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ANATOMICO-PHYSIOLOGICAL INTRODUCTION. 

TH E liver, the most extensive gland in the human body, is 
distingub hed as much by the diversity of its rela tions to other 
organs as by its functional importance. Its ex tensive connec
tions with the largest serous cavi ty of the body render the dis
turbances which take place in it or importance, not only as 
regards the glancl i tself, but likewise wi th respect to their influ
ence upon the surrounding orga ns; though, on the other hand, 
changes in these may in their turn cause di sturbances in the 
liver. 

The cycle of these pa thological possibilities is, however, nota
bly enlarged by the fact that the organ may undergo consider
able change in its relative position, in consequence or which its 
lower portion, or, as the phrase is, i ts lower edge, may move up 
and down over a considerable space. It is trne that the upper 
and posterior portions, p resenting as they do the only fixed 
poin t, are not entirely insensible to processes going on in their 
vicini ty, as is especially shown in the hi story of empyema upon 
the right side, and in the development o[ large renal tumors ; bu t 
all these dev iations appear quite unim portan t as compared with 
those occasionally exhibited by the anterior and lower por tions, 
which, hanging loose in the abJominal cavity, are much more 
freely movable. 

To these topographical conditions predisposing to pathologi
cal changes are to be aclcled still other favoring intluences, viz., 
the peculiar structure of the hepatic parenchyma, its migh ty 
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development, and the remarkable duplicate character of its vas
cular system, from which results the tendency manifested by the 
1i1·er to sympathize in the slight lluctuations which take place 
either in the general or in the abtlominal supply of bloocl. In 
these causes lies the explanation of the interdependence, some· 
times active, sometimes passive, existing between the changes 
that occur in diseases of the liver and those that occur in other 
organs; in them also must we seek for the reason why this 
glancl when deranged not only reacts upon the condition of the 
blood and other parts, but also is a!Iected more than almost any 
other organ by the various alterations of the blood and of the 
tissue changes, thereby serving as their indicator or measure. 
Bearing this in mind, we will now proceecl to indicate the value 
of an accurate knowledge of the topographical as well as of the 
anatomico-histological relations of the liver. 

Topogmpl1y of the Liver. 

Although very considerable disorganization of the liver may 
exist without inflnence upon its position and climensions, still an 
accurate determination of its limits under all conditions is the 
first requisite in every examination; on the other hand, it must 
be understood that we are not warranted in assuming the absence 
of every anomaly even when both these conditions are fonnd to 
be normal. 

The liver fills up the cavity of the right hypochondrium, and 
is usually so completely covered by the arch of the ribs that 
only a portion of the left lobe lies directly in contact with the 
anterior abdominal wall, and is consequently visible after open
ing the abdominal cavity. The upper border is much more con
stant in its position, corresponding with that of the diaphragm; 
at its highest point it is situated at the level of the cartila"e of 
the fourth rib. 

0 

The unequally variable lower margin coincides sometimes 
with the eclge of the ribs, but more frequently extends from two 
to four centimetres beyond and in a line parallel with it. In the 
axillary line the lower edge of the liver, if situated high up, lies 
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in the tenth, or, ii low down, in the eleventh intercostal space, 
or e,·en lower ; in adt1lt men these last measurements are liable 
to rna11y variations, which are still more numerous when the 
two sexes are compared, and when children are taken into 
accoun t. In women, as also in children, the portion ex tending 
beyond the edge of the ribs must, in consequence of their lesser 
height, as ";ell as of the incomplete development of the thorax, 
be co1'3iderably higher . 

The left lobe, which occupies the upper part of the so-called 
pit of the stomach, ancl extends over the lesser cmvatnre and 
pars py1orica ancl the first portion of the duodenum, is sub
jec t to g 1·eat varia ti ons in size and form ; while (reqt1 ently, being 
s.hort and compressed, i t ex tends bu t slightly or not at all into 
the left hypochondrit1m ; at other times, when thin and ex
tended, it stretches out in a tongue-shaped projection as far as 
the spleen. In the meclian line the lower edge lies usually a 
little aborn the middle o[ a line connec ting the poin t of the 
xiphoid procpss with the navel, ancl ex tends from this point 
more or less obl iquely upward. 

It is important to bear in mind that, when the liver is removed 
from the body, its n·lative form and size va ry very decidedly 
from that observed when the organ is in situ, the varia tion-being 
greater h c>re than in any other organ, excepting perhaps the 
b1·ain. This fact demands most careful consideration when the 
observations during life are lo be compared wi th and verified by 
those made post-rnortern. \\'hen taken from the body the organ 
becomes generally broader ancl fl atter, the anterior convexity 
and the posteri or concavity diminishing in depth by as much as 
i gained in bread th. 

To give in fi gures the dimensions of the so-called normal 
]i,•er, is Yery diffi cult, since, apart from age and sta tme, great 
variations arc obsen ·ed eyen in perfec tly healthy individuals. In 
middle li fo its "-eight varies, according to Frerich8, from 0.82 to 
2.1 kilogrammes (1.8 to 4.6 pounds) ; its relative weight, as com
pm·ed to the whole weight of the body, being between •':r and i~
.As a gr1wral rnle, the relati\•e weight dimini shes with nclvancing 
age, a ' "'ry considerable difference existing even between the 
Yolnme of the fmtal liver and tha t of the new-bom . 
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The Structure of the Lher 

is, at least in man ancl the higher animals, so very different from 
that of all other glands, that the pathological processes which 
take place in its parenchyma manifest in many respects peculiar 
charactel"istics. 

The structural units, the acini, are not bounded and enclosed 
by a well-marked layer of connective ti ssue, as is the case else
where, but are groupecl together, standing in immediate contact, 
except in so far as they are separated from each other by the 
blood-conducting n~twork of the rarnijications of tlte portal vein. 
Although these "interlobular" branches of the port,il vein, to
gether with the corresponding branches of the l1 epatic aitery and 
the gall ducts, run invested in a sheath or connective tissue, still 
this interstitial structure forms nothing more than a 1·ery wide
meshed curtain between two adjoining lobnli . Inasmuch as the 
portal ramifications assume uniformly a ciJ"Cular course, it fol
lows that the elliptically rounded acini are surrounded by rings 
or hoops whose separate segments are connected by short cross
pieces. 

The arrangement or the efTerent vascu lar system or the hepa
tic vein cl i(fors in every way from that o! the above-mentioned af
ferent bloocl-vessels; while the latter pass onl y to the periphery 
of each acinus, encircling it like a sinus, the hepatic vein passes 
through the middle of its substance from above or below in the 
line of its greatest diameter, forming the ?>ena intralobularis or 
centralis. 

