrhnge occurs in the 

dorsa~ or lower _cervical region, the temperature of tho paralyzed limb 

-wh10h at first IS sub-normal-rises 2° lo 3° F. higher than the axillary 

as a result of_ vaso-molor paraly1'is. The bladder is at first pamlyzed, but 

'~l~e~ the sphincters arc also involved the urine passes involuntarily. Cys

~1tis ts soo1~ developed and pyelitis rapidly follows. The freces arr passed 

rnvoluntanly and bod-sores appear early. The paralyzed parts begin to 

undergo ~trophy, and while so <loing exhil>it the electrical 'reaction of 
tlegr~ierat1on . . If_ a clot occupies one-lialf the gray matter at any point, 

liemi-ptt!·aplegi_a is developed in the limb of the same side as the lesion. 

Shon I? it 11npl1cate tho root of the phrenic nerve, intense dyspnooa and per
haps m~tantaneous den.th may result. 
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D~erential Diagnosis.-Apop](•xy o[ the cord may be tonfonndecl with 
meningeal n.pople:ry and tlirombolic softening. In meningeal apoplexy sen
sory paralysis is absent or but slightly marked ; after the initial motor 
~ar~l ys!s, improYement is marked and speedy; pain, hyperresthesia, ancl 
irrLtatMn symptoms arc prominent; nnd bed-sores, cystitis, a.nd pyelitis 
do. not oc~ur. AU thrse arc in distinct contrast with tho symptoms of 
spmal or mtramedullary apoplexy, Vaso-motor disturbances are absent 
in meningeal, but present in spinal hemorrhages. 