The connection between these two sets of vessels is formed by 
the capillaries, which lie close to each other, penetrating the 
acinus most general ly along the radial lines, and con\'erging from 
the portal ring toward the middle, which is r epresented by the 
collecting vessel of the hepatic vein. \Vhile, however, they )eave 
the vena interlobnlaris at almost a right angle, they join the 

~~~:~\~~eu;~:;;~fi~~t~:11 ~cute one, and hence resemble a very close, 

'fhe meshes of this capillary netwotlt are completely filled by 
the secretory elements known as the hepatic cell.s. lliost of these 



AN ATOUICO-Pll YSIOLOGICAL l~TRODUCTION. 

nwshes are so narrow that they afford space for one only of these 
cells, which is consequently encircled by the current or blood. 
It is not yet definitely known whether these secretory elements 
and the lubes which conduct to them the requisite raw material 
are ilireclly in contact with one another, or whether a lymph
space surrounding the capillaries like a sheath exists between 
them, though the latter view would appear to be well founded 
when we consider our experience with reference to most other 
glands, and the results not only of many artificial injections" but 
more espec ia lly of a series or pathological observations. 

The sttbstance or lhe fo'er-cells consists in general of a granu
lar protoplasm with one or more nuclei o[ a roundetl elliptical 
form. \Yhile the peripheral layers of the protoplasm contain 
numerous granules that are here and there quite coarse, the 
inner layer", especiall y those lying close about the nucleus, are 
formed or a ,-ariable amount of a homogeneous and amorphous 
ma s giving the reactions o[ hydrogen. Together with these 
grannl S Of partly a)buminOLlS and partly fatty character, there 
are to be observed, at least in Yery many cells, sharp-contoured 
granules or bile pigment or an intense brown color. 

The bile elaborated in the cells thus constituted is carried ofr 
through line cylindrical tubes, originating probably in a network 
in lhe centre of each acinus, and running between each pair or 
hepatic cell s in s11ch a manner that the one-ha!( b1•longs to one, 
tho other JiaH to the other cell, as i[ formed, therefore, by the 
junction or two haH tubes. By this arrangement each secreting 
element is brought upon all sides into direct contact with its 
resprctivc draining channel, ancl hence is in condition to pour 
the secretion from t'ach or its firn or six different surfaces into a 
special duct. 'l'hese little channels, termed capillary bile ducts 
---<:oncerning which it is a clisputed point whethet· they possess a 
special wall, or are merely channels grooved out in the bile sub
stance-join each other at the periphery of each acinus so as to 
form larger canals, the interlobular ducts, which consist of an 
outer layer or connecti1•0 tissue and an epithelial lining of cells 
approximating a cubical form . Nearer the root or the liver these 
cells become longer and narrower, until, upon the portion of tl1e 
duct outside the organ, they assume the precise character of tl1e 
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intestinal epithelium. \Yith regard to the excretion or the bile, 
it is worthy of note that the wall or the larger, as well as or the 
finer ducts is destitute of muscular constituents. 

The manner in which the deep lymphatics ef llie liver origi
nate is a question of grnat importance for a due comprehension 
or the extensirn category of interstitial diseases : on the one 
hand, an enti re series of congesti,·e conditions (venous hyperre
mia, the various forms of nu tmeg liver, etc.); 011 the other, a 
variety of neoplastic processes, as, e. r;., tlie typhoicl ancl leucro
mic hepatitis ;-each and all point to the presence of channels 
already existing between the cells ancl the vessels. In the first 
case the capillaries may be seen surrounded by the lymphatic 
fluid, and iii the latter by newly-formed round cell s, which, as 
they multiply, advance along these spaces. It is much easier to 
demonstrate the larger collecting canals, which, possessing all 
the characteristics o[ the lymphatic vessels, run in the interlobu
lar spaces along with the po1tal vein, near tlte artery and bile
duct, aud then, uniting to form the larger trunks, pass out at the 
porta liepalis. The Yessels issuing from the substance of the 
gland, as well as the superficial ones proceeding from the perito
neal covering and the gall-bladder, enter the lymphatic glands at 
theporta ltepatis and the ligamentuni ltepato-duodenale, and by 
their dimensions ancl condition give valuable indications of the 
clegree of the circulatory disturbances which have taken place 
within the parenchyma. 

Function of the Liver. 

Although, in the light of the eminent discovery of Claude 
Bernard, confirmed and elaborated by numerous later investi..,.a
tors, the pathological idea;; of the ancients-who fancied that 
the gland functions and processes relate excl usively to the meta
morphosis of tissues-seem quite unsatisfactory, we must, never
theless, still admit that the chief function of the liver consists in 
the secretion of bile. 

The most obvious, and, in a certain sense, the most character
istic constituent of the bile is its coloring matter - bilirubin. 
The fact that it is identical with hrematoldin, the crystalline 
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product of stagnant extravasation, affords a significant indication 
of its origin. But, in this connection, it may be sa id that the old 
ideas upon this point have undergone revision; in fact, i t 
becomes more and more certain and clear that the bil e is to be 
regarded chiefly as a vehicle for the removal of the refuse 
matter of the blood, though it must be admitted that we under
stand but imperfectly either the intermediate and metamorphic 
processes of the two coloring matters, or the method of their 
passage from the blood into their secretory canals. Still less can 
we answer the question, so important for the comprehension of 
the entire secretory process, whether and to what extent the 
constituents of the bile a.re conveyed to the cell s by the circula
tion, or to what ex tent they a.re furnished by the secretory ele
ments themselves. In the chapter upon Icterns will be pre
sented the ev idence in favor of ench of these possible conditions. 

Besides bilirubin ancl some other matters, which, like cho
lesteri n, lecithin, etc., are found already formed in the blood, 
the bile contains as its chief constituents two (so-called paired) 
acids in combination with alkalies, the glycocholic and the 
taurocholic acid. It is certain that these acids are not con
reyed, as such, to the liver, but that they are produced in its 
parenchyma by the action of the hepatic cells. 

The entire quantity of bile secreted, apart from the consider
able individual variations, dillers very much in proportion to 
the quality and quantity of the ingested food. According to 
the estimates of Ranke and \Vittich, which agree quite closely, 
a man secretes during twenty-four hours about 14 g nns. of bile, 
containing 0.44 g rm . of solid matter, for e1·ery kilogramme of his 
weight. The secretion is increased by a meat diet, while it is 
dimini hed by fatty food; and cluring an exclusively fat diet it 
sinks to the same level as that resulting from a state of complete 
inaniti on. 

In addition to the production of the bile, a second series of 
important processes goes on in the liver, viz., the formation of 
glycogen, the presence of which in the hepatic cells has already 
been alluded to. This substance is now generally considered 
to be formed from the hydrocarbons of the ingesta, which are 
carried to the liver from the intestinal tract. '.l'he direct trans-
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forming action of the secretory elements (their ferments) }Jroba
bly changes these bodies into glycogen, which accumulates in 
considerable amount, varying according lo the character of the 
food. Our knowledge of the further destiny of the bile is as 
yet only conjectural; for, with regard to the original view of 
Cl. Bemard, that during life it is changed into sugar, it has been 
provecl that, at most, only a very insignificant }Jortion of the 
glycogen undergoes this trans[ormatio11 intra vita1n. 

or the two vascu lar systems which convey blood to the liver, 
that of the arteria hepatica is unquestion>ibly of relatively 
secondary importance; the portal vein is to be considered as the 
chief source of the products formed by the vareuchyma of the 
liver-both those which are at once excreted, and those which 
are stored up for a longer time within it, and retumed to the 
circulation either unchanged, or in a modifif'd form. 

The essential differences which are to be observed between 
the morphological as well as the chemical constitution of the 
portal blood and that of the hepatic vein, have been uni
formly regarded, since Lehmann's observations, as the result 
and measurn of important changes within the parenchyma of the 
liver. The active influence of the glandular tissue is, moreover, 
evident from the fact that it is impossible to demonstrate in the 
blood of the portal vein the existence of tho above-mentioned 
specific constituents of the bile and also of glycogen. In view 
of these facts, Kuehne's opinion, that it is in the liver, and in it 
alone, that glycin and taurin, the twin products of the meta
morphosis of albumen, combine with the biliary acids, appears 
to be as well founded as the conclnsion that the bilirnbin, as 
such, is, under norma,l conditions at least, first produced in this 
organ. 

Jaundice. 

Ictents. Olwlmmia. 

'fhe term clwlmm-ia, in its broadest signification, indicates a 
condition in which the essential constituents of the bile circulat~ 
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in the blood; while by icterus is understood a cholmmia in 
which tlrn foreign substnnces, especiaJJy the pigment, have 
passed out of the vessels into the tissues, and particularly iuto 
the outwardly visible portions of the body. Although the two 
terms are not unfrequently used as if perfectly interchangeable, 
the abo,•e distinction is not based upon theoretical grounds 
alone. The latter term implies that the absorption of bile-pig
ment by the blood is by no means necessarily followed by icte
ms, but tliat the extra-vascular tissues am not affected until 
this process has continued for a certain time an<l. reached a 
certain stage, when that infiltration known as jaundice takes 
place in the surrounding parts. Hence, it is important to draw 
the line closely between these two possibilities, remembering 
that in certain insidious changes of the hepatic parenchyma, or 
in certain alterations o[ that tissue, unimportant in themselves, 
icterus may, indeed, be altogether absent, while there may be 
observecl in the urine and also in the blood a slight trace or a 
transitory appearance o[ the constituents of the bile. But this 
distinctio11 is, moreover, of direct practical utility, since, between 
the time of the accumulation and absorption of the bile and the 
appearance of ictems, a number of hours, and not unfrequently 
or days, must always intervene. It is certain that duri11g this 
interval the fundamental condition necessary for the production 
of icterns is present, although the jaundice itsel1 is still wanting, 
which must thererore be regarded as only one of the possible 
sequences of cholmmia, very frequently obsen·ed, but by no 
means an invariable or necessary external mnnirestation. The 
appearance of icterus always indicates one or the higher grades 
-a sort or cumulative stage-of the cholremic condition of the 
blood, ancl may, hence, be regarded as a quantitath·ely increased 
cholremia. 

'fhe presence of the biliary constituents in the blood can be 
brought about in two ways : either by the absorption into the 
circulation of bile which is already secreted, but arrested in its 
flow, or more directly by certain metamorphoses occurring alto
gether in the blood itself. Since the secretion or bile takes place 
only in the liver, this foreign admixture can, in the first instance, 
originate only in this gland-liepatogenous clwlcemia; while, in 
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the latter case, it arises, according to all indications, directly and 
originally in the circnlatory system-hematogenous cltolt.emia. 
These very distinct somces give rise to essential differences in the 
two varieties, which may very properly be employed as indica· 
tions for the differential diagnosis, inasmuch as in the hepatoge· 
nous form all the constituents of the bile, especially the acids, 
pass into the blood, to appear, according to circumstances, in the 
secretions; while in the hematogenous form this is true of the 
bile-pigment only. 

I. Hepatogenous Cholremia. 

Ilepatogcoous, :Mechanical, Resorption or Obstruction lctcrus of Authors. 

Among the numerous agencies which may induce the already 
formed bile to pass into the circulation, an obstruction of the 
biliary ducts in some part of their course-either of the larger 
ones lying outside of the liver, or of the intra-hepatic ducts-is 
by far the most common. As is well known, the secretory pres
sure of the bile is in itself only slight; but the force of its cur· 
rents would seem naturally to be doubly weak, since the walls of 
the e[erent channels, in which, as we have seen, muscular ele· 
men ts are wanting, afford no acceleratory impulse; such addi
tional impulse to the vis a tergo is communicated only by the 
respiratory action of the diaphragm, whereby the cavity of the 
abclomen is diminished and the mass of the li»er compressed. 
The rnsearches of Friedlaender and Barisch have lately shown 
that a moderate, opposing pressure is competent not only to 
arrest further secretion, but even to cause that already formed 
to flow back and pass over into the blood.vessels. 

There occur, indeed, at times, notably in human beings, con· 
ditions, apparently very insignificant, which prelude the compli
cated symptoms above mentioned; among tliese are the catarrhal 
swellings of the larger bile ducts, especially of the pars duo· 
ifenalis of the duetus choledochus, whereby the catarrhal form of 
ieterus is induced. Virchow has very properly laid stress upon 
the fact that the obstruction of the interior of this duct by catar
rhal secretion-the so.called "mucous plug"-(deemed by many 
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to be invariably p resent in this condi tion) is neither necessary 
u pon thPoretical grounds- even when the above-mentioned facts 
are considered,-nor can its presence always be demonstrated 
even in cased of well-marked jaundice. A modera te infil tration 
of ll1 e fold of the mucosa of the duodenum surround ing the 
orifice of the d uct, or less frequently of the inner surface of the 
dwledochus itself (as will be readil y understood when we con
sider the pt'cu liar operation of the biliary secretion), is nrnch more 
likely to bring about thi s result. Such infil tration may be pro
drteed by llistention of the vessels, as well as by a serons infiltra
tion of the mucous and sub-mucous tissues. This change is from 
its nature so obscure as to escape an inexperienced eye ; so tcm
po1my and Yariable as to va nish before its exi stence can be 
demonstrated by an au topsy ; while, even after death, i t may be 
rn odifiecl so as to be unrecognizable. It cannot be denied that 
one of the chief causes of this p henomenon is the occasional 
closure of the duct by a small accumulation of cell s of cy linder
epithelium detached from its wa ll , which in spite of its looseness 
may obstruct the How of the contents of the duct; bu t such is 
by no means the usual occurrence. 

The si mplest a nd most obvious exa mples of catarrhal icterus 
are those which are demonstrably connected with t he sub-acute 
form of gaslro-entcri tis; lo this class are to be assigned those 
forms of icterus which appear a s the sequel of a symptomatic 
gastrn-enteritis, such as accompanies many typhoidal fevers and 
other infec ti ous di seases. Under this head, moreover, are to be 
includecl those less closely allied cases, not unfreqttenLly of un
known or obscure orig in, in which the catarrhal condition makes 
its appearance in the finer ducts lying wi thin the parenchyma of 
the liver ; of the la tter a re the fo rms of icterus which acco mpa ny 
many tra umatic di seases, epidemics of pyromia a nd puerperal 
feve r, and sometimes, but less frequently, malig na nt erysipelas. 
Although the presence of abscesses of the li ver may indicate 
clea rly the cause of the :jaundice, there are, nevertheless, in
stances in which every agency of thi s sort is wa nting, and no 
other abnormi ty can be found than the distention o( some of 
the dnctti from accumnlated bile or rudimentary epithelium. 
'l'he theo1·y that this form of jaundice depends al ways upon a 
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catarrhal condition proceeding from the intestine, woulcl consti
tute unquestionably a somewhat artiticial explanation, and has 
hence received a qualified acceptance only; it seems far better to 
assume a disturbance originating in the interlobular vessels. The 
jaundice appearing in phosphorus-poisoning is probably to be 
explained in like manner, only that in this case the pressure of 
the greatly swollen secreting cells co-operate with the catarrh of 
t110 finer ducts; and in the same way even those of hirger calibre 
may be compressed and a stasis produced, which in turn may 
give rise to the catarrhal condition. To this class also belong
according to the 11ypothesis of Senator-those peculiar cases in 
which jaunilice recurs regularly at intervals of four weeks, either 
simultaneously with the menses, or to a certain extent in their 
stead-icterus nienstrualis- and ]JOssibly, likewise, a series of 
other forms, the etiology of which is as yet imperfectly under
stood. 

Precisely the same effect as is caused by the swelling of the 
mucosa and the enlargement of the hepatic cells may be also pro
duced by growing neoplasms starting from the inside of the gall
duct or compressing it from the outsicle. The external compres
sion occurs with comparative frequency, since the duct lies in 
most intimate connection with the pyloric portion of the stomach, 
which is so very liable to form the seat of tumors. If, now, such 
a growth shonld invade the duodenum, or - as indeed seldom 
happens-should orginate in that part, it may either involve the 
orifice of the duct, or, penetrating it, advance along its canal. 
This effect, however, is most frequently produced by calculi 
which give rise to an imperfect obstruction, and rarely to com. 
plete occlusion, of the duct, inducing in tum by their manifold 
efiects results as rnriable as they are difficult to understand. 
The chief features of the affection change completely and often 
very suddenly, according as the calculus advances or becomes 
impacted; partially breaks up, or enlarges from fresh accre
tions; remains within the duct, or, after gradual destruction of 
its wall, breaks throngh it. 

llfention should be made at this point of numerous nei"'h
boring factors whi.ch are competeut to cause compression, :nd 
thereby a narrowmg or obstrnction : these consist most fre-
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quently of tumors of the stomach, the duodenum, the head of 
the pancreas, and especially those formed in the liver itself, 
which by their irregular development tend to bulge up against 
the ligamentum ltepalo-duodenale. The same may be said of 
the different neoplastic processes, either inflammatory or in the 
fot·m of tumors, which take place in the ligamenturn ltepato
duodenale itself as well as at the base of the lymphatic glands 
enclosed within it. 'l'he influence of more distant organs, such 
as the omentum, transverse colon, etc., is sometimes, though less 
frequently, to be taken into account; although the possibility of 
the accumulation within the latter of large masses of impacted 
fmces is to be considered, the great mobility of the transverse 
colon rendering it quite easy for these masses to be brought into 
direct contact with some part of the ductus communis. 

All these processes, and, above all, those seated in that fold 
of the peritoneum containing the ductus clwleclocltus, are very 
apt to be complicated with peritonitis-at times of an adhesive 
nature, at others characterized by contracting eschars ; and thus 
is developed, as the result either of these phenomena alone, or of 
their after-effects, the two-folcl tendency to rupture, displace
ment, or angular tear of the gall-duct, loosely embedded in the 
movable sub-serous tissue, but adherent to it only on one side. 
A like effect is produced in the parenchyma itself o[ the liver 
by abscesses, new.growths, cysts containing parasites, etc.; and 
in these cases icterns may be present or absent, in a severe or 
a mild form, according as these processes involve the smaller or 
larger gall-ducts, 01· are attended or not by an extension of the 
inflammation to their walls. 

There is still another variety of this disorder which, to ren
der this matter complete, shonlcl be briefly allnclecl to, and 
which was formerly a subject of much discussion. This com
prises that form in which the icterus was thought to be attribut
able to spasmodic contraction, or, according to others-strangely 
enough - to parnlysis of the walls of the gall-cluct, resulting 
from a sudden chill, mental disturbance, ancl the like-ictents 
8pastic11s (icterus spasmoclicus). This affords an example of one 
of those old theorie" based not upon any adequate physiological 
basis, bnt originating in the practical demancl of the moment for 
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an explanation or the surprisingly sudden appearance and disap
pearance of icterus. Since the discovery, however, that the wall 
or the gall-duct is quite unsnpplied with the muscular elements 
formerly ascribed to it, the theory of iderus spasmodicus, which 
was in other respects hypothetical, has lost even the possibility 
or an existence; upon the other hand, the results or combined 
clinical and anatomical observations have a!Tordell proof, as has 
already bPen briefly shown, that these sudden changes may be 
induced by a g1·eat variety of phenomena opemti11g in a purely 
mechanical manner. 

Somewhat more remote are the causes tending to produce that 
variety of icterns in which the smaller as well as the larger gall
ducts arn found to be quite intact, and the hepatic tissue pre
sents from the ,·ery outset a perfectly normal appearance, but 
where, on the other hand, in the acceleration or rdardation in 
tlte respiratory 'movement ef tlte diapltragm conditions are 
brought about sufficient to cause an obstrnction to the flow of 
the bile. It would appear that this factor has as yet by no 
means attracted that carefol attention which, from a pathologi
cal point of view at least, it so well deserves. And yet it would 
appear that many varieties, which woukl otherwise remain ob
scure, might be referable to this cause; such, for instance, as 
certain forms or bilious pneumonia, icterus accompanying the 
di!Terent afTections of the lungs and pleura, and possibly also 
pywmia, puerperal fever, ancl other diseases, so far as they are 
complicated with accumulations, the formation of infarctions in 
the lungs, or with plenritis. A somewhat similar change can 
also be inducecl by those chronic affections which, producing 
indirectly a reaction toward the lungs, are followecl by obstruc
tions in the circulation, rndema, and hydrothorax. I can here 
only allude to those teclious cardiac troubles in which, on the 
one hand, the final paralysis of the heart's action and the refusal 
of further compensatory activity 011 the part of its muscular 
tissue, on the other the outbreak or rapid increase or rndema as 
well as the appearance of icterns, at length rapidly supervene, 
announcing the approach of a fatal termination. Under this 
head may possibly be included, moreover, many cases of ictents 
neonatorum, especially in children born prematurely or very 
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fe<>bk, in so far as the respiration under such circumstances is 
but slowly and imperfectly established. It should be borne i11 
mind, then, in all these cases, that the excretion or the bile, 
which, apart from the pressure induced by the presence or tlw 
SP<Tetion itself, is produced solely by the impulse communi
eated by the movements of the diaphragm that tend to com· 
press the liver, may be so seriously obstructed by the with
drawal or the lattp1· influence, that a retention or bile must 
supervene, though limited, indeed, to certain portions or the 
organ. 

In acldition to the varieties of obstruction abo,•e described, 
which rest upon an anatomical basis more or less demonstrable, 
there exists still another group, much smaller indeed, but com
m:rncling an especial interest, where the explan:ltion or the phc-
110menon is to be sought not in any irregularity or the flow or 
the bile-a cause always to be taken cogni1.ance or,-but in 
dianges experienced in the blood-pressure or the hepatic vessel$, 
a contingency to which attention was first directed ])y Frerichs. 

All influencPs that sensibly reduce the blood-pressure in the 
portal Yein and its ramifications must tend to favor the imbibi
tion into the cirnulation of a secretion that is subject to slight 
pxcretory p1·cssnrc ; and t11is is more likely to oecur H this 
diminution of the blood-pressure attains of a sadden a certain 
tl<'gree. Ir this process should be genernlly recognizPd, we could 
not fail to be iuvoluntarily impressetl with the conviction that 
cholmmia attributable to this origin is or much more frequent 
occurrence than is denoted by the appearance of icterns; since, 
as already stated, it is only the se,·erer grades of this cholmmia, 
commonly or short duration, that give rise to an icte!'ic discolora
tion or the superlicial integnment. 

Among such agencies may be enumerated hemorrhage from 
the roots or the portal vein, and narrowing or obstrnction or the 
calibre or its branches, which may be induced by external pres
sure al"ising from either pylethrombosis or pylephlebitis, or 
from the formation of tumors, concretions, etc. Frerichs has 
attemptecl, moreover, to refer those varieties or icterns, usually 
severe, that accompany many infectious diseases, to the dimin
ished lateral pressure exercised upon the vortal vein, resulting 

YOL. JX.-2 



18 J>ON.FJCK.-DISE.\SES OF THE LIVEn AND ICTEl:WS. 

•·itl1er from the intestinal absorption' occurring at that point, or 
producPd directly by hemorrhages from the stomach and intes
tines, such as are observed in yellow fever. 

It is obl'ious that the demonstration in individual cases of 
the presence of anomalies of this character in the circnlation is 
:ittended by great difficulties, :incl the more so from the fact 
that our kno\\rledge respecting numerous questions relating to 
tho normal circul:itory system of the liver is as yet extremely 
imperfect. In fact, to this circumstance, and to the impossibility 
of affording an accurate anatomical demonstration of these altera
tions, is chiefly to be ascribed the fact, that up to the present 
time no distinct outlines have been assigned to the domain of 
this last form of icterus. It must, therefore, for the present 
remain also undecided whether, for example, the jaundice which 
forms so prominent a feature in many severe epidemics, as in 
typhus recurrens-on which account this disease was for a long 
time considered to possess a specific character (bilious typhoid) 
-is, in like manner, to be referred to this cause, or whether, as 
is commonly thought, it is to be regarded as simply catarrhal in 
its character. So, also, in case of ictents 1nenstrualis, as de
scribed by Senator, there are many facts tending to favor the 
theory that the icterus is here produced, not by a catarrh of the 
biliary duct, but by sudden changes i11 the blood-pressure in the 
portal system. 

As regards the precise method of the passage of tho bile into 
the circulation, it has u11til recently been imagined that there 
occurred a stagnation of the biliary secretion in the vicinity of 
the capillary ramifications of the hepatic ducts, and that, as 
soon as this accumulation had reached a certain amount, a direct 
filtration occnrrecl into the neighboring blood-capillaries. Cer
tain objections to this method will, however, be suggested when 
it is remembered that there exists nowhere any immediate con
nection between the gall-capillaries and blood-capillaries, these 
vessels being everywhere separated from each other by the cellu-

1 An example of this character, susceptible of experimental dcmonetrntion, may be 
found in the variety of icterus-at times quite severe, but usually somewhat variable 
-observable during forced deprivatiou or food. 
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Jar substance o! the liver, which the bile in its passage would 
have first of all to penetrate. It has, however, been lately 
demonstrated by Fleischl that, when a ligature has been applied 
to the ductus clwledochus or hepaticus, the bile finds its way 
in to the circulation almost exclusively by way of the thoracic 
duct-a somewhat circuitous route; whereas, if this latter duct 
be tied together with the clwledocltus, no bile whatever, or but 
slight traces of it, can be detected in the blood. fo even the 
milder cases of icterns one can be convinced at a glance of tile 
fact that the hepatic lymph assumes a perceptible yellow color, 
traceable into the portal gland, and evea beyond. In fact, it is 
to experimental investigation, as it is termed, that we are 
indebted for the knowledge that this is the one route invariably 
chosen. This phenomenon throws, however, new light upon, 
and affords additional support to, the theory above unfoldecl 
respecting the origin o! the lymphatic vessels of the liver, accord· 
ing to which there is also inserted in this gland, between the 
secretory cells and the blood-capillaries, quite an extensive sys
tem of channels for the llow of lymph. 

General Symptomatology ef Hepatogenous Icterus. 

The phenomena resulting from a diminished flow of bile into 
the intestine, or from its total stoppage, are div ided into those 
of a positive ancl those of a negative character. The latter group 
comprises the disturbances of the digestive and reso1·bent func
tion , which are iurnriably associated with the absence of bile 
from the contents of the intestine, or its insufficient admixture, 
ancl which betray their presence in a striking manner by the 
abnormal coloring of the freces. This discoloration affords to 
physicians a valuable means of estimating the force of the agen
cies tending to impede the natural flow of the secretion, for it 
is in exceptional cases only, that the freces continue for any 

, length of time absolutely void or color, varying then from a pure 
dirt to a silver-gray color, 0 1·, more frequently, a clear, pipe-clay 
color, exhibiting at different times a hue of varied intensity. 

The phenomena of the former (positive) class are only observed 
in case of occlusion of the ductus choledochus, and are attributa-



2') PONFICK.-DISE.\SES OF TUE LIVER AXD ICTEl-:.US. 

ble most frequently to the presence or calculi; they indiC'ate the 
existence of an absolute obstrnction. In consequence of this 
stoppage the fat passes through the inte tines for the most part 
unchanged, tl1us gi\·ing rise to the peculiar va.riegated, silvery ap
pearance of the excrements, as well as to their clayish, viscid con
sistence. Upon the other Jiand, if the biliary d net be but par
tially obstructed, the resorption of the fat may be readily accom
plisheil, prnvided the food consumed be not excessively 1-ich in fat. 

It is, moreover, probable that to the small amount of bile 
mingled with the contents of the intestine is to be referred that 
intestinal obstruction which so frequently accompanies icterus, 
as likewise the tendency to flatulence and to rapid decomposi
tion of the fa~ces, though the intimate relation here existing be
tween cause and effect is not very clearly understood. 

Tlie other (positive) resulting phenomerni are ch:uacterized 
by the presence of the constituents of bile in the blood. The 
prnsence of the coloring matter is manifested first and most ob
viously by the circumstance that, at the expiration of about 
twenty-four homs, the serum, and shortly arter (in from twenty 
to forty hours) the walls of the vessels assume a yellowish hne, 
and subsequently (from forty to sixty hours) even the extra-vas
cular tissue becomes likewise imbued. In this manner is prn
ducecl the appearance or the most prominent symptoms of choh:e
mia, ,·iz., icterus or morbus reghts. The susceptibility of the 
different parts or the body to impregnation with the coloring 
matter or the bile is very unequal. It is the greatest in case of 
the serous and fibrous membranes, in the thick, and especially 
the loosely-formed, free connective tissue; then follow the epi
thelial and certain glandular cells, especially those of the kid
npy~, whereas bones evince but a slight tendency to its absorp
tion, and cartilage almost none whate,-er. Upon the other hand, 
the transition from the blood into the contents or the serous cav
ities, as well as into transudntions and exudations, takes place 
very rapitlly; the latter especially, proceeding as they do direct
ly from the serum of the blood, constitute a nrv convenient 
means of distinguishing a miltl or doubtful jaundi.ce. Accord-' 
ing to all appearances, the coloring matter that has transudecl 
into the tissues does not find its way back into the bloocl until 
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the quantity or this substance contained in the latter fluid it
self has sensibly diminished. In this manner, then, must result 
gradual accumulation of the coloring matter, and an intensifica
tion of the abnormal colomtion, which continues for a consider
able length of time, although them may not necessarily have 
occurred, in the meanwhile, any increased resorption from the 
parenchyma of the liver into the blood. It is only after this 
process o[ absorption from the liver has ceased, or at least mate· 
rially diminished, that the current begius to be reversed, by 
which means the gradual restoration of the normal color of the 
skin is brought about. The fluids founcl in the parenchyma 
contain the bilirnbin not only in sohltion or diffusely infiltrated, 
but at times also in the form of ilistinct brown grains or masses. 
No permanent iujury is, liowever, induced iu the tissues thus 
infiltrated. 

The bilP·pigment having penetmted, in the manner thus de· 
s~ribed, the substance of the \'atfous tissues o[ the body, is sub· 
sequenlly eliminatecl from the blood, not definitively, but only 
to be restored, in clue time, to the circulation. Tho obvious chan
nels which, under ordinary circumstances, wonlcl remain open to 
rid the organism once aud [or all of its presence, are mainly the 
e.ccretory ducts of the kidneys and the sweat.glands. 

Shortly after the process oE resorption has 'begun, the urine 
acquires first a saITrnn and then a reddish hue, subsequ~ntly 
becoming more and more of a brown color, Pxhibiting the appear· 
ance of every shade, from that of beer to an all but green tinge. 
The fluid is clear, transparent, and quite frothy. Although 
these µeculiar properties indicate unmistakably the admixture 
o[ bile-pigment, it is much more diflicult to der.1onstrate the 
presence of biliary acids, as is shown by the circumstance that 
our knowledge of their ocrmrence in the urine o[ icterus consti· 
tntes a most recent discovery, for which we are indebted to 
Hoppe-Seyler. Indeed, our previous ignorance in this matter is 
attributable partly to the fact, that a comparatively small portion 
of the biliary acids that have found their way along with the bile 
into the blood is eliminated from the economy together with 
the urine; whereas another and a larger quantity, that has pre
viously passed into the circulation, undergoes tmnsformations of 
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a different character. In their passage through tlie kidneys the 
constituents of the bile thus eliminated, and especially the color· 
ing matter, gh·e rise, in the moderately severe cases of icterns, 
to a variety of disturbances, affecting i11 part the epithelium and 
in part the calibre of tbe tubnli. The epithelium exhibits not 
only the various stages of granular-fatty metamm·phosis, but 
granules and masses of pigment of Yarious degrees of coarse
ness make their appearance within it; the tubuli of the corti
cal and mednllary substances, on the other hand, are here and 
there distended with cylindrical casts, which are in part hya
line, though the icteric urine in which they are immersed imparts 
to them a light greenish hue, and in p:ut - dz., in the severe 
cases of complete biliary obstruction which gives rise to the so
called icterus viridis-sausage-slia ped plugs, f1·om a grass-green 
to an almost blackish color, loosely packed together in masses, 
and manifesting a gre:it capability for resisting the action of the 
most diverse reagents. Each Yariety of cylinders can appeal" 
also in the urine. · 

As compared with the quantity of coloring-matter which passes 
out through the kidneys, that eliminated by the sweat-glands is 
relatively insignificant. 

It should be remarked, however, that the modes thus de
scribed, by which the blood discluu·ges these foreign ingredients 
- i11 pa1·t temporarily and in part finally, - suffice for an ade
quate elimination only in case the fundamental cause does not 
operate for too long a time, and thus bring too severe a strain 
upon the depuratory capacity of the kidneys. Should the ex
citing canse, however, persist wholly or at least in part, then the 
natural tendency toward recovery is so continuously taxed by 
this agency tlmt ultimately a paralysis of the depuratory func
tio11 mnst inevitably supervene. In the usual course of severe 
forms of icterus, prodded no other complications ensue, the 
moment when these compensatory agencies become exhausted 
constitutes the signal for a fatal termination. 

It happens not unfrequently, however, that this, so to speak, 
favorable progress is unfavorably influenced nncl pi·ematurely 
arrested by the disturbances produced in entirely different vital 
organs by the retention of the bile in the blood. This deleterious 
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i11fluence makes its appearance, firs t of all, in the nervous and 
muscular sy s tems, and manifests its presence, as was long since 
known, by a l'etat'dation of the pulse and l'espiration as well ''" 
by a considemble diminution of the tempera ture. Although, so 
far as regards the last two phenomena, the nervous system wo uld 
appear to consti tute the actual point of attack , the diminu tion 
in frequency of the pulse (to forty and Jess) would seem ra ther to 
point to a paralytic condition of the heart, stich as is likewise ob
served throughout the entire muscular system, ancl the presence 
of which is indicated by a sensation of lassitude and exhaustion. 
Hut along wi th the spinal cord, the cerebrum itself, also, is sym
pathetically involved; of which, evidence is a fTorcl ed by the 
cerebral initation, convulsions, psychical exaltation, and even 
mental derangement, which in the la ter stages- lhOS<' of ap
proaching paralysis, appearing in the form of an apathet ic or 
comatose condi tion- are wont to follow. It often happens that 
a severe derangement of the nervo us system appears simulta
neously with a general hyperresthesia, whose pr<'sence is espe· 
eially cha rncterizecl by insomnia. The severe t rain of sy mptoms 
above po1·trnyed, such as is developed and, as •t rnle, often re
p~ated in the cases of so-call ed icterus gravis, i" designated by 
the term clwlcemic intoxication. 

· In the light of numerous experimental researches, Lhe cause 
or all these phenomena may be a ttributed to the presence or the 
biliary acids in the blood, exerting an ind irec t intluencc, it would 
appear, upon the ganglionic and muscular systems. At all events, 
the tlleo ry that they indirectly gi rn rise to tha t sy mptom merely 
by their p roperty of destroying the 1·ed blood-corpuscles, forms an 
inadequate explanation, the quan tity oE colored cell s dissolved 
hy this agency being comparatively small. \Vhether, however, 
all the other desc ribed phenomena are likewise referable to this 
cause, and whether still other and more obscure symptoms
such, for instance, as the cutaneous itching and the abnorm i
ties of the sense of tas te and vi sion [bi t ter tas te in the mouth 
and xan thopsia ("yellow seeing" )]-are to be explained in like 
manne1-, are problems which can no more be resolved a t the pres
ent time than can the question respecting the furth er fate or the 
p roducts or the metamorpl1osis of the bili:ny acids within the 
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circulatory system ; for indeed only a small q uantity of these 
acids, as we have seen, finds i ts way in to the urine to be elimi-
11 a ted with that secretion, by far the greater por tion undergoing 
additional changes. Upon the other hand, however, as regard ti 
the decided inti uence ascribed to the biliary acids in Lhese ner
vous attacks, these p henomena have been referred to the reten
tion of those substa nces which are regularly intended to be 
elaborated wi thin the liver into bile aml eliminated with that 
secretion. In case the icterns shoulcl persist for so Jong a 
period that, as a result of this prolonged biliary obstruction, a 
certain number of liver- cells are broken up aml dissolved, or 
while survi ving, are, nevertheless, so distended with either un
elaborated or full y- formed secretory ma terial as to be rendered 
incapable of farther approp riation and transformation , then it is 
quite possible fo r such an accumulat ion of deleterious substances 
to be formed within the circulation as would thereby g ive ri se to 
severe symptoms, the sequelm of a more or less complete aclwlia. 

Qui te recently Koloman Mueller, while subjec ting to experi
rnental p roof an hypothesis enunciated by Flint, proposed the 
theory tliat the appearance of cholmmic poisoning can be pro
duced neither by bile nor by g lycoeholate of soda, nor, finally, 
by ta ll!'in; but that it is mnch more likely to have its origin in 
an abnormal increase in the quantity of cholesterin contained hi 
the bloocl. A further confirmation of this theory is extremely 
desirable. 

IL Hematogenous Cholmmia. 

(Ilerontogenous or Blood Ictcrus o f Authors.) 

IIematogenons icterus, unlike the hepatogenous form, is 
characterized by a certain distmbance located, from the outset. 
in the blood, which gives rise to the appearance of free biliary 
pigment in that liquid ; it runs its course qui te independently of 
any influence exerted by the liver. 

Although in the attempt to describe thi s vari ety numerous 
and ever recurring obstacles are encountered, now that the theo
ries form erly advanced by Kuehne and :M. Herrmann have re-
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ceived repeated corrobora tion fro m the investigations of 'far
chanofl' and the wri ter's own observations, the fact of its actual 
existence can no longer be disputed . 

.After Iloppe-who was the first to detect the p rnsence of the 
biliary acids in icteric urine, thereby over throwing the hypothe
sis of Frerichs as to their transformation in to bil iary pigment
Knehne demonstrated tha t the introduct ion of a 1•ariety of sub
stances, possessing quite a diverse character, in to the circulation 
might lead to the appearance of biliary pig nw nt in the urine. 
Such an effect is produced by water, the biliary acids, and salts 
composed of biliary acids, ether, chlornfonu , am1 other sub
stances which have in common the property of dissolv ing red 
blood-corp uscles. Iuasmuch, then, as thi s di turbi ng influence 
is, as may be demonstrated, most potent in case of the biliary 
acids, Kuehne a ttempted to accoun t for the production of this 
kinc1 of icterns in the urine by propounding the theory tha t the 
hemoglobin, rendered free by this dissolu tion of the blood-glo
bules (the presence of which can be demonstmted both optically 
and chemicall y in the plasma), is subjected within the circul a tion 
to a still further di ssolu tio11, and, after a previous transformation 
into bile-p igment, is elimina ted by way of the urine. 

'fhere is another theory, designed to explain the origin of tlli s 
form of icterns, in conformity with which the disorder is a ttrib
uted to some overlook ed catanh in the capillary system of the 
gall-dltct; or to some transie1tt anomalies in the hepatic cii·cul a
tion; or, finall y, to nervous influences; the correctness o[ thi s 
hypothesis, however, has not yet been full y demonstrated. Upon 
the other 11 and, the results obtained by TarchanofI and the 
au thor, when injec tions were made of solu tions of bile-pig ment 
(obta ined by freez ing), or solutions of hemoglobin-crystals, are 
in complete harmony wi th the fo regoing theory. There appears 
thereafter in the urine, first hemoglobin, and shortly a fter, a 
brownish or greeni sh pigmen t, which gives the reactions of bili 
rnbin. Surely, therefore, there can no longer be any doubt as 
to the possible hematogenous character of certain varieties of 
ictel'US occnning in mankind. This form may , moreover, be 
especially look ed for where an extensive destrnction of the red 
blood-corpuscles has taken place. 
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Before proceeding to consider those morbid conditions wl1ert' 
the ex istence of one of these varieties of icterns has been demon
strated 0 1· at least shown to be probable, it will not be out of 
place to allude to the attempt made to assign a n hematogenous 
character to certain peculiar cases of icterns, an attempt which 
has found expression in the constitution of a special catt>gory, 
the so-called 'icterus frorn suppression. Proceeding upon this 
assumption, now known to be enoneous, it wns maintained tl1at 
the bile is formccl as snch in the blood, and, circ11lating with tliat 
liqui tl, is only to a certain extent separated from it by tiltrarion 
in the liver. Starting upon these prernises, in those di sorders i11-
,·oll'ing an extensive and at the same time rapid destrnction of the 
secretory parenchyma, associated with se1·em jaundice- such as 
is observed in phosphorns-poi~oning, acute atropl1y, and many 
J)rocesses running a rapid course and charactt->rizec.l by supptna~ 
tion and softening-it was not unnatmal that the jaundice should 
be atlribntetl to a reten tion of that substance alrt>ady cil'Culating 
in the blood. Since, however, the incorrectness of these prnmises 
has been demonstrated-that is to say, si nce it has been es tab
li shed by the experiments performed npon the lion by Johannes 
llfueller and Kunde, as well as by J\foleschott, that the chamcter
istic constituents of the bile are not preformed in the bloocl, but 
are prepared only in the liver by means or the specific action of 
its cells, the entil'e theory based upon the above iclea has fallen 
to the ground. Upon the other ha11d, the idea upon which the 
conception of the ictcrns of suppression is based-that of the 
retention of certain constituents which, even though they are not 
eliminated from the li,·er as such, are, nm·ertheless, appropriated 
in the elabomtion of its secretion-has acquired in the descrip
tion of acllolia a shape harmonizing with the above-mentioned 
ex periments (compare p. 24). Indeed, in these very cases of ex
tensive destruction of the hepatic tissues, it mnnot be doubted that 
a large quantity of excrementitial mattPr, whose natmal outlet 
is obstrncted, must be retained in the bloocl; and it must also bP 
admitted that this circumstance must exercise a sensible intlu· 
ence upon the general condition of the patient. \Ve should, 
therefore, give careful consideration to the theo ry according to 
which the complex symptoms of the so-calleu cholremic intoxica-
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tion are ascribed in a far greater or an equal degree to acholia; 
altl10ugh, owing to the difficulty attending any experimental 
Yerification o( these processes, it has not yet been possible to 
determine accurately the extent of the infiuence thus exerted. 

It is much more difficult than would be imagined, to arrive at 
any absolute decision respecting the question or the existence or 
hemalogenous ictems in mankind, because thP biliary acids, 
wl1ose respective presence or absence would serve as a differen
tial standard, appear in the urine, as is well know n, only in very 
8iight quantities even in the severer varieties of hepatogenous 
icterns. \ViLh reference to this point, however, we should be 
cautious not always lo regard the absence of the biliary acids 
as affording strong reasons for assigning to the coloring matter 
an hematogenous character. Upon the other hand, it is precisely 
in those varieties of icterus which, in accordance with a certain 
preconceived opinion, we have always regarded as possessing pre
enii nently a hematogenou character-such, for instance, as tile 
icterus of pyromia - that the concomitant presence o( biliary 
acids in the urine has been repeatedly demonstrated. Indeed, 
in view or the above detailed account of tile variecl contingencies 
in which the liver may exert an intluence in inducing those 
phenomena, this circnmstance can hardly surpri se us, and, fu1·
thermore, cannot alone furnish any evidence tencling to disprove 
the idea tlmt in certain peculiar cases of pymmia an icterns or a 
hematogenous character may occur; it simply indicates that 
certain individual cases or icterus may have possessed an hepa
togenous character. It will be understood that still less assist
anc~ is here obtained in determining wh ther, perchance, in 
addition to the hepatogenous icterus, the hematogenous fo1·m 
may not, at thf> same time, have nm its course, the latter being 
to a certain extent independent of the former. 

As regards, therefore, the theory that jaundice in pyromia 
may undPr certain circumstances be of the hepatogenous form, 
and under others or the hematogenous, it may be affirmed that 
tltis view is not only possible, but quite probable. Further 
observations, however, conducted independPntly and with the 
gl'eatest accuracy, can alone assign definitely to each class its 
own appropriate boundaries. 
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Among the affections, then, to which a l1 ematogenons origin 
may with more or less probabili ty be assignecl, may be rnen
tionecl: many infections cliseases, especially typhus ancl swamp 
fever, yellow fever, ancl likewise a vari ety of clisorclers clue to tl1•• 
effects of poison (sulphuri c, phosphoric, ancl arsenious acid, 
snake-bites, etc.), and, finally, possibly iderus neonolonlln. It 
lias alrnacly been statecl tliat to the ictcrus of phosphorus-poi
soning, which has by some authorities been relegatecl to tltis 
variety, a mechanical origin ought rea lly to be assignecl. 

S!Jmptomatology ef Hematogenous I cterus. 

It will be reaclily understoocl that the consecutive symptoms 
proclucecl by hernatogenous jaundice must be materially cliffer
ent from those of the hepatogenous form, for we have here to 
deal simply with the presence of biliary pigment in the blood. 
" Te shall have occasion to note the absence of the negative symp
toms observecl in the latter variety, and, above all, the absence 
of bile in the contents of the bowels, and the effec ts of this 
defi ciency, as well as those positive phenomena that may be 
inducecl by the presence of the biliary acicls, the cholesterin, etc., 
in the bloocl. 

Both these phenomena possess a diagnostic significance that 
shoulcl not be unclerestimatecl, but for similar reasons are not 
pathognomonic, as there may occur also cases of hepatogenous 
icterus where the dejPcta are still colorecl, the urine free from 
biliary acicls, ancl where the typical picture of chol mmia has not 
-or, more correctly perhaps, has not as yet-bee11 cleveloped. 

Upon the other hancl, however, there may be observed in the 
hematogenons, as in the other form, all the symptoms proclnced 
by the presence of bilirnbin - the coloring of the plasma and 
rarely, also, of the tissues and the yellowish tin.~e o[ the external 
parts thereby causecl, as also the icteric coloration of the paren
chyma of the kidneys, and, finally. the prPsence o[ biliary pig
ment in the urine. There are absent, on the contrary, all those 
remains so striking to the eye which in cases of retention of the 
bile are left behind in the hepatic parenchyma, and, above all, 
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moreover, that Cnndamental pain in this organ and its append
ages. 

As regards the general features of the affection, it has not 
yet been founcl possible to single ont any gronp of symptoms, 
constantly ancl decidedly characteristic, which mny, beyond 
question, be attribnted purely to the icterns, and which are not 
connected in some way with the primary disorder that is com
monly qnite severe. 





PRELIMINARY PHYSICO·DIAGNOSTIC / 

OBSERVATIONS 

DISEASES OF THE LIVER. 

FLOATING LIVER, IIYPEREMIA OF THE LIVER, PERIHEPATITIS, 
SUPPURAT!VE HEPATITIS, INTERSTITIAL HEPATITIS, 

SYPIIILITIC llEPATlTIS, ACUTE ATROPHY, 
Sn!PLE ATROPHY, AND HYPER· 

TROPHY OF THE LIVER. 

THIERFELDER. 





PHYSICA L D IAGNOSIS . 

Preliminary Obsenations. 

IN the diagnosis or diseases of the liver, the safest course is 
to fix our attention first of all upon those appearances by means 
or which the physical peculiarities of the organ may be learned, 
for these pecnliarities afford the most important starting-point 
for any conclusions respecting the anatomical condition of the 
liver. A correct idea of the position and volume of the liver can 
be obtained, under normal conditions, only by means of percus
sion. But not even this mode of examination will enable us to 
determine accurately the superior border of the organ (the situa
tion of the vault of the diaphragm), for it is only quite gmdu
ally that the clear resonance of the right lung, below the line of 
the fourth rib, and upon the side of the thorax from the axilla 
downw:ud, becomes dul ler. Upon the other hanil, the dulness 
elicitecl in percussing from below upward, proceeding from 
that portion of the liver lying in close juxtaposition to the wall 
of the thorax, presents a sharp outline, which corresponds with 
the lower border of the right Jung. This line of junction runs 
almost horizontally, curving but slightly upward, around the 
right half of the thorax, striking the right border of the sternum 
at its point of union with the sixth i-ib; the linea pnpillaris, or 
line extending perpendicularly downward from the right nipple, 
at the sixth intercostal space; the linea axillaris at the lower 
border of the seventh rib ; and the linea scapularis at the ninth 
rib; reaching the spinal column at its point or union with the 
eleventh rib. It not unfrequently happens, that in thick-set 
individuals and those or short stature the upper line or dulness 
of the liver is situated higher by a single intercostnl space than 
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is above indicated-o. condition shown in o.ny individual case lo 
be normal by the fact that the heart's impulse is then felt in the 
fourth intercostal space. The superior line of dulness for that 
portion of the liver situated to th" left of the right border of tlw 
sternum is indicated by a str:iight line drawn from the poiut 
where the line of dnlness encounters the right border of the 
sternum to llte seat of the heart's impulse. rl1Jie 1inP Of dulness 
corresponding to the lower border of the Jh·er is fo1llld most 
readily by percussing npon the abdome11 upwanl towanl the 
curvature of the ribs, pressing finnly with the linger or plessi
meter - striking, however, but gently, 01·, if lliu abdominal 
parietes be thick, with but moderate force. The advantage of 
this procedurn is this: that, in advancing from a locality reso
nant upon percussion to one of dulncss, tile boundary between 
the two regions is much more clearly determi11ed than if we 
proceed in the opposite direction; and that it is only by means 
of the muffling effect of gentle percussion that tile thin border of 
the liver is Tendered appreciable above the loud tympanitic 
sound of the subjacent infiated intestine. It must be admitted. 
however, that, even when proceeding in the rnanner just indi
cated, we cannot always avoid bl'inging ot1t a line of dulness 
situated somewhat above the margin of the liver, inasmuch as 
this is, for the extent of n finger's breadth, scarcely one centi
metre thick. \Vhcthel' the area oI hepatic dulness is normal 
or not, as respects its extent and configuration, can be deter
mined with less certainty from the measurPment of its diame
ters than from the position and direction of its bounc1ary-lines. 
According to the tables published by Freri chs,' the 11Jaximum 
and minimum of individual clinicnl measurements of the perpen
dicular diameter of the hepatic dulness vary commonly to so 
great an extent one from the other, that the figures indicating 
the mean measurement can hnrdly be accepted as normal. 

A portion of Table V. upon page 40 is citPd as an example; 
and there will be found appended to the avemge figures there 
recordecl the minimum and maximum figures from which they 
are deduced. 

1 .Klinik dcr Leberkrankheiten. Bd. 1, S. 37-40. Brnunschweig, 1858. 
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Bamberger found , upon the average, in thirty measurements 
made upon adul ts, that the extent of hPpa tic dulness in the 
axilla ry line was 12 ctms. in men, and 101; ctms. in women ; in 
the papillary line, 11 ctms. in men, 9 ctms. in women ; in the 
parastern al line, 10 ctms. in men, St ctms. in women ; and the 
di stance of the extreme left border from t he ensiform cartilage, 
71; ctms. in men, Gt ctm s. in women. 

A far grna ter uniformity and constancy is observed in the 
relations, as regards di stance, between the lower border of the 
liver aml the inferi or marg in of the thorax, than in the extent of 
the diameter above refen ed to and its relation to the s ta ture. In 
the nor111 a l positlon and size of the organ , the lower bo1·der of 
d1Llness run , as a rule, in such a directi on tha t in the papill ary 
l ine it is situated a t the in fe ri or marg in of the ribs; in the axil
la ry line, a li tt le abo1·e the same; in the median line, nea rly mid· 
way between the ensifo rm cartilage and the u mbilicus, or som<>
what nearer the fo rm er, a nd thence rises obl iq nely, with its lef t 
ex tremity terminating in the vicinity of the heart's impulse. 
In the space between the papillary and the median lines, it tak es 
either an approximately horizontal direction, or else i t begins 
here to curve somewha t upward. In the parasternal line the 
di stance of lhP organ from the lower margin of the ribs is g rea ter 
or less, according to their degree of currn tnre. R espec ting the 
di 111 <' 11sion of the left lobe, individnal anomali es undoubted ly 
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occur frequently; the dulness produced by it often extends 
barely beyond the point of the ensiform cartilage, reaching not 
quite to the parastPrnal line, whereas at other times it projects 
far into the region between the left papillary and axillary lines. 
It is not uncommon in young chi ldren, even in the normal con
dition, for the lower limit of the area of dulness to extend in the 
papillary line beyond the lower margin of the ribs by one or two 
centimetres; and during the first year of life this is almost the 
rule. rrhis irregularity is, moreorer, occasionally obsen·ed in 
persons having a nanow thomx, when it should not be regarded 
as abnormal. 

In morbid enlargPment of the liver or of one of its two princi
pal lobes, there results an extension of the dnlness, commonly 
in a direction either downward, or downward and toward the 
left, attributable to the simultaneous increase in weight of the 
organ suspended from the diaphragm. The dulness extends 
in an upward direction when other contents of the abdominal 
cavity (meteorismus, ttuid within the peritoneum, abdominal t u
mors) do net permit the downward enlargement; or when there 
exists a firm adhesion of the liver to the anterior abdominal 
wall; or when the enlargement is produced by tumors which 
bulge up above the com·ex surface of the 01·gan.' The increase 
in the antero-postPrior diameter of the liver causes a diminution 
of the tympani tic resonance in the lower pal't of the region of 
hepatic dulness, and increases the resistance appreciable upon 
percussion. Any diminution in the size of the liver always 
makes itself perceptible at the lower line of dlllness. Since the 
left lobe is usually Iii-st affected, the left portion of this line is 
usually dettected at first upward and at the same time toward 
the median line, ancl subsequently, in the region of the right 
lobe, it approaches gradually nearer to the upper margin. This 
diminution in breadth and height of the area of clulness usually 
precedes the trans.formation of the dull sound into a tympanitic 
resonance, which sprnads in the mass from below upward and 

1 In acute inflammatory enlargement of the liver it is commonly obserYed, according 
to &tc11s (Ueber die Hepatitis dcr heissen Liinder. Berlin, 187Cl. S. 38 f.), that there is 
Ueveloped first an enlargement in an upward direction, which Rubsequently, a[ter the 
resistance from above hn.s reached a. certain degree, m:wifests n. downward tendency. 
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from the left toward the right as the organ becomes more and 
more attenuated at the edges. Should, finally, the diameter of 
the right Jobe become so small that the organ is no longer in 
contact with the anterior surface of the hypochondrium, there ap
pears thrnughout the seat of the former hepatic dulness the clear 
tympanitic sound of the intestines, which take possession of 
the space rendered vacant by the wasting of the gland. In 
case of partial atrophy of the liver (syphilitic contraction), the 
vertical diameter of contiguous portions of the rt'gion of dulness 
may give very difterent measurements, in consequeuce of which 
the outline of tl1e lower border may be very irregular. 

In percussing the liver, but still more in the palpation of this 
organ, it is of great importance, if we wish to attain practical 
re nits, that everything shottld be avoidecl whieh may lead to 
erroneotlS conclusions, or which may complicate the examination. 
The latter should not be undertaken, therefore, upon a full 
stomach, for the percussion note being rendered dull in the 
vicinity of this organ, the determination of the boundary of the 
left lobe of the liver is made impossible; or, at other times, the 
stomach being distended by gas, this lobe may be dislodged up
ward. The precaution should also be taken of insuring predous 
evacuation of the bowels; frocal accumulations in the right. half 
o( the colon may lie in such immediate rehition to the liver as to 

, be easily mistaken for a. portion of that organ. It is an impor
tant requisite that the abdominal muscles should be as com
pletely relaxed as possible dming the examination; this will 
usually be attained if the patient lies with head and back resting 
upon a firm support, the thighs being moderately llexed at the 
hip-joint; whether, and to what extent, the entire upper part, or 
the head alone, should be somewhat raised, can be ascertained 
in indil'idual cases by experiment. If the ternperatme of the 
examiner's hand is too low, or if pressure is applied too suddenly 
to the abdominal wall, troublesome reflex contractions of the 
muscles may be induced. Those parts which yield readily to 
pressure - such, for instance, as the free border of the liver 
when thin and movable, and the gall-bladder when filled and 
when the resistance of its walls is not alterell-can be detined 
only by very careful palpation, if at all; but when stronger pal-
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pation or dee1wr pressure wi th the ends of the fingers is ncces
~ary, this Hhould alwnys be dom' gently. It is only when a deep 
layer of nseitic fluid is situated between the abdo111inal wall aud 
the anterior smfaee of the liver that the latter i,, as a rnlr, more 
easily mapped out hy mra ns of a prrcussion-stroke of moderate 
firmness. In thP course of tho examination we should never fail 
to cause the patient to take a long brealh. Sometimes it is only 
during the descent of the lirnr accompanying the net of inspira
tion, that this organ is rendered accessibl e to manipubtion, at 
times to a consiU.era.ble ex tent; moreover, it frequently g iv es an 
opportunity for observations that are valuable, eopccially in dis
tinguishing the liver from neighboring organs that arc the seat 
of morbid changes. Under certain circumstances, also, the posi· 
ti on upon the left or right side, in so far as the lobes of the 
opposite side are then situated somewhat lower than they woukl 
be in the recumbent posture, mar be essential in the palpation, 
especially with regard to that portion of the liver which is situ
ated for the most part toward the right. The erect posture, as 
well as the knee-and-elbow posit ion, never affords any advantage, 
hut is much more apt to induce, owing to the stronger contrac· 
lion o( the anterior abdominal wall, a deadPning of the percussion 
sound and an increased resis tance at certain points, which may 
rnry readily ]end to erroneous concl us.ions. 

Under perfectly normal conditions nothing can, as a rnle, be 
determined with respect to the liver from the sense of touch, 
inasmuch as this organ offers no greater resistance than that of 
the abdominal walls. " ' hen, however, the Jutter are unusually 
thin and relaxed, there may be at times detected beyond the 
l'ight rectus abdoininalis the border of the i·ight lob<• projected 
outward from beneath the arch of the ribs by the act of inspira
tion; and in the depression formed by the simultaneous separation 
of the two recti muscles may be di sting ui shed st ill more plainly 
the corresponding position of the lower border o( tho left lobe, 
as well as a pm-tion of the anterior and often also of the posterior 
surface of the la tter. In the ordinary condition of the abdominal 
parietes the lh·er is, however, only to be felt when, in some por
tion accessible to palpation, its consistence is abnormally in
creased. In that ease the problem is to acquire, by a proper 
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manipulation o[ thi s portion, a knowledge respecting its ,·olum e 
and mobility ; the degree of its resistibility as a whole, and at 
certain poin ts; the config uration and other peculiar ities of its 
ou ter surface with reference to a ny inequali ties, p rojections. 
and depressions. Attention should be directed par ticularly to 
the free margin of the accessible por tion with respect to the 
above- mentioned condi tions, al1(1 it shoultl be observed whether it 
devia t<'s from the norma l di rection of the in[eri or margin or the 
liver ; whether it is rounded and thi ckened, Ol" remarkably thin 
and sharp; whether the fi ssm·e for the gall -bladder can be dis
tingui shed; whether the bladder itseH p rese nts a smooth or un
l'Ven tumor; whether the incisura interlobulctris occupies thu 
median line, or is sitnated to one side of i t ; and whether any 
adh~s ions with other organs can be made out. l[ possible, the 
attempt should be made to fo rce the fingers around the free edge, 
in order to reach the concave side of the liver, and to ascertain 
al so the cond ition of its surface. 

In cases where positive results are afforded by palpation, 
abnormal appPamn res are also observecl very frequently in the 
region of the liver and i ts immediate vicinity. The enla rgement 
or the organ may be so considerable as to induce dec irled disten-
1 ion, not only in the right hypochondrium and adjacent upper 
a bdominal region, but al so in the superjacent part or the right 
half or the chest, or in the entire lower portion of the thoracic 
cavity, and er en in the entire abdomen. ln higher clegrees of 
enl argement t he ribs are frequently tilted outward, the fal se ribs 
being fo rced o,·er each other, ancl a t the same time so rotated that 
their lower border becomes the an terior. Tum ors that project 
beyond the ou ter smface of the liver frequently p roduce circum
scribed swel lings or the abdominal parietes or the fal se r ibs. But 
pven in cases where bu t slight increase in the volume a nd consist
ence of the organ is present, there may sometimes be detected 
upon the abdominal wall- pro\"idecl i ts pa ri etes be moderately 
thin - a shallow furrow, fo rcecl up and down by the act of inspi
ration, which sen-es to mark out the inferi or border o[ the liver. 

In excep tiona l cases only does auscultati on contribute any 
material aid in establishing a diag nosis. In inflamma tory altera
tions of the serons capsule there appears often a t prominent parts 
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of the liver-rrs these move up :ind down during respiration, or as 
lhe abdominal wall is artificially moved over them by the phy
sician-a friction sound like that of plemisy, dbtinguishable by 
the hand or by means of the stethoscope.' In very rare cases, 
calculi within the gall-bladder, whPn brougl1t into contact with 
ea.ch other, giYe rise to a sort of clinking. The 1ine representing 
the boundary up to which the respiratory murmur o( the left 
lung is audible, can never serve to determine the upper border o( 
that portion of the liver in relation with the thoracic wall; tllis 
lies far below and at a variable distance from the latter. 

Not all the deviations from the normal lLppearances that "''" 
rnvealed by a physical exam ination of the liver are to be accepted, 
without further investigation, as indications or morbid changes in 
the organ. The most frequent of these deviations attributable 
to rnrieties in the form and size of the livet· have already been 
described. Other' changes, occurring quite independently, will 
he recognized in life, as such, at most only when other symptoms, 
which migl1t point to a disease of the lil·er, are persistently 
absent. Changes in form, which, in view of their great frequency. 
and from the fact that, with very rare exceptions, Lhcy exert Ho 

appreciable iniluence upon the function o( the gbnd, may be 
designated as acquired malformations, are produced in conse
quence of long-continued compression of the lowet' part of the 
thorax by tight articles of clothing, seldom, no doubt, simply by 
laced stays, but more frequently by tightly fastenedcoatsantl belts. 

In slight grades of the so-called "tight-lace liver" only :t slrnl
low transverse furrow is observable upon the anterior surface of 
the right, and less often of the lefL lobe; and that portion ot 
the liver situated below this depression, and which is not abnor
mally lengthened, is more easily moved forward and backward 
I han under normal conditions. That portio11 of the hepatic peri
toneum corresponding to the line of constriction is either uu
changed, or it exhibits a slight milky opacity, which is most 
intense at the point of compression, and imperceptibly merges 

1 Leupohl (Arch. d. Hlkde. Jahrg. 17, S. 395) observed, in the case of :m enormom;ly 
enlarged carciuomatou8 liver, loud blowing-sounds proceeding from the vcsaela1 coiuci~ 
dent in point of time with the arterial pulse. 

~ See Fi·eritlu (loo. cit. S. 48 f.) for dolineatione of euch changes. 
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above and below into the ordinary color of the liver at that part. 
Frequently the affected portion of the liver appears slightly 
g1-annlated. 

In case a long-continned or unusnally severe pressnre is 
exerted, then the modifications in form affecting the entire organ 
and the changes in texture at the point of constriction are more 
decided. That portion extending downward below the line of 
depression-the so-ca.lied tight-lace lobe-is attached to the prin
cipal mass of the organ only by a loose bridge or variable 
breadth, a.nd often but a few centimetres thick, which is com
posed in part only of glandnlar substance; often in greater part, 
or even exclusively, or fibrous tissne. 'l'he tight-lace lobe seldom 
retains the normal form of the inferior segment of the liver, but 
is usually transformed into a rnnndish tumor, which presents 
upon its lower side no sharp border. It extends downward, to a 
greater or less distance, into the abdominal cavity, and admits 
of free motion forward and upward. At that part most ex
pos~d to constriction, the hepatic peritoneum is hypertrophied 
and indurated, and at times firmly attached by means of the 
perihepatic adhesions to the parietal fold. More frequently, 
however, this callosity is not attributable to circumscribed peri
tonitis, but is to be regarded simply as a result of the contrac
tion of the gla nd, 01· as a partial atroplt!/ qf' the liver due to com
pression. 'l'he connective tissue at this part is on ly relatively in
creased after the destruction of the hepatic parenchyma. In tl11• 
indurated part may be seen, even with the naked eye, the out· 
lines of vessels for the most part venous, and frequently, also, 
large gall-ducts and dilated lymph-vessels. 

This callosity is composed of very firm connective tissue, tenacious, containing 
but few cells, and scantily furnished with capillaries; whereas the larger veins aud 
single arterial branches supply the vascular communicntion between the tight
lace lobe and the liver. From this fibrous ca1lo~ity aro given out various broad 
cords of similitr structure, that penetrate between the lobules and also between the 
lobular groups of the adjacent glandular tissue, as a result of which there is pro
duced for a short distance from the surface the appearance of grnnulnted liver; 1 

moreover, the tight-lace lobe is often more richly supplied with connective tissue, 
nnd is finner and dryer. 

1 Compare A. T!tict;fel(kr's Atlas d. patbol. I-listologic. 'Inf. XVI. Fig. 1. 
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or the p eculiari t ies of the t igh t- lace lir<'r we should bea r in 
mind, with reference to the diagnosis : (1). 'r he p]ongation of the 
orga n, especially that of the righ t lobe, which may extend for a 
greater or less di s tance below the margin of the r ibs, indeed en •n 
to the crocal region. (2). The increasecl consistence of the con
stricted lobe, the result of textural cha ngPs of tho parencbyma 
and the thi ck ening of the capsule. (3) . The t ight-lace furrow, 
running in a. horizontal clirection, in the \"icini ty of which the 
liver may be so reduced by atrophy that fo lds of the intestine 
may arrange themselves above i t, and , as a consequence of thi s, 
the area of d ulness corresponding lo the t ight-lacc lobe may 
appear cut o/I from that of the rest of the lire1· situated above, by 
a strip from which a clear tympanitic p ercussion-sound is emit
t ed . (4). The mobili ty of the tight-lace lobe, which is at times 
so considnable t hat this part of the organ allows a free motion 
ei ther forward or backward. Both the first-men tioned condi
tions are liable to lead to an incorrect di ag nosis, in so far as 
the greater volume and firm er consistence of t ha t p o1· t ion of 
the liver adjacent to the abdominal parie tes may also indicate 
serious di sease o( this organ; and the t igh t- lace lobe, which 
upon percussion appears to be ck tached, may easil y be mis
taken for another organ that has sustained morbid al terations. 
But the mobili ty of the tight-lace lobe ancl its di splacement fol
l owing the act of l'espiration, as well as the tight-lace depres
sion, the ex istence of which can almost always be established, 
affo rd, as a !'ule, sufficien t data for de termining the t ru e s tate of 
affairs. This solu tion will, moreover, be simplified by the fact 
that the changes in question are rarely cncounterecl ex cept in 
ad ul ts o( the female sex; with whom, h owever, it should b" 
added, th<' cha nge may be said to be o( q ui te common occm
l'ence. The d iagnosis is more difficul t whel'e, in exceptional 
insta nces, the upper third of the l iver consti t utes the seat of the 
constri ction ; thi s orga n ma y then, as in a case reported by 
Frerichs (Joe. cit., p. 52), occupy the ent ire upper half of th!l 
a bdominal cav ity, being not only appreciabl y elongated , but at 
the same t ime fo rced far over to the left. In the case quoted, 
the li_qamentum teres was found at the cartilage of the eighth 
or ninth r ib upon the left side. 
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The determin:tlion of the volume of the liver is not unfre
q ueutly embarrassed by pathological alterations of the adjacent 
organ·. In case the diaphragm be forced downward by any 
abnormal contents of the plenra or of the pericardium, or by 
tumors of the mediastinum, then the liver is brought into more 
extensive relation witli the abdominal parietes, wliich results in 
lowering either wholly or in part its inferior border o( dulness.' 
Although, under snch circumstances, there almost always results, 
in couspquence or the disturbance in the circulation attributable 
to the diseased condition of the thoracic organs, an actual increase 
iu the volume of the liver, the extension of the dnlness down
ward is, ne,·ertheless, to a greater or less extent, due to the con
secutive dislocation of the organ in this direction. And that such 
:i displacement really exists, may usually be readily recognized 
when it is brought about by pulmonary emphy>ema, pueumo
thomx, extensive pericardia! exudations and tumors of the medi
astinum, there being no difficulty in these disorde1·s in detecting 
also the corresponding dep1·essio11 of the superior line of hepatic 
dnlness. The determination of this line is not possible, however, 
in extensive pleuritic effusions on the right side, because the 
percussion note over this exudation thronghou t the affectecl half 
of the tl10mx is quite as dnll as over the acljacent liver. It often 
happens that inspection will suffice to prevent onr falling into the 
enor of re(ening this clnlness in its entire height to the hyper · 
trophied liver ; for an obliteration of the intercostal spaces, such 
as is produced by plenritic exudations, does not occur as the 
rnsult o( diffused enlargement of the liver; whereas, on the one 
h:ind, the liype1trophy may lead to rotation of the ribs, plen
ri tic exudations, on the contrary, can never produce this eliect. 
But the other methocls of physical examination furnish also, 
as a rule, data for the differential diagnosis. In case the dul
ness which extends abnormally high up over the thorax is 
due to a uni[orm en largement of the liver, then its superior 
boundary runs in a horizontal direction from the sternum to t he 
spinal colu mn, and the apex of the heart is also situated at 

1 Extreme deformities of the tbor:ix, the result of rachit.iK, by reducing the capacity 
oC the chest nod depressing the diaphragm, may produce a similar effect. 
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an abnormally high point corresponding to the ele,·ation of the 
diaphragm. Upon the other band, the dnlness char:.wteristic of 
pleuritic exudations is bounded generally by a line which ascemls 
in a direction from before and within outward :ind backward; 
:incl if the right lobe of the liver is pushed con;iderably down
ward and toward the median line by this exudation, as the liga-
1nentum suspensorhwi acts as the fulcrnm of the liver, the left 
lobe may bPcome raised, ancl in consequence of this the apex 
of the heart may, no clottbt, also assume an abnormally high 
position; but, as a result of the simultaneous displacement of tlu; 
mediastinum, it is always dislocatecl to a like or even greater ex
tent outward toward the left. ltl those rare instances where the 
superior boundary of clnlness of a pleuritic exudation maintains 
a uniform height throughout the entire extent of the tight half 
of the thorax, and is, moreover, unchangeLl when the patient i< 
I"ecnmbent, then, as a consequence of the existing adhesion be
tween both pleuritic surfaces in the vicinity of the effusion, tbi; 
line does not move downward upon deep inspiration; whereas, 
at the superior boundary of dulness, occasioned by the upwarLl 
encroachment of the liver, the respiratory displacement may, as a 
rule, be plainly perceived. This latter movement is absent from 
the superior line of hepatic dulness only in those exceptional 
instances where the pleuritic smfaces in the vicinity have become 
adherent, or when-as is no doubt of not uncommon occurrenc<' 
-the diaphragm, having been forced high up into the thorax by a 
tumor of the liver, has become inactive from atrophy of its mus
cular tissue. Such a tumor, however (echinococcus, carcinoma, 
hepatic abscess), never produces a dulness extending at a uniform 
height around the entire right half of the thorax, but only a cir
cumscribed area of dulness, the margin of which curves convexly 
above that of the rest of the liver. It should be observed, how
ever, that precisely similar appearances are sometimes produced 
by the dulness caused by cystic exudations in the lower part 
or the right pleura; and the discrimination between these aml 
the hepntic tumors is the more difficult from the fact that there 
occurs nlso in the latter a diminution of the vocal fremitns, ob
literation of the inte1·costnl spaces, and a sensation of ttuctua
tion. Under such circumstances the result of an exploratory 
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puncture alone will, at times, determine with certainty the 
diagnosis. 

The liver may also be displaced downward by peritonitic 
<'Xudations between the diaphragm and the convex stufaces ol 
rhis organ, in consequence of which the hepatic dulness extends 
i11 a proportionate degree downward; and, moreover, these exucla-
1 ions may, by their presence, produce dulness in that part from 
which they have expelled the liver. In these cases-which, npou 
1 he whole, are very rare-it is not always possible to a~oid con
l'uunding the exudation with enlargement of the Jh·er; the diag-
11osis will be the most readily determined when the exudation is 
rery extensive, or when, as in several of the cases describecl by 
Bamberger, gas is also present, for then the appearances are 
<1uite similar- to those produced by an encysted exudation at the 
base of the lung, or by a pneumothorax at this point. 

It occasionally happens that the appearance of an increase in 
rite bulk of the liver is prnduced by tumors of other abdominal 
orp;ans lying in such immediate proximity that the dnlness pro
•·eeding from them is directly continuous with that of the lil"er. 
This occurs in tumors of the stomach, retroperitoneal lymph
i:lands, pancreas, transverse colon, the great and le scr omen-
111111, and the right kidney. In a portion of these cases, how
e1·er, we can plainly distinguish, by means of the fingers, and 
usually also with the eyes, the free eclge of the li1·er-whicl1, in
deed, in consequence of its displacement by the tumor, often 
deviates more or less from its usual position,-as well as its mo
bility upon respiration. In many cases, however, the tumor is 
in uch intimate contact with the liver that the bounda1·y between 
the two cannot be defined by the most careful palpation. Here, 
when the tumor is so immovable as to pre1·ent the li1·er from 
descending with the act of respimtiou, this absence of the respir
atory cli placement will usually afford a sure indication of the 
presence of a foreign tumor, rather than of a portion of a diseased 
lh·er projecting low downward, for even when such a morbid liver 
1·xtends upon both sides even to the inguinal rel(ion, the down-
11 ard mo1·e111ent of its inferior border arcomp:inying deep respi
ration is usually perceptible. The intlnence of respiration upon 
rite position of !he organ is absent, apart from the case above 
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mentioned, only when the contractilily o( the diaphragm is im
pairecl by the great encroachment o( the liver upon the cavity of 
the thorax; or when, in extreme lateral hypertrophy, the liver 
presses against both hypochondria-conditions under which a 
simulated hypertrophy of th" fo·er, resulting from the presence 
of a tumor situated immediately below it, would scarcely be 
suspected. U, on the other hand, an adjacent lumor, whose out
lines cannot be distinguished from those o( the liver, partakes o[ 
tho respiratory movement of that ol'gan, tbc two forming one 
continuous mass similar in form to an enlarged 1iver, then an 
error will be unavoidable unless functional symptoms or anam
neslic signs should assist to a correct diagnosis. 

Errors of an opposite character respecting the volume o( the 
liver arise much more frequently from the extensive relations or 
tho abdominal viscera containing air ; the organ appear::; smaller 
than it rPally is, because a portion o( its anterior surface is cov
ered by a fold o( lhe intestines, or because it has been forced 
upward and backward by the inffated or displacecl bowel. 
The former phenomenon occurs, in rare cases it is tru(", as a phy
siological condition when the transverse colon occupies an abnor
mal position between the liver and the border of the ribs; mm·•· 
frequently it is an accompaniment of morbid changes in the or
gan (diminished resistibility of the parenchyma, formation of fur
rows on the anterior surface), or of dilatation of the lower aper
ture of the thorax resulting from ascitic clisteution of the abdo
men. This condition can commonly be recognized, upon careful 
percussion, by the deviations in the line of the infe1'ior margin 
of dulness. The line corresponding to these deviations-when, 
for example, the .flexura coli dextra has pushed itseH forward
sudclenly rises abrnptly for several centimetres in the viciuity of 
the axillary line, subsequently reassuming an almost horizontal 
course, or sooner or later descending in the form of a bow. 
Moreover, the loop of the intestine thus superposed may often 
be so firmly compressed that the in!luence of the liver in deadPn· 
ing the rPsonaneP npon percussion can be distinguished. IC a 
portion of a drcidpclly hypertrophied liver is covered by folds of 
the intestine, the organ can usually be detected upon palpation, 
when the intestines are either pushed aside or compressed; for 
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in snch cases the consistence of the organ is also usually abnor
mally increased. In displacements by inflated bowels, the li1·er, 
as a rule,' is forced upward and simultaneously backward; and 
the latter dislocation may be so extensive that the intestinal 
loops may lie in contact with the entire portion of the anterior 
thoracic wall suhjacent to the lower border of the lungs and the 
heart. The hepatic dulness diminishes also in its perpendicular 
diameter a a result of the elev<itio11 of its iuferior bound<iry, 
and may ultimately entirely disappear, in conseqtwnce of which 
the pulmonary resonance upon the right side in front, anu occa
sionally also even upon the side of the chest, borders immedi
ately upon that of the intestine. The mos t frequent cause of 
such a di slocation is intestinal meteorismus and a diminution in 
the capacity of the abdomen, resulting from the presence of fluids 
in the peritoneal cavity, or from tumors, especially those wbich 
project upward from the pelvis. The recognition of the immedi
ate cause of the diminished hepatic dulness is, iu such cases, 
easy; but to determine accuratPly the size of the liver is, on the 
other hand , impossible; and if the theory of atrophy is rendered 
probable upon other grounds, no results of any examination 
made while the bowel is thus infhted or forccll upward can 
serve to conf-il'm such an 01Jinion. 

Finally, it mnst not be overlooked that, in individnals with 
relaxed abdominal pal"ietes, meteorismus may occur without ap
parently distending the abdomen; and tliat, under these circum
stances, the diaphragm is all the more forcibly pushed upward, 
while the hepatic dulness is in a proportionate degree cli111inished. 
Here, however, the position of the inferior border or the lungs 
and or lhe apex of the heart, as well as th<i ca rdiac dulness, 
afford sufllcient data for a correct diagnosis. 

1 In exceptional Ctl..'IC'i the displacement ma.y occur more toward the side against the 
right concavity of the diaphragm, pro,·ided the colon , in consequence of constriction 
or compression of the lower part of the bowel, is disproportionately distended. Fre· 
ricl/.8 (loc. cit., p. 66) narrates several cases of this sort. 
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Floating Lh·er. 

Jlepar migrans.-Fegato ambulante. 

Uncler the above heacl is clesignatecl a more or less perceptible 
clownwarcl clislocation of the liver, the cause of which cannot be 
attributecl to a pressure exertecl upon the organ from above, such 
as has just been clescribecl (p. 43). 'fhe first example of this k ind 
was reportecl by Cantani in 1866, since which time eight other 
eases have Leen publishecl.1 

A. Cantani, Ann. univcrs. di Medic. 1866. Nov. p. 373. Schmidt's Jahrhb. Rd. 141. 
S. 108.-R. Pitttelli, Riv. clin. YI!. 8. p. 239. 1868. Schmidt's Jahrbb. Bd. 
141. S. 112.-E. A. Meissner, Schmidt's JahrLb. Bel 141. S. 107. 1869.-G. 
Bar/Jarotla, Il Morgagni, XIT. p. 848. 1870. Schmidt's Jahrbb. Bd. 149. S. 
170.-F. N. Winkler, Arch. f. Gyniikol. Bel. 4. S. 14.J. 1872.-Fr. Vogelsany, 
Mcmorabilicn. Jahrg. 17. 1872. Nr. 2. S. G7.-G. Leopold, Arch. f. Gynakol. 
Bel . 7. S. 152. 1874.- W. Sutugi1L, Arch. f. Gynakol. Dd. 8. S. 531. 1875.
Ckooatek, Wiener medic. Presse. 1876. Nr. 26-20. 

Although in none of these nine cases has the cliagnosis as yet 
been confirmecl by autopsy, nevertheless in seven there can be 
scarcely any doubt as to the existence o[ the alleged change in 
position, though the two remaining examples (Piatelli, Vogel
sang) are not quite so clear. 

All these observations, without exception, were macle in 
women' who ltacl bome chilclren; the ages at which the abnormal 
position or the organ first became perceptible were, respectively, 
29, 37, 39, 41, 42, 43, 50 (about), 53, 54 years. Some of these women 
lwlongecl to the lower, others to the so-callecl "better" orclers. 

1 A case reported by Salomone-.Jforirw bas not been included in this account, because 
the original report {Rh-ista clin. di Bologna., 1874. Maggio) was not accessible to me1 

and the o.bstrn.ct of the same in the Jabresbericht of Virclw10 and Hirsc!1, for 1874, Bd. 
2, S. 257, contains merely the following statement: "In F'ederici's cliniquc at Palermo 
Salomo11e-Marillo observed n. woman, twenty.six years of nge, with a tumor situated 
in the lower half of the abdomen, which careful examination, aided by the n.nn.mnestic 
signs. etc. 1 demonstrated to be the liver hypertrophied and prolapsed, though in other 
respects normn.1 1 whereas the spleen was found in the right hypochondrium. The tho
racic organs occupied their normal position." 

'According to Wa.~.tt!jetD (Petersb. meet. Wochenschr. 1876. No. 30; review in Cen
trj,lbl. f. d. meJ. Wisseuscb. 1870. S. 873) the movnble liver occurs o.lso in men. 



FLOATING LIVER. 49 

Three oI them were accustomed to lace tightly ; with regard to 
the others it is merely stated that they had worn laced stays ; 

utugin states distinctly that his patient had never laced tigh tly. 