'Tltrombotic softem"ng produces incomplete paraplegia, without loss of 

~~~~~t~~~~~. T;:~~;~~'~:e0~o8t"~~~;Iqt~~t~tl;~!~:;,;~~i~:~~~t o~•,;,;;l~~~:~of~~ 
ening, but in such cases the parnplcgia./ollows irritation, pain on pressure, 
fever, vcsical symptoms, and the girdle sensation. In apoplexy paraplegia 
is the jfrst symptom, tho other Fymptoms coming on at greater or less in· 
terva.ls. 

Prognosis.-Charcot states that a true spinal apoplexy is always fatal. 
The progno£is is certainly exceedingly unfa,·orablc when the onset is severe 
or when the thoracic ancl respiratory muscles are implicated. Death 
may occur in six hours. Incomplete reconry is possible, with paralysis 
and atrophy of the muscles of the lower extremities. Septic fever, cystitis, 
and pyel itis are its complications; ancl death mn.y occur from exhaustion 
and marasmus. The chief danger, if life is prolonged a few weeks, is from 
myelitis aucl extensive softening. 

Treatment.-Absolute rest in the prone (not supiue) position, is most im
portant. Blood-letting, purgath'es, or revulsirns are not allowable. Ice-bags 
should be applied along the spine. Bromides and opiates may be employed 
to insure rest. Attention to the bladder is an important element of treat,.. 
ment. The treatment is the same as for cerebral apoplexy with transfer· 
ence of local measures from the head to the spine. 

TU,!ORS OF '1'11E SPINAL CORD. 

As tumors in the spinal canal arise from the same causes and present the 
same anatomical appearances as similar growths in the brain, it is only 
necessary to consider their clinical phenomena. 

Symptoms.-These will vary greatly in their nature ancl in the order of 
their development, with the scat of the tumor, its extension, and the 
amount of intcrcnrrent changes in the adjacent tissues. 

I. Tumors which primarily inrnlve the substance of the cord are more 
common in the gray matter, and arc attended by a gradual abolition of 
function. The changes arc dnc more to pressure lhan inflammation, so 
that pain is a. less common and prominent accompaniment. The earlier 
symptoms arc those of paresis, either with homiplegia. or paraplegia of the 
parts below the tumor, according as the growth involves a. lateral half or 
the entire Sltbstance of the cord. When the lesion is lateral, the paralysis 
may be crossed or mixccl; mot.or paralysis of one side may be attended 
by anresthcsia of the other. The paralysis is ra.~·elr complete at first, but 
jg progressive, though liable to rcma1'k:.~ble rcm1ss1ons, and eventually bc-

ti" 
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comes complete. As these tumors exlend and inl'olve lhe meninges and roots 
of Lhe nencs and are attended by inflammation, peripheral pains and mus
cular spasms may develop, while thecrdematons softening or asic~ndi11g and 
descending degenerative chaugcs m~ty cause atrophy and wast.mg or the 
muscles. Tumors of the substance of the cord may tbus resemble muscu
lar atrophy, ta.bes dorsalis, m}elitis or pachymeuingiti.s. 

IL Meningeal growths and tumors developed exterior to the membranes 
pursue a less latent course. rrhey involve the roots of the nerves c~irly, and 
arc productive of more marked inflammatory cbaugcs. llcuce Uic early 
symptoms are those o( both sensory and motor irritation. There are bum
iug, lancinating, and crushing pains, which are irregul<lr a~1d liable to 
severe exaccTbations, which may be attended by h)1)Crresthes1a and cuta
neous eruptions. There are muscular twitchings and spasms which, as the 
nenes arc more seriously :iffected or the cord becomes compressed, pass on 
lo paresis or complete paralysis with muscular atrophy and wasting. 'rhe 
sensory symptoms at the same time give place to numbness and anres
thesia. 

Spinal tumors of all forms produce more or less myelitis, and with this 
the reflex excitability is greatly increased and may cause contraction and 
rigidity.' Tropliic changes are la.le symptoms. In all forms of spinal 
growths the symptoms are liable to sudden nnd marked changes eitl1er 
favorable or unfavorable. A sudden redema 01· hemorrhage may cause ex
tensive paralysis, which mny be permanent or slowly reco,'ercd from. Or 
a rapid tmd marked improvement may be speedily followed by a more com
plete and widespread paralysis. When thO new growth invoh·es the Ycrte
brre and results in destructive changcs1 as frequently occurs with cancer, 
the early symptoms of pain and hypermsthesia arc usuaJly severe and the 
paralysis rapidly becomes complete. 

Differential Diagnosis.-littlammation, ltemortlwge, and softening of the 
cord are excluded by their abrupt onset, and Lbe fact that their symp
toms are more genernl and uniform in their development thttn those of a 
tumor. 

'11be nature of a. tnmor can seldom be determined, :md the diagnosis rests 
almost entirely upon the history and the }Jrcsencc of some adventitious 
growth in other organs. 

Prognosis.-Complete or even partial recovery is not to be expecterl, 
except where the growth is syphilitic. '11!10 paralysis and muscular at
rophy are progressive. No estimate of their duration can be made. 

Treatment.-Evcry tumor should be treated ai:; S)'philitic1 as this is the 
only kind amenable to treatment. "'hen the Yert.ebrre are inYolved, sup
porting appli<"lnces are indicntecl. S11rgif'al interference is always to be 
recommended if the tumor is circumscribed. 
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RPTX.\·BI VII>.\ A~I> llYIHWIL\ClllS. 

Spina-bific~a is a. cong?nital malformation due to arrcsLed development 
or some portion of the spmal column. Jt is usually a::;:·mcia.tcd with dropsy 
of the ~pinal cord, or hy<lrorachiri._ lntcmal hplromchis is a collection oC 
sernm IJl the central Cllnal, causing utrophy or destruction of the spinal 
medulla .. External hy<lrorachis is an effu::;ion into the ubarachnoid space. 
If the spmal Ci.Lnal closes, it is call<.•<l H. incolwnis .: if not, JI. deltiscens. 

Morbid Anatomy.-Usually two or three spinou::; procc:-<scs and lamin:u aro 
clefic~ent, the rudimentary portions of the verLebrnl arches arc spread out 
and 1rrcgularl~ cxpa.ncle<l, and the membranes protr~1dc through the aper
ture as a hernial sac. 'rhc tumor, which is ovul or "plierica1 and at birth 
about one iuch in din.meter, occurs almost im~nriably in the lumbn.r or 
lumbo-sacral region. It is tense [Ltlcl flnctuant, being filled with ccrebro
spinal fluill. Pressure on the tumor increases the tension, and may produce 
symptoms of cerebral prc1'surc. 'l'he skin o\~cr the tumor, although some
times normal, is usually thin and transparent. rrhc none-trunks forming 
the ca.udii cquina often tmrcrsc the interior of the sac. 'l'hc skin at the 
apex of the tumor is sometimes destroyed and the .::ac exposed. The point 
is excoriated oL· covered with pus a.ncl granulations, tHld the ulceration may 
go on to perforation. rrhe durn, mater always forms one layer of the sac. 

Etiology.-Nothing is known concerning the etiology of the hydrorachis 
which accompanies spina-bifil.la. 

Symptoms.-The symptoms of hydrorachis arc obscure. It may cause 
pressure on various parts of the cord a.nd cause paresis or absolute paralysis 
and wasting of the mu~clcs. When associated with spina-bifida, the tumor 
is the diagnostic symptom. If the effusion is in the central canal and lhc 
cord is thus implicated, the lower limbs arc usually paralyzed as well as the 
bladder and the lower bowel. Convulsions, spinal inflammation, or rupture 
of the sac with escape of its contents, usually precede de1.ttb, which usually 
occurs within a few weeks after birth. \\"'hen the fluid oozes away gradu
ally, relief fo1lows; spontaneous ancl complete cnrc may then occm, the 
tumor contracting to a small nodule, and the aperture in the canal closing 
more or Jess completel)'· When the dropsy is external to the cord and the 
skin thick, the tumor may increase in size without cauRing serious disturb. 
ance, and may e'en reach lhe size of a child's head, and life be prolonged 
twenty or thirty years. 

Other forms of arrested development often accompany spina-bifida. 
Prognosis.-It is very rare for patients with spina-bifida to reach puberty. 

The majority of cases terminate fatally a few cla)'~ or weeks after birth. 
The prognosis is favorahle when the. b~se ?f th(I t_umor is narrow,. the skin 
over it thick and normal, and when 1t 1s situated Ill the sacral region . 

Treatment-The process of Rpontaneous cure has been successfully imi
tated by small tappings, frequently repeated, ancl followed by light com
pre~sion. Only a small porLion of the flui<l shonlcl br withdr~wn at any 
operation, and the puncture should always be made at the side or the 
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tumor so as to amid injury to nl'n'c·trunks. Case~ have been snccessfuJ1y 
treated hy the injection of Fmall quantities of iodmc. 

OthC'r operaliH' mca:-ures, .-.uch as comprcl"ision of the neck of the tumor 
b_r means of a clamp or ligature. and excision, bavC' occa"ionally been em. 
ployed with t;ucce::;:o;: but no ::;ncb attC'mpt sboul<.1 be rn:tdc except when 
the tumor has a YCry narrow bm'C, and is situated over the sacrum. 

ACROMEGALY. 

Acromcgaly is a disease characterized by an enlargement of lhe he:Hl, 
trunk and extrnmitics. 

There is liltlo known of its etiology, but it usuaHy commrnces in enrly 
life. 

Morbid Anatomy. -'l1hore has been present in some cases enlargement 
oC the pituitary glarnl, but thi::; cannot be positirely associtlted with 
the disease. ()h::rnge::; iu the thyroicl gland may lu\\'o soma bearing on it, 
as some ca:-:cs have improved under the thyroid treatmetit. 

Symptoms.-\\'o find the enlargement gradually nffecting the parts 
mentioned. 'i'he lower jaw is especially invoh·('(l, giving a pcruliar ex
pre:;sion to tho patiC'nt. \re find also enlargement of the face, especially 
tho nose, lips and tongue. There is rarely much pain of an acntc char
acter present. The mental condition is one of moderate dementia. Thero 
i,; great :-;Jowum:1s in nil the me11tnl processes. 

Prognosis.-It is slow in its progress, but essentially inrnrable. 
Treatment. -801110 cn.ses have been reported in which thyroid extrnct 

has had a marke<lly beneficial result. 

DISEASES OF TUE PERlPIJERAL KERVES. 

Asicle from those conditions which distinclly aifect ncrrn-tnmks, some 
others arc so promincnlly manifesled through motor ancl l:lcnsory disturb
ances, as properly to come under this head. 

I sbaU here consider-

T. Peri'plw·al _,Yeuritis. 
II. Lo:::.ized Spasms and Paraly-

ITI. Chronic Lead Poisoning. 
IV. Cluonir: Mercurialism. 
V. Paralysis Agitaw;. 

VI. Facial Paralysis. 
YII. Eclampsfrrnnd lnfrtntile Con

vulsions. 
YllI. Tetanus. 

JX . .J.Yeuralgia. 
X. Jfegrim. 

PERIPJIERAI, NEURlTIR.. 

Wilbin a comparatively recent period quite a. number o( conditions for
merly supposed to depend upon disease of the nervous centres have been 
fot~~d to be as:ociatcd with iuflammutory and degenerative changes in the 
ne1,c-trunks. They arc grouped undcl' the general term peripheral neuritis. 
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Morbid Anatomy.-In the acute forms of the disease distinct inflamma
tory proce:-:scs cau usually he rf'cognized. 'l'he byperremi<t is sufficient to 
gi\•e the nerve-trunk a distinct pink color. an<l ('\' l'n cxlntn1satio11s may be 
present. Tho cxu<la.lion produet•is marked s\1 elling, and when the round 
cell infiltration, which i:-; ulwny1; prcl-icnl in acute ra::;cs, bccomcR mo1'C' 

prominent, the uene-sheaths and intcrstiti:tl tis . .;uc 8l1ow distinct pnrulcnt 
infiltration . Changes in the ncrvc-fihrcs n1ry with Lhc rxtcnt am\ severity 
of the mflammation. Always more or lc::;s compn'~:-ocd. the parenchyma
tous cbnng('s may ,·ary from ~light softening aml doucly swelling to faUy 
degeneration or complete tfo•intcgration of the llll'llullary sheJlhs a11cl axis
cylindcr.s. When vascular ancl cxudalivc clrnuges have not bc>cn followc>d 
by dl'Sfruction of the nc>ncs, lhe process may terminnle in simple reso\11-
tio11. Often, however, C\'Cn in these cases. and al\\'ays when there lws been 
los~ of tissue, repair takes pfooe by for~rntion or'll('\\' ronn("cfivc-lissno, 
which may develop quite evenly or in irregi.1l:ff palchC's (neuritis nod08(t). 
and cause, by its subsequent contraction, varying degrees of interference 
with nervous fuuction. \';'hen nen·c-fibres have been actually destroyed, 
partial restoration may t1.1kc place, but it is complete only when there hns 
been little lo:<s of tissue. 

Chronic neuritis is less frerJuent. In it the vascular and exudnlive 
changes are subsidiary anU emu unapprecia.ble. A development of new 
connt'Ctivc-tissuc may be the ouly cvi1leucc of pathologica.1 changes, but, 
more frequently, the inll.:mmrntion is so purely parenchymatous as rather 
to dcsene the name of degeneration. The changes are those of faLty 
met:unorpho.sis and atrophy rather than simple cloudy swelling. Pern1a
nent injury of the nerve-tnmks, rather than regeneration, is the termina
tion of thl'se clwnges. 

Etiology.-Dircct traumati!:im, pressure from dislocated bones, fracture:5, 
or tumors, and extension of iuilamnrn.tion from adjacent tissues. may each 
induce a local neuriti~. It is only wheu imvh conditions Hl'C complicated 
by sepsis that this 11etuitis becomes wandering or metastatic (neuritis 
a.'lccndens, aut rtberra11s, attt migrans). 

~[ost cases of primary neuritis appear without apparent cause. itla.ny 
forms of neuralgia and paralysis occurring as c·omplications of rheuma
tism, gout, lra<l, arsC'nir, or mercurial poisoning. and <llliccl conditions, arc 
believed Lo depend often upon neuritis, and thcst• poisons are thus included 
among its causes. Alc:ohol unu;t be recognized as :rn unquestioned cause, 
especially of chronic neuritis. Epidemic neuritis occnrs in tropical conn
tries, especially wlicn tho diet consists of fish and rice. It is essentially 
n neuritis. It is callc<l in Japan kakke and in India beri-beri. 

The determination oi a specific cause of tetanus has led to the belief that 
many cases of peripheral neuritis have a similar opccific nature. 

Symptoms.-Acute neuritb may be cithorp1·imary or 8econdary. 
Primary neuritis is usually multiple and degenerath·e ju character, its 

etiology coming under the hl'a<l of coustitutioual causes. It rarely affects 
the cranial nen'es. Its iuvosion is sudden and attended by the usual symp
toms of fcrnr, with a templ1 ratun' of 101°-105° F. A marked mcrcase in 
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the pulse-rnto out of proportiou to the febrile morcmcnl, is. a p~cnl.iar 
:-.\1t1ptom :-omdimt'" ub:-ern•U. il prol1ably dt·pPntb upo11 !'Ollle mqilicatiou 

of the rngu,i. 
In the early stages of irritation the sen~ory ner:es ~uflcr mu~t, l'O l_hat 

hyper:Pstla'sin and rnpidly developing shnrp, la11crnating, tenrmg pains, 

which follow rather closely the nC'fve distrihntiun, arc the promiuf'nt C:IJ'l_v 

~ymptoms. \\ hilc urn~t·tilar $pmm1s arc oftl'n. indeed usnully. ab:-ent, and 

ecldom, if ever. arc more than lihrillary twitrhings. .\s the di:-;e.::•Sf' pro 

fi~~'.:::s~,~~o~,;~:·~)•:~ 0~o t~!11:t~~~~~ o~1:~:~ol ~~~~~~~- :~~~~~~~~~11\~·~:a~~:.~!~~t~~f' bt~~t<~~ 
not cli!'appear. aod gradually or rapil11y den>loping paralysis. with loss of 
all the rcilC'Xl'"'· give e'"iclence of the implication of the motor trunks. As 

in other acute discnse, tho cour::;e and extent of the disc·a~c arc ,·ery mri

nhlc. ]n one rasc pnre~is or paral.rsis will bo present almost from tho first; 

in another it will be clelnrrd some clavs, or eYell week~. The di~e:ise is 
rarel."f arrC'stcd before the. cle"felopmen~t of di:-.tinct paralysi~, while somP 

caf':CS nrn nu exceecling·l.v acute rour~c, and end in death from parftl_rsis of 
the respiratory muscles. Others st:1rl in acn!l'ly. rmd tlwn l1ecome chronic. 

In all severe case::; electrical irrilal.iility of the ttffected mul'l'cles is largely or 

t·omplet~Js lost, and, many time . .;, the reaction o[ degeneration and atrophy 

uf the muscles wiJl be <levcloped. Occasionally multiple neuritis is ehronic 

from the start. Recovery is :.1hrnF ::low, and proportionPd to tho exlcut of 

p;1renchymatous change in the ucne-fibrcg. Paralysis in multiple neuritis 

tbually begins in llw lower extremities, and docs not, as a rule, :iffect tlic 

hladtler tllltl rectum. The eymploms of traumatic neuritis arc lurgely 

local, ancl include similar ~ensory and motor disturbnnros. The const1tn

tional manifestations nrn usually those of a 8implc iuO:nnmalion. 

Differential Diagnosis.-)Iultiple neuritis is most liable to be mistaken 

fur poliomJelitis or locomotor ataxia. The diag11osi;; rests upon the acute 

inrnsion, the e' idcnccs of sen~ory dish1rban<·e,; r 1pidly changing to those 

of decrease and loss of motor fll11ction 1 with muscular atrophy, loss of 
rellexes, and the reaction of degeneration. 

Prognosis.-'I'his i.~ <'~C'ecdiugly uncertain anll rather unfavorable. )[any 

1;c,·erc ca~C:'i, howernr, go on ton partial recovery, and, when the <liscttsc i.s 

un-cstcd c11rly, this may be complete . 

. Tre_atment.-Iu .the early stage, during the intensity of the sensor.r mani

Icstabons, morphia must be employed for their relief. llot packs and 

~1thcr local. sedatirn::; arc often of assistance. During the stage of ad vane. 

mg ~rnralyt-;is, the treatment is purely tonic and syrnvtomn.tic. Whcn rcgen

er:.Won of the affected 11crn•s begin:-:, gnlvani~m is of value in connection 

with other lonics,. ~oth to lrnstcn the rcparativc proccssc:s and to improve 

~he muscular conchtwu. Salol and the salicylnles have isccmed of service 
111 some cases. 

LOC.A.LlZED SPAS"S AND P.\R.\LY~E~. 

!U··~"'I" 11111 _\"uu" '"-) 

Writer's cramp is one of the more common rnrietieR of ;rnomalons mus· 

1·Ldar moremrnts_, or of those cli~eases wliich Duc:bcnnc• calls "fuuctioual 
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impotences." Of essentially the same nature nro piano-players' cramparnl 
Ille inability or t~ilors, dairymen, Uricklayer:;;, or telegraphers to execute 
inovemenls to wh10h they have long been accustomed . 
. Morbid. Ana.tomy.-Tt ha:-; been Lliouglit th:i.t dcg{'flcrative changes occur 
lll the sp11rnl cord, but acoorcling to Dr. Reynolds Lhesc diset1ses arc due to 
a pen·erted uutrition of t hcsc parts . 

. Dnchenuc believes that tho primary change is in the nerve centres. and 
gn~es as a strong argument in farnr of this riew the fact that the malady rcry 
<1mckly affccbi the left hand when this is use<l to supply the right in one 
who has wrikr's cramp. Dr. Poore, howc\·er, suggests that the lesion in 
typical ca1;cs isnt the periphery, either in Lhc 111uscles themselves, or in thefr 
terminal motor nerves. Uc attributes the tlisease to o\·cr-use and over
fatigue, not to central changes; and states tlrnt muscles which arc trained 
to work in order together no longer do so wbcn even one of them fails. 

Etiology.- \Yriter"s cramp, like other simi lar comlitions, as from violin 
or piano-playing, telegraphing, milking, etc., i!-i for the most part induced 
by long-continued u~e of the affected mu~clel"l. 

Symptoms.-It will be sufficient to describe writer's cramp as a type of 
all this clasi< or spasms. i-incc they differ only in the m11scles inrnhed. n 
genera1Iy commences with a sense of weight or stiffness in the affected 
muscles, together with discomfort and indefinite pain, whicl1 is perhaps 
rclie,'Cd b,v strong contractions or stretching tbe muscles. This uneasi
ness 81owly increases, and there is added a tendency to spasmodic movements 
which rcndrrs the handwriting irregular and covered with unnecessary lines. 

The pain and spasm at first follow only prolonged use of the pen, bul 
soon arc indnced very readily, until at length all attempts al writing are 
abandoned. In the earlier stages tJ1e patient is able to control the spasms 
somewhat and to relieve them by holding his peu in an unusual way or 
by some other device. For a time also after more delicate manipulations 
arc impos.:.iihlc, he can still perform coarser operations, but the disease a.1 4 

most im•ariably extends so Jong as the muscles arc kept in use, and may 
rcf;nlt in severe spasm whenever any attempt is made to use the hand in 
writing. Occasionally iL assumes a paralytic form and the patient is un
able to hold a pen at all, or pain may be a prominent symptom, radiating 
up the arm as a. se,·erc neuralgia. 

'~l1hc cli~easc may affect any or n11 the muscles of the hand or arm, and it 
rarely extends to the shoulder ancl trunk. More commonly the extensors 
and flcxors of the tbumb or index finger are affected. but tl1onglt there is 
generally a. distinct loss of power the muscles act perfectly in auy motions 
save those which induced the disease. 

In the other forms or local spasm the geuernl hii:;tory will be the same, 
and the deformities and disturbances will depend entirely upon the action 
of the muscles implicated. It is more likely to occur in those who merely 
copy than tho:-;e who write au equal amount, but think at the same time-
88 authors and journalists. 

Differential Diaguosis.-Thc history of the ca~e is all-important, and will 
generally be sufficient for a diagnosis. 
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f Pml polsit with which sci 1\enc1's palsy ma)" boconfoun<~ed, is ti(m~i·:ilh 

prc~cded by. s~veral attacks of lead colic; there is Urn pecuhar
1 
~\ue ,'."~c ~'. 

thr mnrofo of the lrcth, thr Elkin ai-:sumcs nn c:11 th.\ ~rnc, am IC c rot 

wrist" ;xisb:;, conditions which tlo not occur in writers cn11~1p. 
Paralysis agilaiis, disseminated scln·osi~, :111~1 the t!·cmblrng due .to ~l~ 

age or to clironic alrolwli;ww~ will be readily d1ficrentmte<l by .th~ h1sto1j. 

Prognosis.-rrhc prognosis 1s favorable. The sh~rtcr the du1~t1011 of th.e 

con<lition, and the grea.ter the opportunity the patient has to g1~c the,ll:.11t 

rest the better the outlook. W'"riter's cramp is much more easily relicred 

in ti1e weak and nervous than in the .strong anc~ robust.. . 

Treatment-Absolute rest is esse~t1al, and w1ll .som~t1mes alone bes~~

cient for a cure. The mild galrn.mc cu1T?nt, blist~rrng along the ne1 \e

trnnks, should they be tender, and rhythmical exermsc ~f the affected .. mus

cles short or fatigue is otten of marked service. .Morpbme hypodermically 

may relieve, but do~s not effect a cure. Th_e mind and b~dy must h~ve rest 

as well ns the muscles. llypodermic inject10ns of atroprn, strychn 1~, and 

Fowler"s solution have been used with success. i\fassage to th.e part is rec. 

ommende<l by Rea.rd. In my experience the only course wh1~h has been 

followed by markedly beneficial results hns been ab~o1uLe rest of the affected 

muscles, with sea bathing and the intcmal use of iron. 

CHRONIC J~EAD POISONING. 

(Leud Palsy.) 

This is a morbid condition produced by the introduction of the salts of 

lead into the system, either through the mucous surfaces or the skin. 

Morbid Anatomy.-Aftcr the salts of lead ha1·e been received into tho 

system, they become deposited in various tissues or arc discharged by the 

emunctorics. They have been found in all the tissues of the body. 'rhey 

arc eliminated mainly by lhc kidneys. In the paralysis caused by lead 

poisoning the muscles and nerves arc early affected ; later the nen'e

centres become implicated. It is probable that the lead deposited in the 

affected tissues impairs their function and leads to their clegenera.tion when 
the paralysis has existed !or a long ti me. 

Etiology.-'rhe sources of lead poisoning are numerous : painters and 

workers in lead arc those most frequently aflectecl. Drinking-water, wines, 

and ales frequently become imprcg-nated with it, and then become a source 

of iufcction. rl
1
he application of lead powder as a cosmetic to the face and 

neck has caused 1eacl-poisoning. Some persons arc much more susceptible 

to its poisonous influences than others ; I have known a few closes of lead 

taken as a medicine to give rise to pronounced symptoms of le1.1d poisoning. 

Symptoms.-Thc general health of those who arc the suhjects of chronic 

lead poisoning is always more or fo~s impaired. rrl1eir ~kin becomes sallow, 

dry and harsh, the)' suffer from dyspeptic symptoms, Joss of appetite, and 

co~s~i1:ation. A blue l~nc .forms along the edge of the gums immediately 

~dJ011~m.g the teeth, which 1s regarded by some as diagnostic of lead poisou

mg-1t I:> often present in tlMsc working in lead who are free .from other 
symptoms. 
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'l'he most important aml C'haracteristic l:ij'rnptoms are intestinal rnffr, 
and affections of the nervous system. Lead colic lrns been considered in 
the list of Intestinal Di~cascs. 

0

'l'hc most frequent of the nervous affections 
is dro1Hvrist from paralysit:i of the extensors of the fore-a.rm. It generally 
comes on gradually after one or two attacks of colic. Sometimes its ad
vent is sudden. Ju painters the right hand is first affected, but after a 
time both bands are iuvohed. rrhc signs of lead palsy arc loss of power 
O\'Cr the extensor muscles of the fore-arm; first the patient is unable to ab
duct the thumb, then to extend the finger, then to extend the hand on lbe 
fore·:.mn, and the hand drops when the arm is held in a prone position. 
The paralysis is generally limited to the muscles snpplicd by the raclial nerve. 

The paml.vzed muscles waf.:tc rapidly and lose to a greater or le:::s degree 
their clectl'o-contractility; there is no loss of sensation iu the paraJyzecl 
limb, ancl not infrequent!)' it is the seat of severe pains and tcndcrnci-:~. 
In some instances other muscle~ besides those of lhc fore-arm are affcl'ted, 
as the deltoid and triceps, anll the palsy may inrnhe the muscles of the 
lower extremity, especially the C'Xtensors oi the foot and leg. In rare in· 
stances all the voluntary mmscles are invohccl. Gouty subjects are pecu
liarly snsceptihle to lead poi~ouing, and iu such ca~cs the cirrhotic kidney 
almost always exists, giving rise to albuminuria and the other phenomena 
of the cirrhotic form of Bright's disease. 

This condition is often accompanied by amaurosis a.nd other grave ner
vous symptoms. 

Differential Diagnosis.-The diagnosis of lead colic has been considered 
under the head of Intestinal Colic. Lead palsy may be clistingmshed from 
other forms of palsy, by the history of the case, by the absence of cercbro
spinal disturbance, and by the blue line on the gums. When the muscles 
of a paralyzed limb respond to the influence of the electric current lead 
poisoning ma.v be excluded. 

Prognosis.- Cbronic lead poisoning is rarely a direct cause of death, 
although it may exist for years, the longer its duration the less prospect 
there is of complete recovery. Extreme wasting o! the paralyzed muscles 
with loss of electric contmctility renders the prognosis unfavorable. In 
some instances the muscular power may be regainecl when the excitability 
does not return. 

In most cases the general health is not seriously impaired, aucl the re
corcry from the paralysis, if not complete, is partinl. rrhe iatal cao;;cs aro 
those wl1ich have been a long time exposed to the poisonous influence oI 
lead, and who have been intemperate. 

Treatment.-The first thing to be accomplished is to remorn the patient 
Crom all soi1rces of lead poisoning. Extreme pcrsoual clean1iness is im. 
portant for those who cannot a.void such expo:-:ure. rl'he habitual U$;C of 
lemonade made with sulphuric acid is regarded, to some extent, as pr°' 
tecti\'C; it acts by con,·crting the carbonate and other ealts of lead in the 
stomach into the insoluble :-;uJplrntc. Yarions methods have been proposed 
for remodng the lead from the $;ystem, the most eil'ectirn of which is baths 
containing some soluble sulphide. 1 

1 J)r. Pcremt nc0m 11w11d~ b.ilh~ mctlkuM.i Uy tli~::;ohiU"g i;ulphitlu tli pOUl~lllLUW m llle proponion of 
twooouee11mfif1eeugallowsofw11ter. 



Jndide o! potassium is rcco111mc111lc<l on. lh~ grou n.d that the iodiil" 
makr~, with the iu~olublc salts or lead d?po.;;1trd m lhc Ll ~st~c, a. 1.u.•w soluble 
~alt, which C<lll he eliminated by the k1dlll'JS. J~s adn11n1slrat1~n sho~ld 
begin with (iftccn gr.tins a <lay, and be gradually ~ncrcascl~ to lh.irty g1~,ms 
a day; it may, in anremicsubjeet~, be combuicd with chlorale or iron . Ibo 
bowels should alwai·s be kept freely open. . . 

'l'he only effectual remedy for rrbtoring the paralyzed muscle is elc~tn c· 
ity in t he fo rm of FaraLlization. l ts il~')p\ication should nol he conlrnued 
more rhau ten or fifteen minutes t h ree times a day for two or three months. 
Severe shoch should be carefully U\'oidcd, alt hough a currmt of high 
tem•ion causes no morcment in the paralyzed mm•cles. It is important that 
each paralyzed muscle should be treated separately. 

OIIRONI O ~mRCURIALIS~L 

(Men~uri((l Tremor.) 

C'hronic mercurial poisoning mny result from the long.eontir.ncd intro
ductiou of mercury into the systt• m, either through the stouw(' h, respirator) 
organs, or skin. 

MorbidAnatomy.-No characteristic lesions have been discovered in tl10se 
who have died of chronic mercucialism, except the deposit of mercury in 
the tissues, especially the brain, liver and kidneys. 

E~iology-\\'orkers in mercury, as gilders, looking-glass manufacturers. 
and those engaged in quicksilver min ing, arc those who chiefly suffer :Crom 
chronic mercurinlism, although it may re:::.nlt from its long-continued 
medicinal use. Those who are exposed to its fumes are especially liable 
to its poisonous effects. 

Symptoms.-Tbe manifestations of chronic mcrcnrialization arc mainly 
confined to the nervous and muscular system, and may be designated as 
mercurial tremors. Its first indication is a trcmulousnes!:l of the hands 
and arms, uccompanie<l by numbness and t ingling, with pain in the 
joint~. TheRc symptoms may contin ue for years without interfering 
mfttcrially with the general health of the individual; hut sooner or later 
i.he entire mu!o';cular systC'm becomes invadecl, and speech, degfotilioa, and 
rc:;piration arc more or less interfered with. Chorcic mo,·cments occur, 
the imtieut is un able to walk or 8hmd without flS8istn.nce, and the face is 
contorted by muscular spasms; while the patient is in the recumbent pos· 
lure and makes no muscular effort::., the muc.:cnlar spasms ceaf:.e, but as 
soon as he attempts to stand or move, the choreic movements commence. 

In an adrnnccd stage of the disease the conrnlsive movements do not 
entirC'ly cea:;:.e whC'n tho patient is in the recumbent posture. After the 
tremur.s have conti nued for a loug time and hare been seycrc, the patient 
lntil'S appetite, bt•eomcs sallow and emaciated, and cerebral symptoms de· 
\e\op, the mo:-;l corn•tant of which are headache, vertigo, delirium, and 
epileptic conntll:)ions. 

Differential Diagnosis.-)[ercurial tremor may be confonncled with mul
t(ple s1,,.Zcrosis, paralysi8. agitons, and chorea. But a hi~tory of exposure 
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to mercurial poisoning. :i.nd tbc .fact that the nenous symptoms were pre
ceded by ptyalism, ulcerated gums, mercurial fetor of the breath, nausea, 
col.icky pains and diarrhooa, are gener:i11y sufficient to establish a diagnosis. 
U is also to be remcm.b?red that in parnlysis agibrns tbe muscles of the 
head and neck are not rnvolYed in the convnlsirc movements, and tha.t the 
position of the patient does not influence the spasms. 

Prognosis.-Mercurial tremor does not often tlircctly cause dcnth, but if 
exposures to the ca.uses of mercurial poisoning arc continued, death may 
result from exhaustion, intestinal or cerebral complications, or from ]n. 
tercw-rent disense. 

Treatment.-As soon as any of the sym1)toms of mercurial poisoning are 
present, the individuals must immediately be removed from all chance of 
exposure to the poison. If this cannot be effected, and they are compelled 
to Continue occupations where they arc exposed to the fumes oi mercury, 
they mu:-:t wear a protection over their face, and exercise the greatest per
sonal cleanliness. 

Drugs are of little service, the treatment is altogether prophylactic. 

PAR . .\LYSlS AGITANS. 

Shakiug palsy, Parkinson's disensc, of ad\'anced life charac-
terized by motor weakness aud trCmors of 101nutary muscles, cspcdull) 
of the limbs, occurring independently o.f muscnlnr exertion, which are 
finally followed by paralytic symptoms. 

Morbid Anatomy.-As yet no constant changes 1ta\'O been discovered. 
Some authorities consider it of spinal, others of cerebral origin. Among 
the former are Oharcot, Lebert, .Uarsha1l Ilall, and Rosenthal. Among 
the latter arc Oppolzer and Skoda. Senile changes in lhe brain and cord 
are found in a C('rtnin number of cases. rrhere may be sclerotic patches in 
the pons, the medulla oblongata, the optic thalamus, and hippocampns 
major, and Obarcot has found increase of the epithelinm of the central 
canal in the cord with pigmentation of the cells in the posterior columns 
of CJark. Diseased arteries and slight s~mguincous exudations have also 
been noticed. 

Etiology.-Rarc1y occurring before forty, the liability to it is increased 
every year thercnftcr. It is more common in men than women, ancl occurs 
chiefly in tho lower classes. Violent emotions, as grief, fear, anger or dis
tress of mind, degeneration of the bc:.1rt and ve.,·sels, and great bodily 
fatigue and c>xposure, arc among its exciting causes. rrhere arc no inclica
tiuns that tho disease is hereditary. 

Symptoms.-In nearly ull cases paralysis agitans is insidious in ils ap
proach, and begins in one foot,. b:md, ?r _possi?ly a sing!? finger or the 
thumb, asa~light oscillating motion, which JS qmtc rhythmical and cha.rac
trristic. For a time this trembling may be intermittent, but appears with
out any apparent cause and uncxpcctc>d.ly. In th~s.carl~ stage it can possi
bly be nrrested by an effort of ~ho w1l1, a coll(l1ti?n 111 m~rkccl co~trast 
with the very decided increase Ill the tremor which late m the disease 
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follows every effort to control the mu~cles. As the disease advances Find. 
ltu osciJlating movem('nts affect the muscles of the forcnrm, arms anti 
shoulder, and the entire limb is in a. continnous tremble. 'l'hc rcnrnining 
limb of th(' aliected side usual1y becomes invol ved beiore the disease crossC;s 
the meclian line. Pain, weariness :rnd stiffness in the affected muscles pre
cede, in some cases, the development of the characteristic tremors; or the 
disease may atta.in its fnll development through a series of increasingJy fre-
1:p1ent sudden attacks of tremor lusting only a few days each. 

At the height of the disease nearly all the Jirnbs arc involved in an inces
simt motion which is liable to SC \'ere exacerbation upon muscular exertion 
or during mental disturbance, and which ceases only during sleep or anres
tliesia. 

Later on, rigidity, painful cramps, and contractions affect not only the 
muscles of the limbs but also those of t11e trunk, neck and face, giving the 
patient quite a characteristic appearance. rL1he countenance assumes a 
fixed, stariog look or distress, the head is drawn forward and t he trunk 
flexed; the lower limbs and arms, which arc drawn away from the side, 
are rigid, and all the joints are ilexecl, often causing markod deformity or 
the bands. Although the rigidity o[ the limbs does not prevent walkingi 
the patient's gait is cbarnctedstic. As he rises, or when he stands, there 
is great unsteadiness and difficulty in maintaining equilibrium, which, as 
he stru:ts to walk, causes him to 1'ltn forward to avoid foiling. This dis
turbance of equilibrium is not associated with Yertigo. 

The muscles of respiration and deglutitiou are notinrnlved, but thcvoiee 
is often tremulous and speech is slow, hesitating and laborious, so that 
words are distinctly broken up into syllables. Although muscular move
ments are attended with extreme fatigue, the force of the contractions 1s 

but slightly diminished until late in the disease, when, from increase in the 
rigidity, the patient takes to his bed. 'l'hern is little sensory distmbanlc 
except a subjecti\e feeling of heat, which is nry distressing. 

As the end approaches, the memory and intelligence fail in connection 
with the generally defective nutrition. Although the disease may last for 
twenty or thirty years, dea.th most commonly results from some intercur
rent disease. 

Differential Diagnosis.-In clisseniinatecl sclerosis tremors occur only 
when the muscles are in use; the disease begins iu the lower limbs, affect!! 
younger persons, and paralysis occurs early. The patient has uo tendency 
to run forward, a.nd docs not present the peculiar physiognomy of shaking 
P_a lsy. Senile, alc~liolic, . lead and mercurial trembling arc readily diaguos· 
t1cated by the previous history and concomitant symptoms. 

Prognosis.-ParaJysis agitans is a very chronic disease, ancl the outlook is 
never favorable. It may last twenty.five years. After a few years the 
muscles waste, . the patient is confined to his bed, there is physical and 
mental exhaustion, bed-sores form, and death results from asthenia or 
com~llicatious. ~he more common complications arc acute Johar pneu
moma and pleurisy. Paralysis agitans has been recovered from in the 
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cnrly stnge::-, hut Eulenberg says that there i:; rul~on to donbt the diagno. 
sis in such cnse~. • 

Treatment.-No definite results ham hee!l attained by the use of :m~r 
remedy. All the nerve stimulants, tonics, and sedatives ha ve been cm~ 
ployed, of which. Charcot considers hyoscyamus tho only useful one, an1l 
the effects of tlus are temporary. The constant current has seemed to 
have some ~alue as a distinctly curative agent. Beyond this, general touio 
treatment is the most that cao be attempted, and this should never be 
omitted. 

FACIAT, PARALYSIS. 

(Bell'11Paralyrill.) 

Bell's paralysis is a paralysis of the muscles of the face due to any lesion 
implicating the nucleus or fibres of the seve::nth pair of nenes. 

Etiology. lt mny bc> can'-ed within thc> skull by blood extravasations, 
tumors, and inflammatory products, which gi'\"C rise to pressure. Fracture 
and morhid growths may cause pressure on tho ncn·c, in its pnssa.ge 
through tho cranial bones, guflicient to produce the paralysis~ It may 
occur in connection witll di.:K·a~c of the iutcr11al or middle car and from 
loca l neuritis. 0LLtsi<.lc the ;:;kull, blows, wounds, swclli ngi:; of the parot1cl 
gland or other tumors may cause it. It is rno.r.:t frequently tl1e result of a 
rlraugllt a,fcold air on the sidf of the face, especially while sleeping. 

Symptoms.-Its onset is usually gradual; but when fully developed its 
symptoms are striking and characteristic. All the mu~clcs supplied by the 
se¥e:nth nerrn on one side of the face are paralyzed .. The forehead is smooth 
and motionless on the parnlyzed side, the corner of the mouth is drawn to 
the opposite side, aad the paralyzed side closes less perfectly than the other. 
rrho patient cannot close the eye on the affected side. As soon as tho face 
is moved the paralysis 1s unmistakable. Whistling ancl drinking are im
possib1C'. Ccrtniu letters, as P and B, cannot be pronounced; food collects 
between the check and teeth on the palsied side. 'l'lio tears mu down O\'Cr 
the check, an cl, if the chorcla tympani is involved, the sense of taste 1s per
verted or c1e:-:tro1cd 011 one-half of the anterior portion of the toagnc. At 
the same time the snlirnry secretion is diminished. The untla. is usually 
defiectecl; tho ala of the nose becomes flaccid, and tho nostril on tho affect
ed side is narrowed and loses its rotnndity. Imperfect closure of the eye 
exposes the orga11 to all sorts of injuries, hence disease of the cornea and 
conjunctiva is very common. During tho first two or three days the mus
cles shO\V increased irritability lo the galvanic current; Out they gra<lnally 
10~0 their Faradic, while they retain their galvanic irritability. 

Differential Diagnosis.-When otorrhcea, disturbances of hcnring, obliqu ity 
of the uvula, diminished salivary secretion, and lo~s or taste occur, the origin 
of the paraly8is is within the aqureductu'> Fallo11ii. When the taste is nor
mal and the uvula straight the cause ia usually peripheral, e. g., cold. I~ 

1 llnrulrll·ld Jorws think• that there nre two form~'. one entirely incurable, occurrin~ hi o/11 pefi:'ons und 

~:~x:;::~~!'b~i1~1~t"~~;,~:~~~~1~~~~11 1:,~::~ 1 ~c~;::.~:~~r\'ou~ ~>·~tern; tbc other, 1u !JOtwr1tr pmoue, curable, 



thl·.-.c 1·:1,.t·l"i al:-o electro-mnl'lcul11r rontradility hi rn1iidly lo:;l. 'fhc origin 
nrn_y bL' ~11rpo,.;cil to be central when o/hrr 11~1'\l'::i aro involved, cspcriall} 
if the auditory nn<l tho Lrigcmim1s are affccLml. 

Prognosis.-fo organic di:-:cusc of the brain or with lr~ions of hone the 
prognosis is unfarora.hle. When nri:;;;ing from colil, sl ight injuries, or ~Jpl1-
i1is Lhe prognosis is favorable. Complete recovery is usual ly reached in two 
or three months. There 1s no rnle by which one ca.ncstimate its duration . 
The more the elcctro-muf:cular contractility is diminished the ]pss the 
chancps of complete rccO\'Pl'_\'. 

Treatment.-When clue to cold. apply a few leeches to the mastoid proc
ess, followed by hot fomentations; suLseqnently bli:;ters behind tl1e car and 
other counter-irritant~ mn.v be re!:lorted to, and the alternate Faradic and 
volta.ic currents arc to be "relied upoo. Massa.go nn<l shampooing may he 
tried. Gowers recommends innnctioos of olente of morph ia.. When due 
to syphilis, anti-syphilitics are indicated. Niemeyer recommends mcrcu· 
rial ointment. 

"'J<:CLA~IP~I.\ .\XJl lXFA..i'i'L'lLE ('(t\'\'l.fLSIONS. 

Epilcptiform conrnlsions a.re of frequent occurrence in connection with 
distincL lesions of the ncnous centres ns well ns with rnrious reflex disturb· 
1mcc.::;. lndccli, they may he fiymptomatic of any cerebra.I clisc:i.:ie, :t8 c:om-
1n·el'isio11 from fra.etun.'. hemorrhage aml tumors, or thrombosis, embolism 
null inllammatory proc:;sse.-.. In those conditiom~ where they can be 
e1scribed to distinct pnthologic:al changes they are termed cclumpsia. Vlini
l'all_y such conndsion::::, as ·we11 as those from ur::emin and other poi:o:on1', arc 
often identical in appearance with epileptic fils, and arc to he <liagnosticatcd 
b_v the c:oucomitant symplom!:l. 

When !:luch conrnlsiorn; occur in children, as they often do from reflex 
irritation during teething, in gastro-intcstinal disorders, in the carlj' l'.tagc,i 
of blood poisoning, :ind, indeed, in any c:ouclition which in the adult pro
duces a. chill, tbt.?y arc then (':tllcd infantile coundsions. Althoug-h fre
quently indi:stinguislutble from epilepsy, tho convulsions of eclumpsia, and 
more particularly infantile co11n1lsions, may present only a. portion of the 
trne epileptic fit or even he Ycry slight. rrhey arc, morcornr, less regular 
iu their occuncnce, and, until the can!:ie is removed, tcncl to increase in !ro
<1uency and intensity. They arc less !:inddcu in their dernlopment aliso, 
:tnd, although much more fatal, owing tu their frequent dependence upon 
an irrl'mcdiablo ca.use, gcnerully cease permanently when the cause is rc
mo,ed. Jufl.lntilc convulsions present the widest range of intensity, but are 
always a c~u:-e of anxiety, especially when the respiratory muscles arc in· 
rnlvcd, as 1s frequently the ca!'c. 

rrhe indications for treatnient are, oi courise, found in the cause. In 
eyphilil'l. urremia, amemia, gastro-enteritiEi, etc., the treatment will in most 
ca~es be under way before the occurrence of convulsions. When, howcrcr, 
fhl'_y arc the juiliatory symptom~, all po;:;siblc cau.ses must be carefully 
iiOught. The diseov-ery of a cause will hulicate Lhc treatment. Infantile 
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convnlsions often ari~c from ~light <'fln~cs that !rc<]UPntly escape detection 