The symptoms indicating the existence of floating liver made 
their appearance in the cases of Cantani, i\Ieissner, and " ' inkier, 
several weeks after confinemen t at Iull term; in the case of Bar- 1 

barotta, where the woman had previously borne six children, 
several months after an abortion accompanied by profuse me
tronhagia ; in Vogelsang's case, that of a woman who had borne 
three childrnn, in one year after the menopause; in Leopold' s 
case, seven years after the last (seventh) conlinement; tinnily, in 
each of two cases but one confinement had occurred, between 
which and the appearance oI the di slocation of the liver an inter
val of ten years had elapsed in Sutugin's case, and at least 
twenty -three years in that of Piatelli, and here thi lesion came 
on during the course of some abdominal disorder, probably 
chronic peritoniti s. 'Vith Sutugin's patient a second pregnancy 
terminated in abortion in the third month in consequence of a 
fall , but no record is given of the time at which the di splacement 
occurred. In 'Vinkler' s case the symptoms of tloating liver 
appeared nfter n heavy weight had been lifted. As regards the 
physica l condition of these women at the time of the develop
ment of the di slocation of the liver, by mos t of the writers JH> 

history is given: the patient of Leopold was pool'ly nouri shed, 
very thin , and emaciated ; that of Sutngin was Heshy, bu t some
what arncmic. In nt least one-half the cases (Ba1·barotta, " ' ink
ier, Leopold, Sutugin) there was a relaxed, pendulous abdomen, 
and in two instances mention is made oI the ext raordinary thin
ness of the abdominal parietes ; Vogelsang describes, moreover, 
the outward projection of the entire abdomen, and Cantani the 
tendem ess of the abdominal musrles; in Pia telli's cases. however, 
the abdomen was prominent in the middle and somewhat above, 
and the superfic-ial integument could be pinched up in thick 
fold s. 

From thi s comparison of those conditions which might per
haps be considered as etiological factors, i t is obvious tha t to no 
one oI them, with the exception of sex , ran any decided influence 
be ascribed in prodncing the lesion of floa ting liver. This afl:ec-

VOL. IX.-4 
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tion occurs exclusively in women, as is the case also with floating 
spleen; but while, in the spleen, the cause of the lengthening of 
the ligaments is due to a long-continued traction exerted upon 
them by the 01·gan whose weight has been increased in conse
quence of morbid enlargement, no analogons cause is to be found 
for the extension of the hepatic ligaments, since in all cases yet 
reported, with one exception (Barbarotta), the depressed Ii ver 
appears to present the normal volume and consi ·tence. The cir
cumstance that the women in whom a floating liver was observed 
hacl all borne children, led to the attempt to 1·efer the origin of 
the dislocation to certain processes resulting from pregnancy. 
Cantani thought that the uterus when advanced in pregnancy 
tends to produce a backward pressure upon the liver, and there
by traction and extension of its ligaments; but Meissner had 
previously pointecl out the improbability of this hypothesis, 
maintaining that a pressure exerted against the inferior surface 
of the Ji1·er must simply push the org-.rn upward against the 
diaphragm; and if it were really powerful enough to produce 
the dislodgment, as assumed by Cantani, symptoms of disturb
ance of the biliary secretion and of the circulation, as well as of 
nutrition and the function of the liver, would scarcely fail to 
supervene; whereas in no case of floating liver has the occurrence 
of such symptoms in a previous 1iregnancy been remarked. It 
should, moreover, be added that the fundiis uteri, even at the 
encl of the ninth month, does not reach up to, or at most barely 
touches, the liver, provided the size and position of this organ is 
normal ; and e\'en this can only take place in case of anteversion, 
which condition appears to have been present in half of the 
above cases, as indicated by the relaxecl pendulous abclomen· 
remaining. \Yinkler, in his attempt to explain the pathology 
of floating liver, attached the greatest importance to a penc111-
lons abdomen produced by pregnancy. According to this au
thor, it is chiefly by means of the intra-abdominal pressure that 
the liver is maintained in its normal position, and any consider
able diminution of this pressure, which, in accordance with his 
theory, follows the relaxation of the abdominal walls, must in
duce a depression of the diaphragm and the liver. This theory 
is shown, however, to be untenable, because, as has been justly 
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maintained by Leopold, a depression of the diaphragm has not 
been observed by any writer, with the exception or \Yinkler, 
and the occurrence of a depressed lh·er is extremely rare, as 
compared with that of a pendulous abdomen, which is so com
mon. But the extremely rare occurrence or the former must 
always present serious obstacles to all attempts at explanation 
based upon the idea or demonstrating any direct relation between 
dislocation or the liver and pregnancy. Any such theory is, at 
all events, rendered extremely improbable by the circumstance 
that, in some cases, during a series of years previous to the ap
pearance of the floating liver no further pregnancy had taken 
place. Some authors have suspectecl that too tight lacing might 
be the cause of the falling of the liver; but this theory is contra
dicted by daily experience, which shows that, as a rule, this 
pernicious custom is much more likely to give rise to alteration 
in the form of the organ rather than to changes of its position. 
1foreover, if this theory were correct, the disproportion between 
the frequency of the canse and of the effect would be very con
spicuous. So long, then, as pathologicnl anatomy fails to fur
nish us with any adequate explanation, we are compelled, in 
accordance with the theory proposed by Meissner, and adopted 
by Leopold and Sutngin, to regard an abnormal length of 
the suspensory ligaments of the liver-me o-hepar, as llfeissner 
designates it-as a congenital anomaly. \Vhen this predispo
sition is present, a variety of causes may give rise to a falling 
of the liver; great relaxation of the abdominal parietes, severe 
physical labor, possibly, nlso, excessively tight lacing. appear 
to have served as the causative agents in the cases above 
prnsented. 

In all of these seven cases in which a correct diagnosis appears 
to have been made, the symptoms described as characteristic of 
floating liver perfectly coincide with each other. \Vhile the 
hepatic dulness was wanting in its normal situation, the fnll, 
tympanitic percussion-sound of the intestines succeeding imme

,diatt•ly the clear, non-tpnpanitic sound or the right lung, there 
wa · tletected in the middle or inf~rior abdominal region, occu
pying chiefly the 1·ight side, and extending toward the left 
slightly beyond Cie median line, a tumor which in its physical 
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peculiarities resembled the liver, and which aclmittecl of being 
forced into the position normally occupied by that 01·gan. 

Independently of the general similarity in point of volume 
and configuration, the identity of the tumor with the liver was 
confirmed by the broad cm·vature of the snrface directed up
ward, and especially by the peculiar character of its inferior mar
gin. The border, in the cases accurately reported, was thin or 
sharp-Sutngin alone reported it as tlattened,-while more fre
quently (Cantani, 1'Ieissner, Leopold, Sutugin, Chvostek) a 
superficial fissu.-e could be detected, corresponding in its posi
tion to the j'ossa interlobular is or the fossct cystis fellecc. In 
the cases of Cantani and Leopold, the dull percussion-sonncl 
over the tumor changed gradually, toward the inferior border, 
into a tympanitic resonance. Moreover, in several of the cases 
above reported, careful palpation revealed certain other charac
teristic conditions. \\'inkier, by pressing the hand between the 
arch of the ribs and the tumor, detected the ligamentwn sns
pensoriitrn as a tightly stretched, thin membrane; whereas to 
Sutugin it resembled a band running from above to the middle 
of the tumor. 'Vinkler succeeded in touching the greater por
tion of the inferior surface, and recognized therein distinct fur
rows; he coulcl not detect, however, the gall-bladder, which was 
not to be distinguished from a portion of the intestine. Leopold, 
on the other hand, observed behincl the inferior border a small 
tumor suggestive of the gall-bladder. The superficial surface of 
the tumor felt smooth, its consistence, as a rule, being that of 
the normal liver. In the case of Barbarotta alone, the small 
lobe was of a stony hardness, the large lobe being also some
what indurated-presumably in consequence of interstitial 
he pa ti tis, as the patient had experienced fever for. several 
months. . 

The distance of the liver from its original position varied with 
the different cases. In "'inkler's patients the true superior 
boundary of the organ in the linea papillrtris was demonstrated 
by percussion to lie beneath the sixth rib, and the inferior bor
der six ctms. below the arch of the ribs. In Leopold's case the 
hepatic dnlness began at a point a JingPr's breadth above the 
inferior margin of the thorax, and extended as far as the hori-
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zontal ramus or the os pubis. In the remaining cases the orga11 
had desc~uded altogether from the 1·ight hypochondriac region, 
its superior edge being found at a greater or less distance below 
the arch or the ribs. 'l'he liver appears to have reached the 
lowest point in Cantani's patient, for it here lay entirely below 
the umbilicus, and in the erect posture its lower edge was con
cealed behind the os pubis. ·while the length of time during 
which the dislocation had existed beforn coming under medical 
observation is, no doubt, not without intluence, yet this fact 
alone cannot be held responsible for the degree of displacement ; 
for in J\Ieissner's case, when the trnuble had not, according to all 
appearnnces, existed longer than in that of \Vinkler (i. e., about 
two months), it was so considerable that the liver reached clown 
to within two fingers' breadths of the symphysis pubis. 

'l'lte locality occupied by the displaced organ lay always 
directly beneath that in which it is found in the normal condi
tion; and, consequently, it was bounded upon the right by the 
prolongation of the right linea axillaris, while toward the left 
it extended but a few centimetres (1 plessimetre, Cantani; 4 
ctms., Sutugi11; 6t ctms., \¥inkier) below the median line. In 
its new location, moreover, the organ always lay, upon tl1e 
whole, crosswise; yet the descent had not always taken place to 
a similar degree throughout the whole breadth of the organ; in 
\Vinkler's case, the left lobe, and in that of Leopolcl the right, 
was somewhat the lower. 

The dislocated liver manifested constantly an abnormal mo
bility. \Vhen the patient hty upon her side, the organ descended 
toward the inclined side, as was observed in several cases by 
the women themselves (Cantani, Barbarotta). By these lateral 
movements the organ was made to describe the figure of a cir
cular arch, having its convexity directed downward, whose size 
was proportionate to the degree of descent, and whose radius 
seemecl to have its central extremity at times in the right hypo
chonclritun, at others at the point where the left lobe is in rela
tion with the diaphragm. It is asserted by Piatelli alone that 
the organ alternately fell and rose upon respiration . All the 
writers, however (with the exception of Vogelsang, whose ac
count is in this lespect deficient), emphasize the g1·eat mobility 
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in an upward direction. In five cases it was found possible, 
without difficulty, at times after the hips hacl been somewhat 
e]e,·atecl, to restore the liver completely to its usual position, 
which then emitted the dull percussion-sound, just as in the 
normal condition. In Sutugin's case there remained also, after 
the replacement, between the hepatic dulness and the 1rnlmonary 
resonance, a tympanitic zone of a finger's breadth. In Chvos
tek's case the superior edge of the m·gan did not ascend above 
the seventh rib ; auil in that of Piatelli the tumor could be 
pushed upward only so far that its superior edge stood directly 
beneath the lower margin of the ribs. 

The abnormal position of the lirer was almost always asso
ciated with morbicl subjective symptoms. In one case only 
(Vogelsang) was there freedom from pain, while the enlargement 
of the lower abdomen, in a woman who had not previously men
struated for the period of a year, occasioned no further embar
rassment than that arising from apprehensions as to the existence 
of pregnancy. In three cases there was present a feeling of 
weight, hardness, and fulness of the abdomen, in consequence 
of which Meissner's patient was prevented from stooping over; 
while Cantani's was so overcome by the dread of having some 
serious disorder, that she relapsed into a condition of hysteria 
and religious melancholia. Piatelli's patient-who came under 
observation for the first time thirteen years after the origin of 
the dislocation-had previously experienced the sensation of 
hardness and weight at a higher part of the body. In the re
maining four cases there was violent pain. Barbarotta's patient 
complained of violent twinges in the right side, shooting up to 
the shoulder and neck. Chvostek's patient suffered continu
ously from gastralgic and dyspeptic disorders. In two other 
cases the pain was excited chiefly by any violent movements of 
the !wad (Leopold, Sutugin); and the same peculiarity was 
noticed in the case observed by 'Vinkler, where, moreo>"er, the 
pains wern aggravated by bending backward, as well as by the 
attempt to push the tumor downward or toward the left, whereas 
relief was afforded by bending forward and by supporting the 
body with the hands. The case of vVinkler proves, however, 
that the descent of the liver may also give rise to still other phe-
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nomena; the patient alluded to, upon raising a heavy weight, 
experienced not only cutting pains in the right hypochondrium, 
most violent when reclining upon the left side, but also fre. 

1
quent eructations, nausea, cold sweats, and an anxious expres
sion-a combination of symptoms that continued during three 
days; one year and a half later, after an unusually severe fatigue 
from washing, she was again attacked by these pains, which were 
then supplemented by the development of a moderate icterus 
lasting four weeks. The origin of the icterus, and of the severe 
pain-which at times bore a close resemblance to the colic of gall
stones-was referred quite correctly by Winkler to the forma
tion of a loop or twfat in the ductus cltoledocltus and the other 
cords so abundantly supplied with nerves, which communicate 
with the hilus of the liver. This explanation would seem plausi
ble in the other cases, also, where the pain was located in the 
vicinity of the tumor; whereas, respecting the pain shooting up 
to the shoulder, of which Barbarotta's patient complained, the 
theory of traction exerted upon the duplicature o[ the perito
neum reflected between the diaphragm and the liver, is more 
probable. 

None of the above writers, with the exception o( "Winkler, 
allude to the existence of icterus; nor is any mention made of 
disturbances in the functions of the stomach or intestines. Fur
thermore, notwithstanding the long-continued existence of the 
displaoement, there may be an absence of all morbid symptoms 
except the snbjective troubles above described. Cantani's pa
tient, who had been the subject of a floating liver for eleven 
years, appeared well-nourished, with a well-de,·eloped muscular 
system, an elastic, white skin, and a natural redness of the 
cheeks and external mucous membranes; her hysteria disap
peared as soon as the apprehensions as to the nature of her 
tumor were allayed. The case reported by Piatelli terminated 
indeed fatally, under symptoms of anarsaca, a short time subse
quent to the examination revealing the abnormal position of the 
liver (no necropsy was made, Piatelli not having been informed 
in season of the death); but this case was complicated with 
chronic peritonitis. 

The symptoms upon which the diagnosis of floating liver is 
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based are the following: 1. In tbe middle or inferior abdominal 
region, and for the most part in the right half, is found a tumor 
wbich corresponds in its physical properties with the liver. 2. 
The superior edge of this tumor is separated from the inferior 
border of the right lung by a zone, emitting a clear, tympanitic 
sound, which extends from the anterior surface of the body 
arounc1 to the right side of the chest. 3. The tumor ac1mits of 
complete restoration to the normal position or the liver. 'l'he 
great importance of the third symptom, as regards the difierential 
diagnosis, is illustrated in the case reported by P. l\Iueller.' In 
this woman, a tumor, situated in the vicinity of the umbilicus, 
was mistaken for a iloating liver, from the circumstance that it 
presented all the physical properties of the liver, even the fissure 
in the sharp inferior edge corresponding to the 'incisitra inter
lobularis; while in the region normally occupied by the liver 
there was no dulness whatever. At the autopsy, however, the 
tnmor proved to be the omeutum consic1erably thickened in con
sequence of chronic inflammation; whereas the liver, reduced in 
size by one-half, and firmly adherent to the diaphragm, lay in 
the posterior portion of the right hypochondrium, covered by 
folds of the small intestine and the stomach. If in this case the 
attempt had been made to push the supposed dislocated liver 
into the position naturally occupied by the organ, the failure to 
accomplish this-the hypertrophied omentum was adherent to 
the transverse colon-would have indicated the improbability of 
the diagnosis. l\Ioreover, the fact that, in the case o[ Vogelsang
which, it must be admitted, is on the whole rather sttperJicially 
described-no mention is made of the possibility of replacing the 
tumor, while, in Piatelli's case, this replacement could be but 
imperfectly accomplished, appears, as has been already remarked, 
to have left the diagnosis but insufficiently established. In the 
latter instance, where there existed simultaneously chronic peri
tonitis, it must indeed be admitted that the descendec1 liver may 
have been limited in its mobility in consequence of adhesions 
to other abdominal organs; yet, in the light of l\Itrnller's ex
]Jerience, the existence of peritonitis tends to suggest doubt as to 

1 Dcutscbca Ar:chiv f. klin. Med. Ild. 14 1 S. 140. 
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the diagnosis. In Mueller's case, moreover, the tumor rnsem
bling the liver presented also, in another respect, a condition 
differing from that of floating liver; it extended in a transrerse 
direction from the right to the left linea maniillaris. It is thus 
obvious that the theory of floating liver is fully established only 
when the tumor in question occupies, with the greatest portion 
of its volume, the right half of the abdomen. 

Tlterapeutically, the application of a broad, firm abdominal 
support has proved to a certain extent beneficial, as in fo nr cases 
the subjective pain was the!'eby either allayed 01· considerably 
alleYiated. In the patients of Meissner and 'Vinkler, the liver 
was held back en masse by means of a simila1· binder, so that, 
when standing. the anterior border of the Ol'gan extenc1ed bnt a 
little (at the most two inches, Meissner; barely a few cientimetres, 
" ' inkier) below the lower mal'gin of the ribs. " 'ink!el''s patient, 
who wore the support eleven months, and then discanlec1 it, con
tinued free from pain for a still longer period; only after six 
months did the pain recur, as the result o[ severe labor; she 
then resumed the binder, and consequently continueu in perfect 
health for the two yeal's following. 

Hyperremia of the Lh·er. 

Etiology. 

The division of the various forms of hyperremia of the liver 
into those producec1 by some impediment to the dischal'ge of the 
blood, and those Ol'iginating in an increased afllux, does not 
admit o( being strictly adhered to. 'fhere are, inc1eed, numerous 
cases, in the origin of which; as may be readily observed, the 
latter agency is alone operative; and again others in which the 
nature o( the more remote cause necessitates the adoption of the 
theory of dilatation of the affluent vessels; but there remain, 
still, many others in which it is most probable that both in
creased determination anc1 obstruction simultaneously share in 
the prndnction or the hyperremia. 

Taking, therefore, the condit.ions as presented to the observa
tion of the physician, t.lie following causes may be distinguished: 



58 TIIIERFELDER.-DISEASES 0>' 1'IlE LlVER • 

.Different Forms of Obstruction to the l'irculation.-'Vhit
soever interferes with the outflow from the hepatic veins into the 
inferior vena cava tends to produce obstruction of the blood in 
the liver. In quite exceptional cases this may be induced by 
constriction of the branches themselves of the hepatic veins, in 
consequence of chronic peripltlebitis ltepatica (vide Diseases of 
the Hepatic Veins). Somewhat more frequently the obstruction 
has its origin in a narrowing of the vena cava above the junction 
of the hepatic veins, produced by tumors in this region (aortic 
aneurisms, carcinomatous tumors of the retroperitoneal glands), 
as well as by extensive exudations in the left pleuml cavity. 
As has been demonstrated by Bartels,' the latter may push the 
mediastiuum so forcibly toward the right, that the vena cava at 
the j'oramen quadrilateruni is bent almost to a right angle, 
which, as has been shown by Roser,' serves to account for the 
circumstance that severe forms of hypenemia cif the liver occur 
oftener by far in empyema of the left side than of the right. 

But much the most frequent cause of arrest of the circulation 
in the hepatic veius is the increase of the lateral pressure in the 
inferior vena cava, in consequence of that functional incompe
tence of the right side of the heart which is wont to supervene in 
a variety of serious affections of the respiratory organs and heart. 
These afl'ections are: congenital atelectasis; pneumonia; cliff used 
bronchitis; general pulmonary emphysema; extensive atrophy 
of the lungs; long-continued compression of large portions of 
the lungs by kyphoscoliosis; plenritic exudations; intmthoracic 
tumors (especially aortic aneurisms and large mecliastinal tu
mors); furthermore, the different lesions of the cardiac valves,'
above all, the incompetence of the tricuspid valve, and stenosis 

1 Deutsehee Arch. f. k!in. Med. Bel. 4, S. 265. 
t Arcbiv f. Heilkunde. Bd. 61 S. 40. 
3 According to the observation:1 of A. Steffen (Jahrb. f. Kinderheilk. Bd. 5

1 
S. 55), 

enlargements of the liver consecutive upon hyper:emia. arising from obstruction of the 
circulation of the blood, particularly in incompetence of the mitral valve, are of rare 
~ccurrence in childhood; whereas, according to other autbors-B. Gerltardt {Lehrb. d. 
)~inderkra.nkb. 2. Auft. S. 214)-tbe relation existing between enlargement of the 
liver and valvular affections in the case of children is precisely the 1mme as in adults, in 
whom, moreover, a mitral. insufficiency well compensated for exerts no infiuence upon 
the liver, 
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of the Jett auriculo-ventricular opening,-as well as inflammatory 
and degenerative alterations of the cardiac muscle and moderate 
pel'icarditic exudations. "\Vhen, in the above-named affections, 
no hypertrophy whatever of tbe walls of tbe dilated right ven
tricle is produced, or when this hypertrophy does not attain 
that degree necessary for the disposal of the increased contents, 
or whPn-as is more generally the case-it becomes, at a more 
advancecl stage, insufficient, there is then produced an engorge
ment of the entire venous system or the body, in which, at the 
outset, the venous vessels of the liver forming a pal't of that 
system are implicated. 

'l'o mechanical obstruction is also to be referred that form of 
hyperremia of the liver designated by many writers as atonic, 
which makes its appearance in the later stage of wasting diseases 
and in senile marasmns. Here, in consequence of the poor nu
trition, as perhaps also of the imperfect innervation of the mus
cles of the heart, the action of the latter is enfeebled, so that the 
passage of the bloocl from the veins into the arteries is impeded. 
The immediate cause of the over-distention of the liver with blood, 
under these circumstances, is not the diminution of force with 
which the blood flows into the organ, but the reduction of the 
quantity in which it is taken up by the heart. 

Uufavorable Influences ef a Dietetic Clwracter.-Dnring di
gestion, in consequence of the afliux toward the gastro-intestinal 
mucous membrane and the diffusion of fluids in its capillaries, 
the blood flows through the portal vein to the liver more rapidly 
and in greater quantity than usual. In persons who eat too 
much or too frequently, this periodic hyperremia of the organ 
may assume gradually a permanent character, thongh fluctua
ting perhaps in intensity. If we attempt to ascribe the origin 
of this permanent congestion to the simple fact that the over-dis
tention of the all\uent vessels has continued for too Jong a time, 
and has been too frequently repeated, we must, nevertheless, ad
mit that the immediate cause is a dilatation of these vessels com
bined with hypertrophy of their walls, corresponding in extent to 
their increased contents (active dilatation). But no one has as yet 
demonstrated such a condition at the roots of the portal vein 
referable to the infi uences under consideration, and the question-
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able hypothesis may, for the present, be the more readily dis
missed, since, as a rnle, other better-authenticated datn are 
offered for the explanation of the d!'velopment of chronic 11yper
romia. of tho Ji,·er arising from immoderate eating. In th(:. grl'ater 
number of indiriduals the disproportion between the al.J,;orption 
of nutriti,·e m:tterial and its waste is ascril.Jal.Jle chiefly to their 
sedentary mode of life, and, above all, lo theit· 1·elativc muscular 
jnactivhy. Since, ns is well known, respiration is more super
ficial in the sitting posture than when st:tnding Ol' even lying 
down, and since in health deep inspirations are produced almost 
exclusively by more active mo1•ements of the body, it will be 
understood that, under the conditions above named, we lose an 
important agent in the propubion of the current in the hepatic 
veins; the blood, conducted in larger quantity to the Jive1·, flows 
off more slowly, and the ultimate subdivision of its vascular sys
tem, the capillary network, becomes engorged. In the same man
ner-tliat is to say, by a restriction of the free.action of the respi
ratory movements- still other conditions commonly tend, in these 
cases, to produce hypenemi:t of the Ji\·er: such, for instance, as 
the distention of the stomac:h by a large quantity of ingt-sta; the 
accumulation of f>cces nnd gas in the intestinal canal 1 not u nfre
qnently met with; ancl the corpulence so frequently cle,·elopecl 
i n consequence or over-eating, wltich, through the increase in 
the volume of the abdominal contents, aml especially of the ab
dominal walls, impedes the downwarcl flattening of the dia
phragm. But, on the other l1and, corpulence can, moreover; 
give rise to stagnation of blood in the liver: when, for instance, 
an excessive deposit of fat in the sub-epicardial connective 
tissue results in n reduction in the thickness of the muscnlar 

1 The theory ndopted by Frerichs, that the extensive format.ion of gas and accumu· 
lation of frocal matter within the intestinal canal1 by forcing the blood from the roots of 
the portnl ''ein against its trunk :md the liver, may give rise to temporary hyper:emia 
of this organ, would seem to be improbable. A pressure exerted upon the wall o.f the 
intestine strong enough to cause n contraction of ib veins must inevitably induce, in a 
still higher degree, a diminution in the calibre of its capillaries; the increase of the 
obstruction in the latter thereby produced reduces the quantity of the affiueut blood 
and the rapidity of its current ; consequently less blood finds its way into the veins of 
the intestine, nuJ thnt, too, with diminished force, while the fiow of blood to the por
tal vein must thus be lessened. 
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substance or the heart, and especially of the right Yentricle, there 
then re ults, in proportion as the pro-expulsive power is dimin
ished, in the place o( an increased tlow to the liver, an impedi
ment to its escape. 

lligh lidng tends to produce a morbid hypenl'mia oC lilt' 
liver, and all the more readily if articles of food are used whiel1 
act like acrid matters either upon the gastro-intestinal mucous 
membrane or upon the lh·er itself. Under this class of sub
stances may be enumerated the irritative spices, such as mus
ta1·d, pepper (black, as well as the Spanish pepper used in the 
tropics) ; furthermore, strong coffee (on account of its empyreu
matic oil); and, notably, alcohol. \Vith respect to the latter, 
we know that, even in the reduced form in which it is commonly 
found in the stronger spi;-ituous liq nors employed as a beverage, 
it tends to produce hyperremia of the mucous membrane or the 
stomach, which serves to render highly probable the theory of 
its dil·ect influence upon the liver. This theory has, however, its 
most powerfnl support in the inttammatory alterations which the 
liver undergoes in consequence of the immoderate consumption 
of strong liquors. The fact that, by means or this agent alone, 
an abnormal increase in the quantity of blood in the organ is 
produced, has not as yet been demonstrntecl by autopsies either 
in human beings where c1eath occunec1 while in an intoxicated 
state, nol' in animals into whose stomachs relatively ln.!'ge closes 
of alcohol had been experimentally introduced.' The theory 
derives, howe1,er, a certain support from the fact that, in the case 
o( pl'e-existing hyperremia of the liver, over-indnlgence in alcohol 
tends, as a gPneral rnle, to aggra•ate the symptoms. 

Traumatic Injluences.-After contusion 01· severe concussion 
of the liver (from pressul'e, or from a blow inflicted in the neigh
horhooc1 o( the liver, in consequence of a fall from a considerable 
height), there sometimes appear symptoms pointing to hyper
remia of the gland. Although these symptoms may often be clue 
to sub-serous or deep-seated rnpture of the parenchyma, yet 
theil' rapid disappearance renders it, in other cases, quite prob-

1 Of twenty-one dogs on which P. Huge (Vircbow's Arcbiv. Bd. 40, S. 252) insti· 
tuted experiments in the manner above indicnted1 relating to the effect of alcohol, in 
five alone did the liver appear more or less congested. 
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able that their origin is to be referred to a paralytic dilatation 
of the hepatic vessels, produced possibly by mechanical irrita
tion of the organ, in the same way as the relaxation of the ves
sels or the intestines and mesenterium occurs in the experiments 
of Goltz, made by tapping upon the abdomen or a frog. 

Atmospheric Influences, Infectious Diseases, etc.-It is a 
very prevalent idea that a continuously high atmospheric tem
perature rnay entail congestion of the liver. So far as concerns 
the temperate zone, however, this theory can hardly be accepted; 
evidence is wanting, at least, that hyperrnmia or the liver is of 
more frequent occurrence during the warm season than at other 
times. The gastric and intestinal catarrhs, so prevulent during 
the summer and early autumn, may, indeed, give rise to catarrhal 
icterus, but they do not tend to produce over-distention of the 
gland; and even in the tropical regions it appears doubtful 
whether any direct influence is exerted by the climate upon the 
quantity of blood contained in the organ. The theory that this 
quantity is augmented in Europeans who have emigrated to the 
tropics has appeared tenable, partly in Yiew of the results of 
autopsies, and partly from the circumstance that, according to 
the repol'ts o( Annesley, Twining/ and others, an increase of the 
biliary secretion appears as an almost constant effect or a change 
of climate, and this increased secretion would favor the assump
tion of a more abundant flow of bloocl to the gland. But the 
fact or this superabundance or bile is itself very questionable, 
for its existence has been by no means contirmecl by the 
presence or symptoms regarded as characteristic or this condi
tion, such as yellow tinge of the skin, bilious vomiting, stools of 
a bilious character, excessive distention or the gall-blaclder.' As 
regards, furthermore, the circumstance that in tropical regions 
an abnormal congestion of the liver forms a post-mortem appear· 

1 ride Jlirscl1 1 Handbuch der histor. -geogro.ph. Pnthol. Bd. 2, S. 307 ff. 
9 Jllordtead (Clinical Researches on Diseases in India.. London, 1850} pronounce9 

the alleged increase in the nctivity of the liver, resulting from a high temperature, a. 
fable. Compare, nlso, &luoall>e, (Klima und Krankheiten der Republik Costnrica.. 
Deutsch. Arch. f. kliu. 1\tcd. Bd. 15), according to whose representation (pp 145 and 
325) the bilinry Recretion is not only not augmented during the. early portion of a. 
sojourn in the tropics, but, upon tke contrary1 is diminished. 
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ance of remarkable frequency, this is to be referred chiefly to the 
participation of the organ in the miasmatic diseases which pre
vail endemically in most of these regions. In the malarial fever 
of the tropics the liver is not unfrequently engorged with bloocl 
quite as fully as the spleen. In tropical dysentery the orga n 
appears frequently, in recent cases, hypenemic; and the acute 
form of tropical hepatitis begins, as a rule, with a general hyper
remia of this gland. That there is here presenteil a complication 
produced by a warm climate is not probable. Hyperromic swell
ing of the liver occurs as a symptom of intermittent fever in the 
temperate zones al so ; and in two other diseases, us we shall see 
later (vide Suppurative IIepatitis), its presence can scarcely be 
otherwise explained than upon the theory of a special miasmn. 
producing its effect upon the liver, or by an irritation of the 
lh·er from unfavorable dietetic influences. 

Among the remaining infectious diseases in which anatomical 
investigation reveals more or less constantly an augmentation of 
the supply of blood contained in the liver, although during life 
symptoms pointing to such a congestion are much less frequently 
observed, rnay be enumerated bilious typhoid, spottecl typhus, 
scarlet fever, cholera, epidemic cerebro-spinul meningitis, and 
charbon [anthrax; splenic fever]. 

In scurvy, al so, the liver displays, for the most part, consicl er
able plethora, although, according to the experience or Frerichs, 
the opposite condition is at times met with. In diabetes mellitus, 
al so, the liver is in many cases pngorged with blood. 

It is only in the di sease last mentioned that paralysis of the 
vaso-motor nerves can be said to constitn te probably the imme
diate cause of the hypenemia; for, as is well known, hepatic 
congestion is also developed by puncture, as in the experiments 
of Bernard. But, on the other hand, in all the other diseases 
herein referred to, it is thus far quite nndecic1ec1 whether the 
dilatation of the hepatic vessels arises in consequence of a dis
turbance of the innetTation or of the nutrition of their walls. 

SuppressionQf I1abit11al Hemorrliages.-'l'here are often mani
fested at the menstrnal epoch symptoms of hepa tic congestion, 
occurring either in place of the uterine flow or immediately pre
ceding it, or after it has ceased sooner or more abruptly than 



64 THCEHFELDEH..-DISEASES OF 1.'HE LIV.EH.. 

usual. Herc there occurs, manifestly, a determination of bloocl 
to the lh·er, which, it is extremely probable, is connected with 
the excitation o( the ovarian nerves referable to the maturing 
ovum, inducPd by a reflex mechani sm like that invoh-ed in the 
alllux to the genita l organs. \Ye cannot always in such cases 
demonstrate the presence of influences which, as is shown by ex
perience, mar tencl to produce disturbance in the latter organs, 
such as sudden chills, violent mental emotions, elc. ; and even 
when such influences are present, it remains almost always inex
plicable why the refl ex process, which in the genital organs is 
either not at all or only to a slight extent operath-e, is transferred 
directly to lhe lirnr. Equally obscure is the mode o( origin of 
those forms of hepatic congestion which occasionally make their 
appearance during the climacteric years, and afford evidence of 
theii· etiologica l relation to the menopause, not only by their 
simultaneous occurrence, but also by the circumstance that they 
temporarily disappear, or at least become modified, as often as 
menstruation again recurs. 

The cessat ion of hemorrhoidal discharges of blood that have 
become habitual is also thonght to be followed, under certain 
conditions, by congestion of the li1·er. As a rul e, however, this 
variety of hyperm111ia arises from other pre-exist ing causes (ob
structions in the lesser circulation, di etetic clisturbances), and 
only becomes more prominent from the circumsta nce that it is 
aggravatetl by the in terrup tion o( the discharge from the rectum , 
which serves to regulate the degree of pressure in the portal 
system. 

Ollter 1'arieties of Diseases of the Li1>er.-The theory that a 
large majol'i ty of all structural changes anc.l new-gro\\:ths are 
})receded hy a congesth·e condition of the organ, or certain por
tions o( it, is by no means in accord with the results of either 
cl inical 01· palhologico-anatomical experience. E1·en the inflam
rn ato1·y processes do not inrnriably begin with an hypermmic 
stage, while with respect to the pseudo-plasmata, those only, as 
a rnl e, that are cl1aracterized by a very rapid g rowth induce a 
collateral or-hut far less frequently, no doubt-irritative hyper
mmia o( the surrounding parenchyma. Induration o( one of the 
lobes of the liver, or obliteration of those branches of the portal 
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vein with which the Jobe is supplied, occasionally girns rise 
through collateral tlt1xion of blood to apoplexy of the other 
Jobe (Frerichs). 

Hyperremia or the liver, so far as it mak<'s its appearance as 
the symptom or sequel of other affections, is etiologically related 
to these diseas<·s: thus in individuals of all ages there may occur 
hypenemia due to mechanical obstruction of the blood and also 
to infectious diseases. As regards the idiopathic rnrh'ty peculiar 
to hot climates, the reader is referred to the etiology or Suppura
tl\·e Ilepatiti s. The congestion induced by dietetic frreguhnities 
is decidedly peculiar to middle life. But in the proclnction of 
this latter form of congestion, besides the dietetic influences, 
there is iill'olvecl, at least in many cases, another factor-viz., 
an e pecial predisposition on the part or the patient. Of differ
ent individuals who indulge freely in nutritious diet and i1Tita
tive artieles of food, leading at the same time an inacth·e or 
sedentary life, some become the subject of hep,.cic congestion, 
obstruction, hemorrhoids, etc~, while others remain free from 
these disorders. The cause of this dissimilarity can at present 
he only surmised; possibly it is to be refenecl to the condition 
or the walls or the vessels belonging to the portal system, the 
existence of very consiclernble individual differences in thi; re
spect having bren demonstrated in the arteries.' It is possible, 
also, that the development, nutrition,and innervation of the mus
cular tissue of the intestine may exercise a material intlu~nce. 
According to my own experience at least, the injurions srquelro 
of intemperance seem to occur much oftener in gourmands and 
immoderate drinkers of a constipated habit than in tho e of the 
opposite tendency. The predisposition to habitual hepatic con
gestion, here under consideration, is often inherited, and may 
then appear in the same families for se1·eral generntions. It 
must obviously be admitted that there may exist a simi lar pre
disposition toward a menstrual byperromia o[ the liver. A 
somewhat analogous condition is suggested also in that form of 
hyperromia clue to obstrnction; in certain affections, for instance, 
it is not always the liver, but frequently the kidneys or the 

1 Vircliow, Ueber die Cblorose. Berlin, 1872. S. 2, 81 13 ff. 
VOL. IX.-G 
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mucous membrane of the digesth·e apparatus, that constitute 
the organ in which the results of o,·er-distention of the entire 
venous system first of all and most di stinctly appear ; and with 
referenct:, mor m·Pr, to the degree of th<:' alterations jn the liver, 
the separate cases present yarieties which arn by no means in
variably proportionate to t he extent of tl1e obstructions to the 
ci;·culation; in consequence o[ which. as is stated by Botkin,' the 
susceptibility o[ the liver to the effect of an incrnasecl venou' 
pressure cannot be the same in all individuals. 

Anatomical Cltanges. 

Congestive hyperromias of the liver, which involve equally 
the whole organ, are observed in the cadaver in extremely rare 
cases only, if at all. From the marked apoplexy of certain por
tions of the liver, where their temporary position or the direr· 
tion of the la1·ger vascular branches does not fayor the free out
flow of the blood, we are, howe1·er, often enabled to form an 
opinion during Lhe life of the patient as to the increase in the 
quantity of blood throughout the entire organ-at least in all 
eases where etiolog ical agencies are present suffi cient to account 
for the congestive hyperromia (increased functional activity of 
the organ after the ingestion of certain substances, or specific 
irritative agents; higher temperature in acute febrile affections: 
initiatory stage o( inflammatory processes in the liver itself). 
The livr 1· is in such cases hypertrophiPcl, softened, and generally 
of a clal'i< reel color, ''"bile npon section the surfaces at the affected 
part a re uniformly covered with blood. Smaller portions of the 
organ, for instanre. the parts in the immecliate vicinity of ab
scesses, new-growths, parasite", etc., i)l"esent frequently the 
picture of congestive hyperremia; indeed, in such cases a me
chaniral obstrnction of the blooil may also, no doubt, often be 
present, which tends to favor the production of the over-dis
tention. 

or much deeper significance is the hyper:rmia of the liver cltw 
lo obstruction, whicll also gives ri se, at the ontset, to an increase 

1 Medicin. Klinik. 1. Heft. Berlin, 18117. S. 72 f. 
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in the volnme aml to greater softness or the organ. Inasmuch 
as there are in exceptional cases mechanical cause which tend to 
produce this derangement (compare chapter on Etiology), and 
inasmuch as in the greater number of cases these causes persist 
for a Jong time, or at least frequently recur, it results that this 
form of mechanical hypermmia is generally lasting and leads to 
perrnaneut strnctural changes in this organ . The hepatic vein 
forms the solitary channel for the outflow of hloocl from the liver, 
and in the ramifications of this vein-the central veins-as well as 
in its roots, the capillaries occupying the central portion of the 
ncini, we encounter, therefore, first of all, and in many cases ex
dusively, th<' following condition of obstruction of the blood: 
the central veins and the capillaries opening dit·ectly into them 
are found to be distended, the adjacent glandular cells being 
atrophied often to a considerable extent under the pressure 
of the dilated vessels. Brownish or even black pigment alone is 
left behind, forming usually the final remains of the parenchyma 
cells embecklecl in the connective tissue around the central ,-ein•. 
\Vhether proliferation of the connective tissue actually takPs 
place at that point, or whether, after the wasting of the hepatic 
cells, only a relatively larger f]Uanlity of this tissue is present in 
the central portion, must in individual cases often remain unde
termined, since both conditions seem to occur. Although in 
many instances the atrophy extends far toward the periphet·y of 
the acini, thereby resulting in a considerable diminution in the 
secretory glandular substance, yet it rarely amounts to a com
plete disappearance of entire acini. The livt•r is throughout 
diminished in size, dark brown, and of a firm consisten«e. Upon 
section, it is more resistent than normal; at the divided sur
faces it is dark brownish-red, exhibiting small acini, numerous 
largely dilated central Yeins being visible to the naked eye; 
from the surfaces of sections made in a transverse direction, dark 
drops o[ blood often ooze out; the surrounding tissue is dis
colorecl black. This represents the ordinary picture of the typi
cal so-callrd cvanotic atroph?J ef the lil'fl« A modification of 
these appearances is not unfrequently due to the fart that, 
especially in the earlier stages of the process, where dilatation 
of the hepatic veins and dark red discoloration oI the central 
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portion or the lobules is already present, the portal zone of the 
aci ni exhibits large accumulations of fat in the hepatic cells. 
Thern is thereby produced a peculiar mottled or marbleized 
appearance, which bas been designated by the term nutmeg 
lircr. 

It will be readily understood that under certain cond itions, not to IJe consiclerecl 
at this poi nt~whcre, fo r example, the peripheral portions of the acini nre occasionally 
d eprived of blood , or contain large masses of fat, while the central portions retain 
their normal quant ity of blood-a similar picture may n.lso be produced from the con
trast in color likewise present. It is 110t advisable, however, to term this condition 
also nutmeg liver; the genuine nutmeg liver impli es the ex istence o f an abnormally 
dark di~coloratiou o f the centre of thu lobules produced by stagnation of the 

blood. 

There is frequently added to t he above-described central 
atrophy or the substance of the liver, as has been demonstrated 
by Liebermeister, an increased dm·eJopment or the interstitial 
connective t issue, which at times ap1wai·:; only in streak s, while 
at others it affects more uniformly the ~ntire organ, and is 
attended by a C'Orresponding increase in its consistence- cyanotic 
induration. 'Whil e this process is go ing on at the expense of 
the g landular parenchyma, and produces, owing lo the consecu
tive shrivelling up or the newly-formed Lissne, a cli111inution in 
the volume of the liver, there rnsults an atrophy of the glands 
often quite ex tensive, and a conc1itioil which prnsents very great 
similarity to genuine cirrhosis, aml which was formerly frequently 
conrouncled with that affection. There is by no means, however, 
any lack or di stinguishing signs; the s nr[ace of the cyanotic 
induratecl liver is indeed granulated, but the gra nulated spots 
are in part more superficial , in part smaller and of less regular 
form, than in ci1Thosis. The cut surfaces a re also or a darker 
hue, the stagnation being usually Jong continued. AltogPtlier, 
the alterntions appear to be Jess uniformly developPcl, and the 
aspect of the entire organ presents, therefore, as n. rule, nothing 
so characteristic as in the case of folly -developed cirrhosis. 
E,·en in this stage of the nliection the remains or the hepatic 
parenchy rna not unfrequently contain, independently of the 
dark pigmentation about the central veins above described con
siderable fat and likewise greenish bile-pigment. In thi~ way 
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the liver may present a very peculiar variegated picture, which, 
like the entini proce ·s resembling cirrhosis, has been designated 
by the term atropltiecl nutmeg liver. 

Symptoms. 

The hyperromic swelling of the liver is at times to be recog
nized only by percussion: the extensive area of dulness involves, 
as a mle, both lobes in like degree. The increased ,·olume ma,y , 
however, often be made out also by palptttion. Thttt portion of 
the 01·gan pl'Ojecting beneath the arch of the ribs g ives !'ise either 
to merely an inc1·eased resi; tance of the epigastrium and of the 
right hypochondrium, or it presents, as far as the inferior edge
whieh may be i·eadily felt, and which commonly appears some
what less sharp and tirm than normal-an elastic smooth Slll" 

face. It is only in higher g rades of s tagnation, and in rare trau
matic cases, that the tumefaction becomes so consiuerable that 
the hepatic region is perceptibly distended. In cardiac affections 
the enlarged organ may pl'Oject downward by a hand' s breadth 
and mo1·e, beyond the margin of the ribs. The hy penemic tnmor 
or the liver is characterized by the fact tlmt it can increase, and 
subsequently dimini sh, in size more rapidly than is the case in 
any t•11largenw nt of the gland induced by other causes. Thus, 
in afl'ections of the heart and lungs there may b~ frequently seen, 
cluring an attack of violent dyspnroa, a remal'lrnble increase in 
the volume of lhe liver, a.nd, upon the other hand, after copious 
veneseclion, a perceptible diminu tion. The swelling or the organ 
arising frorn immoderate ea.t ing exhibits not unfreq uentl y, aftel' 
hemorrhoidal di ;charges of blood. a rapi(l decrease. In a patient 
suffering from intermittent fever I obse1Ted, in tl1ree consecutive 
paroxysm,, that upon each occasion the peqwndicular diameter 
of the hepatic dulne;s was gi-eater by one-and-a-half lo t'rn cen
timetres than during the interrnl of the apyrexia.. A gradual , 
but pe1·,islent, climinnlion in tbe size of the liver swollen from 
stagnation of the blood, makes its appearance when the stage of 
atrophy and induration supervenes; whil e the s nperior marg in 
of dul11<•ss re111ai11s unaltered, the lower boundary is moved more 
and more Up\\'anl loward the arch of the ribs, receding at times, 
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accord ing to Liebermeister, from two to three fingers' bread ths 
within a few weeks. Upon that port ion of the a nteri or su!'fare 
of the liver then adjacent to the abdo minal parietes the granula
tions, resembling mi nute uneven poin ts, may occasionally be 
felt. 

The increased volume of the liver generall y makes itself 
known to the patient through a feeling of f ulness or tension in 
the right hypochondl"ium, which is aggravated by strong move· 
rnents or respiration and by ex temal pressure. lt is ouly when 
the hy permrnia which has beeu slowly developed continues 
modPl'a.te, that no abnormal symptom:::; are, as a ru1 t>, expe
rienced; but even then the portion of the gland not covered 
by the ribs is wont to be sensitive to pressure. If. on the other 
hand, the tumefaction is rapidly developed, as in the acute 
cases occuning in warm climates, and frequentl y in trauma.tic 
and in menstrual hy perremia , or if it experiences a rapid aug
mentation, as a fter t he indulgence in rich or ini tating articles o[ 
food , then it may be associated with severe pain in the hepatic 
region embarrassing the breathing and mnking it difficult to lie 
u pon the right side, a nd occasionally with paiu in the right 
shou !L1er. Should a very considerabl e increase in size g radually 
supervene in consequence of long-continued obs trncti o11 of the 
circnla tion, then lying upon the left side may sometimes induce 
an aggravation of the subjec tive disturba nces. 

Ictents frequently supervenes in the higher g rades of nut
meg-liver· in individuals subject to heart-di sease, and prod11ces. 
h1 conjunction wi th cyanosis, that peculiar, a.lm os t g reenish, di s
colorat ion of the face which is a lmost characteri stic of such pa
tients during the last stage. It is observPd comparatively sel· 
dom, however, when the stagna lion of blood in the liver is 
dependent u pon chronic pulmonary di seases. N otwithstanding 
this striki11g and as yet inexplicable diversity exh ibited by the 
Yenous hypenemia of the liver as regards icterns-thi s difference 
being proportionate to the remoteness of the causP-the phenom· 
PllOn is, nevertheless, to he regarded as mos t p rnba bly a symp
tom of thi s hy perro mia, anu to be attribtt ted to the resorption 
of the bil e. This hy pothes is deri ves its principal SL1pport from 
tho accumulation of the biliary pig ment in more or less numer-
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ous hepatic cells observed always at the p ost-mortem exami
nations of such case;. Under these ci rcrun sta nces, then, we may 
at times demonstrate anato mically the ex istence ol an imped i
ment to the outflow of the secretion due to the contraction i11 
tl1e calibre or some intm-hepatic biliary ducts from cata rrhal tu
mefaction, originating in the exten ~ion of the stagnation to the 
,·eins of the mucous membrane of these canals. Finally, it may 
be unhesitatingly assumed that acini, swollen by hypeni:mia, 
and the distended leSSer ramifications or the portal Vein I may 
exert a comprnssion upon the interlobular biliary ducts in which, 
when cyano ti c indura tion is present, even the slnivclled-u p con
nective ti ssue may al so take part. I t may be addecl that thP 
biliary obstrnction dependent upon stasb or blood in the li ver is 
invariably i·estricted to a part or the organ, as is shown by the 
fact that only a portion or"the parenchyrna cells exhibit the 
biliary discoloration; while the corresponding icteric oy mptorn s 
are al ,;o of slight intensity. The y ellow hue is confined p1·i11ci 
pal ly to the conjunctiva ancl the skin or the upper ha tr of the 
body; in the lower l)Urt iL is, as a rule, absent, this being, almost 
without exception, mdematous in the cases under consideration ; 
the fm<·es do not prese nt the peculiar character indicali,·e or the 
absence or bile ; the quantity of biliary pigment to be detected 
in the urine is slight. In the other varieties of hypermmia of 
the liver, apart from bilious typhoid, ictern s is but rarely met 
with, ancl usually in a s till more insignificant. degree. In the 
idiopathic form (the first stage of hepat iti s) of hot climates it is 
fonncl, according to the calculations or Ron is, ' in about four per 
cent. or the cases. The habitual o,·er-distention of the liver with 
blood which occurs in immoderate caters and drinkers, and 
occasionally in women at the climacteric peri od, is frequently 
associated with a yellowish tinge or the conjunctiva; this is, 
however, not always of an icteri c character, but is due frequently 

: Icterus neonatorum must apparcnlly be also referred to a compression of the bil· 
iary ducts from distended blood-vessels in those cases where it makes ib:i appearance n'I 
n concomit'lnt of atelectasis or inflammatory affections of the lungs. Compare fa'. 
Weber, Ileitr. z. pathol. Aunt. dcr Neugeborenen, Heft 3 1 S. 55 ; and /!}. Neumann, 

Arch. d. lleilk. , Bd. 9, S. 45 f. 

~ Rech. sur les suppurations cndCm. du foie. Paris, l 8G01 p. 118. 
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to a slight hyperromia of the loose suhconjunctival connective 
tissue between the corners of the eyes and Lhe margin of the 
cornea, as well as to the presence of numerous fat-cells in this 

tissue. 
According to Senator's theory as to the mode of origin of 

" menstrual jaundice" in the four cases observed by him,1 there 
may be develope<l, in place of the menstrual h emorrhage, or 
when this discharge is abnormally scanty, an h epatic 11yperromia 
characterized by the circumstance that it is followecl constantly 
or to a remarkable extent by icterns. \\Then in these cases an 
hepatic 11yperromia really exi sts,' thi s is, in all probability, at
tributable to the inc1·eased determination of blood from the he
patic arteries; while the s triking frequency of the icterns is to 
be explained by the fact that, primal'ily, the mucous membrane 
of the biliary dncts and the interstitial counecti,·e tissue, and, 
secondarily, the secreting tissue, hare been affected by the blood
engorgement, whereby a narrowing or the excretory canals, con
secutive upon the catarrh and compression, might readily be in· 
duced. 

A higher degree of ictern s in h epatic hypen cmia is referable 
either to the catanhal obliteration of the intestinal portion of 
the ductns clwledoclms, or to the obstnwtion of the latter or of 
the ducfos cysticus by concrements. 

Gastric symptoms may be observed in very many cases. The 
affection of the s tomach and intestine to which these are due is 
not, howeYer, a result of hepatic hypen c111ia, bu t is induced by 
the same cause as the latter disorder. In this wuy, in the above
rnenti on<>d diseases of the respiratory aud circulato1·y organs, the 
extension or the mechanical obstruction from the hepatic veins 
to the porlal ,·ein and its roots g ives rise to venous hyperromia 
of the walls of the digestive trac t, indicated by symptoms of dis
turbPd digestion a nd retarded p eri sta I tic action, and occasionally 
al so by tumefaction of the hemorrhoidal rnins. These symp
toms are frequently associated with those of hepatic hyperromia 

1 Uerl. klin . Wochenscbr. 1872. Nr.51 
2 In the third cnse reported by Scnalo1', in which gastric disorders were present, the 

dejccta colored a clayish gray hue, and the presence of bilitiry ncids1 plninly demonstra
ble in the urine, point rather to an icterus occasioned by duodenal catarrh. 
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in gourmands ancl tapers, derangements in the nutrifo·e function 
being induced, sooner or later, by the daily repeated irritation of 
the mucous membrane (and possibly the muscular tissue) of the 
pri11ue vice. Moreover, in the various infectious diseases enu
merat~d in the etiology there appears usually, in addition to the 
hepatic hypennmia, an afl'ection of the digestive organs, which, 
however, is related to the former only in so far as both cons ti tttte 
the concomitant effects of the action of the infecting material. 

lJisorders ql tile intellect, characterized by depression 01· 

hypochondriasis, not unfrequently appear in patients sufferi ng 
from chronic hepatic hypen:emia; yet, in accordance with our 
psychiatl'ical experience, it is much more probable that this de
rangement is caused by the co.existing gastro-intestinal catanh 
than by the affection of the liver. 

Ascites accompanies, indeed, very frequently the severe varie
ties of hyperromia resulting from obstrnction of the circulation; 
it is, however, for the most part, an accompaniment of general 
dropsy, which is wont regularly to supervene in the later stages 
of th~ cardiac and pulmonary affections that give rise to the 
stagnation. It is only where the obstrnction has given 1·ise to 
atrophy and induration of the liver that it takes an acti,·e part 
in the produC'tion of ascites. The contracted connective tissue 
exerts a pressure upon the various ramifications or the portal 
vein, by means or which the impedi ment to the flow or blood in 
the roots of this vessel dependent upon the general disturbance 
in the circu lation is further aggmvated. In addition, also, to 
those causes of Lhe serons transndation in the abdominal cavity 
referable to the heart or lung, there exists still another intiuence 
locatecl in the liver itself. Iuasmuch as the development of con· 
nective tissue in the liver always precedes any clecidPd obstruc· 
tion in the general venous system of the body, the ascites always 
makes its appearance in such cases after that of the CEdema 
of the lower extremities, and is often associated with general 
chopsy; it is developed sooner, however, than would be the case 
if it were due simply to the general obstrnction, and attains a 
considerable degree when it corresponds to the stage of dropsical 
effusion in other organs. Agencies by means of which the latter 
variety of ascites is materially diminished or tempomrily allevi-
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ated (such as the action of digitalis, the diminution of a bron
chitis, etc.), exert upon the former no inflttence, or at least a 
much Jess decided e!Tect. Bamberger Jong ago main tai ned that 
this prominence of ascites, as compareil with tho ot her ilropsi
cal symptoms, is characteristic of 11u tmeg-liver in general, while 
Ly Liebcrmeister it was more definitely pronounced indicative of 
cyanotic indnrution of the liver-theories since confirmed by 
Niemeyer, Koehler, Cantani, and others. It is, indeed, tru e that 
this phenomenou is not in erery instance sufficiently well marked. 
Where a very considerable geueral drop".)' already exists, it may 
occasionally be no longer possible to d<·tern1ino wlwther or not 
the ascites present has a special source of Ot"igin within tho po1·
tal Ye11ous sys tem, apart from its dependence upon the genera l 
s tagnation of the blood. Although the cyanotio stagnation of 
the liver llecessarily produces also an inereas" of the over-disten
tion in the spleni c vein, yet no enlargement of the spleen can, as 
a rule, be detected . Liebermeister, who first of all pointed out 
thi s striking fact, endeavors to explain it upoll the theory that, 
under the influence of the extensive hypenemi:i of the spleen, as 
al so of the liver, a development of connective tissue takes place 
tending to the production of atrophy. 

Course, Duration, Mode of' Termination, Prognosis. 

Whetller the hyper::emia exists in acute, 01-, as is more fre
quently the case, in cl1ronic form, depends upon the character 
of the cause; and its duration is likewise determined by the 
persistence of the causal agencies. After contusions of the 
organ, the symp toms usually make their appearance at once, 
and often subside within a very short time, but occasionally only 
after 'ome week s. In affections of the heart and lun"s the 
symptoms are developed, for the most part, gradually, and may 
persist for a long time. 'l'hey then manifest more frequently, 
however, fluctuations in their intensity, according as tho degree 
of incompetence of the right ventricle incrnases or dimin ishes, 
which depends partly upon the amount of imped iment to the 
circulation present in the heart or in the pulmonic circulation, 
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partly upon the condi tions of nutrition or innervation of the 
heart, and partly upon the total quanti ty of blood contained in 
the system. A similar relation is observed in hepatic congestion 
tine to immoderate eating and initati1·e articles or food, the 
oymptoms of which are not unfrequenlly aggravated after each 
meal or after indulgence in alcoholic liquors ; and, upon the 
other hand, diminish when, in consequence of more frequent 
e1•acuations from the bowels, or hemorrhage from the vessels 
of the rectum, the excessive tension in the venous po1·1al system 
is relaxed. \Vhen the trouble is due to a di sturbance in the 
menstrnal function, the .cttacks occasionally recur for severnl 
months in regular rhythm. 

Strictly speaking, the affair can terminate in one of two 
ways: the abnormal engorgement either subsides with the re
moval o[ the cause, or, if this cause is persistent, i t continues 
until death. There is, indeed, a possibility, at least in hyper
~l'mia. resulting in obstrnction to the circulatio11, of a transforma
tion into some other form oI di sease, which may also in turn 
disappear, without leaving behind any appreciable alterations in 
the organ; as i s shown, for example, in the rapitl restoration to 
the normal condition after the evacuation o( pleuritic ex uda
tions. But w lten the cause o( the obstruction is not removed 
until after a large number of hepatic cells have been already 
dt>s troycd by the excessive distention of the roots of the hepatic 
1·eins, then the glantl itself may shrivel np so as to fall below 
the normal volume. If development of the interstitial connec
tirn ti ssue shou lc1 supervene in consequence of long-con tinued 
obstrnC'lion, then the atrophied nutmeg-liver acquires a certain 
independence, in so far as the ascites depending upon i t con
tinues present, whereas the other symp toms of dropsy disappear. 
OI the other varieties o[ hepatic hyperremia, it is not known 
tha t they can induce derangements in the nu triti on o[ the organ. 
\\' hen this appears to be the ca se, these disturbances have their 
oi·igin in the same cause as the hyperromia; and the latter is 
the first effect o[ an influence which, when continning for a long 
lime or recn rring frpquently, manifests its effects upon the inter
s titial tissue or the hepatic cells (ab use o[ alcohol ic liquors, glut
tony ) ; or it forms a link in the chain of those alterations which 
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the li1·er experiences in inflammatory or neoplastic processes 
(hepatitis suppurativa, carcinoma, etc.). 

The prounosis depends entirely upon the conditions consti
tuting the cause; the hepatic hyperromia does not of itself in 
volve danger to life. \Vhen, however, this lesion is long-con
tinued, or frequently recurs, it will Yery properly lead to an 
unfavorable prognostication, inasmuclt as it is then wont to be 
the precursor or concomitant of other incmabl e affections of the 
organ, such as cirrhosis, carcinoma, etc. The atrophy of the 
liver produced by obstrnction may finally induce also, by its 
after-effects, an acceleration of the fatal termination of chronic 
affections of the heart and lungs. 

Diaunosis. 

Inasmucn as the symptoms above considered may be obsen·ed 
in other affections of the liver, and even in diseases in which thi s 
organ takes no part whatever, we are justifi ed, therefore, in as
suming the existence of hepatic hyperremia only when at the sa me 
time the presence of one of the causative agencies above de
scribed can be demonstrated. In the case of hypermmia ari sing 
from mechanical obstrnction of the blood, this is, as a rul e, easy; 
because these affections which give rise to the stoppage of the 
circulation afford almost always direc t physical signs, and in· 
duce, likewise, symptoms of obstruction in the other portions of 
the venous system of the body. The cyanotic induration of the 
liver may be distinguishable by the disproportion between the 
ascites and anasarca, even when the diminution in the volume of 
the organ cannot be k ept under obsel'vation, or, owing to the 
ascites, cannot be established with certainty. l\Ieans of di stin
guishing it from genuine cirrhosis of the liver-which appears, 
moreover, to occur only in extremely rare cases in those affec
tions of the heart and lungs that g ive rise to obstruction 
(Liebermeister) - are afforded by the series of after-effects 
among which the dropsical symptoms make their appearance
in case o[ cirrhosis, first, ascites; in case of atrophied nutmeg· 
liver, first, Cl'dema oJ the lower extremities,-and by the conduct 
of the spleen, this organ exhibiting, as a rule, in nutmeg-liver, 
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a normal volume, but being, ou the other hand, in cirrhosis 
commonly enlarged. In the other forms of hepatic hypermmia 
the di ag nosis is often more difficul t and more u ncertain, not 
only from the circumstance that the symptoms are at times not 
well mai·kecl , but, even where they are d istinctly developed, i t 
not unfreqnently remains doubtful whether they are to be at
tribu tec1 to simple plethora of the organ, or whether they may 
not be clue rather to more radical changes in the gland which 
are referable to the same exciting cause, and which run their 
course accompaniec1 by the same manifes ta ti ons, such as hemor
rhages, deposits of adipose tissue, interstitial and snppurn tive 
intlammation, etc. The course of the affec~ i on will here afford 
the principal g uide to a decision, inasmuch as the symptoms, in 
so far as they are connected with hyperremia, either completely 
subside, or, a t least, manifest those fluctuations already de
scribed, which are to be referred to the variable in tensity of the 
etiological factors and other agencies tending to produce conges
tion of the hepa tic vessels. 

Treatment. 

The trea tment shoulc1, from the outset, be directec1 as far as 
poss ible to ward the causa tive agencies; and this indication be
comes all the more imperative when the hypcnemht of the li ver 
is developed gradually, or when there is u rec nrrence of the 
attacks. In congestion arising from an immoderate indulgence 
in varied food, associated with insufficient muscular activity, the 
mos t importan t requisite consists in a sui table change in the diet 
and ha hi ts of life. In recent cases su~h u change is usually suffi
cient to dispel tlw disease ; and where thi s im provement is not 
brongh t abou t un til after the administration of certain remedies 
(to be presentl y enumerated), directed Pspec ially to the hyper
mrnia, the abandonment of these perni cious dieteti c habits forms 
the sole prophylactic aguinst a recurrence of the disease. The 
d iet should be reduced to the quantity appropriate to the incli
Yidual rnse, taking care to avoid such urti cles of food as are ri ch 
in fat, highly seasoned, difficult oi diges tion, and tending to pro
duce flatulence; ulso alcoholic liquors and strong coffee. 'l'he mos t 
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suitabl e diet will consis t, as a rule, of lean mPa t, eggs, white bread, 
tender vegetables, and acid fruit s ; whereas milk a nd arti cles of 
pastry, such as a re recommended by many , a re not admissible, at 
least neit in a ll of those cases where t li ere exists a g reat tendency 
to the forma ti on of fat. " ' ith the 1·iew of accelerating th1• 
hepatic circula tion a nd stimulating t he metamorphosis of tisSlH' 
wi thin the body, the patient should be direc ted , furthermore, to 
alternately s tand and sit whil e at work; he shonld frequently 
drnw volun tarily a long breath; should indulge in walking, 
riding. and othe1· gymnastic exercise in the open air; and should 
likewise drink freply of water or simple acicl be,.erages. When. 
after the subsidence of the h epatic hypen cmia, the problem 
is how to prevent its recurrence, a very moderate indulgence in 
the ligh ter spirituous drinks may, a t the most, be permitted. 

If the lwpatic hy penemia is depenclPnt upon the suppression 
of the menst rual functions, then the nt tf' mpt may be made to 
establish or res tore the hernonhagic di scharge from the genital 
organs by mea ns of warm foot, or hip baths, or full baths, the 
uterin e douche, or the application of leeches to the rng inal p or
ti on of the u tl'l'us. The baths are especiall y appropria te when 
it is desired to prevent a recunence of the mens trual afflux to 
the li ver, whil e 1·cnesec tion is preferabl e fo r all aying such " 
determinat ion al ready establishecl. 

The form of h epa ti c hy perrcmia ari sing from· mechanical 
obstruction may often be permanently reli eved by nn a ppropri
ate trea tment of the affection consti tuting th<• primary cause of 
the derangement (as in capillary bronchitis and pl curiti c exuda
ti on), bu t is for more frequently onl y temporarily a llayed or 
moclifiPcl (as in cardiac affec ti ons and Prnphysema); in cases of 
the Ja tt1'r class the improvement followo most frequently thP 
timely Pxhi bition of dig ita li s. 

If i t should prove impracticable to fulfil these causal in 
di cat ions, or sh ould these measures prove insufficien t, it will 
nex t bP advi sable to a t tempt to red uce in a more or Jess di 
rect manner the quanti ty of bloocl in the liver, an encl bes t 
attained in numerous cases by the administration o( cathar
tics. ·while the act ion of these drugs tends, by accelerating th P 
peris ta lt ic motion, to restrict the resorption from the intestine into 
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the blood, and, in a measure, even to attract water into the intPs
tine, the over-distention of numerous roo ts of the portal vein is 
1·educec1 , wh ich necesoaril y causes a diminu tion of the lateral 
pres ·ure throug hout the entire portal sy stem. This treatment is, 
of course, especially appropria te when an abnorm ally increased 
determina tion of bloo(l proceeding from the intestine fo rms a n 
essential element in producing the demngement of the li ver. On 
thi s account, in chronic hyperremia of the liver arising from the 
indulgence in rich or initating articles of food, the most impor
tan t renwclial agent, apart from an appropriate and abstemious 
diet, consists in a course of trea tment at such springs as Karl s
bad, l\Iarienhacl, Tarasp, Franze 11 ~ ba<l. Elste1·, Kissi11gen, Hom
burg, and otlwrs. In selec ting a particular mi11eral water, w p 

should be g uidell principally by the constitution of the patient. 
Springs ri ch in Glauber' s sal t a nd carbonate of soda are appro
pl'iate for corpulent, robus t indi viduals, to whom may abo be 
recommendecl a sh ort course of the genuine bitter wat<'rs (Fried
richshall er, Saidschil tzer, Ofcner). The herb- , g mpe-, and whey 
cures are a t t imes qnite as benefi cial as the mi1wral springs, bu t 
are inferi or to the latter not only in the certainty of their effects, 
bu t al so from the fac t that they a re more ap t to in terfe re with the 
digest ive fun ct ions. \Vhen it becomes necessary to suspend the 
aclministra.tion of the remedies above alluded lo, owing to the 
season oC the year or other conditions, or bcc:rn se the result of the 
treatment has proved unsa tisfactory, then the p1·eparations of 
rhubarb, buckthorn bark, aloes, ancl the like may be resorted 
to, with which may be combined the so-ca lled resoh·ent extracts, 
and a t times the sul phates and tartrates of the a lkalies. The 
laxa ti1·e agents ma y also be of benefi t in all o ther va ri eties o( 
hypencmia oC the li ver not dependent upon in r reasecl afllux from 
the portal 1·e in , whene1-er they tencl, in the ll'ay ahove described, 
to lessen tlw blood-pres ure in the ramifi ca tions of thi s vessel, a nd 
thereby in th <' entire hepa tic capillary system. In the acu te con
gestion, the neutral salts in large doses are especially serviceable, 
on account of theii· promp t action. In hypencmia arising from 
obstruction, the milder 1·egetable aperi ents deserve, as a ruh', the 
p1·efercnce, bc,cansc they admit of long-continned use. Under 
proper restrictions, the employment of soda- and saline-waters, 
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containing Glauber's salt, is by no means contraindicated; decided 
relief is indeed not seldom afforded by the use of these agents, 

when, in the course of chronic cardiac affections, and before the 

appearance of the drnpsical stage, the symptoms proceeding 

from the liver constitute the prominent feM ure. The above

named springs prove efficacious, likewise, in tumors remaining 

behind after intermittent fevers. 
·wi th the view of recl ucing the plethora of the organ by 

means of an increased metamorphosis of the ing redients of 

the blood contained in the hepatic cell s, remedies have also been 

admini tered to which have been ascribed the effect of stimulat
ing the tlow of the biliary secretion. Calomel has, un til qu ite 

recently, occupied a prominent position among these rnmedies; 

but since its cholagogue action has been shown to be more than 
improbable, it should now be resorted to in the treatment or 

hypermmia of the livel' only when in any particular case other 

indications render it preferable to other laxatives. Resin of 

podophyllum is believed by American, English, and Belgian 

physicians to have the effec t of expelling the bile, and on that 

account has been regarded by many as a cathartic especially 

suitable in hepatic accumulations; whether it actually possesses 

this property is as yet not fully settled. \Ve do know for a cer

tainty, however, that by the increased absorption of water by the 

blood of the portal vein the biliary secretion is increased; to 

which circumstance may nlso be att ributed, in part, the benefit to 

be derived from drinking "·ater, and from a course at certain min

eral springs. Among the mineral waters to be recommended in 

cases of chronic hepatic hypermmia should be inclndecl the sul

phur springs ; these exert, as a rule, no laxative influence to 

which their beneficial effect can be refen ed; 1 according to the 

hypothesis of Roth,' the sulphmetted hydrogen, when diffused 

in to the blood of the portal vein, favors the restoration of the old 

red blood-corpuscles by combining with the iron contained in 

them, whereby an increased amount of material for the formation 

of the bile is obtained. 'fhe treatment hy means of sulph ur 

1 J. Braun, Lebrb. dcr Balneotherapie. 3. Aull. Berlin, 1873. S. 483. 

~Bad Weilbach und sein kaltes Scbwefelwasser. Wiesbaden, 1855. S. 15. 
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waters is especially indicated in hyprrrcmia o[ the liver ari~ing 
from a n excess of blood in the portal vein. Recoveries attribu
tabl<> to the employment of these waters have also been report
ed in cases where the disease was the result of intermittent fever 
or o[ menstrnal derangements.' I 

Local abstractions of bloocl are indicated in severe acute cases 
and in the exacerbations of chronic hypermmia. As a rule, the 
application of leeches in the immediate vicinity o[ the anus forms 
the most appropriate procedure, since through the anastomosis 
o[ the hrmorrhoidal veins with the cutan0ous veins of the neigh
borhood, on the one hand, and with the hemorrhoidal bran;ih o[ 
the in[erior mesenteric Yein, on the other, the quantity oE blood 
in the portal ,·r in is most readily reduced. Undoubtedly, leeches 
and cupping·glas es applied in the vicinity o[ the li1·er produc<' 
an effect on the quantity of blood in the gland, not on ly hy 
diminishing the total amount of blood contai1wd in the economy, 
but also possibly by a more direct depletion-for the Yeins o( the 
abdomen have direct communication with those of the visceral 
peritoneum, and the latter in turn with those of the serosa of the 
liver, which connect with the veins of the h0patic parenchyma. 
This 1·oute, it must be confessed, is :i very cirrnitous one, and 
this questionable location for the application is to be recom
mended only when bleeding is indicated by the concomitant 
existence of hyper:rnn ia of the peritoneal coat, observable at 
times in traumatic cases. Should an appreciable tumefaction 
o[ the liver be also present in these cases in addition to great 
sensitiveness, then in robust individuals venesection itself may 
be warrantable, as this operation may bring about a rapid sub
sidence in the volume of the Ji,·er. 

Moderately filled ice-bags, or when, on account of their weight, 
these cannot be borne, oft·changed cold compresses applied to 
the region of the liver, are also adl'isable in recent cases of 
traumatic hyper::cmia, since in this affection the main indication 
would appear to be to produce a relaxation of the vessels, and, 
in accordance with the researches oE Schultzr,' there can be no 

1 Lersclt, Einh:itung in die l\Iineralquellen. Bd. 1. Erlangen, 18;j;;, S. 884. 
'Deut.sches Arcbiv f. klin. Med. Bd. 8 1 S. 504 ff. 

VOL. IX.-6 
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doubt that by the aid of the above-mentioned agents, provided 
they are appl ied over a sufficient surface-both in front and 
behind-we may succeed in producing even in the interior of the 
gland a lowering of the temperature sufficient to affect the walls 
of the vessels. 

In other forms of hyperromia of the liver warm cataplasms 
(Priessnitz's compresses or cataplasms) in the vicinity of the liver 
serve to alleviate the subjective suJiering; observations have 
failed to establi sh whether-possibly by means of the revul
sive action induced by the irritation of the skin-they exercise 
any alleviatory influence upon the hyperromia itself. Certain 
writers speak favorably oE the decided results obtained in 
chronic cases by the application of power[nl cntaneous irritants 
in the vicinity of the liver, while in the idiopathic form peculiar 
to hot climates repeated yesication has proved similarly efficacious 
(vicle Treatment of Suppurative Hepatitis), as have abo powerful 
cold douches in chronic hyperromia' arising from dietetic irregu
larities, and in lhe swelling resulting from malarial fevers.' 

The regimen o[ the patient should be determined in each case 
in accordance with known general principles, lmving regard to 
the etiological relations, the general physical conclition, and the 
state or tho digestive organs. A rapid development Ol' augmen
tation of an abnormal quantity o[ blood within the system indi
cates the nect'Ssity o[ rest in the horizontal pos ture, and a 
res tricted, bland, and cltielly vegetable diet ; whereae, should 
the disease persist for a longer period, a strengtltening, tonic 
treatment may often become requisite. 

For the rel ief of the ascites resulting from the ryanotic atro· 
phy and induratiou of the lit•er, which may become so con
siderable as to induce, in conjunction with the respiratory 
disturbances attributable to the primary disease, dangerous 
dyspncea, diuretics-such as digitalis a nd acetate of potash
prove almost invariably insufficient or totally inoperative, whil e 
drastic cathartics are usually renclered inadmissible by the weak 
state of the snfferer. In such cases the indicatio vitalis seems 

1 }l'leur,I/, HydrothCrapie. 3. Cd Paris, 1800, p. 883. 
~ JJortz, Vol IL of this Cyclop::edin. 
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only to be folfillecl by the operation of paracentesis. The pro
longation of life thus obtained is, no doubt, usually but brief; 
yet, in a case reportecl as occurring in Oppolzer's clinique,' a 
patient with incompetence of the mitral and tricuspid valves, 
associated with atrophied nutmeg-liver, was ope1·ated upon for 
ascites seven times, death not supervening until six mouths after 
the date of the first puncture. 

Hemorrhage of the Liver. 

Fauconneau-DuJrcsne, L'Union mCdic. 1847. Nr. 88-90.-F. Weber, Bcitr. z. patho1. 
Auat. dcr Ncugcbor. 3. LiC'f. Kiel, 1854. S. 56.-Ji'rerichs, Klinik dcr Lcbcr
krankh. Bd. 1, S. 395 ff..-Bamherger, Krnnkh. d. chylopoct. Syst. 2. Autt 
Erl., 1864. S. 54!>.-E. llolktt, Wien. med. Wochenschrift. Jahrg. 15. 1865. 
Nr. 14, 15.-A. Sf/,ffen, Jahrb. fiir Kinderheilk. N. F. 4. Jahrg. 1871. S. 333. 
-L. Mayer, Die 'Vuudcn dcr Leber uncl dcr Gallcn!Jlasc. :MU.uchcn, 1872. S. 63. 

Ilemorrhages of the lh-er, notwithstanding the great vascular 
chamcter o( this glan1l, are, upon the whole, of unfrequent oc
ClllTPnce. They may occur in consequence or solutions or con
tinuity produced by wounds, contusion, or concussion of the 
organ. In new-born children they may be the result of acute 
obstrnctive hyperromia developed dnring difficult labor, or in 
conjunction with atelectasis of the lungs. They arc obsen•ed, 
also, at times associated with intense congestions of the liver in 
the malignant forms or intermittent fever peculiar to the tropics, 
ancl likewise in scmvy. It is affinned by many authors (for ex
ample, Fauconneau-Dufresne) that obstructive hype1·remia clue 
to other causes may also give rise to considerable hemorrhages; 
but this theory is not yet fully demonstrated. In exceptional 
cases quite a pmfnse loss of blood may occur from rnscular, 
cancerous nodules situated in the liver (vide Rollett on Cancer 
o( the Liver). Finally, there exist in the liver accumulations 
of blood whose source of origin cannot be explained by the 
isolated observations' thus far collected, though it is not im-

1 Allgem. Wien. med. Zeitung. Jabrg. G. (1861). Nr. 1!) 

'Lmlis, MCmoires on Recherches anntomo·patbolog. Par., 182G, p. 381.-Anrirrtl. 
Clinique mCdic. 4. 1mrtic. Par., 1827, p. 33.-J . .Abercrombio, in nrticle by Copland, 
Lond. Med. Guz. Vol. 34, 1844, p. 507. 
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probable, as is su rmised by Frerichs, that they may be traceable' 
to some loca l affection (fatty degeneration) of the vascular coats. 

The symptoms of lwpatic hemo1Thage cannot usually be di s
tingui shed from those which are due to the hy perremia forming 
the origin of t he disturbance. The lesion can be diagnosticatecl 
with a certain degree of probability only when, under certain 
condi tions that may possibly favor the supervention of hepatic 
hemonl 1a.ge (trauma, malignant intermittent fever, carcinoma of 
the live1'), there results a sudden increase in the volume of the 
organ, attencled with pa.in; or when a fluctuating tumor, emit· 
ting a d ull percussion-note, rapidly arises almost under the eye 
of tho ohservPr, the symptoms of increasing anremia appearing 
in a degree proportionate to the enlargement of this tumor. If 
the extr~ll'asation bursts through the serous coating, and escapes 
into the abdomi nal cavity, then death supervenes under symp
toms of internal hemorrhage or of diffused peritonitis. The treat
ment consists in the local appli cations or cold and the adminis
tration of pain-allaying, restorative medicines. 

Perihepatitis. 

By this term is designat~d the inflammation of the peritoneal 
coating of the liver (hepatoperitonitis, peritonitis ltepatica sive 
velanientosa), as well as that of the connective ti ssue at the hilns 
of the organ. The latter variety possesses clinical interes t prin
cipally from the fact that it occasionally gives rise to important 
alterations of the vena portce or the dnctns clwledoclws; it will , 
therefore, be more properly considered uncler the head of Etiol
ogy of the Diseases of the P ortal Vein and the Gall-ducts. 

Peritonitis of the li'Der is, as a rule, a secondary affection. 
Apart from its occurrence as an accompanying symptom of gen
eral peritonitis, it is most frequently indnc<'d by diseases of the 
substance of the liver. It is associ,ttPd constantly with diffused 
interstitin,l hepatitis, usually extending under these circnmstances 

1 The hemorrhnge from n large bepntic vessel (hepatic artery, twig or branch of the 
portnl vein) that bna been perforated by a corroding ulcer of the duodenum, stomach, 
or colon should not be included under this clMS, eince it talces place in the adjoining 
orgau, and not in the liver. 
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over the outer surface or the organ. It is developed to a limited 
extent at the point where abscesses, circumscribed syphilitie 
inilammations, or gummata come in contact with the serous 
envelope; it is observed Jess constantly O\'er carcinoma and 
echiuococcus seated in the periphery. Slight solutions of con
tinuity of the serons covering from traumatic influences seldom 
tend to induce perihepatitis; after contusions and concussions or 
the liver it makes its appearance, for the most part, indeed, uot 
directly, but only in consequence of the lesions which the paren
chyma undergoes as the result of these processes. Upon the 
otlter hand, there are developed, at points where a daily recur
ring or persistent pressure is exercised upon the liver, regular 
inflammatory alterations of the serous covering, observable also 
upon the anterior surface in tight-lacing, and upon the blunt 
margin or the left lobe where there exists considerable hyper
trnphy or the heart. It not unfrequently happens that the 
inflammation extends from the right pleura and the diaphragm, 
from the pyloric portion of the stomach, or from an adjacent 
portion of the intestine, to the covering of the liver. 

In case the serous coating of the liver participates it1 a gPn
eral peritonitis, it exhibits the same anatomical changes as the 
remainder or the peritoneum. If this inflammation arises from 
local cause , it usually results- either a[ter pre-existing fibd
nous exudation, or, what is more frequently observed, without 
such an exudation-in a new formatio11 of connective tissue. 
which gives rise at times to adhesions between the liver and the 
neigl1boring organs (diaphragm, anterior abdominal wall, colon, 
stomach), ancl, at times, to partial or diffused thickening of the 
serons coating itself. The substance or the liver usually under 
goes no pei·ceptible alteration in conseqtwnce oE the inflamma
tory processes sustained by its covering; at the most, under the 
pressttre or moderate exudations the more superficial layers 
become anremic. The sharp margin may acquire a certain ro
tunclity as a result of the retraction of the new connective tissue 
formed around it, and thus the figure of the entire organ may 
approximate to that of a globe. In rare cases the greatly thick
ened serous coating may form a tough capsule, which, by the 
action of its concentric contraction, seems to play a more impor-
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tant part than the newly-formed interstitial tissue in the com
pression or the blood-\·essels of the pareuchyma.1 

Peri11epatitis makes its appearance suddenly, or comes on 
insidiously, according to the degree of severity of the causative 
agencies. In the former case it is accompanied by pain which
i( the inflammation is sufficiently extensive-frequently involves 
the entire region of the liver, though it is more commonly re
stricted to a portion of this organ. This pain is brought on, or 
aggravated, by pressure applied from the outsicle, by lying upon 
the right side, by motions of the trnnk, and, above all, by the 
respiratory displacement of the organ. It may in this way 
occasion clyspncea, and render the physical examination of the 
Jh·er much more difficult. It is to be distinguished from the 
pain arising from affections of the hepatic parenchyma by the 
fact that it i acute and lancimtting, the latter being of a pressing 
character, and generally more dull. It should be remarked, 
however, that pain and great sensitiveness to pressure, quite as 
intense as that of acute perihepatitis, occur also in many affec
tions of the liver that are accompanied by a very rapid increase 
or diminution in the volume of the gland (acute hyperremia, 
acute atrophy). 

Pain is often the sole symptom by means of which acute 
perihepatitis can be recognized. Auel yet fever may also not 
unfrequently be present, or at times a slight icterus, and in 
exceptional cases a pe1·itonitic friction-sound. The latter phe
nomenon is, on the other hand, more frequently observable in 
chronic perihepatitis, especially when co-existent with some 
affection of the liver, as a result of which the organ has increased 
in volume and conoistence. 

Although there are no other signs of cl1ronic hepatoperitoni
tis, its sequelre may contribute to the production o( very con
siderable disturbances. ' Vhen it has given rise to extensive 
firm adhesions between the liver and the anterior abdominal 
wall, then the clownwaru movement of the inferior margin of the 
gland accompanying deep inspiration ceases. If the paren-

1 Vide IJacld, Disea,es or the Liver. Trauslated into Germ::1.n by Denoch, p. 133.
B.iinber,ql'I', Krnnkheitcn des Cbylopoet. Systems. 2. Aufl., S. 495.-0ppolzer, Allgem. 