Ln surb case:-: the grncral hcmlth must lie improved, the alimentary canal 
freed from a possible hidden r:rn,:l', :mcl the clothing c·ardnlly inspected 
and made loo::ic anll unirriln.ting. '!'he usual 11n! i-spa:o::modics, hclla<lonrw, 
t he bromides, etc., ma_y then prnpcrly be 11se(l. Hot, lmth~, com1ter-irri
tanls to the Uack and neck, or uold to tbc hc:td, arc ofteu ol ::iCrvicc. 
Ch loroform is the must appropriate ngcnt for controlliug the spasmt:; 
temporarily. 

Tetanus, or lock:jam, is a Ionic spasm with paroxysmal oxacC>rha.tions of 
the volu ntary muscles; those of tile lower ja.w. neck, 1uHl pharynx arc 
usua lly first affected. Acute and chronic varieties arc recognized; t.ho 
latter is called tetanus mitis. 

Morbid Anatomy.-Thcrc arc no constant lesions in tetanus, and tho~e 
which arc commonly present arc quite as possibly sccondar)' as primary. 

In tmumatic tetanus the nerYes supplyiug the affected parts arc sonw
tirncs inflamed, but emu this condition is not iuvariahly present. Jn the 
cord there is often more or less hypcr::emia, with 15Jigh t clrusion, and per
haps cxtrarnsati011. This is frequently attended b)'8omc a:lllcma.tous soften
ing and inlerslitial exudation of finely granular or stmelureles.-; matter, 
especially in the gray .substancc, in the fis::;urcs, and on the surface of the 
cord. 'l'etanus is usually traumaLic and may follow thc most trivial 
injury, :ts a splinter in thc flnger, hut is more apt to develop aftn corn
poun<l or complex fracLurc:<. lacC'rated, cru~hecl, and punctured wounds, 
and wounds complicated by the prc~C'ncc of foreign bodies. It may occur 
nfler abortion or nornrnl delivery. and trismus na...,rentium is uscrihccl to 
t he wound at the na,·el. 

OUrn:d ic conditions have a distinctly exciting influence in the Jlroduction 
o! tetanus. H jg much more common in hot tbau in temperate climates. 
and rapid changes of temperature, cold and wc·t. arc C'spccially fa\'Ol'able to 
its cle\·C'lopmcnt. It is said that fright, anxiety, or depression markrdly 
predisposes to its occurrence, as in armies it prcrnils most cxlC'nsivcly 
among the defeated . 

Clinic~1llv, tetanus can be excited by strychnine, crgotin, brucinc, piCl'O
toxin, an<l .caffcin. Occa~ionally tetanus arises from unknown influences, 
when HO wound or nbrusion is present, and when the only :1pp:u·ent assign
ablC' cause is exposure to wet an<l cold. More recent investigations have 
seemed to show that tetanus may be a specific dis(•asc of bacterial origin . 

Tetanus may occur at anr agC' und in either ~ex, but is most freqnc.>nt in 
adult male~. · ~ 

Symptoms.-'retnnus generally comes on in from ~ix lo twelve days after 
the injury, but may be delayed three or four \\'('(•ks or appetu· within a few 
hours. Ju tho largest number of cases il begins with stiffness of the mus-
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cl cs of tho neck nnd jaw. 'rhis quickly extends to tho mnscles of mastirn
lion and fac·ial expn:'~"ion; the patirnt's jaw hrcomrs locked and the h{·:HI 
fixed. :wd !ht• faec wears a pccuJjar frown. '£he tonic !-ltiffnrss is aggm
ntcd hy every attempt to u~e tho muscles. Deglnfilion is diflit'ult, mHl 
later IJC'~omes. almoi<l impossible. By degrees the othr1· rnur-clt•s ar(' in
rnhcd. the trunk i;; ~tiff' nnd more or Jess cunccl. the abdom{'n tense and 
hard, and llw lirnhs cxtcnclc<l and rigid. \rhrn the dinphr:igm is mond, 
a sharp, sudden vain shoots through the bo<l.y from the ensiform cartilaµ-e, 
which is considf'rrd diagnostic. It is uccompanird by intcnsr dJRpnO'a. 
This general rigidity of the mnsclc.s is contiuuons and progm•sh·e, but is 
marked by paroxysmal aUachs in which all tho symptoms arc immensely 
exaggerated. 'rhey nrc excited by a.ny muscular action, by jars and other 
slight causes, or may occur sponlanoonsly. During a spasm all l ho musc les 
become powerfully contracted. 'I'he Jimhs arc extended, the back arched, 
and the face assumes tho risus sarclonicus. Tho head i" retracted, lllld 

the patient may rcist only on his bead and heel~. 11he respiralory muscles 
suffer also, and respiration may be entirely arrested, and llic !ace become 
cyauotic. As the paroxJsm passes a.way it is only a remission; lho muscle& 
nre still liar<l and slift, the jaw closed, and lho respiration rapid and sbal4 

low. The i11trns1..• cramping pain of the paroxysm gives place to a hea\·y 
nche and sorcnc~~. 

Xotwith~ta.nding the severity of the disease, consciousness and intelli
gence arc rarely impaired, nud tho temperature an<l pulsr-rate are only 
elevated on account of the muscular action. J n1:>t before death, however, 
in many insb.ince:., there is a rapid and enormous rise in lhe temperature, 
which may reach 112° or l14° F . The urine is scanty, the bowels are con· 
stipatcd, ancl the body is bathed in a. profuse sweat. Reflex irritability is 
increased to a high degree throughout. 

Differential Diagnosis.-'l1he absence of hondacho, delirium, and coma, 
and a normal temperature in the intervals between tho attacks, will sullice 
to distinguish tetanus irom any cerebral or ce1·ebro-:pinal inflammation. 

Hysteria, hy;,teru-ejJihpsy, and sometimes epilepsy may simulate it, !Jut 
the development of the disease quickly affords a diagnosis. 

Stryclinia poi•o,iing is to be differentiated by the history of the case and 
the examination of voided matter. In strychnia poisoning, consciousness 
is lost, an<l the muscles of the jaw, head, and neck arc last and least 
affected. 

Prognosis.-Tetanus usually terminates fatally before the tenth cloy; but 
if the twelfth day be passed and the temperature docs not pass 102° F., 
and the respiratory muscles are not inTolved ; or if the disease ha:; occurred 
nt a. remote period from the reception of the wound, the outlook is quite 
hopeful. When tho patient is young, when strabismus occurs, or the 
wound is very recent, and when rigidity appears early tho case is nearly 
always fatal. 

Treatment.-So far as is known, no treatment has any controlling cfkct 
upon tetanus. Innumerable remedies have been triecl, with cqun1ly bad 
results. A highly nutriti<:>us diet, with alcoholic stinrnlanls, h~, perhaps, 
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the best treatment. Alimenta.t ion must bo carried on by a stomach-tu hf' 
0 : by the rec~um. Recently, cun1rc, nitrite of amyl, and hydl'ate oi chloral 
(m f?rty-gram doses) seem to be the favorite drugs. Locn.lly, ice ancl cold 
effuswns to the spine prove beneficial, although hot applications are more 
grateful to the patient. 

The i:tmost care shoulcl be taken to ayoid all irritation and to keep the 
patrnnt m the most absolute quiet. 

N lWRALGl.A . 

. The term neuralgia is applied in a very general way to pain, which is 
c1tl1cr o[ id iopathic origin or constitutes the principal and at times the 
o.nly s.vm1~tom ?f. some obscure lesion. Neuralgia is a symptom iuJica
~IH' oi direct 1UJnry to, or altered nutrition of, a sensory nerve, which 
m the former cnsc is more or less persistent, but in the latter is usually 
paroxysmal. 

~orbid Anatomy.-It may be functiona l or organic; but m the majority 
of mstances no changes can be found after death. 1 When neuralgia is a 
symptom of acute neuriti~ or peri-neu1·ilis, the nerve lruuk is hy1)erromic 
and swollen or degenerated and atrophied; when a symptom of clu·onic neu
rili.'i, the nerve has undergone sclerotic processes, and compre::ision with 
tlegeneration of the nerve-substance follow::;. 

Neuritis may be descending or ascending. When it attacks nerves at 
various points it is called <lisseminatetl or migrating neuritis. Wh en 
neuralgia is a symptom of pressure from honors, either in brain, cord or 
at any point along the nerve trunks, the pain will be confined to the single 
nerve. Gum ma.la, aneurisms, and osteomata. arc the tumors which usually 
induce such com prc)';~iou. 

Etiology.-Neuntlgia is ofteu an hereditary disease in t hose ol a neuro
pathic tendency. Any disease causing general, or local, permanent or 
transient awcm.ia,, is a marked 11redisposing cause. 

Among e:I"citing causes arc cold, gout, rheumatism, lead, mercurial and 
other states of cl.ironic blood poisoning, and traumatism. Disease of 
the genito-urinary tract, especially in women, oft.en excites reflex or sym
pathetic neuralgia in remolc nerve-trunks. Reflex neuralgia is :1 lso induced 
by decayed lecth, dyspepsia, worms, constipation, etc. Neura.lgia may 
follow or accompany herpes zostcr, and occms very frequently in convales
cence from relapsing fever. 

It is rare before puberty, but just at this epoch there is a marked predis
position to it. Those between twenty and fifty years of age suffer most 
frequently. Women arc more liable than men; but males suffer from 
sciatic neuralgia much more frequently than females.~ 

The theory that neuralgia often depends on dilatation of the venous 
plexuses which surround a nerve at its exit from a bony canal, is supported 

~::r~l~~~~~!~~~~:~:.:~~~~i1~:~1;:~~£~t~!1;~~::~~:!:~~i~~~[~;~~~~1:e;}~~~~~;1:!~:~ ~:~~~:=~~ 
url~i~1~1~1~n":~tec~~~1~·t tho left l:!idc is 1iredi~1>0~cd to intercustal neuralgia on account or the :urangemen ' 
or lhe \'enou~ circulation 

Gn 
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bJ the fact t.lrn.t the fin;t branch of Lhc trigemiuus 1:mficrs far oftener than 
either the secou<l. or third, or both combined. 1 

Symptoms.-Bcfore the actual pain begins in a ncn·.e, th~re may. bo 
numbness, slight cnbmeous hyperrosthesia, or some pecnh~r s.km scnsa.l1.on 
which is well-known by lhe 11cnralgic individual. The pnrn is n.t first Ill· 

termitLing, later it is continuous with slight remissions .. The char:1~ter 
of the pain varies : it may be dull, boring, stabbing> t~~mn.g or dart111g-, 
and is confinc<l. very cllstinct1y to the course and d1~tnbutwu of the u!· 
fccteU nenc. Indeed, many patients trace exactly the course of some 
nerrn when pointing out the locality of the pain. Sudden movements, aa 
turnmg and coughing, often increase the pain. . . 

Increase of pain on pressure is an important point ; the exacerbatJOn JS 

grealest dur ing a paroxysm, and groater in proportion to the in tens ity of 
the originnl pain. Certain points arc m:.trkcdly sensitive: these are at the 
exit of nen•es from bony canals. or forn.mina. tho spoL where they pass 
through a muscular aponeurosis, at their bifurcation, and where ter minal 
bmnche;l'l become superficial. 'l'hcsc pain-points arc helter marked ihc 
longer ihc patient has su IIered from neuralgic attacks. In connection 
with the pain, there is geuerally as:;ociatcd with it some vaso-motor di~
tnrbancc, as extreme pallor or vivid redness and re flex mornments an<l 
twitchings o( the muscles. Shonld the nenes of a gland be attacked, se
cretion will probably be 1.·ncreased. After cessation of the pain the parl 
oitcn feels sore and bruised, and there is a general sensation of exhaustion 
and weariness. 

Actual temporary paralysis, muscular spasm, hcrpetic eruptions, and 
an::csthesia o[ the skin may complicate or follow an attack of neuralgia, 
and hiter the muscles supplied by the af.fcctecl nerves may he atrophied 
and become abnormally weak. During a prolonged paroxysm the pain 
may extend from one nene to another of a different origin. 2 In a few rare 
cnses mental effort or oxcitemcnL will exacerbaLc, or 0\'en excite, a. parox
ysm of neuralgia. 

JI neuralgia be caused by neuritis the pain is more eoutinuons, ancl tho 
nerYc 11w_11 be felt as a harcl corcl beneath tho skin, which latter is red nnd 
cedcmatous. With ne1uitis o[ a mixed nenc, twitching and contractions 
occur with the pain. In neuralgia. or functional origin, the pain is more 
likely to shift aud to invo!Yo corrospoudiug lrncts ou tho other side of the 
body or head. 

Ono of Lbe most common forms of neuralgia is that of the tri:facial 
1wrce, o[tou attended with painful spasm, callccl lie dou,loureux. Oul) 
or two, rarely all the divisions, ma.y be inrnlvcd. Tho first branch is its 
usual scat, when it. is termed brow-ague_; tho third is rarely attacked. 
When the ophthrtlmic division is affected the neuralgia is called hemi-crania 
or migraine. 

Clal"/.i; liystericu& is a variety of tic in which there is a sensation as of a 
nail l>eing clrirnu into the skull. It is usually met. wHh in anremic females. 
The hair on one side of t.he head or one eyebrow may turn white, or pig· 

1.Wy. \Vit1l,,lfr1l. Z1:it., 11\iti, pp.21,:!{I 

c;l;~~:~;~~~i~n~~~~~1r~1~1i~\ 1: ;~~\~;·~:-~;!;\:~~ !k doulourcux where t!Jc bt;'faure:. an.: \•cry abrup~ nnd nc· 
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n~entation may occur aloug lhc course of the pain, and the tongue on the 
side of the pain may exhibit epithelial oYergrowlh in long standing tic 
doulou.reux. 

Acnte glaucoma and recurrent iritis are said to result from trophic 
changes clue to neuralgia.' 

Paiu on pressure is usually best marked {l) <it the ex it of tho frontal 
branch, (2) the exit of the inferior uuixillar." branch, (3) over the tempo
ral and parietal bones, or (4) along the snpra-orbital ri<lges (supra-orbital 
neuralgia). 

Sciatica is a neuritic affection of tho sensory nerves of the sciatic plexus. 
It may be caused by the pressure of tumors a.ml inflamnrntory exu dation 

within the pelYis, or by caries or carcinomatous vcrtcbrre at tlu~ point where 
the ncrres pass through the intencrtebral for::trncna. Irrit::ttion of the pe
riphcra1 branches of the sciatic, clue to prt'ssure along the line of Lhe nerve, 
from tun·vr;:;, etc., may c;rnsc sciatica, buL in the majority of inst::tnccs the 
origin is rhcnmatic and the direc~ result of taking cold. Chronic malarial 
infoction ma.y be the cause of sciatica. It is most frcquenLly met with in 
nm.It's bcLwecn the 11ges of twenty crnd sixty. 

His usually preceded by tinglmg or sLif:foess in the buUock, back of the 
thigh, knee and leg. The pain may be conLinuous or intermiLtenl, 
and its most frequent seals m·o the posterior and outer part of Lhe lhigh 
(particularly near the tubcrosity of the isohium), Lhe outer side of the 
ankle, and the <lorsum of the foot. It usually comes on gradually, the 
pain becoming more intense a,t night. 'l'hc patient usually lies wiLh his 
legs flexed. In walking he moves the aITectcd leg slowly, as any sudden 
motion grc<ltly aggn.m1tes the pain. 'rhe pa.in is most markedly increased 
by pressure over Llic posterior iliac spine, at Lhc fold of the bullock a.nd the 
head of the fibula. Cramps in the muscles of the 1og are common. 'rhe 
limb may be a.trophied and the patient into a semi-para.lytic co11dition, 
which is very apt to be chronic. It a rcry obotinaLo aITectiou, lasting 
usually Crom six weeks to Lwo mouths, though it may last Ior years. Re
lapses arc not uncommon. 

lnlercostal 1uuralgia is au aITcction of any or the donm1 ncnCs; Llie an~ 
tcrior branches oi two or three of the upon the left sicle arc those 
usually affected. It ocmus in women Intermittent pain is felt 
in tho region of th.e six th, SC\'Cnth, eighth ninth intcrcostal nerves, 
tearing or stabbing in character, increased by cough ing or sneezi ng, and 
perhaps accompauiocl by a dry congh. 

'rherc are three diagnostic points of tcudemcss: (1) a.t the exit of the 
nerves from the spine, (2) at U10 side of the chest, wlicro they become 
subcutaneous, and (3) near the slernum or median line at the terminal 
branches. Cardiac palpitation, dyspncea1 nausea and vomiting are fre
q ucn t symptoms or this so-called false pleurisy. Ilerpcs zoster, intolerable 
itching, and attacks of angina pcctoris often complicate it. 

i~tiestnlt:stilatueurlh~painfulpnrtsth6J>t'l"iu-,1cui11a11<ltht.1liliruu,;tissuearethickeue<l. 
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rerriro-rwipital ncnrnlgia i-5 usna1ly attended by pain along tho course 
of tlic occipitalis major,' and often resembles that form of muscular rhen· 
matism called torticollis, or wry-neck. (See art. Rhennnitism.) A branch 
of the brachial plrKtus may be involved; the ulnar, however, is more fre
quently affected than any other. 

Coccyodynict is common in women, and is due to nenra1gia of the coc· 
cygenl plexus. 

Hcadaclte.-llcaclacbe, or cepbalalgia, is properly a form of nemalgia., as 
it can on1y be referred to the sensory nerves supplying the meninges and 
scalp, and like other neuralgias is of both organic and functional origin. 
It is a frequent symptom of cerebral disease, either inflammatory or such 
as produces compression of the cranial contents, and is cspeciall.v severe in 
the acute forms of meningitis and some cerebral tumors. It results irom 
disturbance of the cerebral circulation, which causes either compression of 
the cranial nerves or anremia, and consequent disturbance of nutrition. I ts 
primary cause, however, is more frequently in other organs, as the !Stomac~ 
or genito-urina.ry tract, in which cases the headache is the result of reflex 
disturlmnccs, Ircqucntly of the circulaLion, from vaso-motor i1Tita.tion. Of 
a similar n;ituro is U10 headache resulting from the strain of the ciliary 
musrl~, consequent upon defects o.f refraction. Again, headache is fre
quent ly a symptom of blood poisons, as in rheumatism, gout and septic 
diseases. 

Iu these disease::;, as probably also in headache with high tcmpern.tnre, the 
condition is presumably one of direct irrita.lion ot nerve centres, m· of cle
fectirn nutrition. Ileadache assumes a great variety of forms. It may be 
limited to one half the head, to the forehead, vertex, occiput, temporal re
gion, or any point on the cranium, or it may be diffuse and extend to the 
eye, face and neck. In character and severity it may assume any of tho 
characteristics of neuralgia. Ileadacbc is a symplom of exceedingly diffi
cult interpretation. In a general way, however, it may be stated that head· 
acl1c of gastric or hepatic origin ls commonly frontal and tbrobbing in 
character and associated with cerebral congestion. It may be Lilateral or 
unilateral . Ilcadachc at I.he vertex jsqnitc constantly symptomatic of cere
bntl distnrbauc:cs of local origin, or due to reflex irritation starting in tho 
pelvic organs, especially the gcnib.tl tract of the female. Pain in the occip
ital region is moslly an accompaniment of disorders of circulation, and vaso
motor spasm and anremia in particular. The 1ntin oi cerebral compression 
or tumor, although often diffuse, is gencra1ly localized, persistent, and very 
intense. 

All forms of cephalal.gia may be attended by h.rpenesthesia, especiolly of 
tlie optic nncl auditory nerves, with subjective sensations of light and 
sound, by vertigo, nausea, drowsiness or wakefulness, and possibly deliri 
um. Visceral neuralgias have been considered in the list of Visceral Dis
eases. 

Differential Diagnosis.-Neuralgia may be mistaken for myalgia, syphi
litic periostitis,for cerebrnt ab,.;ce:sts, au cl tiwzor of the "brain. 
_ ~liyalgia is distinguished Ly its nou-paroxpmal character, by the pain 
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being increased by motion, and by the fact that the attachments of lhe 
muscles nro the points chiefly involved. 

Bypliilitic }Jeriostitis is to be distinguished from nemalgia by the pres
ence or absence of other symptoms of constitutional syphili s. 

Cerebral absce.r.:s often occurs secondarily to ca1·ics of the internal ear and 
after otitis in childhood; nenra.lght rarely a.ppcars before puberty. Ccre~ 
bral abscess frequently follows a blow or injury; neurnlgfa compnratfrcly 
seldom. In the former there arc no trne points doulowreux; these are 
present early in sernre neuralgia. In cerebral abscess the pain docs not 
comp_letely intern.lit; intermissions of pain, complete, and of considerable 
length, occur in neuralgia. The pain is at first se\·ere in cerebral abscess; 
in neuralgia it is slight at first and gradually exacerbates. Pain in cere
~ral abscess is often limited in situation, seems <lccp-seated. though often 
it has no :relation to the site of the abscess; in neuralgia pain is snpcrficin.I, 
and follows the distribution of recognizable nerve branches belonging to 
U10 trigeminus or great occipital. In cerebral abscess there arc no welJ 
focaUzed vaso-motor or secretory complications. while:.: lachrymation or 
congestion of the conjunctiva usually occurs m -geuralgia.. Cerebral ab
scess is rnre in old nge, and then generally traumatic; neuralgia. is most 
common at that period. 

Prognosis.-Lifc is rarely QOmpromised by neuralgia, but when it is per
sistent lbc general health way be seriously affected. When occurring in 
early life and with no hereditary predisposition the prognosis is the most 
favorable. 

Treatment.-Netmtlgia has been well said to be the cry of a ncneforbet
te1· blood. Should anremia be evidenced, a generous diet, cod-li,·ei· oil, tho 
hypophosphites, or small doses of phosphorus and the appetizers, along with 
quinine, iron and strychnine should be ordered. Neuralgiu. clue lo sypldlis 
demands iodide of potash; to rheumatism, the anti-rheumatics; to gout, 
colchicum; and to wala.ria, quinine, but in many non-m[l.larial cases also, 
especially in tic, quinine is the most effectual rcmedj'. A patient with 
neuralgia should be removed from all exposure to cold and irritations of 
a11 kin<la. 

Locally, blisters, the continuous current, chloroform, opium, belladonna 
and veratria. liniments, and cold, or very bot water may be applied, and 
these sometimes afford permanent, nearly always temporary rc1icf. Aco
nite enjoys the highest repubition at the present day among local remedies. 
Firing, sinapisms and actmtl cautery are frequently beueficial. Sometimes 
prolonged residence in a warm, dry climate is the only means of effecting 
a permnnent cure. 

Por ·inunNliate relief of ]Jain, morphine is the most effectual. Neuralgic 
attacks and bettdachc that are accompanied Uy flushin!J of the face are often 
relieved by ergot. But when tho face is very pale, nitrite of nmyl ls to bo 
preferred. Gelsemium is sometimes especially effectual in the treatment 
of trigemina.l neuralgia. 'l1lds and croton chloral are largely employed. 
Io severe chronic neuralgias a portion of the nerve may be excised (neu
rcctomy), or the nerve may be simply cut (neurotomy). More recenLly 
antipyl'in, autifebrio, phenacetin havo been employed . 'l 'ho results rire ex
tremely sat isfactory in mnny case::;. They arc not alwa}'S successful, howe\•er; 
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and, in any case, they reqnire increasing doses after a short time. They can 
be reganletl ouly ns temporary expedients, am1 their f;.tvorable effects ~houhl 
never lead to neglect of radical measures for the removal of lho cause. 

Nene-stretcl1.ing may be practisetl upon any trunk which can be sur
gically reached. 'l1he sciatic is t.he nerve which has been stretched with 
most success. Ju headache, cold to the head and boat to the feet, or nt 
times the persistent application o! heat Lo tile heacl for several hours. will 
afford relief. Guarana, caffeh1c, and similar remedies are often Ycry useful 
in st"ck lteadaclie. In these cases a purge or an emetic will also frequently 
bring relief. 

In all severe cases of sciatica, in addition to the treatment of neurnlgiz. 
in general, absolute rest is essential to its succest:iful management. If it is 
caused by gout, rheumati:::.i::c.. 9.J' syphilis. heatment U.P!H"Opriate lo these 
oonJitions rnust be employed. If llterc be a chronic rnaJari<1l laint, quinine 
and arsenic mnst be given in full doses. Tho hypodermic htjcction or 
morphine gives the most speedy relief. '11hc point of lhc needle should be 
intro<l nccd deep into tlio tissues over lhe exit of the nerve. In 111a11y in
stances its daily UH! for some time will cure ::;;ci:itica, even of long slanding. 
The continuous voltaic current jg often palliative and sometimes curative. 
The syslcmatio lrcatmcnt wilh baths at. t he Hot Springs o.f Arkansas and 
Virginia, I have found especially efficacious in sciatica that has resisted a.11 
other remedial measures. The application of tho hot lron and blisters 
along tl~c course of tho nerve have. in some instances, acted remedia1ly. 

MEGRill!. 

(Sick lleacl(lclte.) 

Sick bcal1u.cl1c, or hemi~crnnia, is a form of neuralgia. aUcnded by marked 
gastric :md nervous disturbances. 

Morbid Anatomy.-Megrim is probably <lnc to disordered cerebral circu
l ati~n1 the exciting ca.use of which js vnRomotor distnrbanco. Changes 
simil~1: to Lilose of epilepsy arc generally considered to be lhc patholQgical 
coud1tion; that is, V<lsomotor irritation with arterial spasm :111cl consequent 

of the CC'rebral ganglia, followed hy relaxntion and congestion. 
. neuralgic clement is possibly due to compression of ncne trunks. It 
1s harcU . .v suppos:iblC' that initating clements in the blood could have such 
a sclectn·e action upon a. single ncnc. This condition . howcrnr. still de· 
mand~ an ultin:atc canse, which is probably ncnons (ccrcbro-spin:tl) c.x
haustwn, followmg prolonged irritation, as indicated in its etiology. 

Etiology.-)legrim is often hereditary, or, more exactly, the nervous 
weakness and instability which predispose to the affection are hereditary. 
Whe_ther_ inherited or acquired, it commonly dewlaps before thirty, and 
subsides rn later life. Digestive disturbances are frequent exciting can!'!Cs, 
but a much larger proportilln of cases arc due to nervous irritation and 
e~haustion. It is an almost unfailing symptom of chronic uterine irrita· 
hon or sexual excesses, aud is frequently <lue directly to mental labor, 



WOlT.)', or excitement. In nenr:isLhenic pntienls, it is orten exC' i lcd by 

over-exertion, or the lack of it, by loo much or too little sleep, :ind lJy 

irritation of the nen-cs o[ special sense-flickering light or loud noiscs

and in some cases the slight dislurbance of co-ordinaLion attendant upon 

tho use of the stereoscope or opcra.-glass is sufficient to excite an attack. 

Symptoms.-As the term indicates, bemi-crania is almost invariably 

confined to one sidr o( the head, :mcl is generally distinctly localized in the 

frontal, temporal, or occipital region, and C\'Cll when it attacks all three 

places, or becomes diffusc, the pain is still most intense and persistent at a 

small circumscribed point in each region. In snch ca~es there ii; often a 

scn;;::ation of an intra-cmnial cord joining the painful points. 

Frequently, and especially in ca~e:'l due to ocular strain, the eye becomes 

the seat of pain and is tender and hypcr;-eslhetie. Early in the a!fack tho 

'ace mny Le pale a.nd the car<liac acLion slow and weak. Very soon, h'Jw. 

ever, the ht•a<l becomes hol and the pulse ::;low, and will_ each hca\} heart

beat thr carotids pubatc strongly and the pain is grcally incrCatiCf..l. Gen

erally within n few hours ll<tl11'Ca )o:npcrvcnc~, and may be u.ttcnded Uy dis

tind rPcurriug chill.-:. uml palem·~s of lbc snl'face. Tho patient 1s greaLly 

Jrpre:-;:i:ecl :ind is wrelcht•dl_\' 1'id;. If th(' pain is not too Se\·ere he mas foll 

a~lt•ep. to wake in the morning witb only a ~orenes.o:. about the scalp :md 

stil.Tnc;;sof the muscles of the 1wck rc1maining. ~lore frrqner1t.ly t he nausea 

increases until relieved by nu attack of vomiting. A few hon rs of sleep 

then restores the patient lo his u~ual con<lition. 
Quite charncteri~tic prernoniLOry symptoms are pre$cnt in many cases. 

TIH.' most common are disorders of vision in the form of retinal an::esthesia 

01· hemianopsia. The an<Esthetic spot may be located in any part of the 

retina, but grnc.rally affects the macula. lutea. Hctinal irritation c:auses the 

patient to see rnriously colored lights and scintillations. The ditiltubance 

in vision may commence with n. wavy gljmmcring at the outside of Lhe 

field of \•ision or by the appear.wee or a. bin.ck spot close to its centre. Simi

lar disturbances of the other nerves of sense, either irritative or paralytic, 

ma.v be pre~ent, but they arc less common than the visunl disturbances. 

Hcmi-crnnh~ may last from a few hours to two or three da.ys, but in most 

ca)o:CS 1s relieved within twenty-four hours. It i8 very apt to recur a.t regu

lar interv:tl~, and become more intractable wilh each attack . 

Treatment.-By way of prophylaxis, the patient should avoid all known 

causes of the nttack, and pursue a tonic course of living. At the beginning 

of the attack full closes of alcoholic or other st imu hLnt::1 nrny prevent its 

developmenl. Later, the bromidc.-l, quinine, st.rychnia. belladonna, canna

bis indica, caffeine, guar:rna, and chloral at limes afford relic!. \\'hen 

nan~ea. is pre1'cnt, however, an emelic, followe·1 by a few hours' sleep, brings 

about the most speedy cure. Aiorphia hypodermically is the best and 

surest. meaas for the relief of p:dn. Antiryrin, as in other forms o( neu

r:dgia, wi1l often afford i-:.peedy rclil·f. 
During the interval between the attacks the treatment should be such as 

will as far as possible reJHler inoperative its cause. No two cases will re-
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quire lhc same hygienic or therapeutic measure~. rl~be mnin thin~ is to 
overcome the acquired or hereditary neurotic tendencies of the patient hy 
diet, exercise in the open air, and cheerful surroundings. Dmgs accom· 
plish very little for thia class o[ sufferers except to give temporary relief. 

FUNC'l.'IONAL DISEASES OF '!.'HE NEHVOUS SYSTEM. 

I shall consider under this ho.<td : 

I. Epilepsy. VI. ('/wrca. 
II. Hysteria. VII. Sunstroke. 

III. Ifystero-Epilepsy. VIII. Spinal lrritatio11. 
IV. Catalepsy. IX. Vertigo. 
V. Neurasthenia. X. Sea-sickness. 

EPILEPSY, 

Epilepsy is a chronic functio nal disease of the nervous centres marked by 
sudden signs of temporary loss of consciousness or some other mental dis
ttll'bance, accompanied by tonic or cloaic convulsions. 

In its typical and fully developed form the disease has .received the name 
epilepsia, gravior, or le !taut mal, and when mild and incomplete is called 
epilepsia mitior, le petit mal, or epileptic vertigo. 

Morbid Anatomy.-Di ficrcnt portions of the nervous system have been re
garded as the seat of lesions which may cause epileptic seizures. Some have 
located these lesions in the convolutions of the hemisphcrns, the ganglia 
at the base, or the pons and mcdn lla oblouga.ta. Others lrn.ve claimed tlrn.t 
al l t he nervouscent:resaro involved. Dea.th hasocculTcd insomecasesdur
ing an epileptic seizure in which no change was d iscovered at t he autopsy 
except cerebral hyperremia. Many pathologists claim that the vaso-motor 
centre in epileptics is so easily excited that slight impressions result in ar
terial spasm producing anremia of the brain. Brown-SCquard states that 
tho true scat of epilepsy is in nerve cells having the power of prod ucing 
muscular contractions, and that these cells arc located chiefly at the base 
of the bra.in. Experiments on animals show that cpi leptiform convulsions 
may be produced by irritation of the skin niter the removal of the brain 
and cerebellum. 

'!.'he pathology of epilepsy is still obscure, and no uniform, constantly 
recurring histological changes have as yet been discovered. Russell Rey· 
nolds sums up its pathology as folloll's : 

I. The seat of primary derangement is the medulla oblongata, upper 
portion o! the spinal cord, and vasomotor system of nerves. 
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IT. This derangement consists in an increased a.ml perverted reacli-

~i~~ o:! a:~!~:'n~ n i;1he~~eor~~\~1~r;~lr:~e ~~;~~ ~rr R~~~ ~~:~~~~s be~~~1~11;~ 11i~1d ~~~ 
bra.in, and in those of tlw mn~clcs of the t'a1•e, pharynx, lary1;x, respi
ratory apparatus, and limbs gcncra11y. By contraction of the \"C'i-iscls, 
tlie brain is deprived of blood, n.ntl consciousuess is arresled ; the face is, 
or may become, pale by hcing deprived of blood; from contraction of lhe 
muscles mentioned there is arre~t or respiration, the chest walls arc fixc<l, 
and thP other phenomena of the first stage o[ the attack are brought 
about. 

III. The arrest of breathing leads to the special convulsions of asphyxia, 
which are in direct proportion to the complell'ness and continua.nee o( the 
asphyxia. 

IV. The subsequent phenomena arn those of poisoned blood, i'. e., of 
blood poisoned by the retention of carbonic acid, and altered by the absence 
of adne amount of oxygen. 

V. The primary nutrition ch:mgc which is the starting-point of epi lepsy 
may e'!i~t a]onc, and epilcpRy be au idiopathic discru;e. 

VI. Thi::; cl1angc may be transrn1Ued hcreditarily. 
VII. It nmy be induced Uy conditions acting upon the nervous centres 

directly, such as mecha.uical injuries, overwork, isolntion, emotional clis
turbnuces. excessive vern•ry, elc. 

VllI. The nutrition ch:mgc of epilepsy may be a part of some gen
eral mdt1morphosis, suc:h as that present in the SC\'Cral cachexia>, rhcu
mati~m, gout, syphilis, ~crofula, and the Jikc; and rurthcr, it nwy often 
be a~socintecl with change in the cortical i:ubstancc o[ the cerebral hemi
spheres. 

l.\'. The so-called epileptic aura is a condition of sensation or of motioi 
dependent upon some change i11 the central 11e1\011s system, and, like tl10 
pa1·ox3·s111, is a peripheral exprcs~iou of the disease; uot its cause. Par:liy
siso[ thecerel.iral blood-\l'.5:"cl~, 1.111d rcsultnnt hspcra>tnia of the mellnlla, is 
a constant ch:rnge in a senrc l'pilcptiC' scizme. 

'J'he prc>ccding Yicws were> long hcltl, but rec(•nt pathology shows'' ith
out ftllC~tion that the 1fo•cal':e is 8ituated in the <'Crt•hrnl <·ortcx, and while 
we haw! no definite pathology we usually fitHl a d('gl'nerntio11 in the cells of 
the cortex with vacuolation (Bevan Lewis) and an incren::e of the neurog
lia tissue. 

Etiology.-'rhirty per cenl. of epi lept ics giYc a. hhfory of an inherited 
tendenc.IJ, rither to epilrpsy or i:o;omc nrnrosi.:;; and children of cons;111guin
eous mnrriages arc often cpill•ptic•H. It most frequenlly dcrclops brtwccn 
the age;; of ten and twenty. 'I'h<' next most frrquc11t p:'rioll is between the 
second an<l th<.' tenth )'('Ur. Jn u r:rnnll nmnbl•r or casC'~ it exif.:.tS aL or de-

1 Gow1·ro 1hink-> that Jo,., M 111hibit•1r)' func-tion or the nen·e eell 1-~ f.1r more likely thnn mcrca>'<'d irrl· 
tahilit.\· For a cnmploc and 1•.xbau.•th·e }'Ummary concerning pa1holo;!y and pnthogcnc~ii!, i:iflt Uugb
tingl'..Jark"(ln, l/,rlira/. Ti11lU a11d Gaultt, 18'ro, vol. I.. p~ 
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YC'1op~ immediately after, birtlL 1 R('x nppcan; to hnve no influenCt:;, rxcrpt 

in hereditary cpilep~y, which tlevt11ops earlier among girls than boy$.
2 

_'l'l~at 
puberty is nn exciting cau;.;c o( cpilcp::;y is a Caet accepted by the maJOr1t.y 
or aulhoritics. Irritation of some portion of the nervous system is its fre
<111C'nl exciting cansc, such as injury to peripheral nerves, the skull or 
meningt•:-:, a111l diseases of the brain imbstancc. 3 Suni;;lrokc has ind uced it. 
Epilcptiform seiznres :ire not infrequent symptoms of disease of different 
portions o( the nerrnus i-:yl'item. ~\mong its ncrYous causes, exce~ses in 

n•n<.'ry and onani:;m have umlotd1tedly been ovcr-c:;tim:itcd . 
.Among its psychical causes arc great anxiet}', grief, mental overwork, 

am] long-continued dcpre8~ing emotions. Sympathetic epilepsy is clt1iml'd 
to arii-ie in children from dentition and intest inal irritation. It mny :11'iso 
from irritation o( the genitals, anom:-tlies of menstruation, and p himosis. 
Blood changes are also cn11m eraLed as among llscauses. 4 

Syrnptoms.-'l1he phenomcn;L or epileptic sei:t.ures differ so widely that it 
is impos~iblc to gi,·e a dcscriptiou which will :mswcr for :Il l cases. Epilep
.~iagrcwior maj· or may not be preceded hy premonitory symploms. If 
pn'scnt, thci::e warnings may precrde the seizure for a day or only for two 
or three minutes. The epileptic aura. of Galen, the sense of a mist or va

vor rising from the feet, occurs on1y in mrc instances. Under the head of 
prodronrnht are included changes in d i ~posilio11, moroseness and irritability, 
cold feet, spasm of certain muscles, epistaxis, hcadad1e, ve rtigo, a nrnrkerl 
increase <.ff decrease in the sexual appetite, optical illusions, hallncinntions, 
inrolnntury discharge of urine ancl frecc~, great somnolence OL' insomnia, 
darkening of the skin. changl'8 in the appetite, cardiac palpitation, cardi
algi:t, rnmiting, abundant How o! tears, and cxce~sive serretion o! S[tll\·a. 
• ometiml'S the attack is precc<lc<l by a definite Rensation re!crred to tho 
hend, stomach, or limbs. Drawing tbc hea1l toward one sh oulder is sorne
timc:i a warning of an epileptic seizure. In the majority of cases prodro
nrnla arc absent, and the onset of tbc fit in a typical attack is sudden and 

attended by complete loss of con::iciousucss. Utteri ng a loud, sharp cry, 
the epileptic fall::i heavily, or sinks to the ground. The face is extremely 

pale immediately before and at the time of the seizure, and there m:l\' ho 
t~uic spa~m or the muscles of the eye and face. The pupi l is inrari~1Lly 
chlatc<l at the ou...;et. Tonic spa<:.m of all the muscles immediately occurs; 
tho eyes urc fixed nncl staring. and the muscles of the face, trunk, and cx
tremitil'S arc rigid. Opistholonos or emprostholonos may occur. or the 

b?d) may be bent sidewise. 'rhe face soon hccomes dark, the veins tu r
gid, .and. tbo.ng.h the carotid pulsates strongly t.he radial pulse is weak. 
Rcspmitiou 1s unpeeled and asphyxia rapid ly develops, until after a few 
fiecond~-rarely OYer a. minute-clonic coni•ztlsions succeed the tonic spasms, 

yt·:
1
:fC'ynoldR aud EchHerria ~tale that hereditary epilepsy docRuot d<"\'elop Inter than tbe t'lt'entleth 

::;::~~JE!~J~:5;;~l;;;:\k;:~;~~~:::~:.:--~:~::~~= {,,;~~~;;,::~ .... ~~:~,:,:~:;,~:;..::~::::;~;:~,'.':~ 
•Gow('"" 1<tate" that ricktl>' cau,..cs it, through defectiv·~ nutrition of the nervou~ sy~tem. 
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~bicl1, though general, arc usually best marked upon one side. Sensation 
IS usually wholly lost, ::md only in rare case:; ean reflex action be e.xcite<l. 
The uncon,.ciousness still continues. The muscles contracting ancl relaxing 
in quick succession induce the most violent contortions. The tongue is 
thrnst between the teeth, which, closing upon it, cause deep inclcutatious 
or lacerations or its edges. rn1c teeth arc sometimes broken; bones nrn.y be 
fractured or dislocaletl, nnd muscles torn from their aUachmcnts. 'l'hc 
paticnl froths at the month, and, from the injuries lo the tongue, Lhc sal
i\·a. is often hlootly. 'rho body is bathe<l. in a profuse (sometime~ Yery 
fetid) sweat, and frequently tho contents of the bladder, bowels aml vcsic
nlre ::;cminalcs arc forcibly ejected. All secretions arc abnormally increased . 
Tile breathing is forcible, irregular, and rapid, and the auxiliary muscles 
arc called inlo pby j the faco is turgid and distorlcd, the eyes prolrudc, 
the pupils arcallcrnatcly dilated and contracted, in~pimlion is accompaniccl 
by loud gurgling noises, the pulse becomes full and labored, and wlwn the 
cyanusis reaches ils maximum the paroxysm, which seldom lasts longer 
than one or two minute:", begins to abate. 

'rho fit may terminate sucld;:?nly 01· gradually. If it subsides gradually 
the spasm~ become less violent n.ncl frelLnenl. the respiration £tuietcr and more 
regular, and the patient pas~cs into a comatose Sbllc. Conscionsnc:-c:s grad
ually returns, and the pat icnt appears as if waked ouL or a deep sleep. I fe 
recovers ntpidly or remains c·onru~ed, deliriou s, or maniacal for hom·s. .\ 
day may elapse before romplclc rcco,·ery is reached. The patient has no 
recollection of the nttack. The degree and duration of ~tupor after an :ll
tack have no relation to lhc duration of the conrnlsin:~ period. h slight 
seizure may he followed by A'rcat mental disturbance, and Yice Yers;i. 
:.\forked dicrofo;m of the pulse often occurs as the paticnl is reco,·ermg •:on
sciousncss; and for twenfy-four hours lhc ophthalmo . .;rope shows hy11crn~

mia of the fm1dus ocnli. 'The nrinc after the albck is increased in qu:tn
tity 1.ind contai ns an excess of urea a.nd phosphates. 

Brown-St>qnn.rd gives the accompanying table of Lbc causes and effects of 

an epileptic altack : 

CAUSE. EFFECT. 

T. Excitation of certain parts of I. Contraction of Ulood-Yessels of 
the excito-motor organs of the nc1T- the brain nnd face ; tonic spasm oI 
ons centre. the muscles of the eye and face. 

TL Contraction of the facial bloo<l- IL l'aeial paleness. 

vessels. 
III. Contraction of the blood-ves

sels of the cerebral lobes. 

IV. Extension of the ex:cita.tiou 
in the excito-motory organs of the 
nervous centre. 

nr. LO!-'S or consciousness, COil· 

gestion of the ba~c of the brain and 
the spinal cord. 

IV. rronic contraction of the 
laryngeal, cervical and some respira
tory muscles (laryngismns and trach
elismus). 



U00 lJISEASES OF TllF. NER'l"Ol'8 S-YsTElf. 

0Al1SE. 

V. Tonic contraction of some re
spiratory ancl rocal mm:cles. 

VI. Further extension of the ex
citation in the cxcito-motory organs. 

VII. Logs of con,;;ciousness alone, 
or with tonic spasm in trunk and 
limbs. 

VffI. Laryngismns, trachelismus 
and rigid spasm of some respiratory 
muscles. 

IX. Insufficient breathing, rapid 
consumplion of oxygen, and deten
tion of venous blood in the cnccpha
Jon. 

X. A~phyxiaanr1 perhaps pressure 
by accumulated venous blood in the 
base of the brain. 

XT. Exhaustion of the nervous 
power gc>ncral ly, an 1 of the reflex 
excitabi lity, e.;;pcci.illy return or reg
ular retipiratory movements. 

EFFECT. 

V. Epileptic cry. 

VI. 'l'on ic contraction reaching 
most muscles of trunk and limhs. 

VII. Fall or prC'Cipitation, forward 
or backward, to the ground. 

VIIL Insuffic ient breathing; ob
stacle to entrance of blood into tho 
chest and to its issue from Lhe cra
nio-spinal cavity. 

IX. Increasing asphyxia. 

X. 'ronir nrnl cloni(• cnn\111:-inn~ 

nfTe<:ti11g the whole hod\, a lth1.11 gh 
usually co111m e11cing or at least more 
sernrc on one si<le. 

XI. Cesf'a.t.ion or l he fit , coma, or 
fatigue, headache an<l. sleep. 

Le JJetit mal. or epHC'psia mitior, is a. momentary loss or consC'ionsncss; the 
patient while a.bout his usual avocations suddenly stops, or drops whatever 
he may hold, has a fixed gaze for a second or two, nnd upon coming out of 
such il faint or blank proceeds as if nothing had hnppcnljd. Sometimes 
t hese blanks may be accompanied by vertigo, and then the paticnl will 
stagger slightly. In mrc cases he proceeds mechanically with what· 
ever is occupy ing him during the paroxy:;m. Ile oltcn pal c>s for a 
few minutes :tnd then grows reel in the face. The pupil!'i arc somewhat 
<lilated. 'fhe mintl may be distinctly confused for a long period aftcrsnch 
:tn attn.ck. SomctimC's momentary spasmo<lic contractions occur in the 
mu(\cles of the face, tongue, throat, eyes and neck. The head is turned 
slightly to one side a nd lhe facC' is pale. Clonic spasms nC'\'C'l' occur. 
There may be slight cyanosis when the diaphragm and respiratory mm:cles 
are im•olved. Sometimes cerlain 6ngers, or part of one extremity, suffer 
tran~icnt spasm. • 

'£he variation.:; from tho typical phenomena of an C'pilC'ptic seiznrc arc FO 

numerous that it is impossible to gi,•e them in detail; I shall only refer to 
those which are oi common occu rrence. 

Sudden tonic spasm o[ the facial and thoracic muscles may he followed 
by a clonic cvnvulsion without. any lo"'s o[ consciousness. An attack may 
be marked by such motor acti\'i!y that the patient rnns or walks rapidly 
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daring a period of complete nncon~cimtsnes.:::. Sometimes maniacal excite
ment takes the place of the fit. 1 In this delirium f;.n epileptic may be 
harmles:) ancl wanders around in a dazed conclitiou; or be exceedingly 
dangerous to those about. him. Kleptomania. and dipsomania arc said Lo 
be exhibitions of epileptic delirium. Brown-SCquard describes nocturnal 
attacks o! epilepsy that not infrequently occur without the knowledge of 

~~~~ ~:;:~~:s~~~~1eec~~~~ pi~~~s si:ci~~~~:~b~~1~a~~d~:~u~~a~~ 1:~~t:~~~di~s t~:~~ 
fused and his memory enfeebled; he is disinclined to exert l1imself, and 
r('mains during the day in a confused state. llis tongue shows the indents 
of the teeth, and the pillow may be blood-stained. ~fore rarely it is found 
that an involuntary discharge of urine has occurred. Such attacks, al
thongh frequent and violent, may remain altogether unknown and un sus
pected by lhc patient or his friends. 

Between the paroxy:;ms the condition of epilC'ptics varies greatly. ln 
the majority there is no impairment of mental or physical condition; not 
infrequently, howernr, there is depression of nervous vitality and mental 
activity. Of all the abnormalities met with, sub-normal temperature is the 
motit common.~ Of the mental faculties, memory is most often impait"Ccl. 
Women :show mental disturbances more frequently than men. The earlier 
epilepsy commences the less liable arc mental changes to occur; and the 
mental dcierioralion is in inrerse ratio to tlrn.t of muscular di~hubancC'. 
The most remarkable mentn.1 phenomena are those which constitute the 
so-calle<l epileptic mania. Epileptics arc frequently g1oomy, capricious 
and irritable, a1l the finer psychical functions are dull, acquisition of new 
ideas is difficult, and hypochondria, melancholia. and imbecility may occur 
as late exhibitions of the disease. Motor disturbances, such as tremors 
and clonic or tonic spasms, are not infrequent between the paroxysms. 
Epilcpsia major is more common than epilepsia. mitior, and hereditary ten
dencies i-;eem lo predispose more to the former than to the latter. 