Wiener Med. Ztg. 1866, Nr. 19.-Banka, Dublin QuD.It. Jour. August, 1807, p. 231. 
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chyma is subjec ted to great pressure by the contracting capsule, 
then tile same symptoms appear as in the second stage of cir
,rhosis, and the affection can scarcely be di;t ing uished d uring 
li fe from the lat ter lesion. A similar complication of appear
ances is found when-as in a case observed by lherichs (loc. cit. , 
Bd. 2, S. 409)-lhe cllronic inflammation has extended to the 
wall of the hepa tic veins. 

Right pleuri sy may be mistaken for acute peritonitis ltepa
tica when, in case of the former a!Iection, the pain ancl fri cti on
sonnd have their seat in front of and a t the lower encl of the 
pleural sac; s till , the diagnostic aid aliorded by otller circum
stances will usually enable ns to determine whether the affection 
is one or the respiratory organs or of the liver. 

Excep t in those extremely rare cases, where the perihepa titis 
gives rise to those serious after-effects above clescl"ibed, tile dis
ease is not, of itself, a dangerous one. The adhesions p roduced 
by it between the li ver ancl the adjacent organs may even, undet· 
certain circumstances, become req uisite in compensating by 
means of their blood-vessels for derangements of the circulation 
in the gland. 

In acute perihepa titis-the chronic variety will not be con
sidered from a therapeutic point of view-an alleviation of the 
symptoms may be frequently obtained from rest in the horizon
tal posture and the continued application of cataplasms or 
Priessni tz' compresses. In recent cases, of traumatic orig in, 
ice-bags-when these do not prove too heaxy fo r the patient
should be recommended rather than moist warm applications. 
se,·ere pa in indicates-provided the strength be not impaired
the local abstraction of blood ; in enfeebled patients, however, 
it call s fo r the subcutaneous applica tion of morphine. \Vhere 
there ex ists a long-continued tendency to pain, blisters fre
quentl y r<>peated, or painting with tincture of iodine, may occa
sionall y a ffo rd benefi t. Other remedies recommended fo r the 
relief of perihepatiti s, such as calomel and the neutral salts, may 
be indicated by the primary hepa tic di sease. 
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Snp1mrntive Inflammation of the Liver. Hepatic Abscess. 

Hepatitis Vera sive Suppuratoria. 

Bontius, De medicinf'. Indorum. L. B. 1645, p. 3, Chap. 7.-Fr. floffmann, De 
inffammat. hcpatis rarissimu, etc. Hahe, 1721.- lV. Saunders, Observations on 
Ilepatit.is in India. London, 1809.-7'. B. Wilson , On Hcpntitis. London, 
1817.-Campbell, Ohscrvations on the Opinions and Prnctice of Dr. Saunders, 
etc. London, IBOIJ.-GrUfith, An Essay on the Common Causes nnd Pl'cvcution 
of llcpatitis in India, as well as in Europe. London, 1817.-AbcrcromlJic, Patho
logical and Practical Researches on the Diseases of the Stomach and Intestines. 
London, 182:i. Deutsch vuu G. v. d. Busch, 1833.-Gmdrin, llistoirc anatom. 
des inflammations. Paris, 1826. Vol. 2.-Louis, Memoires ou recherches nnat.
patholog. sur di verses maladies. Paris, 1826.-Andral. Cliuiquc mt=dicale. T. 4. 
Paris, 1827.-Geddes, Trans. of the :Med. and Phys. Sue. of Cnlcutta. Vol. 6. 
1833, p. 284 . Schmidt's Jahrb. B(l G, S. 242.-TiDininu. Clinical Illustrations 
of the most Important Diseases of Bengal. Second Edit. Calcutta, 1835.
Stokes, Ucb:!r d. Ileilung d. inneren Krankh. Deutsch von Behrend. Leipzig, 
183.>.-CritDeil!tier, Anat. patholog. du corps humain. Paris, 1830-42. Livre 
11, 1G, 40.-,lfalcolmson, Mcdico-Chirurg. Transactions. Vol. 21. 1838.--"lu1'
ray, Madras Quar. Jour .. July, 183!.l.-Amiesley, Researches into the Causes, 
Nature, and Trratment of the More Prernlcnt Diseases of India, etc. London, 
1841.- 1V. Tltomson, A Pract. Treatise on the Diseases of the J ... iver and Biliary 
Passages. London, 1841.-.Murmy, London Med. Gaz. Vol. 38, p. 5G6.-C. 
Broussai11, Recucil des memoires de l\ICd., Chir. et Phann. militnircs. 1. SCric. 
T. 55. Paris, 1843.-Idem, Jour. de MCd. A.oUt et Sept., 1845.-Catteloup, Rec. 
de mCm. de MM. milit. l. SCric. T. 58. Paris, 1845; ibid. 2. SCrie. T. 7. Paris, 
1851.-G. B•tdd, On Diseases of the Liver. London, 1845. Deutsch von llcnoch. 
Berl., 1846. 2. eel. 18.>1.-Schuh, Zeitschr. der Gesellsch. d. Aerzte zu Wien. 
Fehr., 1S·16.--Gedde1, Clin. Illustrations of the Diseases of lnclin. London, 
1846.-Fauconncau·.Dlffre.me, Revue mCdic. Avril, 1846.-Parkes, Remarks on 
the Dysentery nnd Hepatitis of India. London, 1846.-Cambay, TrnitC de la 
dysenteric des Pays chands. Paris, 1847.-Allon lVcM, Pathologil\ India. 2. 
edit. London, 1848.-0ppolzer, Prager Vierteljahrschrift. Bd. 13, S. 110.
Ilri1pel, .Maladies de l'AlgCrie. T. II. Paris, 1852.-llenoch, Klinik dcr Untcr
lcibskrankh. Berl., 1852. 3. Aufl.. 1SG3.- Virchoui, Arch. f. pnthol. Annt. Bd. 
4.-Mueltliu, Zeitschr. cl. G. d. Aerzte zu Wien. Bel. 8. Nr. 6-8.- Wu11derlirli, 
Jfanrlb. d. Pathol. u. Thcr. 3. Bd. 2. Aull. Stuttg. 1 1856.-S. L. Iftoymann, 
Vcl'iiandl. d. physik.-medic. Ges. zu WUrzburg. Bd. 5, S. 43 ff.-C'h. .A.fore
ltdad, Clin. Researches on Diseases of India. London, 1856.-Dufroulau, l\tCm. 
de l'Acnd. imp. de Med. T. 20.-Ri[Jler, Wien. med. Wochcnschr. 1856. Nr. 
46 u. 47.-Faucmmcau-.D11Jre11ne, Precis des ma!. du foic ct du pancrCas. Paris, 
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185G.-Goyuel, Des nbctls du foie. Th~se. Strasbourg, 1856.-J. Pb-ier, Rec. 
des mCm. de Ml'!d. milit. 2. SCrie. T.19. Pa1·is, 1857.-Ti·aube, Deutsche Klinik. 
11. Dec., 1859. Gcs. Abhaudl. Bd. 2, S. 940.-Rouia, Recherches sur lcs sup
purations endCmiqucs du foie. Paris, 1860.-.Lebut, Traite d'anat. pathol. 
Paris, 1855-1861. T. 2, p. 253.-Jrlrericha, Klinik der Lcberkrankh. Bel. 21 S. 
96 ff..-Brislowe, Trans. of the Patholog. Soc. of London. Vol. 9.-1'uengel, 
Kl in. Mitthcil. v. d. med. Abtb. d es allgem. Krankenhauscs in Uamburg aus d. 
J. 1862-63. Hamburg, 1804. S. 155.-ll. Cooper, Brit. Med. J uur. May 23, 
1863. Schmidt's Jahrbb. l3d. 120, S. 51.-Bamberycr, Knmkh. des chylopoe
tischcn Systems (irn Jlandb. d er spec. P uth. u. Ther., re<lig. v. Virehow). 2. 
Aull. Ed., 1864. 8. 495.-J. R. j}Jrirtin, The Lancet , 1864. Vol. II. , 8, 9.-
0. Morehead, The Lancet, 1804. T. , 20.-La11i9erie, De l'hCpatitC'. These. Paris, 
18GG.-Jl. Wf'StPrmann, De hcpatiti<lesuppurat. Disii. Bcrol., 1807.-LinoRami
rez, Du tmitement des abcC:1 du foic. Paris, 1807.-.A. Ji'. Dutroulau, Trait(: 
d es maladies des EuropGens d~ns lcs pays clmuds. 2. Cd. J>aris, 18GS.-ll. 
RebPntisch, Bcitr. z. Kenntnis8 dcr Lcbcrkrnnkh. in den Tropcn. Inaug.-Diss. 
J eon, 1868.-K1t,mnaul, B~rl . klin. Wochcnschr. 1808. Nr. 12.-St. ll Wm·{l, 

The L'lncct, ! SGS. IL 1 pp. 141, 30.J, 474.-G. B•ucklinu, 36 Fi1lle von Leber· 
abscess. Diss. B<!rlin, 1868 .-l.{lebs, lfandbuch dcr pathol. Aunt. S. 42G ff.-
7'raube, Berl. klin. Wochcuschr. 1869. Nr. 1. Gcs. Abhandl. Bd. 21 S. 867.-
7'1! . .Ackermann, Virch. Arch. Btl . 45, S. 39.-S. V. de Cast1·0, Des abcCs du 
foic des pays chauds ct de lcur traitcmcnt chiru rg. Paris, 18i0.-flcinemann, 
Virch. Arch. BJ. 58, S. 180.-Gallard, L'Union mCd ic. 1871. Nr. !)4 sqq.
Gysb. Luclttmans, Mcdt.!d~c lin_J"c n over h~t samcntreffcn , ·an le,·crcttcring <'n 
dyscnter ic. Akad. proofschri(t. Utrech t, 1872.-van Rinn11dyk, Lc,·crcttcring 
in de tropischc gewcstC'n. Akad . proofschr ift. Utrecht, 1873.-11f. Jleitla, 
Wien. medic. Prcssc, 1873. Nr. 24-20.-McCoimrll, The Indian Annals of :Med. 
Sc. July, 1873. J ;llu·csl>cr. von Virchow und Hirsrh f. 1873. IL R. lG7.-A . 
TMci:feldcr, Atlas d cr pntholog. Jlistolog ie. 3. LiC'f. 1'af. XV. Fig. 1-3.
Cursclnnrmn, Deutsche Klinik, 1874. Nr. 48, 50, 51.-Bere11(Jer-Feraud, Giorn. 
Vcncto di Sc. med. 18i5. Nr. 1. Allgem. medic. Ccntrnlzcit. 1875. St. 21. 

Historical Account. 

The ancient pathologists assigned a \'ery comprehensive defi
nition to hepatitis, including under that head almost all affec
tions of the liver, especially such as are attended by pain, At 
the sick-bed, therefore, the diagnosis of hepatic inflammation 
was much too frequently made, affections of the adjacent organs 
-those of the right pleura, the right kidney, the stomach, etc.
being often confounded with it. 

In even the works of the old Greek physicians cases of genu-
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ine hepatitis are described, being treated especially from a semei
ological point of view. Hippocrates (Aphor. VIL, 44) gives an 
account of the opening of an hepatic abscess by means of the 
actual cautery, while in Celsus may be found the statement that 
many were in the habit of laying them open by means of the 
knife. The way was first paved for a more accumte knowledge 
of the disease by the pathologico-anatomical researches made in 
lhe sixteenth and seventeenth centuries. In the list of cases 
given by Bonet (Sepulchretum, Lib. Ill., Sect. 17), and Morgagni 
(EpisL. 36), under the title De Hypoclwndriorwn Tumore et 
.Dolore, are represented-almost exclusively by examples-the 
different directions by which an hepatic abscess may make its 
way to the surface. For the most numerous observations · on 
suppmative hepatitis we are indebted to those physicians wlto 
have had an opportunity of practising in warm regions, where 
these affections are of much more frequent occurrence than in 
the temperate zone. 

Etiology. 

The consideration of suppuratirn hepatitis of warm climates 
will be ornitted at this point, in order that the question of the 
origin of lhe affection may be hereafter made the snbject of 
special discussion. 

In the temperate zone the disease forms one of the rare affec
tions. According to Bueckling, dming a period o[ Jive years, 
hepatic abscesses were met with in the Berlin Pathological Inst i· 
tute in 36 ont of 2,463 autopsies-that is, in 1.5 per cent. As 
canses of the disorder, the following influences are recogn ized: 

1. l'.Iechanical IJU'uries.-Traumatic hepatitis is dereloped 
either from penetrating wounds of the liver, complicated nsuallr 
by the presence of a foreign body; or from ruptures, such as 
result from a contusion of the organ induced by a blow, kick, 
or fall upon the region of the liver ; and by a severe concussion 
causPd by a fall from a great height, where, however, the indi· 
vidual falling does not strike the vicinity of the liver. The 
strong pressme, moreover, to which the liver is subjected in cer
tai11 attitudes of the body, if long maintained, may apparently 
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induce thi s disease. Borius 1 observed an acu te hepati tis (ter
minat i11g in abscess) occurring in a woman, thiTty-eight yea rs 
of ag<', previously qui te healthy, that was developed immedi
a te ly a fter she had walked a German mile in cold, rainy weather, 
carry ing a child of three years upon her left hip, and an open 
umbrella in her right hand. 

It is, however, upon the whole, comparatively seldom that 
mechanical injuries g ive rise to thi s disease ; out of seventeen 
cases obsPrved by Louis and Andra! (11 . cc.), in one instance only 
could thi s cause be demonstra ted. In the literature of the las t 
thirty years to which I have been able to obtain access, I ham 
found, in addition to the case of Bol'ius just q uoted, eleven others 
of trauma ti c origin.' E ven serious lesions of tho liver may fre
quently be unattended by any inflammation. F rerichs treated a 
rn ilway laborer, whose right hypochondrium had been crushed 
between the buffers of two rail way-wagons, and who in conse
quence of thi s became jaundiced, wi thout obserdng the de,·elop
ment of any hepatitis . In the Reservelazareth of R ostocl< (1870), 
in the case of a soldier with a bullet-wound pe1wtmting trans
,·ersely both l1ypochondria, bile was d ischarged J'or a long while 
from the opening upon the right side ; complete recovery ensued 
without the supervention of any infiammatory symp to ms iu the 
liver. 

2. E xtens ion qf Injlammatory and Ulcerative P rocesses f rom 
Contiguous Structures.- 'l'h e view put forth by Broussais,3 wh ich 
Andml al so shared (Joe. cit. , p. 263), that a gas tro-enteri tis, which 
had ex tendecl from the duodenum in to the biliary ducts, could 
spread s till fur ther into the substance of the li ver, thus sett ing 

1 Gnz. des IIUp. 1866. Nr. 49 
~ WeitetuceOer, Oesterreich. Wochenschrift, 1844. Nr. 14 .-Renttud, L'Union mCd. 

18JO. Nr. a7 (bei &1~/wt, Kinderkrankh., i.ibers. v. B iachoff. Wi.irzb., 1854. S. 647). 
,,lf. Simon, Bull. de Tb6rnp. LVIL 2!18, 345. Oct., 1859.-Traube, Deutsche Klinik, 
1870. 7. Apr. Gesammellie Abhandl. II. S. 9G3.-1Voifes, Deutsche Klin ik, 18G4. 1. 
Grc611lw1c. Brit. Mecl. Jour. Sept., 18G4.-Lo61oer (nus 1'raube's Klinik), Berl. klin, 
Wochenscbr. 18G4. N r. 48.- flurt, Nederl. 'fydschr. voor Geneesk. 1867. l .1 p. 648.
Fiiiclter, Zeitschr. f. Wundii.rzte u. Geburt.sh. 18(18. Heft 2.- Volz, Wii rtemb. medic. 
Correepoudenzbl. 1$70. Nr. 4.- Cun clwumn, loc. cit. 

' llis propof>itiou (1 40) declares that hepatitis follows gastro·enteri tis wh en the !.'.l.t· 
ter is not caused by ex ternal violence. 
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up a hrpatitis, and, in fact, be its most frequent cause, is now 
generally abandoned. On the other hand, them have been ob
served cases or typhoid fever follo\\'ed by hepatic absces0<·s pro
ceeding from ulcerations in the walls of t!JP twigs of the ductus 
ltepoticus (Klebs, Joe. cit., S. 480). Cases are rather more fre
quent i11 which ulceration of the intra-hepatic bile-ducts, caused 
by calculi or wandering rouncl worms, extend::; i11to t}1e con
tiguous parenchyma or the gla11d. 

Cases of this sort, caused by gall-stones, nrc described by Gogucl (loc. cit., p. 7), 
Lebert (Truitt; d1A11alomie pathol., T. 21 p. 320, and Dcutsches Arch. f. klin. Med. 
Bd. 6, S. 518), Frerichs (loc. cit., S. 431. Beob. 67), Colmhcim (Bcl'I. klin. Wochen
schr. 1807, S. r;:rn). Six cases in wl1ich the presence of rouud worms bud led to 
the formation of abscesses are to be found in Davainc, Tru.itC des Entozoaires, 
p. 165- 17L. Among these is the case reported by Kirkland (Case 30), in which :rn 
abscess, pointing nt the ]evcl of the twelfth rib, on the right side1 discharged a 
round worm, together with considerable pus. 

But simple distention of the bile-ducts, iii consequence of 
closure of the ducMts clwledoclms, when long continued, also 
gives l'ise to the formation of hepatic abscesses, induced probably 
by consecuth·e inflammatory processes in the walls or the dis
tende<l finer bile-dllcts, and possibly by their ruptul'e.' Finally, 
arc to be mentioned the \'ery rare cases in which deposits of pus 
form nrouncl dilated gall-ducts, which communicate \\'ith the cav
ity of an echinococcus cyst, and have been filled by its contPnts.' 

By the penetration of a perforating ulcer of the stomach into 
the left lobe of the liver, the loss of substance at this point gives 
rise to the formation of an excavation, which nsually opens 
toward the stomach ; and that this can change, in exceptional 
cases, into an independent, closed, and active abscess, by the cica
trization of the gastric ulcer, seems to be demonstrn ted by an 
obserrntion made at Lebert's cliuique, and 1·pportec1 by 'Vyss.' 

3. Emboli in the Blood-vessels qf tlte Liver. 
a. In the Portal Yein.-After injecting mercury into the 

1 Pent1'Cty, Consid6ro.tions sur certains nbc~s du foie cons6cutifs O. l'angiocholite intra· 
h6patiqnc. ThCsc de Paris; and Magnin, De quelqueH nccidents de la. lithiase biliaire

1 

etc. TbCse de Paris. Vircbow-Rirsch Jahrcsbcr. fi.lr 1869, S. 153. 
2 Blleckling (loo cit. S. 20) describes the result of the autopsy in two such cnsci1. 
3 Wiener medic. Presse. 18G5. Nr. G0-51. 



SUPPU RATIVE llEl'A'fI'fIS. 93 

mesentel'ic vein, Crnveilhier 1 fo und collections of pus in the liver, 
each of which contained a globule or the metal. Cohn ' l'eports 
that he !ms often produced abscesses in the liver by the injection 
or pus into the portal system. H epatic abscesses are likewisp 
fol'm Pd when, from thrombi occurring in any part or the po1'ta l 
system, fra gments, broken olI by puriform or pu trefartirn 
cha nges, are carried into its finer ramifications. Suppnrath·e 
and u lcel'ative conditions in the regions abottt the roots or the 
pol'tal vcil1 furnish the most common starting- poin ts of t hi s 
pl'ocess. In some of the cases included under this cat<>gory 
these vessels are filled, for a greater or lesser di stance, with 
clots and the pl'odncts of their decomposition (the so-called 
suppurntive pyle-phlebitis), so that the mecha nism of the origin 
or the liver disease is easily seen. In other cases, on the con
tra1-y, the process set up by the embolus seems to leave no trace 
behind. There are, a t least, many observations lo be fo nml 
in the litemtnre of the subjec t, in which the development o( 
abscesses in the liver is, from the condi tion of the case, in all 
probability traceable to the formati on of pus in some parts 
or the roots of the portal vein, although a broken-up thrombus 
is nowhere to be found in the portal system. \Ve mnst hence 
conclude that, at the time of the examination, the n •mains or 
the thrombus in the primary as well as o[ the embolus i11 the 
seconcla1·y pathological deposit were already completely de
stroyed. 

Each or the organs from which blood flows into the portal 
vein may become the starting-point for the production of cm
bolic hepatic abscesses. 

In new-born children it sometimes occurs in consequence of phlebitis umhil" cal is. 

Mildncr 3 relates a. cnse of this sort in which the pus u tcn<led into the portal rami

fic,\ti ons of the liver, and the whole left lobe was converted into an abscess . If . 
Meckel~ speaks of numerous small abscesses in the 1ivcr, caused by inflnmmation of 
the umbilical vein, when the pus makes its way into the afferent ve ins of the rig ht 

1 Aunt. pnthol. Liv . XI. 
' Klinik der embol. Gefrl.sskrankh. S. 506. 
3 Pr:iger Vicrtcljnbrschrift. 1848. Bd. II. S. 88. 
4 Annalen d. Char. IV. S. 244. Compare also Bu!tl in Uecke-r u. Bttlil , Kliuik der 

Geburtsk. Lci1>zig, 1861. S. 274. 
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lobe. Busk (in Budd, loc. cit., p. GT) saw nu:ncrous walnut-si1.cd hepatic nbsccsscs 
along with a large infnrction of the spleen; the temt lic11ali1 contniued in its rools 
and trunk a puriform fluid and !'cattcre<l lymphatic deposits. In a case of en
cysted pyothorax, reported as occurring in the Leipzig Pathological Institute, there 
was found a purulent infiltration of the diaphragm at the base of the left lung, nud 
an abscess in the ndhcrent spleen; pus in the splenic vein, and abscesses in the 
liver, varying in siz.c from that of a pea to a hazel-nut. In one of the cases of 
hepatic abscess, collected by Bucckling (loc. cit., S. 23) from the protocols of the 
Berlin Pathological Institute, the ten.a pancreatica, which could be followed into n 
pus cavity of the 11ancreas the size of a cherry, was colon:d green at the pnrt where 
it emptied into thc portal vein, and filled with partly fresh and partly ohl thrombi 
which extended into the portal nin. In the case of phlegmonous gastritis with 
embolic deposits in the liver (and in the lungs), which Ackermann (loc. cit.) lms 
described, not only were the numerous veins of the walls of the stomach and the 
trunk of the "ena gastro-epiploica datra, but also the two main branches of the 
portal vein and its longer ramifications, fillld with thrombi, which were in great 
part puri(orm. Ulcerations of the mucosa. of tl1e digestive tract lead but very sd
dom, relatively to the great frequency of their occurrence, to the :formation of 
abscesses in the liver. Observations in cases where such ulcerations were coexist
ent with carcinomatous or simple gastric ttlcer, though not directly connected there
with, have been made hy Louis (loc. cit., Obs. 4), Andral (loc. cit., Obs. 27- 30), 
Murchison, 1 and Finlayson;~ the conn~ction of the two diseases by mettns of the 
portal vessels has, however, not been demonstrated in these cnses. Jn one of Bam

berger's 3 cases, besides a fresh gastric ulcer and innumerable aUscesses of t110 liver, 
tho portal vein was found to be fillecl with a broken-down coagulum of mixed 
shades; but there was also in the spleen a large deposit of snnious pus i so that it 
appeared doubtful whether the latter or the gastric ulcer had cnused the thrombo· 
sis o[ the portal vein. Sometimes the ukus 'DCntricttli causes the formation of 
hopatic abscesses in a roundabout way, as when, in consequence or its perforation, 
an encysted purulent deposit takes place in the pcritonrnm. Such cases have been 
reported by Seymour" and Leyden.~ So far as we know, no observations liave ever 
been made tending to show that tubercular ulcerations of tlw intestine& may lead to 
thcdevelopmeut of hepatic nhsccssc>s. Bristowe (loc. cit.) reports thnt, of 167 cnsc>s 
of tubercular ulceration of the intestines, 12 showed small tubercular cavities in 
the liver. The lntcst monographs upon ahdominal typhus' mention hepatic 
abscesses as an infrequent sequel, without, however, giving examples. According 

1 Trnm~actions of the Pathological Society. XVTT. l!i4. 
'Glnsgow l'lfed. Journal. Feb., 1873. Jnhresbcr. v. Virchow u. Ilittch. 1873. 11. Hi7. 
3 Krankheitc11 des chylopoet. Systems. 2. Aufl. S. 258. 
4 1\fcd. Gnz. Nov. 21, 1843. 
5 Berl. klin. Wochell~chr. 1866. Nr. 13. 
6 G1·ie11in9er, Infectiom1krankheiten. 2. Anfl. S. 202. Lilbcrmeister, This C'yclop:n· 

dia. Vol. II. Part 1st, p. lGG. 
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to a note of Lcuclet, 1 such mses have been noticed by Louis, Andral, Barth, Ta.r
dicu, aud others. Bueckling (loc. cit., pp. 21 and 22) refers to two cases in 
which the formation of hepatic abscesses seems to have been caused by typhoid 
intestinal ulcerations. In an observation mentioned by Tucngel (loc. cit., Nr. G), 
a sanious deposit was formed by lhe suppura.tion of a. lymplmtic glanJ near tlic 
crecum, which had perforated a root of the vena 111ese11terica 11upo·iur, while the 
typhoid ulcemt.iun<:1 of the intestines were all healed at the time of death, which 

lt>Ok place two mouths aftc1· the beginning of the sickness. Hepatic abscesses 
may he sometimes caused by the chronic suppuration of the submucusa or mesen
tcry, following dusentery. They occur only exceptionally in coujunction with 
catarrluit and folticular 'Ulcerntion of the lower pot'tions of the intestines.~ They 
arc observed with greater rcla.tive frequency in ulcerations of the ca:cwn nnd appen
clfa: vcrmiformis, especially when perforation of the latter has led to the formation 
of au encysted deposit of sauious pus. In such cases, which have been described 
hy Buhl,' Tucngcl (loc. cit., Nr. 1, 3, 5), Tmube (11. c.c.), Wcstcnnann,4 )[almsten 
and Key,• G. H.icdcl,' and others, the thrombus in the mesentcric veins in the 
rrecal region extended along the portal vein into its ramifications in the liver. In 
the casC observed by Payne, 1 where the processus vermiform is was firmly attached 
to the peritoneum of the iliac fossa and the crecum, an<l ulcerated at its blind 
end, the trunk of the 11ena meaent.erica superior formed the scat of thCl only coagu
hun, which was prolonged into the portal vein. Ju another case of the same 
writer, a concretion was found in the processus vcrmifonnis surrounding a pin 
whose head extended into the crecum; the processus vcrmiformis, bent around and 
adherent to the crecum, showed some thickening of the walls, but was otherwise 
free from inflammatory changes; it could not be demonstrated that the blood· 
vessels were at all implicntcd .-Wounds of the 7'ect1on arc somctimrs followed 
very suddenly by a metastatic hepatitis. Dance 8 found hepatic abscesses in two 
cases in which an operation (cauterization of a carcinoma, division of a fistula) bad 
been pcr(orm·~d but a short time before; Pirogoff,' likewise, in two cases after 
operation for prolapsus <tni. Cruvcilbier (loc. cit.) saw a number of fresh hepatic 
ab~ccsses in a man who died five days after the forcible replacement of a neglected 

1 Clinique mCdicale. Par., 1874, p. St 
'Similar C!lSCS reported by A. Faller (Lond. G!lz. Apr, 1847) and E'arett (ibid., 

M!ly, 18-17). 
3 Zeitscbrift li.ir ration. Med. 1854. S. 848. 
• IL Westermann, De Jlepatit. suppur. Diss. Bero!., 1867. Bucckling's sixt.b case 

(loc. cit. S. 21) is probably the same. 
~Nord. med. Arkiv. I. 2

1 
S. 20. Schmidt's Jahrbb. Dd. 140, S. 171. 

'Ei.n Fall v. Pyophlebitis in Folge v. Perfor. d. Proc. vermif. Berlin, 1873. A case 
of pyophlcbitis following perforation of the vermiform appendix Berliu, 1873. 

1 Trans. of the Pathological Soc. Vol. XX.I. p. 2;:H. 
8 Arch. gCn6r. 'l'. XJ X. p. 172. 
•Grund. d. Allgem. Kriegscbirurgie. Leipzig, tSG I. S. 9.i7. 



96 ~'lIJERFELDER.-DISEASES OF '.l'IIE LIVER. 

prolapsed rectum. Localized p1trulent peritonitis induced by causes other than 
those above mentioned sometimes also gives rise to al>!cesscs in the liver, as in 
the two cases reported by Dance 1 of suppuration in a portion of the omen tum 
which could uot be replac:cd in herniotomy. Winckel 9 saw innumerable hepatic 
al1sccsscs, uncl Lhc ramifications of the portal vein filled with clots nnd a puriform 
mass, in a puerperal patient in whom a circumscribed sanious exudation consecu
tive upon a diffused peritonitis had been retained between the uterus and bladder. 
If, ns Bamberger teaches, hepatic abscesses may be caused by suppurativc processes 
in the uterus and ovaries, through eml>olus of the portal vein, then the material 
enn also be furnished by so ftened thrombi of the plexus uterinus, which is in com· 
muniCt\tion with tbe other pelvic plexuses, and through them with the ve11a harm.01·· 

rltoidalissuperior. 

The thrombotic process rarely attacks directly the trunk of 
tile portal vein. 

In the case descril>cd by Busk (iu Budd, loc. cit., p. 161), where both lobes of the 
liver were stud<le<l with numerous abscesses, there was found a considerable deposit 
of pus iu the transverse fissure, while suppurating lymph-glands lay in direct con· 
tact with tho trunk of the portal vein, which was partly ulcerated and filled with 
pus. Jn a case of offensive cancroid of the ccsophagus, which had burrowed behind 
the stomach and perforated the trunk of the portal vein, Tuengcl s observed a dirty 
yellowish gray fil>rinous clot in the latter vessel lying iu contact with the wall, 
while the liver contained purulent deposits. 

Finally, the emboli may originate from thrombi formecl in the 
rarnijications ef tile portal vein by the infiuence of other hepatic 
disorders. 

Louis (loc. cit., Obs. 5), Bright,4 and Budd (loc. cit., p. 65) long since observed 
in ulcerations o[ the ga\l.!Jladdcr or ductus cholcdoclws, the existence of hepatic ab· 
scesses which did not communicate with the biliary pa!!sages. Leudct (Joe. cit., p. 7) 
cites a case from f.1ebert in which the liver was riddled with abscesses, the gall· 
duct distended with concretions, and the twigs of the portal vein filled with 
thrombi for the most part in a pnriform state. Ju a case observed by Leuclet 
himself (ibid.), nt a point in the left branch of the portal vein, where it was 

compressed by the left gall·dnct which was clistendccl by a calculus, there lay a 
plug softened in the centre; the finest twigs of the porbl vein contaiued purulent 
flnid, ancl the adjacent parencllyma. of the liver showed, in placc11 varying in 

1 LocR11pmcitnt. 

'Die Po.tho!. u. Tber. des Wochenbettes. 2. Aufl. Berlin, 18G9. S. 252. 
1 Virchow's Archiv. Bd. 16, s. ;mo. 
'Guy's Hospital Reports. Vol. I. , p. G30. 
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siz:c from a pea to a hazel-nut, the beginning of the suppurative process. In another 
of Lcudct's cases (ibid ., p. 15), where an echinococcus cyst communiratcd wilh a 
large branch of the portal vein, the latter contained clots, and numerou~ small puru

lent. deposits were found in the liver. 

Notwithstanding the coexistence of suppuration in the domain 
or the portal vein with hepatic abscesses, there may be conditions 
rendering it doubtfnl as to whether the latter proceecl from the 
former by the process of embolism. In a case described by 
Kussmaul (loo. cit.) or a cachectic female, Ji[ty-four years old, 
numerous abscesses, from the size of a pea to tliat of n, nut, were 
found in the right lobe of tho li,·er, which originated in the 
adventitia of the portal twigs; also deposits of pus between the 
folds of the mesentery, and n, very great number or submucous 
abscesses. After careful consideration o[ the possibilities which 
might serve to explain the genetic connection of the suppuration 
in the three different localities, Kussmaul and R. Maier 1 were 
led to consider these collective suppurations as effects of a single 
ca.use, namely, the cachexia; since, accorcli11g to tlle clinical 
observations, the intestinal disease could not be shown to be the 
pri111a1·y affection. 

b. Embolits in tlle Arteria Hepatica.-Cohn' observed numer
ous small abscesses in the periphery of the liver after tile injection 
of unfiltered pus into the thoracic aorta. Doubtless those hepatic 
abscesses, whif'h appear (extremely seldom, it must be admitted) 
in the train of ulcerative endocarditis and or gangrenous pro
cesses in the lungs, originate in this manner. 

Ina case, described by Virchow,~ of gangrenous infarction of the lungs, associnted 
with bremoptysis, putrid clots were formed in the pulmonary YCins, by <lctached 
frngmtnts of which the arteria mt>senterica superior was plugged, ancl metastatic 
gangrenous deposits were produced in the heart, brain, liver, spleen, kidneys, and 
skin. R. :l[eyer~ has reported from Biermer's cliniqlle a case of putrid bronchitis, in 

which he found three abscesses in the left anterior lobe of the cerebrum, and the same 
numb<'r in the right lobe of the liver. In a. case observed by the same author,' at 
Gricsinger's clinique, of endocarditis ulcerosa, the liver, spleen, nncl kidneys, con-

, 1 Arch. cler Ileilkuode. Bd. S, S. 25. 
'Klinik dcr cmbol. Gefiisskrankheiten. S. 489. 
a Virchow's Archiv. BU. 1, S. 302. Gesamm. Abbnndlungen, S. 420. 
~ Berl. klin. Wochenschrift. 18GS. Nr. 42, 43. 
6 R. ;l/eyn·, Ucber Endocarditis ulcerosa. Ziiricb, 1870. S. 30. 

VOL. IX.-7 
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taincd quite a. number of infarctions . Bucek ling (loc. cit. , S. 22) gives tllC result 
of the autopsy of a case of cncl ocarditis in which the liver, besides mnny other 
organs (heart, thyroid gla.nd, the cortex of the brain, and the spleen), displayed 
metastatic deposits. Hoss and Osler 1 saw a very g reat number of hepat ic abscesses 
c1lU scd by cmboli from an ancurism at the bifurcation of the m·leria ltepatica . 

The presence of an embolns in the arteria ltepatica has been 
frequently assnmecl in those cases where, after suppuration, 
hepatic abscesses have superveuecl in some other portion of the 
body, the rnins of which do not com municate with the portal vein. 
But there are very weighty objections to such an assumption. 
In order to pass from the venous system into the hepatic artery, 
the emboli must traverse the pulmonary circulation. \Vhere in 
addition to the metastases in the liver, others are likew ise found 
in the lungs, it is indeed possible that fragments cletached by 
the bloocl-current from the seconda ry thrombi of the pulmonary 
veins, ancl not the primary embolus, are washecl along into the 
hepa ti c artery. It must be admitted, however, that no one has, 
as yet, reportecl any observations from which it may be with 
certain ty conclucled that this process has taken place.' Still, 
the circumstance that no t unfreqnently the cl eposits in the liver 
are, according to their anatomical arrangf'ment, clearly more 
recent than those in the lnngs, points to this theory. But the 
most cliflicult question is, whether in such cases, where the lungs 
remain free from metastases, the emboli originating in the peri
pheral veins are tranHportecl into the liver. If the little fragments 
or thrombi or pus.flocculi traverse the pulmonary circulation, 
their cliameter must, be less t han the calibre of the pulmonary 
capillaries; the attempt has, therefore, been macle to explain 
their retention in the capill aries o[ the liver, by assuming a 
subsequent enlargement from the cleposit npon them while in 
transitit of fibrine from the bloocl.' This hypothesis likewise, 

1 Canada Med. and Surg. Journal. July, 1877. 
' C. IIeine (Langenbeck1s Arcbiv., Bd. 7, S. 421) indeed says that he has generally 

succeeded in obtaining evidence of the origin of the metastatic deposits in thq brain, 
liver, spleen, etc., from the wedge·shaped infarction of the lungs i yet, he fails to cite 
a single case affording proof of his assertion. 

s Stiolt . Annalen d. CbaritC·Krankenhausee. Bd. 3, S. 236.-0. Weber, Deutsche 
Klinik. 1864. S. 4G3. 
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although perhaps in itself admissible, has not as yet been proved. 
The theory of 0. " reber,' supported by experiments, that in the 
direct merg ing of the terminal ramifications of tlie a rteries in the 
rootlets of the veins, such as has been observed in the lungs by 
thi s investigator, a way is furnished by which even quite large 
em boli ca11 pass from the systemic veins into the hepatic artery, 
appears to re t upon better foundation. 

Th ose hepatic abscesses which have usually been thought to 
be produced in the manner above indicated, from suppuration in 
the periphery of the systemic venous system, are decidedly of 
the most common occurrence in the temperate zone. They form 
one of the concomitants of so-called pymmia, and appear in all 
the manifold diseases in which this lesion is consecutively de
veloped. They are, however, far less frequent than the pymmic 
metastases or the lnngs. " ' aldeyer' found hepatic abscesses in 
only six p~r cent. of those who died of surgical diseases, while 
embolic deposits in the lungs were present in more than two
thirds. According to the oberrntions of Klebs,' thirty-two cases 
with metastases in the lungs occurred to eight in the liver.' 

Generally, when hepatic abscesses are found along with sup
puration qf' bone, this is to be explained, as Crnveilhier' and 
Stromeyer' have all'eady shown, by the fact that the veins of the 
bones, on account of their firm attachment to the rigicl tissue, do 
not collapse, and hence are more apt than the veins of the soft 
parts to favor the .formation of thrombi, and through these the 
existence of metastases. This will sprve to explain in part the 
assumecl connection between the heacl a ncl liver insistecl npon by 
the olcler surgeons, such as Desault and Bichat. There exists, 
however, no foundation for this opinion, for it has been shown 

1 Deutsche Klinik. 1864. S. 464 u. 465: Experiment 1 und 7 a.. Pit/ta und Bilb'otl4 
Handb. d. allg. u . spec. Chirurgie . Bd. l. Abtb. 1, S. 87. 

' Vircbow's Arehiv. Bd. 40, S. 380, 408. 
3 Bcitriige zur pathol. Anatomie der Schusswunden. Leipzig. 1872. S. 11 8. 
'T~e observations of Pirogojf (Grnndz. d. n.llgem. Kriegscbirurgie, Bd. 1864, S. 

057), who, in seventy nutopsies of pyromic cases, found hepatic abscesses in more thau 
fifty, differ very widely from the usual experience. 

~ Anat. pntbol. Livr. XI. 
• Ilnndb. d. Chirurgie. S. 7. 
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that hepatic abscesses do not occur any oftener in ioounds qf 
tlte skull than in general osteomyelitis; and the hairy scalp is 
one of the localities in which suppurating wounds most fre
qnently give rise to pyremia. 

Still, hepatic abscesses in cases of pyremia are not always to 
be considered as metastases from the original snppurative de
posit. Virchow 1 has shown by several instructive instances that 
they arc sometimes produced by embolism of the portal vein, the 
origin of which is to be found in thrombi formed independently 
of the disease tending to pyremia in the dilated veins of the pel
vis (plexus vcsicalis) or of the mesentery, but which have first 
undergone a puriforni fusion through the influence of the pym
mic condition of the blood (ichorrhremia). In all probability 
the formation of hepatic abscesses might be very frequently ex
plained in this manner, if the venous plexus of the pelvis were 
carefully examined in every case ol' pymmia with a view to 
determining the presence of marantic or dilating thrombi. 

c. Embolus by TVay of tlte Hepatic Vein.-The fact that 
twigs of the hepatic artery in the immediate vicinity of hepatic 
abscesses very seldom contain thl'Ombi, which, on the other 
hand, are found quite frequently in those of the hepatic vein, 
has raised the question whether or not, undPr certain conditions, 
the infecting masses may make their way from the inferior vena 
cava thl'Ough the hepatic vein, and thus give rise to abscesses 
in the parenchyma of the glancl. II. Meckel' has shown that the 
occurrence of mechanical metastasis through the hepatic vein is 
not very infrequent. According to the experiments of Magendie, 
Gaspard,' Cohn,' and Frerichs (Joe. cit., S. 108), qnicksilver in
jected into the jugular vein ran flow into the hepatic veins, and. 
as Gaspanl ancl Cohn have found, may even procluc" abscesses 
in the liver. Cohn is quite right i11 his objection to the conclu
sil·eforce of this experiment, because the little globules of quick
silver are too heavy ancl too mobile to be compared to the ordi-

1 Gcsammelte Ahhandlungen. S. 570, 5721 G23. A case probably analogous is re· 
ported by Bucckling (Joe. cit .. S. 14. Nr. 19). 

'Annalen des CharitC-Krankcuhau~es. BJ. 4, S. 234. 
3 Journ. d. Pbysiol. experiment. I. pp. 168, 243. 
4 Klinik der embol. Gefiisskrankbeiten. S. 484. 
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nary emboli of c1iseased bodies. Heller' has sought to answer 
this objection by the insertion into the jugularis oC a rabbit, 
without resorting to any greater force than that employed by 
Cohn in his experiment, of fine wheat meal which he had cove1'l·d 
with Canada balsam in order to prevent its swelling, and then 
com1m·s~ing the thorax rhythmically for a few times, succeeded 
in linding a few particles of the meal in the veius of the dia
phragm, as well as in the finer twigs of the hepatic vein. 
According to the view of this author, a reflux takes place in the 
hepatic veins under the same conditions as it docs in the jugular 
vein; that is to say, when the intra-thoracic exceeds the atmo
spl1eric pressure upon the vein, as is the case, for example, in 
coughing, as well as generally in each expiration, which is in
duced mainly by muscular action and not by the elasticity of 
the lungs. Now, the contraction of the abdominal muscles, by 
which the complex process of expiration is mainly effected, 
exerts at least as great a pressure upon the contents of the 
abdominal cavity as upon tl1at of the thoracic. 'l'he compression 
of the thorax employed by Heller in his experiment was, there
fore, very well designed to drive back the venous blood from 
the thorax to the abdominal cavity, there being no contraction 
of the abdominal muscles, but for this Yery reason it could not 
be compared to the action or active expiration. 

A second weighty objection which Cohn brought against the 
theory of refluent embolus, viz., that no one had demonstrated 
for a certainty the presence of floating bodies in the hepatic vein, 
is, 011 the other hand, fully met by an observation adduced by 
Heller. Tliis relates to a case of ulcerative carcinoma of the 
inte tine with secondary carcinoma of the mesentel'ie, retro-peri
toneal and mediastinal lymph-glands, and with diITuse suppura
tirn peritonitis in a case of emphysema; it was here found that, 
while the liver was otherwise free from cancerous metastases, a 
minute hepatic vein contained an unquestionable cancerous 
thrombus loosely attached to the vascular wall; iu its immedi
ate neighborhood the parenchyma was strongly hyperremic, and 
contained hepatic cells presenting within perfectly clear struc-

1 Deut.acbea Arcbiv f. klin. Med. Bd. 71 S. 127. 
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tures mostly circu lar. Jleller considered this thrombus to be 
an embolns, and thought it most probable that it originated in 
the rnediastinal lymph-glands. If this conclusion is accepted, 
his observation possesses an especial interest with reference to 
the abo'"e question, in that it affords us a glimpse of the condi
tions undet· which an embolns can most rNtd ily occur in tlw 
hepatic vein. Jn Heller's casf', in addition to the ca rcinornato us 
affection, we see two other diseases, vii. , emphysema and acute 
peritoniti s, both of which notably impair the freedom of the 
respiratory movements o[ the diaphragm, and weaken to a cor
responding extent an essential factor in the hepatic circulation. 
In the latter lesion especially it is well known that the brea thing 
is extremely sttperficial , and, moreo,·er, the speed of the blood. 
current in the numerous roots of the portal vein is reduced by 
the exudation, the mcteorism, and the inflammatory mdema of 
the serosa; as is that of the general circulation by the impair
ment of the propulsive action of the heart. Under sueh concli· 
tions it is quite possible that the bloorl may fl ow so sluggishly 
through the hepatic vei n that a body of greater spPCifi c gravity 
than the blood-corpuscle, as, for example, a cancerous particle, 
may move in a direction opposed to tbat of the blood-current 
until it is stopped by the narrowness of the vessel i11 which it 
floats. And in the case in question the condition of the paren
chyma of the liver in the immediate vicinity oI the vein con
tailiing the thrombus fully jus tifies the assumption that the 
embolus dicl not reach the place where it is found until the last 
clays of life; that is to say, not until after the appearance of the 
peritonitis. 

'Vhile readily acknowledging, therefore, the service of Heller 
in demonstrating the existence of the refluent em bolus, still wt1 

cannot yPt accept his conclusion, that in hepatic suppuration not 
attributable to primary disease either in the domain of the por
tal vein , or the lungs, or the left cavities of the heart, the cases 
characterized hy numerous extensive deposits are to be attrib
uted to such emboli. 'Vhere the above-mentioned conditions of 
the circulation requisite for the production of refluent emboli
among which the insufficiency of the heart manifestly takes the 
first place-are co-existent with structures in the blood of the 
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venli cava suitable for the productiou of emboli, life would only 
in very exception:il cases be prolonged for a sutlicient length of 
time to permit the forru:itiou of large hepatic :ibscesses. 'l'he fol
lowing case, which occmred in the Leipzig Pathological Insti
tute, supports this view: A person or hemorrhagic tendencies, 
about fifteen years old, upon whom the subclavian vein and 
artery had been tied on account of exlrnusting l1emonhage from 
a wound in the h:ind, experienced during the last clays or his 
life repPated chills; at the post-mortem examination there were 
found, together with putrid tbrombosis of the subclavian vein, 
numerous miliary abscesses in the lh·er, which coul<l be seen 
even macroscopically to be located in the centre of the acini.' 

4. 'Vhether pymmic snppnrative deposits in the liver can often 
occur in consequence of changed condition of tlte bloocl (pymmic 
k1asis, ichorrlucmia), is a question that cannot be answerec.l any 
better now than when first raised by Yirchow.' Answeretl in the 
affirmative more frequently by surgeons than by pathological 
anatomists, it has taken l1 somewh:it different shape in conse
quence of the labors of Klebs :incl his successors. 

Klebs' has arrived at the conclusion, basell upon observations 
in numernus :iutopsies of individuals dying of pymmia and 
septicromia supel'vening upon gunshot wounds, that the origin 
of metastatic hepatic abscesses depends upon the presence ancl 
multiplication of p:irasitic organisms, which he describes under 
the name o[ micrococcus septicus (and which F. Cohn has classed 

1 A Curther argument for the possibility of the refluent em bolus hns been brought 
forward very recently by L. Diemer (Ueber die Pulsation der V. cnva inf. in ihrer Be· 
ziehung zu pathologiscbeu Zusliiiuden der Leber. Inaug. Diss. Bonn, 1876). This 
author has demonstrated by experiments upon living rabbits tbnt in the systole or the 
right auricle a. small portion of its contents is regnlarly poured into the inferior cava 
Hence it follows that whenever the e\'acuation of the auricle into the right ventricle is 
obstructed by cardiac or pulmonary disease), the pulsation of the inferior ca.va must 
be incrf'ased in force, 3.nd propagated as far as the capillary rootlets of those trunkM of 
the hepatic venous system which join the cava at an acute angle. Under such oondi· 
tione. nc..:ording to lJiemn·'s opinion, foreign bodies floating in the blood of the right 
auricle may be turned into the inferior cava by the regurgitating blood-current, and 
make their way into the hepatic vein. 

'Gesammelto Abhandlungen. S. 703, 70.5. 
3 Beitriige zur patholog. Annt. der. Schusswunden. Leipzig, 1872. S. 113 fI. 



104 TJ!I};l<F ELD E R.-DISEASES OE' TH E J,l VE R. 

as microcorrus septicus a mong the glob tll ar bacteri a'). These are 
though t to penetrate the blood-vessels a nd ly mphati cs from the 
surface of t he wo nnd, a nd to be co1H"eyed by t he blood-ell!"rent 
in to the in ternal organs. ~l..ccordi ng to Klebs's theo1-y, rn eta sta tic 
abscesses in the Ji,·er are for med by a g reat de,·elopment of al 
goid spores in the capill a ries at the poin t affected, which fill up 
and d islP ntl the vessels, cause destruction of tho cell s and paren
chy ma of the Jive 1·, and finall y lead to the fo rmation of pus, the 