As regards frequency or attack there is the widest mngo: the first fit may 
also he the Jn.:-ot; they may occur once a year, or Lwo or three times in the 
twenty-four hours. In women it sometimes seems to be connected with t11c 
menstrual epoch. Eiglity per cent. of all epileptics arc attacked oftener 
than once a month ; sometimcR paroxysms occur on days that are multi
ples of i:-even. Often three or four fits occur in a clay, and then ensues a 
period o[ immunity. Wbcn the seizures follow one another so closely as 
to ]ea.Ye no rC'st,' we have the status epilepticus, in which the temperature 
m:1y rise to 108° F., or higher as death approaches. If tho patient rc
COYers, bed-sores are liable to be formed. Pueumouia and pulmonary 
rodema arc apt to occnr in tliis condition . Seizure~ ofpetit ma~ ar~ ~1sually 
verj' frequent. AU the different .fort~s ma.Y occur lD the same mdmdua.1. 

Differential Diagnosis.-An cp1lcpt10 seizure may be confounded with 

~ ~'17.:.~il~~~;:r.i::''Q:,aj"'' Dic!Wnmy, ~t'lte~ that the health Is very poor, an .optulon antagonlstic to 

all ~~l~e~~!~i~7i~~~:·case there were twenty·th·e hundred attacks in one wMth in• boy of tlrteen.-1'ralt6 

rhl'Eplll'JJIU, Parl~, 185-1. 
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cerebral apoplexy and l1ys/rria. It is often difficult to distinguish 7e petit 
uwl from an attac:k of ~y11copc. 

Connd:sions from urwmia, opium poisoning, or alcolwlismus arc at
tended by coma as the chief event, and arc, eacl1 o[ tb('m, accompnni.L'd 
by such peculiar signs, or urinary conditions, and girn such a defimtc 
previous history, that they will not long be mistaken for an epileptic 

seizure. 
In the convu lsions of ch ildren caused by dentition, falls, and !Jlllifric 

dii;lurlm1tcefi there is not complete loss of consciomme:-;.s; lhe fit is of 
i:;hortcr duration than an rpilcplic paroxysm, is longer in coming on, irnd 
1s not followed Uy stupor. Tho clisco\'Cry of a cause of the seiz ure is an 

argument aga.inst epill'psy. 
Comul:sions from orgcwic bra.in-disease, tumors, chronic softening, men

ingitis, an<l sclerotic JJroccsses arc distinguished by tho attendant iuter
paroxysmal symptoms, yjz, : pain, menlal abf'rra.tion or various kinds, 
pare.sis or p:1r;1l_ysi8, and disorders of special senses. In olher wol'ds, a con
rnlsion 1s a part onl_y, and not the chief part. of the s,rmploms ; wlwreas a 
paroxysm is the prime crnnt in epi lepsy. :Moreover, the preYious lmtory, 
the slowness of invasion, and the absence of subsequent stu por in organic 

brain discaf'le will confirm the diagnosis. 
llystr:rical convulsions arc always preceded by hysterical sy mptoms ; voli 

tional power is diminished, tbe tits come on gradually, lhc pupils arc not 
dilated, there is no frothing at. the mouth, loss of consciousnc~s is not com
plete, tonic and clonic spasms alternate, stupor docs nol follow, and the 
subsequent hy~terical mania has its own peculiarities. '!'he attack is always 
followed by a profuse flow of pale, limpid urine. 

Syncope differs from le petit mal in that the loss of consciousness is not 
sudden. is always preceded by a weak, faint, sickening ~en!'alion, recovery 
is slow, ancl the patient, recollects Lhe details of the syncope. Ijoss o[ con ~ 
sciousncss is usually longer in syncope than in epilep8ia, mitior. 

~Malingerer.~· overact Lheir ll<Ut, the conjunctivro retain their sensibi lity, 
and lhe size of the pupils and tbc color of the face arc both normal. 

Prognosis.-Epilcp8y rarely directly causes death. BnL its long clnralion 
ancl the suddcnnc8s of its onset mttke it a dreaded di sense. Ahont two to 
the per cent. undergo spontaneous cure. 1 The curnbiliLy of the disease 
diminishes wilh ils duration. Inherited epilepsy is rarely recovered from. 
Epilepsy beginning before the twentieth and allcr the ·firticth year fur
nishes the best progno~is. Rernolds states that the more obscure the 
origin the worse the outlook. Alcoho1ismus always renders the prognosis 
worse. 

Treatment.-The two lhings lo be accomplished in the treatment of 
t:pil~psy :tre, if po,.;siblc, to remove the cause or render it inoperative; and 
to d1mm1sh the number, length antl severity of the paroxysms. 

When anrw exist it ""1 be_ Jl0'8ible to abort the fit by tying a Jmncl
kerchrnf around a limh,_ pmch111g or rnbbing the surface, irritating it by 
means of cold or galvamsm, autl. pricking it with needles. When muscular 

JNothnaaet. 
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eontraehon precedes a fit, forribl!f L'Xciting the contracting nrn~cles or & 

blow on them will sometimes prernnt the couvu1sious. When disturbances 
of respiration precede a paroxysm, inhalation of elher, chloroform, or amjl 
nitrit~ ~ay abort it. An emetic, purge, a hJpodermic of morphia and 
atrop1a, ice to the nape ol the neck, hot water to the extremities, valerian, 

~=!~~~~~11,~:,r; r~:~~-~l~y<l~~~l ~~1~~\~ 1~~;1v1;}~!~a~~e~r~~~11 ;1i~1~u"~~~~1~1:~s~;~~~:C~11r~ 
abort epileptic parox~1 sms. Rc_rnolcls adroc .. 1tes the administration of dif
fusible stiun1l:rnts. When an epileptic fit is once e:::;tablished there is liltle 
to be done but to prernut the patient from injuring him.self. '1'he chest 
and neck should be freed from close-fitting garment~, and if possible a 
piece o[ rubber or cloth should be inserted between the t<..•elh. 

The measures employed for the cure of epilepsy are innumerable. 'rre
phining over cranial tlcpressions, operations fol' phimosis, excisioni'l o[ 
cicatrices, remornl of neuromata, opening of abscesses, ligating the cnro
tids, application of caustics lo the throat, antl. tracheotomy ham all hcen 
undertaken for its cure. Since epilepsy is a neurosis, different drugs must 
not only be employed with different indi,"iduals, but the doses must be 
varied in different cases. The bromides barn the most extensive reputa
tion, and at the present time aro more used than any other remedy. 'l1hey 
should be given in large closes ttnd continuously for a Jong period, aml only 
discontinued temporarily when the symptoms of bromism appear. Sixty 
grains of bromide of potassium a day in <lidded doses is the usual amount 
to commence with; it may be gradually increased until one hundred graius 
a day is administered. It is best lo commence with the bromide of potnsh, 
the bromide of ammonium, ioilidc and bicarbonate of potash in a strong, 
bitter infusion-I prefer hop.o:. With the bromides tho oxide of zinc, 
strychnine, arsenic or atropia may be given. 1 Oxide of zinc (one and 
on~-hal! grains a day at first, increasing to five grains per diem .. ), e::;pecinlly 
with Yalerian root, or bclludonna, or hyoscyamus, is regarded as next in 
efficacy to the bromides. Alropiue and ammonialcd sulphate of copper 
are rcgarcled by Brown-SCqunr<l a~ forming a mo::;t powerful compound in 
idiopathic rpilepsy. rrhc same authority ranks nexl in order the cotyled011 
umbilicu.~. 8ilycr nitrn.tc and hromide of zinc. Whl•ne,·er there is n. weak 
pul:>e, the se~quicarbouate o[ ammoni11 must. be substilutcd for the bromido 
of the same salt in the combina!ion treacment.' 

In mild epilepsy, or le pet it 11wl, large doses of bromide of ammonmm 
should be administered until 11 condition of bromism h; reached. Cod-lirnr 
oil is especially useful in this form or epilepsy. Iron is only to be nsed-ancl 
then as the citrate-in the a.uremic or cholorotic. Manganese is orLen ser
viceable here. Extemal applications such as sctons, islmes, innncliom~, 
croton oil, blisters, or the actual cnutery to the nuchal region, have been 
extensirely used without satisfactory results. Galvanization of the sympn-



thcti c is strongly recommended U_y some. 1 When the seizure is a loc:alizcd 
one or clue to traumatism tre1Jbiniug is indicatc<l.i 

JIYSTERU. 

riysteria is a functional disorder of tho nervous centres, affecting pri· 
marily the psychical facultie3, especially the will, reason, imagination and 
the emotions; and seconcla.rily both the ruotor and sensory tracts, in which 
the protean manifestations at Uifferent times indicate abolition, exa1t11tion, 
and perversion of functional activity of the nervous centres. 

Morbid Anatomy.-Ilysteria has no patbological changes or morbid 
anatomy. The special functional disturbance is generally considered to be 
an cxaltcJ irritability of sensory centres aml peripheral expansion, which 
results in an acquired, or is associated with a congenlln.1, 11curasthenia, 
most marked in tho higher centres, but extending to those controlling nuto· 
matic movements, and cba,racterized by parLial or complete suspension ot 
inhibitory influence.' It is quite possible that in many cases the centric 
neurasthenia may be the primary condition and the cause of the exalted 
irrjtability.• 

Etiology.-Ilysteria. affects females principally; usua11y making ils ap· 
pearance between tho ages of pnberty and th irty years. Over one-fourth 
of the cases occur between the ages of twenty and thirty; a little Jess tban 
one-fourLh between the ages of fifteen and twenty; and about one-sixth be
tween the ages of ten and fifteen. It is mrnly developed after the meno
pause, although it frequently occurs just at the climacteric. lt is most 
liable to occur in women of a neuropathic tendency and in members of 
families in which epilepsy, chorea, catalepsy, and insanity have occurred. 
Anything which affects the emotions powerfully, such as fright, anger, 
jealousy, grief, and disappointment, predisposes to its development, and 
secret nmsing of imagined wrong or anxiety is especially liable to induce jt. 
Sexual abnse, masturbation, onanism and premature cessation of ovufotiou 
are at times exciting causes of hysteria. Its relation to uterine and ovarian 
disea.sc is direct ancl well established,~ but is by no means consbnt, as many 
pa~icnls with severe ovarian. cl~sturb:rnces remain entirely exempt from h )'S· 

tcrical phenomena. llystena 1s undoubtcclly oftener met with in the sinrrlo 
t?an in the ~a.rric(~, a?d is i11lcnsified by the menstrual epoch. OccuPa· 
bon and posltion 111 life have much to do with its production. Women 
who lead a life of continual excitement are more prone to hysteria than any 
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other clas.s. Among savage nations and hard-working women it is unkuown 
or rare. It is sai<l tbnt since the blacks have been freed and their education 
and condition bettered. lH'::;tcria., prcYiously unknown, has appeared among 
them. 

It not infrequently becomes epidemic, nnd is a11parcnlly contagious. 
Symptoms.-'l1he symptoms of hysteria are manifest through all the 

ne1TOl1S phenomena, and may be grouped as psychical, motor, sensory and 
B)11lpalbetic. 

I. In many cases mental and moral disturbances appear only during the 
attack, and the patient has full control of the mental powers in the inter
vals. )lore frequently, and when the condition Jws become chronic, the 
patients are constantly irritahlc and excessively emotional. As :1 rule their 
judgment, energy, and couccntrn.tiou are c11fceblccl, nncl although their 
memory is not affected the will-power is grcaUy impaired. During their hys
tericul paroxysms they always want an audience; they crave attention and 
symp:Ithy, and will at all times deceive and practise most dishonest meas
ures to obtain them. Their emotions pass beyond their control, tears and 
laughter being apparently always at their command. Ifallucinations and 
various kinds of fancit·s and delusions arc common. 

After a violent fit of hp;teria, patients often become dangerously un
manugcable, miscbicvon:;:, ancl highly abusive or blasphemous. 'I1he coma 
tha.t follows an attack is like a deep i::leep, and may last for hours or days 
More or less analgesia is pre~cnt, but complete unconsciousness never oc
curs. Probably a so-called "trance" is but prolonged hyi:;terical coma. 
Ecstasy and somnambulism, tempor:u-y catalepsy and trance, are all 
reckoned by some among chronic hysterical psychoses. 1 

II. The motor Sjmptoms of hy~teria are very varied. Globu.s lty:~teri· 
cu.i;: is the most common; the patient imngincs that a lump rises frnm the 
epigastric region into the throat and remains there causing a sensation of 
choking. Spasm of the respiratory muscles produces peculiar, hnrsb, 
rasping, expiratory sou nds, and t he inspirations a.re prolonged, rapid, nncl 
whooping in character, ac:companicd by yawning, hiccough, laughing, 
erring, and sneezing. There is a loud, barking, hra1':S)' cough (the hyster
ic~! cough), but no expectoration. The patients clnim that aU rnlunlary 
mo,'ements are impossible; they cannot rise or moYC from their beds-yet 
they gesticulate wildly and pcrfo1:m irrational mo.Yc~cnts in excess. The 
facial muscles are in constant action. Reflex action 1s so exaggerated that 
the slightest irritation produces spasms. 0101110 spasms o! muscles of the 
face and cervical region and of the muscles of tho thigh are common. ' 
Tonic muscular spasms in the limbs arc frequent, often lasting for months; 
they may suddenly disappear, but these contracti~ms resist the influence 
of chloroform and persist during sleep. Abdommal phantom tumors are 
thus produced, but long·continucd Faradiza_tion will reduc~ t11em. When 
the tonic spasms affect, as they may, portions of the alimentary canal, 

~ ~~;:1~'!i:'ll~~:n~~~~~~- or the tWgb mu~cli:e lnducee au ap1)arc11t pul~atiou wbich may be rol.11takcu tor 
thatofancurii:un. 
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vomiting, griping pnius, horborygmi, C'ructation~, diarrl1c:en. or constipa· 
tion, nnd clysphagia o<:cnr. UC'tent ion oi urine :uHl. grMt c1i~~C'nli~m of the 
bladd('r lll<lj' happen. Jn l'il!'{' in~li.lJIC('S thC' SCCretlOll Of Ul'lllC IS almost 
entirclysupprcssc<l. 1 In hysterical hcmiplrght the fnec arnl tongue arc not 
involved. While walking, hJ~terieal patients look about, whereaK a true 
71aralytic keeps his eye on his feet. The paraplegia. ma.y Uo eomplelc and 
the patients unable to walk, but their limbs arc perie?tly well nouris!ird 
and t/1ey ca1i regain tlie 1tpriglit po8ifion without assistance. 11ystericnl 
is distinguished from organic aphasia. by Lho facL thaL the patient is able 
to write his wishes with the greatest reac1iness. Ilystcrical aphonfa. coml'S 
on abruptly, and as abruptly disappears. When an 11ystcrical patient hll.'i 
a convubivc seizure tho globus hyslcricus j)reccdes the fall, which always 
takes place where there is no chance of injury. rrhe patients often talk 
continuously and incoherently during their convulsive Reiznre, and throw 
them.selves into the most grotesque attitudes. Complete Joss of comcious
ness rarely if ever occurs. rr1ie pupils arc not dilated, and no respiratory 
symptoms arc present suUicient to cause asphyxia. 1 

III. Derangements of sensibility form one oi the most pommon exhibi
tions of this disease. Local or general hyper::ei:;thesia. is never entirely 
absent; it is somctimC's evincecl by increased acuteness of the senses. 
Photophobia is common. r11!10 sense of touch is so exnggcra.tcd that hys
terical women will recognize indh,iduals by the touch; the olfactory 8en..-e 
is also exceedingly acute, aucl patients arc disturbed by the i;:lightest noise 
and c..-1.11 recognize frien<ls by their step at a long dii:;taucc. .Musc..re voli
tantcs, tinnitus nnrium, pains and neuralgias in ,·:uious parts are all com
mon. '11he pains complained of arc greatly in excess of any discoverable 
cause, and cease when the attention of the patient is diverted. The pain 
often simulates lcct intcrco~tal neuralgia or is situated over the vcrtcbr1.1.l 
spines or stomach, in the joint~, mammre, skull or the iliac regions. P1t!n in 
the skull, ·ns if a nail were being dri,·cn into the head, or a kettle WC'l'C 
~immcriag oa top of it, called by tho ancient physici:tns clavus ltystericu.-;, 
is by many regarded :ts pathognom.onic. 'l'he whole cub.mC'ous surface 
may be hyperresthctic, or only parts of jt_ Sometimes there arc ob~ 
served hysterical angina pcetoris and hysterical peritonitis. All the · 
senses in nn hy~t(•rical patient are abnorm~lly ac:utr. The genital organs ,. 
are often so sensitive that sexual intercourse is impos:-;ib1c. On the other 
hand, anresthcsia i.s of frcqnent occurrence in hysterical persons; it may ap
pear in any part of the body and Le limited to a distinct portion of a single 
nene. 'rho anfesthctic parts arc usually pale and their temperature sub
normal Am.esthcsia may be superficial or so deep that pins can be thrust 
into ~be de~p. tissues without any expression of pain. The conjunctim 
loses its sens1t1veness and m<tJ be rubbed or touched without causing con
tra.ctures of the lids. There may be coexisfcnt loss of sensibility in the mus· 
cles~ bones, and joinh~. 3 
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In some instances the pharynx and epiglottis may he tickled or pinchod, 
or irrit;tting vap1>rs inlrnlcd witho11! producing Lhc customary results. 
Large frecal accumulation in the rectum is pr('sumably due to similar 
anro~thcsia of its mucorn:i membrane~. There may be hemiopia in one or 
both cyc;-;, accompanietl. by loss of smcll, tn~tc and hearing. Sensations as 
if a limb or part were greatly cnlorgcd or altemwtetl, as if the feet were 
being bnoycU up or loaded with lead, or as if pins and needles were being 
thrust in lo tho waist ;nc of common occurrence. 1 

IV. Of the c:ircnbfory chttngc~, carc.liac palpitation is perhaps the most 
common. Feeble heart action, witli a small and hard, or a full and soft 
pubc, is frequent!} noticed during hyst<.•rical tits. The abdominal aorta, 
and eomctimes other arlericf:., pnhm.te so strongly as to snggef:.t ;.tneurism. Ac
cording as there is stimulation or paralysis of the vnso.motor nerves there 
will be a coltl, pale surface or hypcrmmia, redness, mul cou..,cquent profu:-:e 
sweating. Coldnl':-:s of the extremities is one of the most common evidences 
of vaso-motor cliange. The dilatation of the vessels may become so great 
that hemorrhages will occur in the skin, internal organs, genitals, and 
stomach. It is oltcn dillicult to <liaguosticate hysterical l1rematemesis from 
that due to ·ulcer. A single observation is rarcl.v sufficient for a clingnosis. ~ 
The following hysterical phenomena are a.II u11doubted ly clue to vuso.motor 
disturbances, viz. : fever and chill, Hashes of heat alternating with rigors, 
hyperresthesia, enlargement and ce<lema of the joints! an abundant flow of 
pale, clear urine deficient in salts, excessirn salivation, abnormal dryncse 
of tbe mouth, increased flow of gastric juice, an abundant secretion of 
milk, lni~ting for years, 4 and profuse uterine and Ynginal secretions.• 

Differential Diagnosis.-Ilysteriu. may be mistaken for epileps.1t, mullipltt 
sclerosis of the brain and spinal cord, ltypof'lt0ndria, neurfllgia, and 'ltnemil: 
coma. It is distinguished from epilep8y by its slow onset, b)1 incornplctia 
coma, a normal pupil, sobbing and crying, and ah~cnce of subsequent 
stupor. The tongue is not bitten in hysteria. An epileptic seizure is short 
and the c01wulsions are not HmmetricaL 

.J.l!ultiple sclerosis Qf the b1~dn ancl cor<l is often accompa1~ied by parox
ysms like those of hysteria; but between the itttacks lhe psych10nl symptoms 
and emotional cli~tnrbances are absent. 

In ltypoclwndrir1 the patient is always morose; _there are not tho:e .varia
tions in temper tllat arc so characteristic of h.ysteria. Ily~Jochondria 1s rv.1~e 
before the thirtieth vear, is more common m men than m w~1~en, au<l is 
seldom marked by C~DVU)l-'iOnS. rl_1hC> two diseases may be COUJOllled. 

~ 110~ml-nnre~the!<la there i~ u'<nallyovarian hypcrreathe~ia oftheoppo~ite 
eld:.Astley Cooper and Parrot record cal!eB where hemorrhages have occurred from the breast and con· 

juo1c~~le. 

~~~ff ~f Ff f,ti~~~~@~~:1~f~;:.f~[[.~}0f~~J~;~t~~::I~~~}F~~~1\~¥f,~~tl: 
brlrnperceptlblegradatloud." 
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The comato~e i:;tate fo11owing un hystcricnl Reizurc is tli!:ctingni~l10d from 

urwmia. hy nn examination of the urine, by lh~ fact that dropsy is _alJ
scnL; and the coma is preceded by sobbing, crymg, and other hysterical 

phenomena. 
Neuralgia, if of hysterical origin, ceases when lhe.pa~ien~'s attention is 

d1rnrted. In fl'OJrnmc neuralgia the pain follows lhe <l1stnbullon of a nerve, 

and there ar~ certain recognizable painful spots; in so-called hysterical 

ncuntlgiro the revcri'le 1s the case. . . 
Organic par11/ys1.< is to be cl isl inguisl1ed from bystcncal paralysIS by tho 

plumpness of the limb or part in the latter, and the electrical reaction, 

which is normal. 
Prognosis.-Thc prognosis in hysteria is always farnrahlc, although re

covery is rarely 11crmanent, but cxaccrba.tions ancl remissions occur at ir
regular in terrn ls. Some dm·elop every phase o[ the disease at different 
epochs. It~ tendC'ncy is to cC'ase after the menopause, bnt it may continue 

to old age. Br1quet states that when it commences in youth it is more 
persistent than when it occurs later in life. If a:-:sociatcd with uterine 

diseases a.nd displacements, tho prognosis is better than when it is purely 
psychical. 1 When it is constitutional, hereditary, or an ev idence of the 

ncuropathic tendency, C\'Cn temporary recovery is rare. 
'rhe li!Jslerical contraclures, when prolonged, often cause permanent de

formities. 
Treatment.-Moral treatment is far more efficacious than medicine~. 

Di~ciplinc, exercise in the open nir, healthy occupations, early hours, and, 
if possible, a chu.nge of residence, all exercise a marked inilnence on 
hyi-itcrical subjects. Bromide of sodium or potassium, valcrian, asafmticla, 
belladonna, hyoscyamus, and hydrate of chloral are all a.t limes of sen'icc 
in controlling the more active manifestations of 11ysteria. When a cau~o 
can be reached it should, if possible, be immediately removed ; and uterine 
diseases and clisplnccments must receive their appropriate treatment. Iron 
should be given when anremia exists. Many authorities state that half 
their cases l1ave been cured by the use of opium, and all agree that hys
terical patients tolerate it in large doses. The attacks may generally bo 
shortened by clashing cold water over the patient, and sometimes by pres
sure over the ornries. Subcutaneous injections of morphiue, or inha1ation 
of ether or chloroform until complete insensibility is reached, arc sometimes 
advisa.ble when the seizure is very violent.¥ In tympanitis and colic, 
cncmata of asafmtidn are useful. Hysterical vomiting, often yery ob

stinate, is best treated by the blandest 1iossible diet. In paralyses of 
hyc;tcrical origin electricity and the internal use of strychnine arc some· 

times of service. llysterical pains are most efficiently relieved by hypo
d~rmic injections of morphine. Aphonia ma.y be treated by the elec
tric current. Sea-baths or a course of liydrotberapy arc often highly 

an
1

d':~~~!~!c~,i~~1iti~~l~:c~0~1~:1~::n~~!<'8 of acute fatal hytiteria with high temperature, great dyephagia, 

u:!~ct;~:l~l~~~~~~1~:~· ~~i;;~~~~e'iji!l~~~l~~:!b~; ~~~:c~1~~;att~1:0~n~i::it::t~ub~~att:1~~~!:,~~ certain 
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ud"rantageous to hysterical subjects. Phosphorus and strychnine arc re
g:mlC'd by some as specifici-l, and may be given in i)mall dosrs. Children 
who aro peculiar anti have a ic11<lcncy to hysteria, should bo suOjccb\d to 
a firm, gentle discipline during their childhood and period of development. 
'J1he manuer of the physicin,n, his conve1·sation in the presence oC the pa· 
ticnt, the behavior of the fricntls and fami ly both during and between tho 
paroxysms, all have a great influence upon the case. 

IIYSTERO·EPILEPSY. 

This is a very grave form o[ hysteria, attended by epileptiform con\'ul
sions and marked by the occurrence of peculiar nn:rsthesia, paralysis, and 
muscu,lnr contraction. It has no especial morbid mzatomy. 

Etiology. -Epilepsy may be the primary disease, ancl some strong psy
chical disease superinduce hysteria.; or epilepsy may slowly develop artcr 
long-continued hptcria. The ctiolog}' is the same as that of hysteria; but 
puberty, the menopause, and extreme fright 1 arc among i ti most frequent 
causes. 

Symptoms.-An hysterical aura, usually ahdominal 1 precedes the convu1-
sion, which at first is identical with an epi1cptic seizure. Following the 
clonic convulsions is a short period of muscular rcl~ixatiou, during which 
the patient appears comatose, but which is soon fo llowed by contortions of 
the most violent character. 'rhc motions may intentionally indicate any 
or all oi the vilest passions or fears, or there may be simply irrational twist
ings. Opisthotonos usually occurs after the attack, the patient usually 
suffering from hysterical excitement, laughing or crying immoclerately, anti 
has hallucinations and delusions resembling those o[ dclfrium tremens. 
Contra.ctures, either paraplegic or hcmip1egic, suliRcqncnUy occnr in one 
or more limbs, which may be persistPnt, and yield only to deep chloroform 
narcosiR. It is to be remembered that these hysterical contrnctures ma,y oc
cur without any other symptoms of hysteria ever having existed, or may 
fo1low burns. i After a. long duration they sometimes relax from a great 
moral shock. During such a fit the temperature may rise to 105° P. • Ova· 
rian hypcr~sthesia almm;t inmriably prece<le:3 these attackti: Anrestbesia 
and annlgf'sia. are common, but usually affect only on~ half of. the body. 

The special senses ma.y a11 be affected, and color-blmdncss 1s not uucom· 
mon. 

Differential Diagnosis.-Tli e diagnosis o.f hyste t·o-cpilepsy in a well-marked 
cmm is easily made. The salient points of hysteria and cp~ lepsy are com
bined, and the pictru·c of a patient in the fit is one that wilt not IJe con .. 
founded with any other condition. 

Prognosis.-The prognosis is the same as in hysteria, and far more favor-
able than in epilepsy. 
~m~dic!\ofthe Commune In Paril!duriugtbeFranco-Prul!Bianwararellaldtohavoproduccd niauJ 
~vcreatta.ck~ in hysterical female~. 

: g:::.~:::l::l:~:co:a:~;:n:~:,
1

i::ortnnl r·1rt or the ~clznrc 
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Treabnent.-Thc treatment will require a combination of the remedies 
proposed for hysteria. and epilcp1)y in the proportion that each cnLers Hi:; ctn 
element of the disease. :Meblllo-therapcutics have been extensively cm~ 
ployed in tho treatment of this affection. A few discs of metal aro Lound 
at intervals around an ::mresthetic limb; in ten to twenty m111utes scnsn.hon 
returns to the skin around the discs, and then to the whole limb, but, un
fortunately, in the mean tiruc corresponding parts on the other limb ~rad
~mlly lose their sensibility, and the results nre not permanent. 'rlie shght
.1Jst electrical currents proc1nce the same results.. Contmcturco of years' 
duration often can be cnrcd 01· transferred in like manner. .Metals, mag
uetf', bits of wood-all li:::,re produce<l the same effect. Different metals 
act on different subjects. Gold, silver, iron, tin and copper have all been 
u.secl. Loug-conlinued blistering a.ud Faradizatiou have removed contrae~ 
tures of long standing. 

CA'£ALEPSY. 

Catalepsy is a functional disease of the nervous ~ystem, closely allied to 
:Oystcria and epilepsy. It is characterized by loss of consciousness, seusa. 
cion and vo1itio11, accompanied by a peculiar muscular rigidity in which 
1the limbs remain for some time in wh~ite\'01' position they are placed . 
•rbcre are no appreciable patl1ological changes, but the muscular rigidity 
·115 generally considered to be of centric origin. 

Etiology.-Catalepsy may occur at any age, bnt is ra.rc1y met. with except 
.a females about the age of puberty, an<l is usually associated with hys
terical phenomena. It may p!'ecede n1elancholia and epi lepsy. Tra.u
matisrn, stroug emotions, fright, shock, and, in many instances, religious 
uxcitcment may induce an attack. llereditary influence is frequently 
marked, and it occurs in families where insanity, mani~l, epilepsy, etc., ha\0 
occurred.' 

Symptoms.-Catalepsy occurs in paroxysms which are either regular or 
irregular. llcadaehe, vertigo, hiccough, etc., may precede the attack. 
Consciousness is suddenly lost, and the limbs-remaining in the position 
occupied at the onset-are as rigid as if petrified, soon relax a. little, bow
uvcr, and cau be moved, hut will remain in whatever position they are 
placed. They resist passive movement. a~ if made of wax, hence the name 
flextbilitas cereci. The rigidity slowly yields to the force of gravity. Sen
sibility and reflex movement may be totally or partially lost: rarely is 
there paroxysmal hyper::esthesia. The respiration a.nd heart movements 
1trc weak; the face is expressionless, and often has a death-like appearance. 
The skin is cold, and the temperature is commonly lowered perhaps 2° or 
3° below normal. Substances placerl in the hack of the month arc slowly 
~wallowed. In a few cases there is only partial loss of consci0t11mess, the 
patient being able to appreciate strong scnsorial or emotional impres~ion s. 
When the attack is of short duration it vanishes as quickly as it appeared; 
and an impression upon the patient remains 1ike that following a confused 
dream~1cn the attack lasts for or days severa~1~xysms 



NEURASTHENIA. 1111 

go to make up the whole attack. Bctwccu the attacks there are uo symp
toms as ~~rule.' rrhc all;tcks may occur n.t regular jutervals; the slightest 
men.ta! d1s~urba~ce or excitement mn.y bring on a paroxysm. 

Differential D1agnosis.-True cata]epsy cannot be mistaken ; but it may 
be, and often has been, successfully simulated . 
. Prognosis. -Tbe prognosis is .fayorable, except in those cases where there 
lB a marked nervous tendency m the family. 'l'hc prognosis is best where 
there are no symptoms betll'een the attacks. 

Tr~atment. -Treatment should Le directed mol'C especia1ly to the accoru
panymg hysterica~ diathesis, but we may endeavor Lo rouse the patient by 
the use of ammorna, snuff, or the Faradic current. An emetic will gener
ally cnt short an attack.' The wet pack and the cold douche have been 
used. Between the attacks iron, quinine and antispasruodics-valerian 
especially-are indicated. 

NEURASTHENIA. 

Neurasthenia spinalis is a functional weakness of tl10 spinal cord; or, a.s 
Rosenthal calls it, a depressed form of spinal irritation. s It is commonly 
known as nervous debility. Rolando, Luys and others have advanced views 
concerning the cerebellum that may lead to th is organ being regarded as 
the scat of the disorder. Some authors claim that it is an auremiccondition 
of the spinal cord, but its morbid anatomy is not as yet determineU. 

Etiology.-i\Ien are far more liable to this condition than women. It 
often de,·elops at puberty, but is common in n.dult and middle life. It is 
most frequent in those of a uenropathic tendency. Sexual excesses, mas~ 
tnrbation and onanism are said to induce it. Excessive mental labor, late 
hours, long-continued emotional disturbances of any kind, insomnia, insuf
ficient or improper food, and excessive use of tobacco oralcohol may excite 
it in those who arc predisposed to neuroses. Rosenthal claims that the pro
longed action of these causes in the young produces irritability of the med
ullarv and vaso-motor centres, and thus the vascular equilibrium of the cord 
is lo~t. 

Symptoms.-These patients al'e. weak, easily fatigued aud prostrated by 
slight muscnlaT exertion. 'rhey arc languid and despondent. There is 
aching in tho limbs, the sleep is bro!con, or t here is .actual insomnia, a~rl 
th ey complain that they are always tired and the subJect~ of nervous debil
ity. r11hey suffer constantly :Crom dorsal and lumba.r parns an.cl noc.tnrnal 
emissions, n.ud the passage of a nrelhral sound proclnces excess1v~ pam ~nd 
sometimes convulsions. The sexual powers are enfeebled. During exCite
ment or after the use of alcoholic stimulants, neurnsthenio patients are able 
to perform a large amount of mental lab~r, bnt a.ftenvarcls th~y ar~ greatly 
prostrated . 'rhe emotions are easily exc1t~d, ~nd they,oftcn ~magme that 
they are the subjects of some grave organic disease. rhere is a tendency 
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to mc1ancholia and hypochondria.o:;~s. Nc.nrasthcniu, is .no~ at firs~ accro:n 
ptmicd by anoornin, bul later lho msom~rnt and a~1orcx.1a. mducc tL Lho 
tongue is coated. Flatulence, dyspepsia, and d1latatJon or !ho stom2.ch 
arc usually present. 

Often the patients baTe a healthful appearance, which leads one to sus1icct 
that they are feigning disease. . . . . . 

Differential Diagnosis. -Neurasthenia may be mistaken for inc11nent ata.na, 
incij;ient myelitis, or commencing rertebral caries. 

In ataxia the la.ncinating pains, disorders of sen,::;ation, the iron band sen
sation, the ocular symptoms and the incrcase.d gal~·anic excit~bility ,~·i~I 
enable one to reach a diagnosis. The paralysis wlncb occurs 111 myelitis 
clisliuguishes it from neurasthenia. 

In .ri_pinal carie.~ the pain on motion and the n~1gnlar c~1'Vn.Lurc,. in co~
nection with the traumatic history of the case, Will establish the tl1agnos1s. 

Prognosis.-The prognosis in neurastbcni3. is always good. It may con
tinue for monlhs, or relapses occur; but complete recovery may always 
flnally be reached under proper treatment. 

Treatment.-rrhe most important indication in this condition is to secure 
absolute rest. Change of scene, nutritious diet, outdoor life, and cspecialJy 
somHl sleep at night tend to produce a cure. Sea. bathing is highly rec· 
om mended, ancl a light wine or beer with meals is frequently of service. T he 
functions o! the skin should be carefully attended to. Iron, strychnine and 
some form of the hypophosphitcs arc indicated. 

CIIOREA. 

(St. Yitu.~·s Dance.) 

Choreaisadiseasc of tbe nervous system marked byclonic muscular con
tractions without order or rhythm, which lend to subside spontaneously 
after a few weeks' duration. 

Morbid Anatomy.-Ohorca has usually been regarded as a purely func
tional disease, but recent investigations, alfl1ongh leaving the pathology 
still somewhat obscure, seem to indicate that active bypermmia of the 
brn.in and cord is always present, if not the exciting morbid condition, and 
is duo to vaso-motor disturbance, which may be associated with t he r heu
matic diathesis or result from var ious mental and reflex irritations. 

'l'he occasional occurrence in chorea of capillary emboli and thrombi, 
wit? consequent minute points of softening in the gray matter of the 
?ram, corpora striata, optic thalami and cord, together wit b the fact that 
m nea~·Iy all fatal cases eudocardit is, with valvular vegetations, is present, 
has given l'ise to the supposition that these conditions represent the 

~~~~~~
0

~fe~p,~~: ~~=:c~n~I t;~;~~e~~b~I~t:~:~11°~:!1:c:t::~:0~!~'.t1;:::~~~~ 
finally the fact that it is only in a small proportion of cases that the 
capillaries are foun<l. obstmctecl, are serious and fatal objections to t hil!l 
theory. 
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Whatever the morbill condition, it probably affects more especially the 
COl'j)\1~ stri:ttum, thalamus, or a single hemisphere primarily, but in severe 
cases, when the muscles of clcglutition and phonation arc affected, extends 
to the medulla. An aln.xic gt1it occasionally indicates disturbance of tho 
cord. 