dovelopmeut of the fung us ceasing when tlte s uppuration com
mences. Bircl1-IIirschielil' has partiall y contirm <' il tlte res ults 
upon wlli ch Klebs's theo1·y is founded, in tha t, according to his 
observations, the bacteria a m already present in the capill a ries of 
the Ji,-er before the Leg inning of t he s up pura tive pl"Ocess; and 
has demonstra t<-tl , mo reover, d ur ing the li fet ime of the d beased 
individ ual , the p resence of t hi s fu ng us in the secret ion of the 
wounds as well as in the blood, partly free and partl y on a nd in 
the whi te corpuscles; a nd fi nall y, by hi s experim ents wi th the 
subcuta neous inject ion of pus npon rabbits, reaches the conclu
sion tha t metasta li c suppu ration only occurs when the pus em
ployed contains g lobular bacteria. 

H, thernfore, i t is conside1·ed probable, alth ough indeed not 
proven, tha t the bacteria sta nil in a ca usal rela tion to pymmic 
hepatitis, there still remains, as it seems to me, a very important 
problem unsolved. The mere demonstration of micrococci in the 
bloo(l is q ui te as inadequa te to explain the orig in of circum
scri bed pns deposits a~ is the theory of a chemical alterati on of 
the blootl . Jiow does i t happen that the 111i c1"0cocci, which go 
wi th the blood to a ll parts of the liver, find only in special pa rts 
of the organ the requi site condi tions fo r their increase to such an 
extent as to cause by their presence the p roduction of p us I This 
result is not to be accoun ted fo r by ass uming the action of a 
special local cause a t these poin ts. N othing indicates tha t any 
chemical action ca n constitu te thi s cause, a nd it is much more 
probable that the fungus is detained by a mecha nical process. 
Possibly an influence may here be exer ted by the white blood-

1 Bacterium punctum of French a.uthors.- TnANSL, 
2 Archiv der Heilkunde. Bd. 14, S . 2141 234. 
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corpuscles loaded with bacteria, which Birch-Hirschfeld 1 found 
so considerably increased in volnme that he thought them des
tined to phty an important part in the origination of embolic 
metastases. Such metastases can occur iu the liver the more 
readily since t!Je cloudy swelling of the liver-cells, which is in
variably present in pymmia, induces narrowing of the capillaries, 
whic!J may here and there very easil y reach such a degree as to 
render the calibre of the vessel insufficient for the passage of 
such enlarged blood-corpuscles. 

According to the ev idence of trnstworthy observers ( Fre
richs, Bamberger, Cloetta,2 Duhamel,' Heaton,' and others), 
there occur iu temperate climates cases of suppurative hepa
titis in which, notwithstanding the most careful investigation 
and rel"iew of the conditions obsen·ed dUl'ing sickness and after 
death, it is impossibl e to determine with certain ty the ex ist
ence of any of the etiol ogical factors above alludecl to. Despite 
all thi s, it is still questionable whether in such cases the disease 
is to be considered as primary: fo r, however carefully we may 
inquire into the pre"ious history, the patient not unfrequently 
fol'gets or conceals some circumstance, in his opinion insignifi
cant, but which, in an etiological respect, is of the greatest im
portance. 'l'he patient of Curschmann, suffering from the over
powering effects of tlte wound on the head received in an affray 
and lhat bled profusely, had lost all recollection of a ki ck in the 
epigastrium simultaneously inflicted. aml yet the affection of the 
liver could be diagnosticated only from tha latter circumstance, 
not from the wound upon the head. Furthermore, we can ltardly 
exclude with complete certainty the possibility that a thrombosis 
of the portal vein may have been the cause. Thus, for example, 
a small patch o( pcritonitic inflammation, together with the phle
bothrombosis to which it has given l'ise, may be healed long beforn 
the di sappearance of the consecuti ve hepatitis, and its cicatrix be 
t•asily overlooked at the post-mortem examination. Finally, 
it may not umeasonably be assumed that an enlarged echino-

1 Archiv der ITeilkunde. Bd. 13, S. 401. 
~ Schweizerische Zeitschrift fiir lleilkuudc. Bd. 2, S. 162. 

3Gaz. des IIOp. 186G. :No. 15. 

'llrit. Med. Jour. July3, 1869. 
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coccus cyst is occasionally mistaken for a spontaneous hepatic 
abscess.' 

If we tum now to the suppurative hepatitis or warm climates 
the followi11g facts relating to the geographical distribution or 
tile affection, have been collected by llirscli' from investigations 

1 In the paper of C. Baerensprung (Hepatic Abscess after Wounds of the Ilead 
Langenbeck's Arch. f. k liu. Cbir. XIII. Hefti 3J, to which my attention was not drawn 
until after the complfltion of this article, and wherein the etiology of hepatic abscesses 
is discussed m a very clear and comprehensive manner, there will be found (p. 58G) 
u review of the occurrence and cause of hepatic abscesses, based upon the abundant 
material contained in the records of the Berlin Pathological Institute for the years 
1859-18i3. This synopsis is here quoted wiLh the view of confirming and rendering 
more complete the statements above made. 

Out of 7 ,:J2G autop:•.ies. in 108 (i. e., in 1.48 per cent.) hepatic abscesses and lesions 
or the liver were respectively found. These may be classified according to their etiology 
asfollowR: 

Dilatation, ulceration of the bile-ducts .................... . . II 
Diu.betesmellitus . . 
Phosphorus poisoning (areas of softening) ... . . , . . . . . .. . , .. 
Unknown causes ..................................... , . . . . . . . . 5 
Ulcerative processes in the tract of the Tena JJOrla . 18 

Affection of the crocum or processus yermiformis . . 
Cancer of the stomach .. 
Cancer of the pancreas .................. . .... . . 
Cancer of the uterus and vagina 
Fracture of the thigh .. 

Gangrene of the lungs and pulmonary abscess ... 
Injuries or inflammations of the external parts .. . . ... .... 05 

Embolic form of pyremia .. 
(Ilead 7, other portions of the body, 22.) 

No appreciable embolic origin . ..............••...•.•..••.. 
Injuries of the lh-er .. 

Healed ruptures .... 
Unhealed ruptures (shnultaueous injuries of the head, 2). 
Direct wounds (head simultaneously injured, 1) ...•.••• 

... 30 

.. 25 
..13 

Totn.l .... . . . . . . . ...... . ......... .. ... . . 108 

AB regards the especial frequency of hepatic abscess after injuries of the bead, 
so often assumed. Brterensprung comes to the conclusion that this docs not exist. 
Out of 33 cases or traumatic diseases resulting from injuries of the head and ter· 
minuting fatally, hepatic abscesses were observed in G, i.e., 18 per cent.; out of 115 
similar cases consecutive upon injuries, operations and pblegmons in other parts of the 
body, in 17, i.e., in lf) }ler cent. 

2 lfaodbuch dcr historisch-geograpbiscben Pathologic. Bd. 2, S. 300. 
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based upon a comprehensive study of the literature of the 
subjec t. 

In those regions of Asia and Africa situated in the tropics, 
Upper Egypt a nd . \lg iers, the affec ti on prevail s as an enc1emic, 
constituting there as much as fiv e 1wr cent o( all illnesses, anc1 
a t times even a la1ger proportion. In the correspond ing zones 
of Ameri ca it is, upon the whole, of rare occunence. In Europe 
it is found , again, to be relatively frequent in Andalusia, l\Ialta, 
Sicily, and in the Ionian Is!anch; lllllch morn rarely in Por-
tugal , Italy , and Tu1·key. . 

But within Lhe tropics there are also certain regions which 
enjoy an entire, or nearly entire, immunity from this affec tion; 
such, for example, as the island of Singapore, al so the south 
coast of China, the Sandwich I sla nds, a nd tile continent of Aus· 
trnlia . So, likewise, in relation to the occurrence or this disease, 
the case is very different with regard to many sub.tropical re
gions, notwithsta nding their apparently similar climatic cond i
tions : as, for i11 s tance, the }Jrovince:S of Oran and Constantine, 
in Algie1·s ; in the fo rmer it is very frequently observed, in the 
latter bnt selclom. The la rgest num ber of cases of endemic hepa
titis occur usually, not in the hot test season of the year, bu t in 
tha t corresponding to our late summer and earl y autumn, which 
is charactel'ized by the abrupt changes between the day-tem
perature. still quite high, and the nig ht-temperatu re, relatively 
low. 'l'here a l'e, howm·er, exceptions to this rule : Houis, in 
Al giers, and Jim enez, 1 in l\Iexico, saw most cases during the 
hottest mon ths ; Morehead, in India, during the coole1· months. 

The affection pre\'ails in hot countries chiefly among Euro
pean a nd other foreigners residing there; whereas the natives, 
with the exception possibly oE the blacks. are a ttacked fa r less 
frequently . To wha t thi s Yery striking predi sposition of Euro
peans is due has not yet been accurately determi1wd. R ace alone 
does not appear to be the essential condi tion, for, as De Castro 
points ot1t, in Egypt the European Israeli tes are qui te as liable 
to the di sease as other Europeans. In individuals who emigrate 

1 S. P1tclteco1 Gaz. mCdic. de l'A.lg6rie 1871. Nr. 7. J nbrcsber. v. Vircbow u. 
Hirsch fiir 1871. Bd. 2, S. 160. 
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from a temperate to a hot climate, the cause has been freq t1ently 
referred to the alterations which the liver is sa icl to undergo in 
consequence of this change of external influences (v ide Hy per
mmia of the Liver) . This view is apparently corroborated by a 
communication of Rouis, according to which, in Alg iers, dming 
the years 1840-1850, the frequency of hepatitis was fo tu· times 
as great among North Europeans as among South Europeans . 
. \dditional proof was thought to be derived from the fact that, 
during residence in the tropics, the tendency to the disease at 
Jirst increases, but subsequently cl imi1ti shes ; yet the statements 
of different authors as to the com mencement of the intluence of 
acclimatization read Yery differently accorcling to the number of 
observations upon which indiviclua l opinions are based. Cat
teloup (20 cases in Algiers), De Castro (:W cases iu Egypt), and 
Gecldings (28 cases in India) set it at from two to four years; 
according to Houis (131 cases in Algiers), the average in the army 
is at six, among the civilians at eight years; and :McPherson's 
summary of 262 cases of hepatiti s term inating in cleath, occurring 
within a periocl of five years among European troops in Bengal, 
no perceptible climinution in frequency can be recognizecl until 
the tenth year. It is, consequently, extremely improbable that 
the preclisposition of Europeans depends upon conditions, the 
detrimental action of whicll is graclually weakened by acclimati
z.a.tion. 

l\Iuch more plausible is the theory which, accorcling to the 
estimate of Hirsch, is maintained by the great majority of medi
cal obserrnrs in the tropics, viz., that the trouble is to be at
tributed chiefly to the improper cliet which Europeans sojourn
ing in those regions are accustomed to indulge in; for, instead 
of aclopti ng a moderate and temperate regimen, and the food , 
chiefly vegetable, of the natives, they aclhcre to the rich animal 
fare to which they are accustomecl at home, and the very fre
quent excessive use of spirituous liquors. The latter custom, 
especia ll y, is almost universally regarded as a particularly active 
preclisposing factor, and many (Crnwell, Ilenderson) di scover, 
in the circumstance that the Asiatic people have remained almost 
entire strangers to this habit, an essential cause of the r elative 
immunity eujoyed by them with reference to this affection. 
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Moreover, the dissimilarity above alluded to betwPen North and 
South Europeans, as rega1·ds the frequency with which they are 
attacked, is perhaps accounted for in part by the predisposing 
intluPnce of the abuse of alcoholic spirits. 

R especting other predisposing causes, we possess but meagre 
arcounts, owing partly to the circumstance that ou r in fonna
ti on is derived principally from materi al furni shed by European 
armies. Rouis and De Castro, whose statistics relate to thP civil 
population, Jay stress upon the ext reme ra1·it.y of the afT<•rtion 
in the fpma le sex; in the cases recorded by them, but 3.1 per 
cent. ancl 4.7 per cent., respec tively, occurred in females. More
over, or the eleven cases observed by L. Ramii·ez, one only was 
a woman. Age does not PXercise any appreciable inflnence, 
excPpt that the di sease does not appear to occ nr at all clu ring 
the first ten years or life. Unfavorable hygienic conditions and 
bodily hardships tend to increase materially this predisposition; 
which circumstance, according to De Castrn, explai ns why com
parati vely more cases occnr among the working-c1nssPs than 
among the well-to-do, and also why in Egypt, in th<' poor 
quarters, commonly occnpied by Greeks, the percentage of 
hepatic abscess is almost double that found among all other 
Eu1·oppa n inlmbitants. · 

In tropical regions a combination of hepat iti s ancl dysent·ery 
is observed as occurring with remarkabl e frequency, though it is 
indeed possible-as has been main tainecl (ancl correctly, as it 
would appear) by Luchtmans, upon the strPngth of his ob"<•rva
tions' in the East Indies-that this frequency has bePn greatly 
over-estimatPd, diarrhceas produced solely by cata rrh or "imple 
folli cular ulcers of the large intestine being often regarded as of 
a dysentel'ic character. There still remain, nevert heless, \"ery 

1 These include 102 cases of hep:i.tic abscess iu which autopsies were held ; of these 
there was found in 11 a normal intestinal canal; in 14, chronic catarrh of the large 
intestine; in 52, follicular ulcers in the colon; in 0, similar ulcers in the colon and 
ileum; and in lfi. <ly<'•entery in various stages. Other author~, whose statistics are 
based upon observations made at the sick· bed, aEsign much higher figures to dysentery. 
&ttU, for instance, alleges that, of 143 patients with hepatic abscess, 128 suffered at 
the same time from dysentery, the symptoms of which bad made their appearance in 
80 cases before those of the hepatitis, in 2.1 simultaneously with the latter, whereas iu 
23 they were first observed during the course of the hepatitis. 
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numerous cases in which the results o[ the autopsy leave no 
doubt that purnlent hepatitis a nd genuine dysentel'y have coex
isted, or Jia,·e immediately followed one. anothel', in the same 
individual. 

Thi s complication o[ the ll>o diseases has Jed lo various hy
potheses as to the mode of origin of tropical hepatitis. Budcl 
[a,•ors the view that i t is usnally developed from dysentery as a 
secondary process; acco1·ding to which theory, either pns OI' 

some other substance fo rmed from the softened tissues, the Ietid 
gases contained in the large intestine, or tluidsfrom the intestinal 
roots of tlw pol'ta l n in , are i·eabsorbed and transferred with the 
blood to the Ji vN, exciting there, eithPl" in scattel'Pd small 
area s, or in single large ones, inflammation nncl the formation 
of abscesses.' B•llnbel'ger, '£uengel, aml Klebs aha adopt the 
theory that the hepatic abscess of the tropics Ol'iginates in 
ernboli. That th is view. however, is un tenable may be learned 
from the fo llowing facts, made known chiefly by the writings or 
Freri chs and Hirsch : First, hepatitis is o[ten met with in the 
tropics unattelll1ed by th is intestinal affection; then, too, it often 
happens that the c1ysentery makes its appearance only after the 
hepatiti s has been folly established. (Budd, with the view of 
harmonizing I hi s latter fact with his theory, attempts I.a inter
pl'et it by assn ming that the affection of the liver preced ing the 
dysentery was not suppitrative hepatitis, and yet wlwn abscess
formario n in the li ver is subsequently fouml, this he considers 
to have been clevelopecl in consequence of the clyspnte1-y.) There 
are, furthermore, regions [An tilles, Cayenne] whel'e dysentery is 
endemic in which hepatic abscess, at least among the natil•es [all 
India] when seriously attackecl with dysentery, is wry seldom, 
if ever, observed. Finally, all obseners are ap;reecl that, apart 
from the multiple hepatic abscesses which arise in the manner 
above described (p. 95) in exceptional chronic cases, suppnrative 
hepatitis never supervenes in the epidemic dysentery of tem
perate climates,.althongh this differs in no essential particnlar 

1 We will not here consider, inasmuch as it relates to the mode of production of 
dysentery, the opposite theory of Annesley, who attributes the dysenteric inflammation 
of the bowel to the irritation ca.used by the abnormal bile secreted by the diseased 
liver. 
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from that of the tropics.' Moreover, the relation of the tmJ 
diseases to one another is by no means of such a character ns 
to lend d priori probability to the theory of Budd ; aml this 
theory lacks, moreover, snflicient support from pathological 
anatomy; thus, there are recorded scarcely any obS<'l-rations of 
the existence of coagula in the veins vroceeding from th ose iiarts 
of the bowels which are affected by dysentery; whereas in those 
cases iii which an embolism conveyetl through the portal Yein 
forms the origin of tl1 0 trot1ble, thrombi very often occur in the 
rnots of this vessel (p. 93). hluehlig is the only writer who reports 
having found, in a case of hepatic abscess occmring after tlysen
!t>ry, small, yellow, apparently half broken-up coagula in the 
superior mesenteric vPin. Furthermot'<', in the hepatitis of the 
tropics there is found in a decided majority of cases but a single 
abscess, whereas in that variety attributable to an aneuri sm of 
the portal vein quite a large nnmber of purnlent collections are 
quite as commonly met with. In a future chapter we will discuss 
the difference existi11g between the hepatic suppuration of the 
tropics and the metastatic rnriety, as regards the existence of 
fever. 

liowe>er mnch we may incline to the opinion tlrnt there occm 
al so in the tropical regions hepatic abscesses attributable to the 
same prima1·y causes to which with us a lso the di sease rnay, as a 
rule, be traced, an impartial consideration of the facts thus far 
elucidated must compel us in a majority of the cases there oc
curring to regard the snppurati,·e hepatiti s as an idiopathi c dis
ease; such, indeed, has been the experience of many writers, and 
especially of those whose obserration have been made in warm 
countries. 

Some of these writers, such as Bristowe, Dutronlau, St. IL 
\Vard , have been Jed by the frequent coexistence oI dysentery 
and hepatiti s to adopt the view that both disorders are due pri-

1 Thus, for instance. among the 2~1 autopsies or patienb who bad died of dysen
tery, which were mn.de in Prague between February, 18-Hi, and September, 18.,1 8, no 
single instance of abQcess of the li ver was found ( Finqer, Prager Vierteljabrschrift, 
Bd. 24, S. 14.3); :mcl the same is true of the 80 cases of epidemic dysentery observed 
by Niem,,yer in the J\Cilitary Hospitnl at Nancy, in which au autopsy was made (Burk
ltanlt , Berl. klin. Wochenscbrift, 1872, Nr. 2Ci). 
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maril y to the same cause, and that it dep<•nils upon colla teral 
circumstances and idiosy ncrasies whether in 0 1w ('fi.'i( ~ one affec
tion occur,;, in a secontl case the other, or in a thi1·d both di sor
ders appear simultaneously . or one shortly aftpr the other. It 
must be acknowledged, howe,·er, that this theo ry fail s to ex
pla in why, in the middle la ti tude,, the opera tion of this cause 
leads inva ri ably to the production of dysentery alone, and never 
to hepatiti s; in warm countries, then, some aclclitional influ ence 
must be superadtled, by virtue of which the poison of dysen
tery tends to frequentl y induce suppurntive inllammation in the 
lirnr. 

By other antho1·s (Sannclers, Annesley, Haspel) endemic hepa
titis is assigned to the li st of malarial cliseases ; a theory that 
is opposed, of course, by the fact that the di so rder, as has been 
demons trated by Hirsch, appears neither exrlusively nor con
s tantly in the malaria l reg ions of the warm zone. 

F or the p resent the most comprehensive theory, and the one 
which corresponds most closely wi th the facts, is thi s : tha t in 
consequence of the deleterious inlluences, above described as pre
di sposing facto rs-under which head are probably to be included 
al so certain miasmata, such as mala1'ial and dysentel'i c poisons 
-an irritation is first of all set up tha t assumes the form of 
hypermmia, from which, the necessary causative inlluences being 
superadded, suppurative hepa titis is developed. Am ong such 
causa tive agencies a re includecl sudcl en colds (Twining, More
head, Murray, Ca t teloup) and the abuse of alcoholi c liquors 
(Annesley, Ikymann, ancl others) . This explanat ion is mani
festly superi or to the theory of a miasma ti c origin, in that it 
renders more easily explicable why the di sease occurs especially 
among Europeans who have settled in warm clima tes, and whr 
women are so very rarely attacked. As to the inf! uence of sud
den colds tll<'l'e is hardly room fo r doubt, for the evidence of 
numerous military surgeons shows that tropical hepatitis occurs 
most frequently in those seasons and regions in which a decided 
variation is observed between the temperature of the clay and 
that of the night. 'Vhether, however, the abuse of alcoholi c 
liquors cl oes not possess merely the signifi cance of an important 
predisposing factor, constituting finally-to a certain extent by 
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virtue of its cumulative actiou-a direct cause of the disease, 
caunot be accurately determined from any observations thus far 
made.' 

Pathology. 

General Features of' the Disease. 

The clinical hi story of suppurative hepatitis presents such a 
complex variation that it is impossible to Jay down any descrip· 
tion of the symptoms which would be applicable in even a ma
jori ty of cases. Its most pei·fect representation and one that, 
as rega rds its most marked features, is pretty constant, is met 
with in cases running a moderately acute com·se, to which belong 
many of traumatic and endemic origin. The a liection begins 
here with symptoms of hyperremic irritation of the li ver, which 
may not unfrequently fo r a short time pre,·ious be preceded by, 
or accompanied with, gastri c disturbances, pain in the region of 
the liver, ancl more frequently also in the right shoulder, increase 
in the volume of the Jh·Pr, occasionally ictems, remittent fever of 
varied degree, coa.tecl tongne, anorex ia, pain jn frontal region, 
not seldom also vomiting, and usually sluggish, though at times 

1 Jn n. work that has appeared ~ince the completion of this art.icle, '' Ueber die He
patitis der hciss1m LJ.ndcr 11 [1'/te lfeplttilix of Wnnn Climates] (Arch. for kJin. Chi r. 1 

Bd. 10, Scpara.tabdr., Berlin, 1876), S1tclt~ represents it as very probable that in Cairo 
the hyperromia of the liver, so easily developed under thC influence of climate and irri· 
tativc articles of food, is transformed into infbmmat.ion and abscess-formation. In 
eupport of this theory he appeals to the following facts: 1. Among the l\rohnmme
dan population of Egypt this disease is of extremely rare occurrence, and is thf"n shown 
to appear only iu individuale who, ::i.ccording to their own ad mission. have previously 
indulged iu n.lcoholic liquor.i. 2. Of the thirty-six cases observed by him among the 
non-Mohammedan population of Cairo, composed about equally of both sexes, thirty
four occurred in men and only two in women; of the men the greater part were ad
dicted to brandy, the others drank only wine, though occasionally slight quantities of 
liqueur i of the women one was devoted to the service of Bacchus. 3. According to 
the experience of Saclls, c irrhosis of the liver is of extremely rare occurrence in Cairo, 
while acute iutbuunationR. of the organ are, en the other band, relatively frcqucnl;-a 
circum1:1tancc which be attempt!'! to explain by the theory that alcohol, which gives rise 
in Europe to ch ronic interstitial hcpatiti!'l1 induces, in like manner, in warm climates
where all vcgctntivc processes run a more rapid and acti\'C course-acut e purulent in. 

tlnmmationof the liver. 
VOL. IX.-8 
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active, condition o{ the bowels: such are the appearances char
acterizing the first stage. ·when suppuration is established, the 
fever then as umes an intermittent type; attacks or chills, fol
lowed by. heat and usually profuse perspiration, recur rhythmi
cally or at irregular intervals; the tendency to pain and thP 
enlargement o{ the liver increase; di sturbances in the respira
tion supervene; frequently also a short dry congh; rarely hic-
1·ough. In case of a continuation of the gastric symptoms and 
the Ieve1·, which, when long protracted, may assume the charac· 
tei· oI j'ebris hectica and diminish subseq111>ntly in intensity, 
nutrition ancl strength fail more or less rapidly. Moreover, if 
the suppuration continues restricted to the liver, there is not 
unfrequently supe!'added peritonitis or inflammation of the se
l'ous co,·erings of the thoracic organs. Should the abscess, how
eYer, extend beyond the boundaries of the liver, there then ap
pear those symptoms dependent upon the lesions o{ the organ>< 
thus ill\'acled. This results either in the formation o{ a circum
scribed tumor of the abdomen or thoracic wall, which becomes 
gradually 1lt1ctuating and may ultimatt>ly open; or pus may be 
discharged by Yomiting or with the fa~ces, or, preceded by signs 
oI pneumonia, it may be coughed up ; or there may be developed 
symptoms oI a rapidly-formed exudation upon the right pleura 
or upon the p~ricardium, or those of a di/fuse or encapsulated 
peritonitis. 

It will now be el'ident, from the above brief sketch, that, as 
has been stated, the majority of cases exhibit more or less im· 
portant del'iat ions. 

In metastat ic hepatitis the ordinary symptoms of the first 
stage are, as a rule, wanting. The observation reported by 
Curschmann (loc. cit.) serves to illustrate, however, that the clis
ease, when originating in a wound of the lh·er, may also remain 
quite latent until such time as the abscess is developed. 

\Vhere the affection rnns an altogether acute course, there may 
be occasionally no other manifestations than severe fever with 
chills and serious cerebral symptoms, together with anorexia and 
constipation. 

The absence of characteristic symptoms is much more fre
quently met with in chronic cases. Indeed, according to the state· 
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ment of trustworthy observers (compare Rouis, Joe. cit., p. 101), 
in some instances of this class every sign of disease is wanting 
until, of a sudden, symptoms of the death agony make their ap
pearance. .At other times the disease runs its course under the 
form of a cachexia, either without fever or attendecl by hectic 
fever ; the dependence of this cachexia upon some disorder of 
the lil·er is best betrayed by the abnormal sensations experienced 
in the Yicinity or this organ. In other cases, again, the enlarge
ment of the liver constitutes for a long while the sole symptom, 
the gastric disturbance ancl the gradual emaciation not appearing 
till later. It not unfrequently happens, moreover, that either 
the existence of lhe disease from which, or concurrently with 
whicl1, the hepatitis is developed (pyremia, dysentPry), or Plse 
the symptoms which belong to the consecutive affections of the 
digestive and respiratory organs and their serous envelopes, com
pletely mask, or force far to the background, the lesions attrib
utable t<> the hepatic disorder. In the chronic variety the 
abscess. having long remained latent, may finally perforate a 
neighboring organ, and thus give rise to one or the otller gronp 
of the symptoms above mentioned. 

"'here the result is fatal, the end usnally approaches under 
symptoms of gradual exhaustion; less freqnently with signs of 
peritonitis, exndative pericarditis, or some other accessory dis
ease. In cases attended with fever occasionally brain-symptoms 
also ultimately snpervene. 

Should all'airs take a favorable turn after the external opening 
of the abscess, then the fever disappears, the suffering of the 
patient abates, the discharge of pns becomes gradually less in 
quantity and finally ceases entirely, the liver retums after a 
while to its normal volume, bodily nutrition and strength are 
restored, and ultimately complete recovery usually ensues. 

Anatomical (Jhanges. 

Snppnrntive hepatitis always appears in one or several iso· 
lated spots. Upon autopsy there are usnally found fnlly-de
velopecl abscesses of an approximately globular form. If the 
disease is of metastatic origin quite a number of such abscesses 
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(as many as forty and upward) may be present; sitmited at times 
iu adjacent groups, and at other times disseminated throughout 
the organ, and especially prominent in many cases upon the 
surface, where they form yellow, flattened projections. They 
generally rnry in size from a hazel-nut to a ""alnut; rarely they 
attain the Yolnme of n. hen's-egg or goose-egg. In the traumatic, 
and especially in the tropical varieties of hepatic in1iammation, 
there is usually found, on the other hand, a single abscess (ac
cording to Rouis, in North Africa, in 110 cases out of 146; 
according to Luchtmans, in the East Inclies, in 65 out of 90; or 
according, therefore, to the combined calculations of both, in 
about three-fourths of all cases). Tho size of these isolated 
abscesses may be very considerable; most frequently they vary 
in volume between a man's fist and a child's head; but occasion
ally an entire lobe or the whole organ may be for the most part 
involvecl in the purulent cavity. In an observation reported by 
Rouis, an abscess extending throughout both Jobes contained 
4,500 grammes of pus, and was enclosed by a layer of hepatic 
tissue but one-half centimetre thick. This difference between 
idiopathic and metastatic hepatitis, as regards the number and 
size of the abscesses, is due mainly to the circumstance that in 
the former the duration of the disease is, as a rnle, longer than 
in the latter_ According to the statement of most writers, in 
warm climates the right lobe is attacked by inflammation with 
relatively greater frequency than the left, in a ratio correspond
ing to the difference in volume between the two Jobes_ Ronis, 
indeed, attempts to prove the contrary; but of the 127 cases 
contained in his table, in which the suppuration was limited to 
one lobe, 124 relate to the right lobe. 

The mode or formation of hepatic abscesses has been made 
the subject of careful study, particnlarly in case of pymmic de
posits, inasmuch as the opportunity is here most frequently 
afforded of observing, side by side, the various stages of develop
ment. According to a description given some time ago by Vir
chow,' the process begins in the hepatic cells; certain acini, 

1 Beitr. zur experiment. Patbol. u. Pbysiol. Hernusg. v. Traube. Ileft 2
1 

S. 62 
Note, und Arch. f. pntbol. Ana.t. Bd. 4, S. 314 f.-Compa.re also A. Foersttr, Wiirzb. 
medic. Ztschr. Bd. 5, S. 43-47. 
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and subsequently smaller or larger groups of these acini, assume 
first a dirty yellowish-white hue, and later their central portion 
is found to undergo softPning. Although such spots preseut, 
e\•en at this stage, the exact appearance of abscesses, they never
theless contain only opaque, coarsely-granula1· hepatic cells, aud 
a mass o( detritus arising from the disintegrati on of these cell s, 
soluble, for the most part, in acetic acid; but as yet no trace 
or pus; suppuration is developed only as a secondary process, 
and at points that have undergone softening. Differing from 
this view, Frerichs (Joe. cit., S. 97) and Klebs (IIandb. der pathol. 
Anat., S. 429) describe the granular degeneratio11 of the hepatic 
cells and the suppuration as forming simultaneous processes, 
although they, likewise, admit that the di ssolution of the hepa tic 
tissue thereby induced commences in tbe middle of the acini. 
'l'be more recent observations or Klebs and Birch-Hirschfeld 
accord with the representation of Virchow, in so far as they 
affirm that pus-corpuscles are met with in the py;cmic deposit 
only after alterations in the hepatic cells have already taken 
place; these changes consist, however, not in gran ular dPgener
ation, but rather in compression of the cell s by tho blood
capillaries filled " ·ith micrococci and greatly distenclecl: whil•· 
the wall s of the capillaries ancl the hepatic cell • arc disappearing 
simultaneonsly with the vPry great multiplication of the micro
cocci, the suppuration begins upoh the portal side or the acini. 

According to the rpsults of the experiment• made by Koster' 
upon rabbits, in which inflammation of the liver had been excited 
by means of mechanical and thermic irritation, in traumatic he~ 
pa titis the process starts in the interl obular connectirn tissue. 
There is found in this tissue, aronncl the vessels and in their 
walls, an immense nggregation of Jymph oicl corpuscles, which 
extencl more or less between the rows of the hepatic cells; these 
cells themselves are at first well prese1Ted, but in the peripheral 
portions of the acini, the intercellular (possibly lymph) spaces 
are e1·erywhere di stend~d and lilied with coag t1lated, semi-tra1rn
parent plasma and single, rouncl cells; whereas in the vicinity 
or the central veins the swollen hepatic cell s appear crowd<•d 

1 Ccntralbl. !. d. medic. Wiss. 18G8. Nr. 2. 
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together. Subsequently there supervenes purnlent softening of 
the inflamed parts, which are then composed or the usual pus
corpuscles in addition to the products or the broken-up hepatic 
cells, of hepatic cells still well preserved, and fat-granules.' 
Quite similar is the process where the formation of hepatic ab
scesses is consecutive upon suppurati,•e peripylephlebitis (com
pare R. l\Iaier, 1. c., S. 32 i.; A. Thierfelder, 1. c., Fig. 2), and 
presumably, also, where it is occasioned by ul ceration of the 
bile-ducts. The development of the abscesses in tropical hepa
titis is not yet folly understood in its hi stological details; the 
earliest macrosropical changes consist here, likewise, in a pale
yellow coloration o[ certain groups of the hepatic lobules and in 
the appearance of miliary deposits of pus (Annesley, Haspel, 
Rouis). Rouis clescribes in the walls of larger abscesses actual 
holes, varying jn size from a rnillet-sPed to a pea, which con
tained in part pus and in pa1-t broken-down lobules. 

Recent abscesses, formed in either o[ the modes jnst described, 
are usually tilled with yellow, Yiscicl pns; it often happens that 
their contents rcceirn a bl'Own or r~ildish tinge from the extra.-a
sated blood; ancl in cases where they are the result o[ ulcerated 
bile-ducts, a distinct bile-color may be observed. Their walls 
are rough ancl villous, owing to the presence of sl11·pds o[ hepatic 
tissue o[ various sizes, which, infiltrated wiLh pus, Jiang into the 
interi or. rr1w abscesses enlargt.>-apart from the jncreasing dis
tention of the cavity from angmenta.tion in the quantity of pus
by 111ea11s o[ the progressive dissolution of their walls. Thus it 
freqnently happens that adjacent abscessPs become incorporated 
with one nnotlwr, which will serve to explain the circumstance, 
that remains of former dividing SPpta traverse the cavity iu 
form o[ a bridge or form radiating projections within it. 

'Vhen the abscess reaches the surface of the liver, it then gives 

1 FrOf'fidt (Untersuchungcu zur llistologie 1.1cr traumntischen T..ebercntziinduug, 
Tnaug.-Diss., Halle. 1874) found in the ''icinity of silk threads, which he bad drawn 
through the liver of rabbits-first, the parencbyma; then frequent and extensive 
streuks1 dotler.1 with a limited number of lympb-corpusdes and numerous globular bac
teria, the latter of which were found at one point iu u.nd at another point between the 
hepatic cells; and fmbsequentlycavities whose fluid co:iteuts coush1ted of pus-corpuscles 
and t.he remains of necrosed hepatic tissue. 
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rise to a circumscribed inflammation of the serous capsule, which 
often leads to gangrene of the aJiected portion with subsequent 
escape o[ pus in to the abdo minal cavity, aml thereby to peri
tonitis, which is, as a rule, diffuse, though less freqnently cir
cumscribed by attachments. The inflamed portion of tht> hepatic 
capsule usually becomes adherent, however, to tho superjacent 
abdominal wall or to a neighboring viscus, and when the sup
puration then extends beyond the boundary o[ the lirer, til l' 

result is that the abscess perforates the adherent organ. If the 
extemal abdominal wall is thus perforated, this part may be 
~ither penetrated direc tly outward, or the pus may seek an out
let by a circuitous route in the axillary, sacral , or ing uina l n'gion . 
If the abscess penetrates the diaphrag m, purulent pcricarditis 
may he the result; but far more freqnently right empyemo, is 
produced ; or, after adhesive inflammation between the diaphragm 
and the base or the lungs, ulcerative pneumonia superve1ws, with 
a discharge of the pus into the bronchi. The colon, stomach, 
and duodenum are the principal abdominal viscera in which the 
perforation occurs; in very rare cases the abscess opens in to the 
right kidney, and only exceptionally into the in ferior vena earn 
and the portal vein; less seldom, on the other hand , into the 
gall-bladder and the bil e-duct. 

Those abscesses alone, as a rule, become lwale<l which have 
discharged their conte11ls externally, eithe1· d i1·ectly or through 
the medium of another organ. 'rhe hen ling process is accom
plished in the following way: the walls o[ the abscess cease SLlp
purating, become more and more approximated, and ul timately 
are uni ted by newly-formed connective tissue; from the contrac
tion of tl1i. tissue there is produced in the pa1·pnrhyma or the 
liver a radiating cicatrix composed of fibrous bands ; and upon 
the outer surface a depression. In case the formation or pus is 
arrested wi thout an evacuation of the abscess hav ing previously 
to,ken place, the pus may become thickened by a resorption of its 
lluid constituents, while the cav ity of the parenchyma becomes 
lilied up by development of the interstitial t issue; the cicatrix 
then usually encloses a cheesy or calcareous mass. This mode of 
healing occurs, however, quite seldom, and, as a rule, only in case 
of small abscesses. The connective tissue thus de1·eloped usually 
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forms merely a capsu le around the abscess, and the thickening 
of the pus is limited to the layer ill contact with the walls which 
invest the smooth inner surface of the capsule like a membrane 
(so-called pyogenic meu1brane); the principal mass of the con
tellts is still composed, as before, of liquid pus, which at times 
emits a pungent, ammoniacal oclor. Abscesses may continue in 
this enc:ipsulatcd condition for a Jong period; the capsule not 
unfrequently attains an almost cartilaginous consistence. 

Of the larger blood-vessels, whose course lies in the neighbor
hood or an abscess, the hepatic veins are much more frequelltly 
affected by the inflammation than the twigs of the portal vein, 
probably because the latter are more protected by Glisson's cap
sule; the coagulti in the inflamed vessels are found, for the most 
part, in a state of puriform dissolution. Obliterated arteries occa
sionally appear upon the walls of old abscesses in the form 
of cords and bands. It is only in exceptional cases that erosions 
of the ,·essels result from the progressive suppuration: bile
ducts, upon the other band, are not unfrequently perforateJ by 
this process, though the quantity of bile escaping therefrom 
into the cavity of the abscess is often insufficient to produce any 
perceptible change of color in, or to dilt1te the pus. 

In those portions of the liver not implicated in the inflamma
tion, tho parcnchyma exhibits no constant alterations. Besides 
pyromic abscesses, there usually exists diiiuse granular degen
eration. 'l'he general hyperromia o( tho organ, such as is re
garded by many authors as the fir t stage of acute hepatitis of 
warm regions, has not been observed in cases where a -post-mor
tem exami nation demonstrated the existence of characteristic 
inflammatory deposits; though it is, indeed, true that recent, 
and especially rapidly-growing abscesses, not nn[requently are 
surrouncled by a hyperrem ic areola. In the vicinity or large col
lections of pus the hepatic tissue presents signs o( compression, 
being paler and thicker, while the acini are diminished in size. 
And inasmuch as all abscesses, excepting those just begin· 
ning to form, usual ly occupy more space than those portions of 
the parenchyma from the dissolution or wliich they have been 
developed, the organ presents, therefore, for the most part, an . 
increase in bulk, either limited to that part where a large ab· 
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scess is situated, or, in case numerous abscesses are present, 
general. 

It is extremely seldom that gangrene is developed in the walls 
of the abscess. In abscesses that ha,·e btu·st, or that have been 
artificially opened, gangrene may be caused by decomposition of 
the pus induced by the entrance of air or of the contents of the 
stomach or intestine. In a case reported by Andra!, of a man 
sixty years of age (Joe. cit., Obs. 30), gangrene had been developed 
around an encysted abscess the size of an apple, the effect, 
probably, of extreme inanition due to a large gastric ulcer. 
Most observations respecting ichorous hepatic abscesses contained 
in the literature of the subject relate to metastatic gangrenous 
deposits transmitted from some peripheral part of the body, or 
from the lung, upon the margin of which a suppuration indicat
ing the line of demarcation has supervened. 

Symptomatology. 

In the majority of cases turnefaction of the liver occnrs; this 
may make its appearance frequently at the beginning of the snp
purative stage, or during its subsequent course. 'rhe extent and 
form of the enlargement depends chieUy upon the number and 
situation of the abscesses, a certain intlnence being, of course, 
exerted by the condition of the remaining parenchyma; a morn 
or less extensive hypen:cmia of the gland is at the outset in 
many acute cases the only cause of, and may also continue sub
sequently to contribute to, the enlargement. Upon the contrary, 
in the chronic course, in conseq nence of secondary atrophy of 
the parenchyma, there may be no enlargenw nt whatever even in 
case of extensive abscesses (v ide Andra!, Joe. cit. , Observ. 29). 
Slight degrees of enlargement can usually be detected only by 
the aid of perct1ssion. If there exist~ considerable increase in 
volume in the right lobe, which may. as a l'ule, be recognized by 
deciiled bulg ing o( the right hypochondrium, the dull sound 
may extend' upward by one or two intercostal spaces farther 

1 According to Sacl1s (loo. cit., S. 38) the rule is tbat the ijwelliug occurs first in an 
upward direction, and b'ubsequeutly downward. 
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than normal, or, what is more frequently the case, downward for 
a greater or less distance beyond the margin of the l'ibs. In 
exceptional instances enol'mous abscesses may produce a very 
considerable distention of the liver in all dil'ections: Bilchey' 
reports a case where the right lobe was tmnsformecl into a cyst 
containing firn qua!'ts of pus; here the right half of the thorax, 
as far up as the apex or the lung, and the l'ight side or the abdo
men, as fa!' tlown as the crista ilei, presented a uni[ol'm dulness. 
ln extensh·e abscesses in the left Jobe the tnmeraction often 
extentls 01·(•r into the left hypochoncll'ium below the navel, and 
p\·en as far as the left ischiatic region ; moreover, in conscq uence 
or the upward pressure of the diaphragm, the heart may be dis
located upwartl and to the left. The portions of the liver pro
trnding from beneath the ribs exhibit an increased resistance, 
but nel'er such a degree of hardness as in interstitial hepatitis. 
The lower margin admits often not only or heing felt, but is also 
l'isible as a projecting edge. Inf!amecl parts which project upon 
the outer surface or any accessible portion or the organ may be 
distinguished at times upon palpation, at times also by the eye, 
as flattened prnminences having less frequently the form o[ 
blunted cones. Such tumors are at first as large as a pigeon's 
or hen's egg, and lil'ln or even harcl to the touch; in their sub
sequent course they may grow to the size of the fist or larger, 
and present upon deep palpation a sensation of fluctuation, 
which, howel'er, is usually obscure,2 even when the condition of 
the abdominal parietes does not render its detection difficult. 
Abscesses which form a prominence upon the upper portion of 
the convex surface o[ the right lobe involve-pmvided they do 
not lie concealed directly beneath the vault o[ the diaphragm
a corresponding upward curvature of the superior line or hepatic 

1 Philadelphia Med. and Surg. Reporter. March, 1871. Schmidt's Jahrbb. Bd. J;J2, 
s. 260. 

1 An observation of &clta (loc. cit., S. 36) demonstrates that such n. circumscribed 
and obscurely fluctuating tumefaction in the hepatic region may also be produced by 