Eti~logy.-?horea is most frequently met with between the ages of si:s 
and sixteen, 1.e., from second dentition until puberty, in children whoso 
parents ha,'e suffered from hysteria, epilepsy, and other forms of lune· 
tiona1 nerYous disease; from two-thirds to three-fourths of all cases occur 
in girls. Feebleness of constitution, and the injurious system of forcing 
the education of children, as well as the conditions wliich tend to the 
premature development of the sexual instincts, prcdii::.posc to clwrea. 
Anremia, chlorosis, onanism, a.ucl anomalies ot menstruation arc also pre
disposing causes. 

Acute mticular rheumatism and its cardiac complications bear such an 
intimate relntionship to chorea thnt many authorities regard them ns one 

and the samo affection under different forms. The rheumatic cli:1the:-is 
and the resulting cardiac discn.:::c must certainly b9 accc>pted as among the 
most important causes o! chorea. The more directly exciting can:::cs :uo 
fright, shock, and extreme mental labor or any form of scYcrc DC'nou~ 
diSt11rbancc. 

Symptoms.-The onset is seldom well mnl'kecl, nlthough cases arc rc>corcl
eJ where, after a fall or shock, not more than four hours have elnpsed before 
distinct chorciform movements occurred. It may be said that in tbrse 
cases recovery is also rapid. As a rule, the child's disposition becomes 
irritable or moody, and a1thongh choreic !';nbjccts arc very excitable, there 
is decided mental weakening, indicated by loss of memory and interest in 
things that hare before interested them. The sleep is clisturbcd and htll
lncinations are common, and actual mania, may be ::t precursor of chorea. 

The first direct indications of the disease are a reb'ilessncss of movement 
and clumsv handling or the limbs. rrherc will usually for a while be inter
vals when ihese d1ildre11 act naturally fora ~h01't time, hut, if observed cnre~ 
fully, and especinlly when they are conscious oi being watched, they arc 
seen to drag a foot, fidget with thc>ir fingers, twitch the shouldcre, or jer_k 
the head in a peculiar manner. As they gr:ulually lo~e control of their 
morcments they stumble in walking, spill their fooU or Urink, anU fre
quently drop articles they may be holding. The chorcic _ mornmcnts are 
usua1ly unilateral, at first confined to on~ hanc~ , leg, or _s 1cl~ o~ the face, 
nnd in a small per cent. or cases the mamfcstat10ns rcmam 11m1tcd to one 
sidC' bnt more commonly extend to the other i-idc within a few days. 1 

I~ the fu11y devC'loped- disease the symptoms vary in degreE' r:Lthcr_ Urnn 
kind. In the mildest case~achild simply i::.eem:;; awkward, breakrng d1shC'!', 
stumbling about the room, hurting himself with knife and fork, or, in the 
case of older children, never being able to correctly perform tnsks whC'rc 
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8light dexterity is rNpiirt.•ll. Irregular action of the muscles of ~pecch 
may occur, nnd wonls may be uttered agaiu~t the will of the patient.. 
Spontaneous pain is often complained of in the a1foctc<l si1fo. 

In the worst Iorm ol the tlisea::.e ewryfeaturc antl limb ma} be hideouc;ly 
contorted, the teeth grouml together or suappl'd off, an1l bone8 may be 
broken. A patient will turn somer~aults without re:>t, rush around in a 
circle, colliding with nearly everything in the room; or, i[ in bed, may be 
su<ltlenly contorted aml thrown therefrom with violence enough to produce 
a. fracture or dislocation. Between these two extremes are cases o! every 
degree, but in all the conrnlsions are made up of irregular, sudden, im
pulstrn movements, which arc entirely inYolnntary and aggmrnted by every 
attempt at volun tary movements. After the museles involved hn.ve been 
in incessant action and violent contraction for bours, rnrn;cular exhaustion 
does not occur. In most instances, however, the muscles enjoy complete 
rcpo:-ie during slrcp. When this is not the case rapid and inteu~o auremia 
occurs. As in these cnses movement is almost continuous, and the patient 
can neither cnt nor be romCorlably fed, dcalh from exhaustion nrny result. 

Chorea of the lar.yngeal muscles is marked by a monotonous voice having 
a deep pitchl nn<l deglutition is often greatly interfered with. rr1

he pupils 
arc commonly dilated and the ~1lccial senses may be slig-htly blunted, bnt 
the cutanrous scn~ihility is ran~ly affected. The bowels are constipaterl as 
a rule, although sometimes the freccs are inroluntarily clischargetl. 1 After 
chorea. has la~ted for a long time the heart's action i disturbed ; anremia is 
marked, and the mental condition of the child approaches that or the idiot. 
In girls who m·e old enough the menstrual functions will usually be de
ranged. 'l'he skin is harsh and dry, and in this class of patients hysteria 
often develop~ as n sequel. 

Chorea is almo~t invariahly accompanied by some paresis ancl often by 
complclc paralysis during or preceding the deve lopment. or the con· 
vnlsion::-. 

Differential Diagnosis.-Disseminated sclerosis of the nerve centres is 
:.wcon:ipnnied. b! tremor and jactitation that may be misl:Lkcn for chorea, 
especmlly as 1t 1s a disca:-ie occurring iu children. But anklc-c lonus, paresis 
o: b~th lower extrcmitie~, _and lho occurrence of tremor 0 11 \"Oluntary ex~ 
c1t<it.1on ~r _the .mu~cle~, w1_11 decide the case. Jf.y.~feria and e1Jilepsy are 
readily c11~bngmRhed ~rom 1t, as is <tlf'IO the tremor of olrl nye. 

Progno~1s.-Chorca. is a chronic disease o! varying duration, hut in mo~t 
?a~es lasting for two or three month~. · Relapses frequently occur dur 
111g puberty; but ~1ay occur after intervals of twenty or thirt~· _years. 
Complete recovery is the rnle: the patient fully recovers his intelligence 
aml muscular str~ngtlt. Among children the mortality is about five per 
cent., and death IS usually preceded by delirium, and is clue usnally to 
asthen.ia or son:ie complication . Ilcmiplegia, aphasi1L, hemianresthC.sia, 
~nrom1a, heart. disease, rheumatism, and erysipelas or abscesses originating 

~;~cw~~\~~;~ i~~~:~~s.t11cA~lt~~~i1:~ i :1~il~;:~~t~: :.~s~~~'i \'~~;y i~:.~e~~~:~~d ,:,::n~ 
1 llcnce-Jout-8 ~tnlcslhMtliearnonntof nreacxcrct<'d b incrc11scd. 
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:~i!~~~ is choreic. Very rarely does permanent mental derangemeat 

~eatment.-Sl~0t11d an exciting en.use be discoYcred (con!-itipation or i11-
test~nal worms), 1t must be immc<liately removed. In all cases menbtl an!l 
bodily rc~t, a generous but bland diet, nnd plca~;rnt, and, iI possible, rnral 

:~\~~~~i.nd~~~~ /ha~~t~~o~i~i~:d:i;~~ca~ht: ld;:1~~1~:il~~1 ,~·1i1~~·c~n 8~~~ ~~c~i:~1 g~'i ~~ 
iron. 8lecp ::;hould be sec:urccl by the use of hydrate o[ chloral if necessary; 
Ilarlcy advocates conium. rrhe most usPful drugs are arsenic, zinc, the 
brow ides, and hydrate of chloral. Arsenic has given me better re.snits than 
~ny other drug;. it m.ust be Jivcn in proporlionately increasing doses until 
its S}JCc1fic phys1olog1cal effect is produced. Copper, the ~ilver salts, and 
strychnia arc much used by the French. 1 Weir .Mitchell has successfully 
used salicylate o.f soda, probably in rheumatic cases. In extreme cases 
chloroform and otLer anxsthetics may be needed. 'l1hc hypodermic injec
tion of curare, friction-electricity, and grdrnnism are recommended. Baths, 
wet pach, or a. thorough rnbbing often net benefici:illy, and the ether 
spray along the spine seems to induce sleep and diminish violence o[ the 
choreic movements ~ 

SUNSTROKE. 

(Insolafion.) 

Jnso1ntion is that complex of Elymptorus occurring in persons exposed to 
extreme heat under unf:.n·orahlc circumstance~. 

Morbid Anatomy.-'l'he hcurt is usually firmly confractecl, but it may bo 
flaccid . 'l1he left heart is empty, while the right sid<.• and the yeuous tracts 
are filled with <l:.trk, often fluid blood. The blood is seldom coagulated; 
its corpu:sclcs are crcnated and do not lend to form touleaux, and con tu in 
Je~s o.xygc'n than normal. 'l1hc ln11gs are intensely congcslcd, ccdcmatou1', 
and Fomctimes exhibit spot:.; or hemorrhage. The spleen is swollen 
and )';oft, and, with the kidney and liver, exhibit1' cloudy swelling or pare11-
chymatous degeneration. The meninges are inten~('ly hypcrremic, and there 
may be eYidcnces of incipient meningitis. The rC'nlriclc~ of the brain con
tain more or le~s serum, and the brain sub.-.tancc i!:"el! is conge:-;ted or hem
orrhage lias occurred into it. The cord i . .; sometime:-:; ahnormally soft. In 
severe cases the body is covC'red with ecch_vmo~e ... , ancl sub-serous hemor
rhages are common. In the neck the sympathetic ganglia, the rng~, and 
the connective-tissue ru.·e surrounded Uy, or infiltrated with blood. Rigor 
mortis comes on very rapidly., 

Insolation generaily results from C'xposnre to heat, in Jlersous who arc 
exhausted by either mental or physical labor. 



l llG DISEASES OF' TllE NEH.YOL·s SY:-iTEY. 

Etiology.-Workmcn, soldiers on the march, stokC'rs and cab-drivers, or 
brain-workers and those who arc suffering anxiC't)' or mental distress are 
moro liitble to be overcome by the hcnt. Ilot, wet, umgg_y da.ys-our Au. 
gulit dog-da_ys--are the most favorable for its occurrence. A~clim~lizati~u 
h11s very much to clo with itsdcn'lopment. NC'arly all new arnrnls 10 India 
at first suffer more or less severely from the heat. Nevertheless, when n 
certain tempcmturc of tbe uir is reached all a.like succumb.' Dry, hot 
winds are not prejudicia.I. In Dakota men can work all day exposed to tho 
sun when the temperature of the air is at least 1-!0c to lGO- F., while in 
New York on a. cloudy, wet day in August, with the temperature at only 
fl3 -F., large uumbcrs of men and animals arc prostrated. The vigorous, 
thin, healthy individual who leads a temperate and regular life seldom 
suffers from the heat; while those who drink freely of alcoholic bevcrag!s 
and dissipate during the summer months nre those that most commonly 
suffer. Large numbers arc :lffected just after eating a hearty meal. i 

Symptoms.-Thc majority of ca~cs occur in lhc middle or the day. In 
mild cases the patient Sltd<lenly becomes exhau!-ited, ancl prohably faints or 
becomes semi-comatose. Ile is utterly prostrated ; the skin is pale, cold, and 
moist, the pulse is quick and feeble, various colored spols appear before tho 
eyes, and all kinds of symptoms are referred lo Lhc head-floating, swim
ming, vertigo, fulness, neuralgic pains, etc. These cases may recover, or 
collapse may terminate fatally from heart failure. 

In thcfoudroyante form a man may be struck down suddenly, or thero 
may be prodromata, which are generally depression of spirit~, muscular 
weakness, dyspnooa, cpigastric oppression, and perhaps nausea and vomit
ing. Unconsciousness suddenly follows; the skin is cold, the pulse is fee
ble, respiration and circulation are markedly interfered with, and death 
may result from heart-failure due to injury of the nerve centres from sud
d~n clevati_on of temperature. Reaction may set in, but it is, at best, tc· 
d1ons and imperfect. This form is a. trne coup de soleil. 

In another form called thennfr fever lhe temperature rises to 108° ot 

110° F., or even higher. This is due to the influence of heat on tho 
nerve centr~s aud su~scqnent action upon the va$o-motor sy.')tcm. It often 
oc?urs at mg~1t an? I~ those who arc dissipated or worn out, or arc in the 
midst of anh-hlgrnmc _sur_roundit~gs. There is great restlessness, thirst, 
and dyspncea. rho sk1~1 is burning hot, ancl either dry or moist. The 
upper part of Uie body.'" eongesled ru1d livid; the pulse may be full and 
labored or qmek and ierkmg, and the carotids pulsate forciuly. The 
PL~p1ls .a~e at first contracted but later widely dilated, and the frequent 
~~-cturibon o~ the. early stages giHS place to urinary supprcs::;ion. De
lumm and ep1Icpbform convulsions are common. Toward the end the 
pulse becomes extremely rapid und feeble, the patient passf's into a com
plete _coma, the bre~thing is sighing or stertorous, sometimes peculiarly 
moanmg, and the urme and fames nre passed involuntarily. Some of these 
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~:~~~.~~~ marked by persistent vomiting and purging; such cases rarely 

Differential Diagnosis.-Sevcre cases attended by hypcrpyrcxia cannot be 
confounded with any other disease. )ifoderately seYcrc cases, howci;cr~ 
may be mistaken for acute meningitis. In the latter the projectile votnit
ing, the boat-belly, the pale face, the tdclte cf:rf;Omle, and the tense, hard, 
wiry pulse arc in striking contrast to the symptoms or the former. The 
history of the case is always important. Under the hcacl of acute alco
lwlismus, are giYen the symptoms of alcoholic coma, which may be con
founded with sunstroke. 

Prognosis.-'fhe IJrognosis, except in milcl cases, is Yery bad ; nearly one
hu.lf die. Many who recover arc invalids for life. Among the sequelm 
are a sub-acute or chronic meningitis, epilepsy, insanity (in e\'cry degree), 
partial paraplegia or hemiplcgia, loss of memory, blindness, extreme in
tolerance of beat, almost constant headache and, in many cases, great irri
tability of temper. 

Treatment.-Iu all cases the patient must have absolute rest and plenty 
of cool, fresh air. Tbe more those patients are carried about the worse 
their chances. All tight or needless clothing should be at once remOYed. 
Stimulants are often necessary; if they excite vomiting they should be 
given hypodermically or as enemata. ELhcr, musk, carbonate of ammonia, 
turpentine, etc., are recommended. 

In most cases tlie cold water treatment is tho best. Tho patient should 
be bken to the nearest pump, stream, or water-tank and immersed for a 
considerable time, or a stream of cold water shonld be poured over the 
head, neck and back. Between the baths dry cups may be applied, and 
during the baths stimulants may be given if the pulse demands them. A 
patient should always be removed from the bath before the temperature 
falls to normal Purgative enemata and cardiac stimulation, with the 
cold water treatment, are all that is required in those moderately severe 
cases where tho temperature docs 11ot rise aboYe 105° F. 

In tltermic fever, ,·enescction is contm-indicated. Ice water should ba 
applied to the surface, the Uowels should be mornd by a brisk saline, and 
m011>l1ine and quinine given hypodermically. Blisters about tho nuchal 
region arc often beneficial. The seYere cerebral symptoms in this form 
are often relieved by the inhahttion o.£ ether or chloroform. These patienls 
need careful watching during convalescence, and shollld remove to a cool 
f}}imnte, and engage in no business that demands active brain work. It is 
iu this last-named variety that rapid lowering of the temperature by the 

11.pplication of cold to the sul'face is of the greatest importance. 

SPlNAL IRRl'l'A'l'ION. 

This is always .functional. Strictly speaking, it has no morbid anatomy, 
but in most cases is associated with congestion or nnremia. 

Etiology.-It occurs chiefly in wom~n between tho ages of fifteen and 
~wenty-five. Spinal shock, or concuss10n from any cause, and all those 
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practicC'S and hahits which cause nervous i-.train nnd result in :nervous ei:
hau...;tion, may aJ:-;o proclucc spinal irritation. Chronic alcoholism .and the 
opium habit may also induce it. All scH•rc di:;ea~es w_hc~·c t~t'ro 1:-0: a pro
Jonge1l drain 1 on the systC'ln will be followed by spmal 1mtat10?. ~ ncu
ropathie tendency or hysteria o[Len accompanies or causes !:ipmal 1rnt:t

tion. 
Symptoms.-Tho one constant ancl special symptom of spinal irritation is 

tenderness, which may be excited either by prc:-;:""urc or mot ion. It may 
extend along tho entire spine, or be localized over :t single vertebra. Thi~ 
tendcrnc.~i::, which varies greatly in clegrcc, becomes ma.rkcd on the ap· 
plication o[ heat .. cohl, electricity, antl other irritants. 'L'ho spinons proc
es:; is the place where pressure causes greatest pain, and if severe . it 
may excite conrnlsions ;rn<l paraplegic or calaleplic S}mpLom~ . 'l'actilo 
hyper::esthcsia. is very marked, but :.lllfCSthcsia is rare, and myalgrn may co-
exist, with pains in internal organs. In about hi1li the cases it is spon· 
laucou!;; its character is very variable, hut its scat is generally at the 
point of exit of the ner,·cs from the spinal column. 

Motor disturbances are common. 'Veariness, hca\'incss, and pseudo
paraplegia of the lower limhs follow the slightest exertion. Contraction 
occurs in some muscles, especially those of the forearm, and twitchings, 
spasms, and chorcic 1110\·ements may be present. Cardiac palpitation is 
very common; and nau,.ca and vomiting, nervous cough, embarr;1:::.scd 
phonation, deglutition, and breathing, or attacks of fainting are uot un. 
common. 

Patients with Rpina.l irritation are depressed, melancholy, and irritable, 
and subject to in~omnia, headache, dizzineRs, and disturbances of the 
special senses. Vaso-molorchangcs arc marked. rrhe extremities are cold, 
sornetimcs blue, and the face alternately pales and flushes. 

When the point of tenderness is in the cervical region the po ins arc re. 
ierred to the head, pharynx, and chest, and arc associated with psychical 
distnrbanccs. When it is lower there are respiratory nnd canlinc symptoms, 
and if in the dorsal region it is accompanied by pain in the stomach, with 
dyspepsia, nanscn, and vomiting. This last is the most frequent scat of 
the disease. Lumbar spinal irritation is less common and is indicated by 
neuralgic pains and weakness in the lower limbs, myalgia in the ahdomi· 
nal and lumbnr regions, spasm of the Yesical and anal sph incters, u~crintl 
and ovarian pains: and disorders of menstruation. 

Jn many cased there is dysuri:t and ,·esical spasm, increased desire to 
urinate, and the discharge of a. large amount of pale, limpid urine may 
occur. Sometimes the liYcr, kidneys, or bowels are the seat of functional 
der.angements. The di~ca1'C may progress slowly or it may be of short du
ration, and rapidly become severe or as rapidly imp!·ove. 

The symptoms are al ways variable and inconstant, and the pains often 
ehift from one part to another. No true paralysis of limbs or of the sphinc
ters ever occurs. Sometimes spina.l irritation will suddenly pass into neu~ 
rasthenia. 

--- , -Bammoud ca\111pl11al lrritat1011 anamlaqf tMpoaUrWrcolum111q/tMCC1'd. 
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Differential Diagnosis.-Spinal irritation may be mistaken for spinal ccm
gestion, meningitis, myelitis, luozors, and ltlrmy. 

In spinal congestion there is 1w tenderncs:J. Paralytic symptoms nre 
frequently present, and gastric and cardiac denmgemenls are nercr prom
inent. ln spina] congestion tho symptoms arc aggrn.vat.ccl by the supine 
position, in spinal irritation the rcrcrse is iho case. It is claimed that the 
subcutaneous injection of one-thirtieth grain of strychnine will aggraYatc 
the symptoms in spinal congestion, while in spinal irritation its adminis
tration affords relief. Spinal irritation is of much longer duration than 
congm,tion. 

Spinal meningitis is accompanied by pyrcxia, and !he pain in the spine 
is increased by motion, so that the patient assumes, and remains in a fixed 
position. 'rI10 pain is violent and diffused in meningitis, and muscular 
spasms occur in the back auc.l ueck, which are ucver present in spina,l irri
tation. 

'rt10 presence of the iron-b:md sensation about the waist, paralyses, wsi
cal irritation, and relaxation oI the sphincte .. s, and anresthesia. c~pecially 
in the early part of the disease, are almost diagnostic of 1nyelitis, and arc 
never met with in spinal irritation. 

Spinal irritation is differentiated from spinal tumors by the fact that in 
the latter the symptoms are localized, permanent, and nna,ccompaniccl by 
visceral derangements, which in irritation assume such a variety o( forms. 

'rhe rare disease called tetany by Trousseau is difJercntiated from spinal 
irritation by the 1nugcu,lar contractions, which are accompanied by trem
bling, :.llHEsthcsia, and a feeling of intense fatigue. 

Prognosis.-The prognosis is Iavorable, although after apparent recorery 
the disease is apt to return. Very frequently it resists treatment, especially 
if gout, rhenmatisrn, scrofula or syphilis exist. 

Treatment.-The remedies which nrc employccl in the treatment of an:u
mia. are always indicated in spinal irritation. Alcoholic stimn lnnts nrc 
usnally of service an.cl in many cases must be given freely, combined with 
a meat diet and exposure to sunlight and fre~h air. rnjcctions of morphia 
or atropia combined with strychnine should be giYCn OYCr the site of ten
derness, the doiie at first being small and gradually increased to the point 
of relieving pain. Aconite and veratria may be applied locally in the form 
of an ointment. The galvanic current and the Faraclic current in some 
cases will give immediate relief. The daily application of th~ ice-poultice 
or the actual cautery is highly recommended. Absolute_ rest Ill the c~mn
try with a high ly nutritious diet often does more for this class of pn.lrnnts 
than any ~ther treatment. 

VERTIGO. 

Vertigo has been well defined as the consciousness of disordered equili
bration. It may rnry from an uncomfortable sensation to onC' in which 
the patient is unable to maintain bis eqmlibrium. It may be momentary 
or of Ion~ durat1011. 
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Morbid Ana.tomy.-L~:-oions arc onlj found in hth~Ti~lhinc or apoplt•cti
form vertigo, called )frnii·n•'s clisea~c; all otlit•r nu·1ctic.s tlrC pure!)~ func 
tional. In :rnral vertigo there may be found hcm_orrhagc, con?~~t10u, .or 
inflammation or the Jnhvrinth; or them may be cvulenccs of ot1tis meclm, 
oUstrnction of the EustaChinn tuhc, or the presence of foreign bodies which 
prc:-s upon the tympanic membrn_n~. . . 

Etiology. -Vertigo has been cl1v1ded mto ocular, aural, stomacluc, ner-
vow~, epileptic, :rncl go1.1/y. . 

J. P:iral,p•is of a single muscle may cause ocular Yertigo. . . 
JI. MeuiCrc's disease ma.v he caused by disease of the sem1c1rcular 

canals and cochlea, tympanic catarrh, or spasm or the l~nsor tympani, 
paralysis or the slapediu~, 01' by syringing the c~irs, c~p~c1~ ll y when the 
tympanic membrane is perfora.ted . Wax and foreign bodies m the mcutus 
extern us may t1lso induce it. 1 

at~I~~h~~~1~ 1~;~~:~!~a.i~ 1i1~):~i:std~s~~~~s~ 1 1:c~·~a~:s ·~~1~~~:~;, ~~v:~~~~~~ 
ter:l'mia may induce it. 

IV. Nerrnus rnrtigo is induced by physical or nenous excesses, and 
Rarnskill ntuks 'Tertigo from ornrwork as next to gastric in frequency. 
Those who arc ill-fed and O\·crworkcd are predisposed to it. It 1s also 
caused by excessive use o.f tea, cot.rec, tobacco, and alcohol. Vertigo is 
commonly present in meg1·im or sick or nervous headac he. 

V. hpilcptic vertigo JJrecedcs an epileptic seizure, and usually docs not 
occur without a well-marked paroxysm. Vertigo is also a common symp
tom in many diseases or the nervous system, such as cerebral tumors, ccm· 
brnl apoplexy, sclerosis, tabcs, and cerebellar disease. 

VI. Gouty vertigo is due to the blood-changes which characterize tho 
gouty diathesis. The vertigo or the aged ii5 a re.suit of disordered cerebral 
circulaiion, produced by the senile conditiou of the heart and vessels. 
Chronic malarial infection frequently in<l.uees H cachmmic" vertigo. 

Symptoms.-The sensation may be that of objects moving around the pa
tient, or or the patient moving around objects which remain stationary. 
There may be a feeling of confusion or instability, or the mornments may 
be uncertain and unsteady. More or less suddenly a. giddy sensation conics 
on, objects become iutlistiuct, the patient staggers1 and J'erhaps falls, un
less be grasps something to steady himself. There is no loss of cont:cious
ness. Nausea. and vomiting are not infrequent, and there is ringing in tho 
ears, fillttering in the heart, an<.l external sounds arc greatly magnified. 

'r ho first symptoms in ocular vert igo wil1 be running togetlH•r of the 
letters on the page, hea.da.che, nausea, and pains in the eyes. In Menih·e's 
disease slight or serious tinnitus anrium accompanies the vertigo. Sud~ 
dcn1y it becomes greatly exaggerated, and the patient feels as if he were in 
motion, or actually mOYCS in a direction opposite lo tlte ~ide on w!Licli tilt 
ear is ajfecled. The motion may be forwards or Uackwards, to one side, or 
about a vertical axis. These patients may be thrown to the ground, so in-

~~~- -~~-

1 K11upp lit'll1·Yt·~ that there is t.1lway11 uitlu:r n hl·111orrlHl!!I! or ~crou~ or 11urult>11t ('lrndatlou Into the 
~1·mi drrul11r c1111ul~ .lrc/1il:. Opflfk uni! Oto!. , 101. ii., ::-;u. I. 



1121 

tense are the movements. The eyes isornetimes oscillate. ConsciollsnC's:: is 
rarel,v lost. 

After the attack of vertigo passes oft deafness remains. The rertigo and 
vomiting may continue for some time, and are increased by the 11pright 
position. One attack follows another, until a persistent vertiginous stale 
is reached. When pcrmaneril deafness occurs, the vertigo ceases. 

Gastric i:ertigo is nccompanied hy dyspeptic symptoms, nausea, pyrosis, 
heartburn, fialulcnce, diarrhcea, or constipa.tiou witb pain and fulness in 
tbe hypogastrinm. It is often so sernrc and sudden in its onset that the 
patient thinks he is soon to have a stroke of paralysis. The mental slate 
is often deplorable. and true melancholia may ensue. 

Nervous l'ertigo is apt t.o occur after ~:xccssirn mental effort: the 
patient while standing experiences a dizzy. sick sensation, which is rarely 
se¥ere; objects seem to whirl for a moment, and there is a. slight tendency 
to fal1. This form o.f ,.l·rtigo not infrequently precedes softening of tl10 
brain in those who are oYcrworkrd and b,1dly nourished . Irritability, 
restlessness and insomnia often :lccompany it. And though gastric dis
turbances ma.y be present, their relief is not fol1owcd by a relief of the 
vertigo. Sick headaches arc frequently accompanied by nausea, vomiting 
and this form of vertigo. 

In epileptic ·vertigo the vertiginous sensation either 1·e1Jlaces the fit or 
accompanies it. After a paroxysm of gouty arthritis an attack of vertigo 
is not uncommon. 

Differential Diagnosis.-The vertigo of )feniCre's disease may be dislin
guished from that of tpilepsy, apoplexy, gastric derangements and the other 
causes of vertigo, by the co-existence Of tinnitus aurium, deafness, com
bined with syncope, nausea and vomiting. The movements are in a uni
form direction and ting1ing and numbness are absent. 1 

An otoscopic examination should be made in all cases of continued 
vertigo, and the tuning-fork and watch test should be employed. 

Prognosis.-Vertigo in the adult, unaccompanied by visceral diseases, is 
not dangerous. In l\leniere's disease, when the labyrinthine affection is 
due to some remediable defect, the disease will subside on removal of the 
ca.use-such ns cerumen, tympanic catarrh, etc. When the lesion is pri
marily of the labyrinth, a. certa.in degree. of deafness a.nU tinnitus always 
remains, and recurrence of the attack is to be anticipated. 'l1he longer 
an attack has existed the hetter the prognosis. 

Treatment.-Gastric vertigo demands the treatment already giYen under 
the head of dyspepsia. When disorders of vision are the cause of vertigo, 
rest for the eyes aud properly adjusted glasses will remove it. In Me
niMe's disease the patient should be placed in the recumbent posture and 
a full dose of bromide of potassium or ammonium given, followed by qui
nine in full doses. Oharcot states that this plan is attended by the best 
results 1 

1 Woa.·k-,.-,-., .. -"-o-tha-,-t -;"h7to,,.-g o:;-f<:-;::l.,c::o::::ppe::::-, =m=ccm:::;:h:;::ies:-:;.,::::,.,c;;di::::~co:;::lorn::;;ti::::oo=or;-;;tlc:c,. ;::chau:::;:d,C::m:::Cny occu1 from 

irr:~:~1'.:;~ 0!0~1e,;:~~!:~;:err~~;,::_~i.'.~~~i~;,~;:;11~~,g::if~~~:t~0 ~~e8~~8:,11 :~u1:11~e~~.!·ritants, or even tlie 
actunlc,rnt('ry111)plied1otberua;;to1dreg1011. 
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In nervous \-ertigo, iron, 1p1i11inc, strychnine, au<l the removal of llie 
ctrnse are sufficient. In the overworked <lnd under.fed, wine, hypophos
phites and a nutritious diet are indicated. 

The vertigo of old <ige is benefited by the bichloridc of mercury and the 
tincture ~f iron : a highly nutritious diet, and sniall doses o[ Burgundy 
wine are alRo of service in snch enses. 

SEASICKNESS. 

The term seasi9kness is applied to a peculiar form of functional disturb. 
a.nee of the nervous system characterized by severe depression and persistent 
nausea and vomiting. 

Morbid Anatomy.-Thr only organic changes which have been Iound, 
which are probably secondary, are slight hyperromia of tbe gastric mucous 
membrane, due to the prolonged efforts at vomiting and the presence of 
abnormal quantities of gastric juice, and cerebral anremia with congestion 
of the spinal centres. The primary irritation may properly be considered 
as a form of shock arising from the unusual combination of nervous im
pressions calling for unaccustomed action on the part of the nerve centres. 
In other words, the ne1Te centres are embi.~rrassed, and the resulting nervous 
irritation manifests itself through rnso-motor disturbances in precisely the 
same manner as is seen when persons blush under embarrassing circum
stances or pale when startled. In the prC'sent instance this disturbance, 
though general, is most marked in gastro-intestina1 and cardiac derange
ments. Paleness of the surface from rn~o.motor initation is probably asso
ciated with anremia of the brain and congestion of the spinal centres. 1 As 
a consequence there is irritation of those centres, manifested by se\"erc gas
tric irritabil ity, with nausea and vomiting of centric origin. 

Etiology.-As indicated in the name, seasickness is most commonh' the 
result of the motion of a ~hip. It may, however, be the result of anj un
usual motions to which the person is nnaccusLomcd, ancl especially such as 
raise the body rnpidly or suddenly allow it to fall, as the motion of a swing 
or an elevator. Waltzing, riding backwards, turning n. somersault, or the 
sudden jerk of a railroad train as it starts or stops or goes rapidly around 
cun·es in the track, may each produce a precisely similar condition. They 
arc not usually followed by the fu ll development of the disease, solely be
cause they are not repeated or continued sufficiently long. 

Moreover, lt is not always necessary lha.t the patient himself should be 
mo,·e<l. Frequently, simply watching oscillating objects is sufficient to 
produce a mild form of sickness. Personal idiosyncrasy is a very impor· 
tant factor in predisposing to seasickness. 1 Some persons never suffer, even 
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under the most trying circumstance~, while other~ are unable to enaure the 
slightest motion on the water or elsewhere. This peculiar susceptibility 
varies also in the same person, and an individual who has resisted through 
several sea voyages may finally succumb during a. sail on some small inland 
lake. 

Habit and experience are generally suffiicent to clo a.way entirely with tho 
SLLsceptibility to the disease, but occasionally au individual suffers, it may 
be with increasing severity, whenever he is on rough water. 

Symptoms.-Seasickness usually presents the two stages of (1) depression 
and exhaustion, and (2) reaction. 

It begins with a sense of weight and epigastric oppression, often described 
as a feeling of coldness, which nt first may be distinctly intermittent, oc· 
curring only during the rapid rise and fall of the vessel. It may, however, 
be continuous from the start, and even at first be a distinct nausea. la any 
event it speedily becomes so, and is accompanied by vertigo and headache. 
liiausea is quickly followed by vomiting, which partakes of the nature of both 
ga:-;tric aud cerebral vomiting. Nausea is always most intense, and at the 
same time the rnmiting is often sudden and projectile, as from a central 
cause. As the vomiting continues the ejected matter is composed of in
tensely acid gastro-biliary secretions. Constipation is the rule, fmd all the 
eecretion.s except the saliva are decreased. The appetite is entirely lost, and 
there is a marked repugnance to food, and especially to all forms of fat. In 
many cases the simple smel l or thought of food is sufficient to excite a 
paroxysm of vomiting. In this stage the mental depression is very charac
teristic, the patients almost exu1ting in the thought of shipwreck as afford
ing relief from their sufferings. In tbe majority of cases this condition con
tinues from three to five da_rs, provjded the voyage is of that length, during 
which time the nausea, vomiting an<l mental depression continue with vary
ing intemity, nnd is then followed IJy reaction and a more or less rapid dis
appearnncc of the vomiting, with return to the normal condition. 

In such cases, owing to the enforced abstinence, there is for a time a rav
enous appetite and a feeling of special well being'. 

In other cases, however, the stage of depression continues until the pa
tient is a~ain on terra firma, 1a~ting- it may he for weeks, or it mav in a fmv 
days pass into a stage of partial collapse. The patient is sleepy and apa· 
thetic, the surface is cold, and he sutrers from neuralgic pains or gener&l 
numbness. Finally, a partial coma may supeyvene and the case assume a 
very grave aspect. . . 

C.:onvalescence is generally rapid, and the patwnt passes from a state of 
the greatest depression to one o( comfort and entiro recovery within a few 
hours; but when the case has been prolonged, convalescence may be de
Jaycil and be attended by rise in temp~rature and other febrile conditions. 

Other forms of seasickness preP:ent differences oC degree rather than of 
kind. 

Diagnosis.-Uwing to the pecul.iar circumstances under w~i~h it is devel
oped, seasickness can rarely be m1st~k.en. for any other cond1tion. ~t; may 
tiimulate an attack of gastro-ententts m the early stages. In seasickness 
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constipation is the rule, and the intense nausea, tbe persistent 'ioknt Yom
itiug, and the Joathing of food are much more marked. Gastro-entrritis i1 

most common in children, while tbev seldom suffer scvcrclv from seni;:ickne;;:R, 
Prognosis.-It is very rarely fatal; but occasionally a co~dition of ('Oilnp,e 

de,,clops which, if not ass iduously treated, may Jl:l!-:S into coma nn!l <lcalh, 
A general irritability of the gastro-intestiual mucous membrane often re
mains for some time after a prolonged sickm:~ss. 

Treatment.-The remedies p:opo.sed and tried for seasickness are innu. 
merable, but as most of them are only pnlliatire or worse than n:-;eles.~ it ia 
nnncccs ... ary to enumerate them. 'rwo general plnns of treatment han h<·en 
adopted, based upon the acceptrd pathology of vnso-motor disturbance and 
spinal congestion, (I) the s~clatin\ ::m<l (2) the .stimulant. Among ilH• 
remedies of the first clnr..;s counter-irritation to the spine, or ice bag:-, the 
bromides and nitrite of amyl ha"e woved the most nsdul. rrhe applica
tion of ice to the spine was ath-ocated by Dr. Chapman as being the ht·s~ 

means for controlling spinal congcstiou. It is or decided rnlne, but is un
comfortablt> and hardly available for a large number or cases. The bro
mides are often used succe~sfully, but their use must be begun some time 
before the vorage and continued in large doses until the patient is fully ac
customed to the motion of the sea. Amyl nitrite, both from ihe rapidity 
with which it acts and the certainty of its results, seems to be the most de
sirable and efficacious remedy yet proposed. It should be given in full 
doses upon the first appearance of cpigastric distress, and repeated as ncc
es.sary. 1 

Under the class of stimulant remedies the various forms of alcohol and 
the diffusible stimulants a.re most used, but the results, though good in some 
cases, are generally far from satisfactory. 

In some cases of slight disturbance, any device which controls the more
mentsof the diaphragm may be sufficient to prevent the development of vom
iting. Among the most successful of these is a prolonged even i11Spimtion 
as the vessel rises, follo,Yed by a simifar expiration cluriug descent. It 
must be confessed, however, that in rnant instances all remedies nre un· 
arniling, and only time and experience ca1; effect a. cure. 
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Hyda:~~l~i\(~~~~:1 ~i0cit~~~gy, 411. 

phy .. kal .. igns, 11:?. 
progno-;i.., IVJ. 
,..ymptoin ... Ill. 
treutml'lll. H3. 

ff ~::}~~:~i~.r !11~r. tung, 1&&. 

t:~:::~~~~~~t~::: ~l1~~~1~i~~----. 
ll y(lrOC'cphal11 .. , l:hl°\lni<.• cxtcrnnl, fl-.~. 
Hy<lnl<'epha\11 ... , <.·hrcmic internal, fH-.. 
Hydronephrn ... i..., G14. 
H:•,.droperinu·1li11m, M:?. 
H:nlroperitoncum,35.i. 
H yclro11hohia, ~WI. 

m:: : ~~:.ll~L~~~i~i.d:oj.~t:l\tW, -1:? 1. 
Rplrothom:.:, l~O. 
Hnmunaofdurn,!l'J.) 
H:rw·rn·mitt,eerchml,!lill. 
H nie1w111iaoflu1u: ... 1J.i. 
H:nlCl':••111iuot'spina\cont, 1n:H. 
Hrpcr:l'-'tht> .. in,HI'..'\, 
Hypcrtrnphic l'irrho .. i ... ofli\"l'r.ait. 
H nwrtruphic rhinifr.:, 37 
Hypert1·11phr. !) 
Hrpertn1phy, eardiac, -1!15. 
Hn>ertrophr ofth('hrain.10:.r. 
Hn>ertroph.r 11f plrnr.\·ng:eul ton .. n, :?:ii. 
H :•ooertrnph.r oft(m .. il. :.?43. 
H :n>ernre .. i-;, (1:~0. 
H yptl'-!ntienm!?e ... tinnoflumi; ... l:lG. 
H )· .. terin. lllH 

di1li.:rentiul di;i!!no .. i .. , 1107. 

:£:~::'.~f,•'.1~~/g~·r. i 101 . 
.. yllljll•llll'i. llf~i. 
trt•11t111t•nt. 11n .... 

H y,kr••-l·pih·p .. y, Ill~!. 

f~ :~~~t~f~1; 1:.i?k/( /:~e~?.1 t7:~· 111 "'· 
Infurction. pulmonary, I t ?. 
Infl·l'liou-;t'll!lul':lrtlitb,I.)'( 
I ntfammntinn, I. 
lntl fllnmuti1111, 1·ata1Thal, G. 
In tl11m m t11i,111. trtHlJl011 .. ,7. 
Intturnnrntin11,1liph1ht·riti1·,i. 
ln fl11mm:i ti om, int('t"»titiu\,!I 
I n tlnmmnti1,n nf11ml.'oth~urf1tl·e,.,,G, 
I ntl:unmation of ~t·roo' surfotl' .. , .J. 

f:!~l'.: ~~ : :~~~i:::!: l~~·~ii1~~.?i:~:~~1 '.'1Y;~:t· 
Intluem:;t. "3L 

~:~:~:~\~l~ i11 .~t~!:~:f i~0~~ .. 111tion, ;-m. 
1n:<ola1inn.lll.i. 
I nterco,w l nenr:il:tia, !O!"l l 
In termittcntft•\"N.Sl-C 

1lilfrl"l'll!inl tli:H!'llll'i ... ~).). 
etitolo~r. "-lfl 
1nn .. k .. 1-1,:-1.·>-·1 111urhi1l1111:1tornr."''" 

!;§~(~~~~~:''' ~ 
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Neph~~r~j~g1:;:;r~~::::~.:;;·~.;:n ....... ~. ,,,,, ~ _, _ _.,_,,:., ..... , .. _ _.,. 
pru~nosi.;, 5\.11..i. 
sympli11n-:,;()4 
tfl'lllllll'llt,;>l)j_ 

Nf:'n•on-:dy-;pcpsi:l, :!iS. 
Xen·m1-<"l)'~tt·m. di-..ea;;egof,H1)3 

Xcur:1f~:~~rm;{m1>11m1atoll)l!Y. HG3. 

~eunisthenia, lilt. 
~enritis, periph'-·rttl. ltt7fi. 
Xenro..,es. ()('Cu1n1tiun. t1f; . ..,_ 
:\""eunh1..-..; of the hcan, ;1:!~ 
N'l'UTI>"i{.~ of the 1:1rynx, ou. 
~cnrose;ofthe ... tomach, :?ii 
New formation'! in 1hchcan, .l:t.:S. 
New growth,. in thekidm•y,li:!I. 
Xomn.~i'.!. 

0Cl'Up:lli•lll llt'llro;..cs, tOi~. 
ffitlemnµh1uidi-:, :"'lti. 
{f}.)('m11, pulmonary, 1:~0. 
<Edenmtous lnryn~itis, ;'14;, 
<E:soplrngiti-t, :UK. 
tE-.opluu;u;i, cancer of, :!.~lll. 
Olig;.cmi11,!rll. 
Olij?(l<'ytlucmia, fr21. 
Oxyuri-. \'Nmiculnri:<,331 

Pachyrneningifr·•, 9i.} 
Pnl'hymt·ningitis externn,!17.-1,!JOI. 
Pn1·hynu:ninidlis internn. !11.-,, ~1.Jl. !I!):?. 

rlitli.•rtntiul dia~nu-.i-., !l!!.-1 
Nio1lo~r. H!li. 
morbi1l an:ttomr, \l!.I"]. 
-.ymptoms,001 

Pulpitation or heart, 521 
Ptrncren.;, ('nkuli or. 43.'>. 
Puncn.>11<1, t·uncer or. 434 
Pam·rcn"', cyst~ in, -1:>1. 
L'ancrClL~, di.,CllSCS or. -1:!2. 
l'nnt·ren'I, fatty degoenerntion or. -13:J. 

::~;~~::~ic 'Y,~~~ro~~*~~~.r~\~'.n, -1:H • 
Pam·n1:1ti1i<1, 11tu1c, -t:t!. 
Parwreitliti"',<'hroni(', -13:3. 
PnmJy.;b, w:a. 
Parnly"i", atuten;;.cenclinii:, lOiO. 
Pnnily"i", acute 8pina\, of adult..;, 10-'9. 
Pnrttl\' ... i:JS!;iUms. 10-C3. 
1'H.r11lysi.!>, hulhar nt·ute, 10-11. 
Paraly ... i-:, fac-ial. Ifli\.'i. 

~~~~t~::i:: fl:~~~~~:~i~~l:1r~·112l·nl. 1012. 
Puralr"i", infantile spinal, 111-11; 

~~~~::J~::i:: ~'.~c~:NJ-~7;-~~':i~ophic, H~h 
Pnr;1Jy-.i-., ;;.en-.ory, 007. 
Puralr"'i'i. "Jln"'tic, 1067. 

~:!~::~1t~·~t; !i1;?~ ki1lner. fi21. 
Pnrnsitc-<, intc·-.ti1rnl. 32~. 
Pnrt·11t·hymatou ... (lt•i!t'11crntion1,flH·11r1,.ll7 

~~~;;~m:: ·~!:.~ ... 1wd1k. ~3>{. 
Perinrtcrill", ; ... 37 
Pc>rka•t:ulnhst'l's-.,~3. 
Pl'ricanliti'i, II::!. 

Peri\'11,Ji\W~:r~1/i·:,\u:i~;.;o-.i". -ll8. 
e1inl11~::. +-II 
rnurhi1lnnntomy,4-l:!. 
phy;;.kHI sign~, 4-16. 
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