an abscess not situated in the irnmediately subjacent portion of tho organ; here a large 
abscess, occupying the post.erior surface of the liver, having founcl the ribs an insnper· 
able obstacle to its growth backward, had pushed forward the entire softened part of 
the liver lying in front of it, and thus given rise to a prominence situated below the 
right margin of the ribs between the linea parasternalis and lint:."I papitla1·is. 
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dulness that is otherwise straight ; the highest portion or this 
line is situated upon the anteriol' surface of the thorax, some
times neal'el' the sternum, at othel' times neal'el' the axilla, and 
in lal'ge abscesses may extend up even to the lhircl rib. In such 
cases the upper margin of dulness constitutes a CUI'\'l' that bends 
upward towarcl the right from the stemum, descencling abruptly 
in its course al'ouncl the latel'al wall ancl toward the spine. 

If the hepatic swelling is quite considerable, it occasionally 
gives rise to a distention of the superficial veins in the region of 
the upper abdomen-obvionsly consecutive upon the pl'essure 
exel'cised by the swollen organ against the abc10111inal wall. 

The tension or the right rectus abdorninalis muscle', which was 
pointed out by Twining, lil'st of all, as an important indication 
of a deep-seated a1·pa of inflammation in the right Jobe, is clue 
in all probability to a tonic refl ex contraction. Bambel'ger, who 
l'egards thi:; as a mere distention of the muscle from the enlarged 
live!' lying beneath, appeals in support of this theory to his own 
experience, according to which this symptom in hepatic ab
scesses, as well as in other disorders of the liver, occul's only 
when associated with conspicuous enlargement of the organ. 
This tension is also observed, however-as is stated in the com
munications of Budd-in those affections of the bile-dnct in 
which tile liver unile1·goes no decided enlargement. l\Io1·eover, 
the circumstance that the change is limited to the right rectus 
seems to me to speak for its spasmodic charactel'. 

Pain in tile hepatic region is one of the most constant of the 
local symptoms. It is absent most frequently in pyromic hepa
titis, and, furthermore, when the inflammatol'y deposit is very 
slowly developed, or when it is deep-seated. It often fir;;t 111akes 
its appearance when suppuration is beginning; Ol', if already 
1n·esent, it increases, as a rule, at this time; upon the other hand, 
after the development of the abscess it is wont to abate. So far 
as it is depenclent upon inflammatory alterations of the paren
cl1yma, it is only slight and dull; severer grades of pain are in
duced by affections of the hepatic capsule, caused either by its 
rapid distention in consequence of acute swelling of the organ, 
OI', more frequently, as the result of an inflammation which, 
proceeding either from abscesses superficially seated, or from 
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those which have forced their way to the outer surface, implicates 
the serous covering. According to its quality, the pain is usually 
of a pressing or stretching character; less frequently tearing 01· 
p1·icking. Throbbing pain rarely seems indicative of abscess
formation; this symptom appears often to be induced, not so 
much by the hepatic abscesses, as by their projecting outward 
into the abdominal wall. In addition to the characteristic pain, 
the patient experiences at times the sensation as i[ a heavy body 
lay in the J1ypochondriac region, or as if a stick of wood were 
laid trans1·ersely acrnss the upper abdominal region (sensation 
de barre). It often happens that the pain extends beyond the 
boundaries of the liver, shooting upward by irradiation more or 
less over the right half of the thorax, or Jess frequently down
ward in the direction of the abdom0n, or even into the right 
thigh. The paiu is usuaJJy restricted, however, to the hepatic 
region, involving either the whole of this rf'gion, or concentrated 
in a certain part of it. The latter point corresponds then pretty 
accurately, as a rnle, to the seat of the inflammatory deposit; 
thus, in abscesses situated upon the posterior margin or the right 
lobe there is found, for instance, a drcnrnscribed pain in the 
righ t lumbar region. :Mechanical intluences exerted upon the 
affected organ-such as may be excited by palpation, percus
sion in the hepatic region or pressure upon the same, by taking 
a long breath and coughing, and by changes in posture-tend to 
aggral'ate the pain, OI', if it has not previously appeared spon
taneously, to bring it on. In a case reportec1 by Sistach,' the 
pain in the liver was excited only by riding on horseback. In 
traumatic and endemic hepatit is the region or the abscess may 
often be determinec1 by a circnmscribed tenderness upon deep 
pressu1·e. Jn exceptional cases cutaneous hyperalgesia may be 
also observed at those points sensitive to deep pressure (Loewer). 
The pain may serve to determine the posture and attitude of the 
patient; if it is severe, the horizontal posture will be constantly 
maintained, the body being at times curved slightly toward the 
right, the thighs somewhat tlexed, and the head inclined forwan1 
(Malcolmso11, Dutroulan, Huet), a posture in which the pressure 

1 Rec. de mCm. milit. 3. SCr. XX., p. 455. 
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upon the afTected organ is redtlCed to the minimum:' if the en
largement of the liver, though considerable, is accompanied by 
but moderate pain, the patient usually lies npon the right side. 

Pain in tlte shoulder, described even in the works of Hip
pocrates as a symptom of hepatic abscess, occurs' in about ha]{ 
the cases. It usually comes on shortly after, and less frequently 
simultaneously with, the pain in the liver; it may also appear, 
however, before the latter, or altemate with it ; Cloetta, 1Iabe1·s
hon,' and Loew0r re] ate instances in which, during the entire 
illness, or at least for a long period, it constitutecl the 011ly 
indication of the existence of hepatic disease. It afTects, as a 
rule, the region of the shoulder; it often extends, however, up 
the side of the neck, or backward over the shoulder-blacle, or 
clown the arm. Its sitnatiou upon the rigl1t sicle corresponds in
variably to an inflammation in the right lobe, which then usually 
(bnt not, as Annesley alleged, withont exception') occupies the 
convex surface. It is extremely seldom that when the left lobe 
is affected, pain in the left shoulder is observed (for examples 
vide Gintrac,' Cas. Broussais, J\Iuehlig). The abnormal sensa
tion js described sometimes as of mere1y a dragging1 stretching, 
or boring character, or, at other times, as a. severe burning, shoot· 
ing, or gnawing; it may be so intense that the pain in the liver 
assumes relatively a secondary importance. The pain in the 
shoulder may be aggravated by pressure in the hepatic region, 
and at times, also, by movements of the arms; by the former it 
is frequently excited temporarily in cases where it is not other-

1 &1clt1 (loo. cit., S. SJ) maintains that in cnses of very great intumcscence of the 
liver, with perceptible widening of the intercostal spaces, patients occupying the hori
zontal posture are much more apt to incline toward the left than toward lhe right, and 
ascribes this to the circumstance that in bending toward the right the ribs arc approxi
mated. whereby an intolerable pressure is exerted upon the sensitive outer surface of 
the organ. 

'This was observed by Sac!~ (Joe. cit., S. 45) at least twenty-five times in thirty· 
sixc:ises. 

3 Med. Times and Gazette. Nov. 4, 1865. 
4 Observation 32 ot Andra! affortis an illustration of the existence of pain in the 

right shoulder accompanying an abscess situated close to the inferior surface of the 
right lobe. 

b Journ. de In. Soc. de M6d. de Bord. Juill. 1 1844. 
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wise present. Its dumtion is Yariable; frequently it only ac
companies the clevelopment of the abscess; at other times it per
sists with Jluctuating or almost uniform intensity for a period of 
months. In t• case of hepatitis terminating in discharge of the 
abscess through the abdominal walls, Ronis observed that tlw 
tleltoid muscle became atrophied after the disappearnnce of the 
shoulder pain. The most plausible explanation of this pain is 
I hat oITered by Luschlrn,t that the filaments of the phrenic nervt• 
which go to supply the serous capsule and the suspenso1·y liga
ment o[ the liver (and under certain circumstances, also, the peri
toneal co,·N·ing of the diaphragm), when implicated in the inffam
matory p1·ocesses, transmit their abnormal irritation through the 
medium of the central organs to those filaments of the fourth 
cervical nel'\·es that nm across the shoulder, from which the 
phrenic nerve principally arises. 

Icterus is one of the rarer symptoms. If a comparison is 
made of the statements of Morehead, Cas. BroussaiR, Rouis. 
Lyons, and \Yard, respecting the frequency of its occmrence, it 
will be fo und that it is observed fifty-eigl1t times in 375 cases; 
i. e., in only about sixteen per cent. of the patients. Inde
pendently o.f a few cases running a very acute r.ourse, in which 
it appeared at an early stage as a symptom of general hyperrom ia, 
and of such cases as are induced by or complicated with affec
tions of the bile-ducts, it usually comes on at or a[ter the com
mencement of the suppuration. As a rule, it continues slight, 
and persists bt1t a short time. 'rhis mild and tempornry icterns 
appears to ai·ise most freqnently from compression or the intra
hepatic bile-ducts by pnrnlent deposits. It is severer and more 
persistent when deposits exerting such a compression are de
veloped in large numbers, or when a large abscess seated upon 
the concave snrface of the liver presses upon the ductus ltepa
ticus or clwledoclws. Excepting in these rare cases, it is not 
generally met with even when the pus-cavities are quite exten
sive. \Vhere the abscesses are of pyremic origin, it is often 
developed probably quite independently of the altemtions in the 

1 Der Ncrvus phrenicus des Menscben, Tiib. 1 1853j und: Die Anatowie des Men
scben, ·rub., 18(;3, Bd. I., Abth. 2, S. 221. 
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liver, inasmnch as the latter organ may in such cases be quitP 
free from icterns, although the skin a nd conjunctiva are colored 
deep yellow, a nd the urine manifes ts unequivocally the reactio11 
or bile-pig ment, though containing no biliary acids.' 

In ma ny chro11ic cases, f ever may apparently be absent 
clul"ing the entire comse ; a t other times i t supervenes simul
taneously with the cl evelopment or further ex tension of the ab
scess. Curschma nn's observation, in which the ffrst elevation or 
the temperature occmred thirteen days after the injury, shows 
that the fever may be wanting in the first stage of acute cases. 
As a rule, however, in acute hepatiti s t he fever appears much 
earlier or at the very ou tset o[ the di sease. Detailed descrip
tions of the conditions existing prel"i ous to the formation of 
abscess are as y et wanting; in some reports o( traumatic cases. 
however, mention is made of high persistent fever which ap
peared during t lte first cfays fo llowing the in:jury. On the 
other hand , more acc urah, observations arc recorded in the pub-
1i catio 11 s of Traube, '£nengel, 'Vundc1·lich,2 Kussmanl , \Yes ter
mann, Ileitlrr, Curschmann, and in the journals o[ the R os tocl< 
Clinique, which sh ow that the n uious fo rms o[ fever may appear 
during the suppurati ve stage. The most characteristic fo rm or 
fe ver is the regular intermi ttent, in which the a ttacks, usherPd 
in by a rhill aml ending in a profuse perspiration, appear daily 
at about the same tim e, which is usuall y about B\'ening. Dnring 
the paroxysm o[ fever the tempPraturn generally rises to 40° 
(104° F .) or even higher. In snbacntc rasps thi s fo rm of fo,·er 
may persist fo r weeks. As Traube first poin ted out, it is to bt> 
founcl only in cases where the abscess-formation in the liver is 
not caused by pyremia, encloeardi t is, or py lephlebi tis. Although 
in casPs of hepatic abscess, due to the abO\'e-nanwcl causes, r igo r,; 
of variable intensity and clma tion likewis<l occur, n ry fre
quently accompanied by profuse sweats, still these rigors always 
recur irregularly, appearin g at quite variable intervals, some
times of st>reral clay s, sometimes occurring se,·eral times in " 
single clay (as many as three or four t imes in twenty-four hours), 

1 Vide Leyden, Bcitri1ge zm Pathologie des Icterus. Derliu, 1866, S. 13. 
' Arcbiv der lleilkunde. 1.1 S. 2.3. 
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and only exceptionally recurring at the same hour for several 
successive days. The intervals are, moreover, never entirely free 
from fever, and the temperature sometimes ri ses as high as 
during the paroxysm, and, on the other hand, not unfrequently 
remains during the paroxysm below 40° (104° F. ), although it 
sometimes rises above 41° (105.8' F. ). (Comp. Tueng<'I, Joe. cit., S. 
170; 'Vestermann. ) Pyromic fever of this kind m:.iy also occur in 
non-metastat ic hepatitis and also in metastases or the lungs from 
hepatic abscesses (C nrschmann). Tlrns are rendered explicable 
the cases in which at the beginning the paroxysms occur regnlal'ly 
or rhythmically at shorter or longer periods, but subsequently 
become irregular. In long-continued cases remittent fever with 
l1igh temperatLuc at night sometimes occurs, which, as the strength 
continnPs to diminish, passes o»er into the intermittent form by 
the fall oE the moming temperature to or bPlow the normal de
gree. In such cases the rapid elevation o{ temperature is not 
necessarily attended by a chill , but, on thr other hand, profuse 
night-sweats are almost always present. rr :icute pe1·ilwpatitis 
appears in cases rnnning a short course, the Ien:ir assumes the 
continued fonn. The fever, if :iny there be, accompanying sub
acnte and chronic cases, u snally diminislws in intensity in the 
latter weeks o{ li fe ; the arerage temp<>rnturc is lower, and the 
rigors arc absent. On the other hand, the pulse, which has 
hitherto stood in the ordinary relati on to the temperature, is now 
continuously very rapid, so that even during the period o{ re
mission it far exceeds the normal rate, becomes progressively 
weaker, an cl frequently assumes an undulatory character. 

As regards the {e1·er in tropical hepatitis, information based 
llpon frequent measurements of the temperature is wantin.~ ; 

still , it is at least certain , from the repo rts of observers in hot 
countries (An nesley, Haspel , R ou is, De Castro, et al.), that even 
in such localities the de1·elop111ent and extension of hepatic 
abscesses are very frequently indicated by feb ril e attack s which 
present the closest resemblance to the paroxysms of malarial 
fever, both in the rPgularity of their recurrence and in the snc
cessive appearance of Lhe cold, the hot, and the sweating stages. 
The fever generally assumes the quotidian type; not unfre
quently tlmt of the double quotidian; sometimes that of the 
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tertian or quartan ; and occurs more frequen tly in llw later 
hourti o[ the day than a t any other time. To be snn', the repeti· 
tion o[ the attack on the same day might aro use suspicions that 
the fever was due to a pyromic condition ; but R ouis (Joe. ci t. , p. 
!l9) says positively, concerning the fernr in the suppurative stage 
o[ cfironic cases : " The a ttacks recur with pcrft>ct reg ttlarity 
[Ses :lCces son t d ' une r6gularite par[aite]." H thi s statement is 
COITPc t, the above·cited view o[ Traube, that recurrent fe1•et', in 
the form of attacks l'e tuming at regular intervals, new·r a.ppears 
in cases of hepa tic abscess due to pylephlebi tis, may be regarded 
as furthrt· evidence o[ the idiopathic character of tropical hepa
tit is. R ouis (J oe. cit., p. 122), indeed, says, in another place, of 
the febl'ile attacks : "In some persons they obstinately retain 
their original type ; in oLher cases they grad uall y ap prox imate 
so as to acqui re li t tle by little the form o( the d oublt> or triple 
quotidi an, and even simulate remi ttent fe ver [Chez cert aines 
personnes il s consen·ent opiniatrement lenr ty pe originel ; chez 
d' autres il s se rapprochent par degres, au poin t d' acqn6rir pen 
a pell le type double OU triple quotidien, et meme de Sillluler une 
lie vre rernittente] ;" bnt in these latter cases, whi ch as.s nme the 
doube or triple quotidian type, the a ttacks recul', in the begin
ning at leas t, with regularity. The frregulal'i ty wlli clt they pre
sent at a later period may be brought about by tho Iorm ltlion of 
secondary absC"csses, and possibly not only when these are 
formed in the l nngs, but also when they appea r in the liver 
itself. This hypothesis is based upon the [act tha t in the great 
majority o[ cases of tropical hepatitis (seventy -fh-e per cent. , 
according to R ouis) but a single abscess exists, ancl that, where 
se,·eral are found , one of them may generall y be clearl y demon
stratecl, by its size ancl other peculiarities, to be the oldest. It 
would Slll'ely appear admissible to rega rd the more recent ab
scesses as meta stases which have origina ted from the older one, 
through the medium of thrombi in the twigs o[ the portal vein. 
(Comp. Klebs, IIdb. d. path. Ana t., S. 429 ff.) 

In hepa titi s t he sleep very generally presents anomalies; it is 
restless, cli stlll'bed by dreams, and unrefresh ing, and frequently 
there is more or less complete insomnia. This latter is consid
ered by medical observers in hot countries to be a characteristic 

VOL. TX.-!> 
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symptom of t he di sease, not to be a ccoun ted for by the physical 
suffering or mental per turbation of tbe invalid. 

Grnve cerebral svmptoms-delii·ium , somnolence, fo rge tful 
ness, a nd the like-often appear towa rcl the end of li fe, a nd now 
nncl thPn occur with s1.were fever in cases which reco,·er. Some
times t lwse a ppear to be caused by g ross a natomical alterations 
in thP brain itse lf. In a case observed by Everett,' wltere the 
patien t, thir ty-eigh t years old, complained of headaclw two clays 
before death, then foll into a condition of low cl elirium, and 
upon the last day went in to Yiolent convulsions, very num erous 
deposits o[ pus of varying size were cletecteil in the s ubstance as 
well as on tlw snr[ace of the brain; whil e in the case reported 
by Fall e r, ~ where ab:::;cesses were clisCO\'Cl'ecl in vari ous parts of 
the cerebrnm a nd cerebellnm, toget her w ith metasta ti c deposits 
in the lungs, no cerebral symptoms were observed. 

Gaslrir svmptoms-such as a thick , yellowish whi te coa ting 
on the to 11g 11 r, the sensation of oppression and dis tention in the 
e pigast rium, a.( ter eating ; anorex ia, o [tentimes alternating with 
boulimia ; Yom iting of mucous or bilio us matters ; , constipation, 
or cliarrhma-are ustrnlly present in icliopathic hepatiti s. Usu
ally these arc among the initia l symp toms o[ the di sease, and 
continue in acute cases dnring i ts entire course. In chronic 
cases these symptoms generally appear somewhat later, when 
the form ation o[ the blood ancl the nu t ri t io t1 o[ the body have 
decidPcll y suffered in consequence o[ the Jong-continued s uppma
tive p rocess. The indications of acute 0 1· chroni c ca tarrh of th e 
mucosa o[ the digesti ve tract a re o Cten to be found in the cacla· 
ver ; and, in trnp ical hepatit is, follicul ar or cliphtheri t ic ul cera
tion of the la t·ge in testine is very frequentl y seen ; bu t in oti10r 
cases these organs do not present g ross al terations, or, at most. 
a re merely amcmic. Thus, the stomach seldom a ppears perfectly 
normal when there has been obstina te vomiting during life, as 
has been remarked by Budd. Finlayson' and Grainger Stewart 

1 London Gnzelte. J\fny, 1847. ~ Ibidem . April , 1847. 
3 According to J/!lrl.e111t (Bri t. 'Med. Jour. , Aug., 1874; Virchow·Hi rsch J:ihresber .. 

pro 1874 1 Ud. 2, S. 2:i9), obstinate vomiting may be th only conspicuous symptom of 
abscesses ex isting in the 1m bstance or on the under side of the li ver. 

'Glasgow J\!cd. Jonr. Feb., 187!3. Virchow-Hirsch J abresber. 1873 . II. , S. 167. 
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each obse1-;-ecl a case in which there were bloocly discharges in 
the last clays of life, without fincling upon the post-mortem ex
amination gross alterations in either the large or small intestine. 

The injlatnrnation of the serous capsule set up by superficial 
absc<'sses, which have not advancecl lo perforation, sometimes 
extends over the entire peritoneum, the exudation in such a case 
taking generally the sero-fibrinous form. 

In patient~ who are very much reclucecl, ascites sometimes 
o<·curs as the symptom of general dropsy ; but it 111ay be caused, 
as Haspel has observed, by compression of the portal vein by an 
abscess projPcting from the uncler surface of the liver. 

Hepatitis may in many ways g i,·e rise to abnormal appear
ances in the respiratory organs; but these are often entirely 
wanting when the inflammatory deposit is·centrally locate<l ancl 
of moderate climensions. If the liver is considerably enlarged, it 
hinders free motion of the diaphragm, ancl dy$pnO'a is caused 
by even slight physical exertion. Persistent difficulty of breath
ing comes on when a large abscess upon the com·exity of the 
liver bulges up into the thorax; still, the trouble is only moder
ate in degree, inasmuch as the contraction of the thoracic cavity 
takes place slowly. ri'he compression o[ the ]ungs in this manner 
may be so considernble as to cause increase of the vocal fremitus 
and to gin' rise to an emp ty tympanitic souncl in the upper part 
of the anterior wall o[ the thorax, as well as dis ten ti on of the 
veins o[ the neck accompanying expiration (Immer111 ann '). Ex
tensirn adhesions of the diaphragm to the liver aml base of the 
lungs, ul cerative destruction of its musculature. and especially 
violent pain in the region of the liver, impecle the diaphragmatic 
respiration so that the breathing becomes quicker and shorter, 
and assumes much more of the costal type. The dyspncea 
causecl by pain may be increasecl by external pressure upon the 
region of the liver, so as to cause a feeling of suffocation ; and a 
dry, distressing cough frequently accompanies this condition. 
The existence of this tussis hepatica may, as is maintained by 
Amli-al, have formerly been frequently assumecl in cases where a 
complicating bronchitis was overlooked; bnt IIenoch goes dP-

1 Dcutscbes Arcbiv f. klin. Med. II. 1 S. 354. 
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cideclly too far when he ventures to question its actual exi stence. 
\Vhen the inflammation attacks the diaphragm, irritation of the 
pleura diapltragniatica m::ty be assumed as the cause of the 
cough. The cough, however, occurs also without any dernon· 
strable affections of the air-passages, m·en when the suppurative 
deposits in the livet· are for away from the convex surface. A 
case observed by Leyden '- in which a patient, suffering from 
colic ca used by the passage of gall-stones, was several times at
tacked by a clry cough, with pain in the right hypochonclrium, 
twenty-four hours before the paroxysm, the cough ceasing upon 
the app0amnce of ictenis-ma kes it seem probable that a cough 
may be clue to the condition of the liver. 

Still more obscure as rega rds i ts mode of origin is singultus, 
which appears in qu·ite exceptional instances long before the 
commencement of the death agony, and is usually in such cases 
extremely obstinate. 

The resu lts which follow perforation of the thorax by an 
hepatic abscess will be considered presently; it may be men
tioned, at this point, however, that hepatitis sometimes causes 
considerable di sturbances in the respiratory organs, inasmuch as 
the inflammatory centres in contact with the diaphragm set up, 
even without perforation, au acute ple~tritis with sero-fibrinous 
exudation. In like manner, pericard'itis may also be induced 
by propagation of the inflammatory process in the liver, without 
uestruction of the diaphragm. 

In cases in which fever and icterus are present, the urine 
manifests the changes r esulting from these conditions, and, when 
the fever is high, is not unfrequently albuminous. The urine 
!'xhibits nothing characteristic of the di sease, except the abnor
mal ingredients which may appear in it in conseqnence of the 
PXtremely uncommon event of the perforation of the pelvis of 
the right kidney by an hepatic abscess. (Seo below.) 

Suppurative hepatitis exerts, of itself, no appreciabl!' in1iuenc!' 
npon the spleen. The traumatic and idiopathic cases, with vio
J,,nt fever, are only ocf'asionally accompanied by enlargement of 
the spleen; while, on the other hand, in hepatiti s clue to pyremia 

I ](olds, Yirchow's Archiv. Bd. GO, s. mo. 
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ancl pylepltlebitis it is invariably present. ·when the ltepatiti s is 
complicatecl with clysent<' ry, the spleen is usually s111all ; when in 
tropical hepatitis it is found large and solid, this condition is 
usually due to malarial complications. In long-continued sup
puration in the liver, enlargement of the spleen, causeu by 
amyloid dPgeneration, sometimes takes place 

The nutrition is most notably affected in the snbacute aml 
chronic cases attended by .fever, decided emaciation seldom ap
pea.ring in very acute cases; while in the feverless chronic hepa . 
titis a moderate or even considerable amount of st1·ength is kept 
up, and there may even be, as Rouis observed in three cases, an 
increase of the subcutaneous adipose tissue, commencing during 
the course of the di sease, and continuing until death. As a rule, 
however, the patient gradually declines, beco111es paler and 
weaker, and frequently at the last dropsical. In the endemic 
form of hepatiti s, the skin often displays a cachectic colorntion, 
which by some observers is compared to the color of damaged 
wax.1 

There remain to be described the symptoms caused by the 
pe1foration of tlte ltepalic abscess in the various above-mentioned 
di1·ec tions. In perforation of the external walls there is formed 
in tl1e epigaslrium, right hypochondrium, right lumbar reg ion, 
or 011e of the lower intercostal spaces, a flat tumor, which in
creases slowly, ancl is generally very sensitive to pressure. AfLer 
a wh ile (two or three weeks, Rouis), fluctuation may be de
tec ted. The surrounding tissue is generally odematous, and the 
doughy condition of the tumor itself is often such as to hinder or 
entirely prel"ent the discovery of tluctuation . After the skin at 
the apex of the tumor has reddened and become covered with 
blisters, it finally bursts and lets out the contents or the abscess. 
Sometimes, after the fascia and musc les of the abdomen or the 
thorax are perforated, a sharply-defined prominence appears at 
the conesponding cntaneous surface, which may be made to di s
appear like a hernia. Some obse1Ters ham seen, in very rare 
eases, the occurrence of gangrene of the abdominal wall over the 

1 Sacl1s \loo. cit, S. 32) describes the appearance of the sclerotica in hepatic suppura
tion, which mny be compared in color and sheen to partially bleached wnx, as a cha.rac
teristic flymptom of the disease. 
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whole extent 9f the tumor, as well as necrosis of the lowPr ribs. 

Tn exceptional cases the pus burrows between the layern of the 
abdominal or thoracic wall for a considerable distance, and 
finally comes to the surface, for the first Lime, in the axilla, near 
the last lumbar ,·ertebra, uvon tile hip, in the inguinal l'egion, or 
e,·en on the inner stu[ace of the thigh. In a case described by 
Rouis, the pus made its way bPtween the layers or the ligamen
Lum suspensorium to the navel, through which it was evacuated. 

The opening of an hepatic abscess into the stomach is often 
preceded for a long Lime by symptoms of dyspepsia, frequently 
abo by a feeling of oppression experienced after each meal, or, 
as in Koehler's' case, by severe attacks of dyspnma. \\'hen the 
perforation takes place, a considerable quantity (seveml hundred 
c. ctm .) of more or less fetid pus is usually vomited up at once. 
The vomiting of lesser amounts of pus may be repeated for ·suc
cessive days. The stools, too, frequently contain pus, but are 
seldom made up entirely of it. The hepatic tumor diminishes in 
size, and the more copious the discharge of pus the more rapidly 
clo the secondary disorders disappear. In the cases observed by 
Graves' and 'I'ophofI,' immediately after the vomiting the former 
dulness over the tumor was replaced by a clear tympani tic sound 
upon percussion. 

vVhen the abscess opens into the colon, there then appears in 
the stools a considerable quantity of pus, which, according to 
Heinemann, is of a brick-red color. Sometimes this pel'foration 

manifests itself by the occurrence of sudden acute pains in the 
abdomen, or, as in v. Franque's 'patient, by the sensation that 

something has given way inside the body. 
' Vhen the contents of the abscess are evacuated into the duo

denum, either directly or through the gall-duct, after perfora

tion of the latter, reddish pus may appear in the stools as well 
as in vomited matters.' ' Vhen the pus all passes downward 

1 Deutsche Klinik. tSG-l. Nr. 36 und 37. 

'Dublin Jour. Jan., 1839. 
3 Ueber Leberab11cess. Jnaug.·Diss. Halle, 1874. 
4 Memorabilien. XI., l. 1866. 

~As in a case related by Jubiot (Le mouvement medic., 1873, Nr. 49)
1 

where the pus 

passed into the duodenum from the gall-bla.dder, which was implicated in the abscess. 
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through the intes tine, it is frequently mixed so in timately with 
the Imces as to be diffiClllt of detection. In such cases a prob
able diag nos is is all that can be made, and thi s rests upon the 
coincidence of the sudden feeling of relief, wi th the appea rance 
of the dian·hcea, and the rapid di sappearance of the objecti re 
symptoms. 

\Vhen the abscess opens into the pelvis of the righ t k idney , 
the pus is evacuated with the urine. In the case reported by 
1Iuet 1 the urine, voided with tenesmus, after havi ng bt,e n bloody 
for several days, sh owed a di rty brown coloration, ancl yielded a 
cop ious deposit, containi ng, a long with pus and red blood -cor
pusc les, a g reat numbet· of liver-cells. 'l'his condition grad ually 
changed, di sappea ring entirely at the encl of several weeks, while 
during this time normal, pale, clear mine (from the left kidney, 
tile right ureter being occluded) was passed but once. After the 
liver, which before was very much smaller, 11ad returned to its 
normal size, the region of the righ t kidney showed an increased 
sensitiveness to pres ure, the pain shoo ting down toward the 
bladder and the righ t inguinal region. 

\\'hen the abscess makes its way into the bronclti, indications 
of an in ll ammatory i11flltratio11 in the lowest segment of the right 
lung soon appear ; a. marked dulness extends for seve rnl finger
breadths upward from the base of the lung, and less frpq1tently 
reaching to t lrn scap1 tl a ; ausc t1 ltation re veals crepita nt ra les or 
bronchial breathing; and, in addi tion, more or Jess aente pain in 
the shoulcler, difficult breathing, and cough, with spu ta typi cal of 
pneumonia. or catarrh , are present. In a, case which en.me under 
my own observa tion the accompany ing fen :i r was in termittent 
(temperature ri sing in the evening to 39.7° (103.5° F .), and falling 
in the morning some tenths below 37° (98.6° F .) . Arter the dysp
nma and frequency of the cough has increased, ancl the breath 
(as often happens) has become offensi,·e, the spu tum changes its 
character. At times there is suddenly thrown ont- generally 
with violent choking-a torrent of pus of a reddish brown, brick 
recl, or yell ow color, hadng a pu trid oc101· a nd ta ste. The qnan
tity of this pus may be very abundant . In IIeaton's' case i t 

1 Nederl. Tydschr. voor Geneesk. 1867. l. 1 p. 648. 
' Brit. Med. Jour. July 31 1869. 
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formed in six hours sufficient to fill a chamber-vessel. At othe1· 
times the sputum consists of thick lumµs, in which streak s of 
whi tish 01· redd ish brown pns are cemented by means ot 1·iscid 
mueus, blood being frequently present, and, as R oui s (Joe. cit. , p. 
138 and p. 184) Jia s shown, shreds of tissue from the lungs, or pos· 
sibly the liver, niay occasionally be included in thu expectoration. 
Acconl ing to Heinemann the clear brick-red color of the puru
lent expenoratio n is so characteri s tic that it is s uflic i ~n t in itself 
to determine the diagnosis of hepatic abscess. Bndd a lso, in 
several cases, based the cliagnosis of hepatic abscess, of which he 
had 11acl 110 pn'vions intimation, upon the color of the expectora
tion. According to this latter writer, the pus firs t takes on this 
peculiar color during it::; pa~sage through the Jung, in w11ich it is 
mixed with blood a nd broken-down parenchyma. Still, as Rouis 
suggests, it is quite probable that the pus contains the coloring 
ma tter (altered h<emoglobin) before leav ing the liver, inasmuch 
as the contents of the abscess evacuated through the abdominal 
wall , or detected post-mortem, is found coloreu different shades 
of red. Frc•quently bile is found along with the pns in the ex
pectoration. (In one of my cases-demonstrated by P etten
kofer' s test- the bile appean•d from the seroncl day, continuing 
present fo r thrPO weeks, and for months in two Of Jleinel;lann's 
cases, which, like mine, terminated in 1·ecovp1y.) Pure bile is 
al so o[ ten coughed up in large amounts, one of R ouis's patients 
mising 000 grammes in two days, whil e in a case in Hasse's cli
nique, reported by 'Volfes, ' 400 c. ctms. of a yellowish fluid wert' 
expPetorated, which contained bile-pigment a nd liver-cell s, some 
of whieh were perfectly preserved, while others wPre partially 
broken down. Ileitler saw greenish yellow sputa , containing 
bile-pigment, but no biliary acids, precede for severnl days the 
expectoration of pus. Air which has passed from the bronclii 
into the purulent deposit of the lnng may, when the latter is 
favorably situated, give upon percussion the indica tions of :i 

cavity within the area of dulness corresponding to this deposit. 
If the perforation of the diaphragm is into the right pleura-

which, although very infrequent, may even occur in case of 

1 Deutsche Klinik. 1804. S. 11. 
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abscess of the left lobe (P eacock ')-the symptoms of a rapidly 
del'eloping empyema appear. In such case no diminution of the 
volume of the enlarged liver is to be demonstra ted ; on the con
trnry, the lo\\"el" eclge of this organ reaches lower clown , and 
a bove, the clulness of the liver passes d irectly over in to that 
1·ausecl by the iluid contents of the p leura. The possibility of 
distinguishing such a condi tion from a pleuritic exudatiou, 
caused, wi thou t previous perforation of the diaphrag m, by an 
abscess upon the convexity of the liver, is greatly reduced, inas
much as it is highly probable that such an exudation already 
exists before the upper layer of the diaphrag m is completely 
perfo ra ted by the ulceration. The conclusion that the perfo ra
ti on has taken place is apparently correct when, a t a la ter time, 
the pnriform chamcter of t he contents of the pleura b clemon
stratecl by its discha1·ge through the wall of the thorax or into 
the lung ancl the brnnch i. For the cases, like that observed at 
'l'raube's clinique by Loewer,' are extremely rare in which, with 
out perfo ration of the diaphrag m, pyothorax is developed, and 
opens through the bronchi. 

The discha rge of pus from the liver in to the pericardiU1n 
C'a.nses pain or more or less severi ty in Lhe cardiac region, irregu
lar action of the heart, palpitation, an x iety, a sensati on or op
pression, and suffocation, as well as the physica l indications of a 
rapidly increasing pel"icarclial exudation. In a case in whicl1 
the abscess opened inw both the stomach a nd the pericardium, 
Graves' cle tcc t1•d a metallic tinkle accompany ing the ileart
sounds. 

" ' hen the abscess opens in to the abdominal cai>ity, the 
·ymptorn s of diffuse peri tonitis generally fo ll ow. In rare cases, 
howevc1·, when the pus is di scharged slowly, or when suflicient 
adhesions ham been prev iously formed around the place of per
foration, the indications or peritoniti s remain limi teil to a cir
cnmscribed a rea, a n encysted pus-deposit being formed . This 
deposit may then open ou tward through the a bdominal wall , as 

1 Transact. of the Pathological Soc. XIX.1 p. 243. 
~ Berl. klin. Woebcnscbrift. 1864. S . 461. 
3 Dub. Jour. Jnu. , 1869. 
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occurred in n case of Cambay (loc. cit., p. 225) between the 
eleventh nnd twelfth ribs, or in thnt of R oui s (loc. cit., p. 319), in 
which there occurred a perforntion from the liver into the great 
omentum nncl subsequently through the ep igastrium; or it may 
rnmmunicate with the colon, as in the cases reported by Schmidt 
and Koster,' nnd by Domenichetti,' wliere n distinctly fluctuat
ing tumor existetl in the one ins tance between lli e ens iform car
tilage and left ribs, in the other behind on the rig ht side over 
the two lower ribs, in which the containecl air could be demon
strnted by pal pa ti on and percussion. Haspel (Joe. cit., p. 193) 
mention s the ease of n patient in whom an encysted pus-deposit 
extended from the li ver to the ingninal canal, and the pus pour
ing into the ]atter formecl an extensive tumor reaching clown 
into the scrotum. Kallies' repo1-ts a n exactly similar case, in 
which puncture of the scrotum cnusecl the discharge of a very 
great amotuit of pus, nnd was followed by recovery. 

P erforati on of the portal ?Jein by an abscess situnted itl the 
left lobe occurred in n case described by \\'yss, without giving 
J'i se clu1·ing life to any symptoms pointing to this process. 'l'he 
same js true of a case of Colin,~ in which the abscess rommuni· 
cated with the ?Jena cava by nn opening twenty-live millimetres 
in diameter. 

Perforation occurs in about one-hal.f of the cases of h epatic 
abscess. OI the 203 cases collected by Rorii s, the suppuration 
8pread b1,yoncl the li1·er in 107, and in 17 oI these, where several 
abscesses ex isted, only n part opened sp ontaneously. The fol. 
lowing numbers will show the relative freq ut>ney or the occur
.-ence of the perforation in the several directions : of 170 cases, 
24 of which arP taken from the latest literature, the others from 
collections of H.ouis, Dutroulan and De Castro, th<' perforation in 
74 was into the bronchi, in 32 into the intestinal tube, in 26 into 
the right plema, in 23 into the abdominal cnv ity, in 13 into the 
stomach, in -1 into the pericardium, in one in to the pelvis of the 

1 Needcrl. Wcekbl. Juli, 1854. Schmidt's Jahrbb. Bd. 88, S. 310. 

' The Lancet. ISG3, G February. A similar case is also mentioned byBristowe (I. c. ). 
3 Med. Zcit. Russi. 1845. Nr. 6 u. 7. 
•Wiener medic. Presse. 1865. Nr. 50 u. 51. 
~ Gaz. hebdoru. de med. et de chir. 1873. Nr. 33. 
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righ t kidney. No estimate can be g iven with regard to the per
forati on of the abdominal wall , inasm nch as the cases in which 
thi s process took place spontaneously cannot well be separated 
[rom those in which it was brongbt abo ut or a ided by artificial 
means. 

Among the above 170 cases there are three in which succes
sive perforations took place in difierent direc tions. \Vhether 
such openings origina te in the same or different ttbscesses, can 
hardly be determined wi th certainty during life. The la tter cast' 
is the more probable when one of the organs invaded by the 
suppuration is upon the concave, and the other upon the convex 
sur[ace of the Ji rnr, as, e.g., when the perfo mtion takes place in 
the pleura and the peritoneum (Haspel, Joe. cit., p. 182), or in 
the bronchi and the intestine (Depesselche 1); while two perfora
tions communicating with the same abscess are to be fo und , as a 
general rul e, upon the same side of the liver, as in Budd's case 
(Joe. cit., p. 86), in which first the stomach and tlw n the abdomi
nal wall were perfo rated, and in tha t of Man oin ,' where the pus 
bur,;t in to the pleura and the seat of the kid ney. 'Vhen, how
ever, the abscess occupies the entire thickness of the liver, the 
perforation may be in exactly opposite directions, as, e.g., in to 
the colon and the pericardium. ' 

Comp lications. 

Apart from the dysentery and malarial feve rs of hot regions. 
there is no disease-if consecutive inflamma ti on or the pe1·ito· 
neum and righ t pleura be exceptecl-which occurs wi th any rela
tive frequency as a complication of suppu rat ive hepatitis. Some
times peri rarditi s and pleuritis, both usuall y accompanied by 
sero. fibrin ous exudat ion, as well as pneumonia, supervene, when 
the centre of hepatic inflammation is not sea ted near either the 
pericardium or the pleura, and are usnally, in such cases, the 
proximate cause of death . Moreover, the changes in the lh·er 
itself, as well as in other organs, due to ch ronic alcoholi sm- fur-

1 Jour. de mCdcc. 1843, Juillet. 
' Arch. gCn6 r. 5. S6r. , 'l'. XX., p. 568. 
'Ibid., 1828, p. 98. 
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thermore, chronic affections of the lungs and bronchi, chronic 
hepatitis, pyelitis, etc.-occasionally accompany hepatic ab· 
scesses, and hasten the exhaustion of the invalid. In quite ex 
ceptional cases erysipelas capitis (Andral , Obsen -. 28), bilateral 
suppurative parotitis (Koehler, 1. c.), and thrombosis of the 
femoral vein (J e[ erson and :Martin') have been observed as acces
sory diseases. 

Diagnosis. 

Cases are not infrequent in which it is impossible to recognize 
the di sease during lite, either because of the absence of all symp
toms indicating liver disease, or because of the presence of only 
those symptoms which cannot be traced with certainty to thP 
li rnr (e.g., pain in the shoulder), or which may be equally duP 
to some olher disease of that organ (such as hypertrophy, icte
rus, etc.). To this category belong especially chronic cases; and, 
above all, such as occur concomitantly with, or in the train of. 
other di seases whose symptoms accord with those induced by 
suppurative hepatitis; so also cases complicated wi th dysentery 
occnning jn warm climates, and many cases appearing with us 
as an accompaniment of pyromia, as well as some others proceed
ing from affections of the gall-dncts. Among these are to be 
reckone<l. furthermore, many insidiously progressing cases which 
come under observation only when the suppurative process ex
tending beyond the borders of the liver sets up infla,mmatory 
changes in othrr neighboring organs; the ]a.tter alterations are 
then read ily taken for independent affections, inasmuch as the 
clinical hi sto1-y frequently furni shes no clue to the original dis
ease. This remark is applicable to the consecu tive pleuritis and 
the di sturbances induced by the perforation of the lungs, espe
cially when such disorders persist for a long t ime, and are .accom
paniecl by a chronic bronchitis, to which the purulent expectora
tion can be referred ; as, for example, in one of the cases reported 
by Kussmaul. llei11emann remarks concerning the diagnosis of 
tropical hepatiti s : "Diseases of the lower lobe of the right lung 
must be studied with great ca,re, in order to determine as to the 

1 The Lancet. 1860, Feb. 7. 
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presence of an hepatic abscess." In a case related by Dohlhoff,' 
in which perforntion of the pelvis of the right kiurwy took placP, 
the patient sufiered, dnring the last eighteen months of his life, 
from attacks of pyelitis. 

Bnt even wlwn the disease gives ri se, from the beginning, to 
more distinct synrptoms, the diagnosis does not, as a rule, be
come certain until the symptoms of abscess-formation (rigors, 
projections upon the liver which may he felt or iiercussed, fluc
tuation) have appeared. The only exception to tltis mle is to he 
found in the cases in which one of the causal factor·s of suppura
tive hepatitis is present, whereby the theory or the existence or 
the di sease may he rendered d priori probable. Hence, in 
reg ions where tlre disease is endemic, the symptoms of the first 
stage (gastric disturbances, fever, painful enlargement of the 
liver, pain in the shoulder, sleeplessness) possess pathognomonic 
importance. Among us the traumatic cases are the ones which 
often pernrit of an early and direct diagnosis. In all other cases 
the correct conclusion is usually reached much later by the ro und
abottt process of elimination, which, st rictly speaki ng, afiords, 
often enough, nothing bnt a scientifica lly-grounded coujt,cture. 

The difficulty of diag nosis is shown most conspicuously in 
that, even when cons idering snch symptoms as are most c1rn rae
teristic o[ suppmative hepatitis, this may be confo unded with 
other diseases iI the observations are not made with great care. 
Whenever tluctuati on can be felt in a circnnrscl'ibecl area in the 
region of the enlarged liver, there is genera.lly but little doubt 
concerning the na ture of the di sease; and yet, with rega rd to 
these symptoms, error is not impossible. 

Echinococcus cysts are hardly to be mistaken for abscesses, 
inasmuch as their development is slower, usually painless, and 
is not followed by any injurious efiects upon the nutrition of the 
body; while, on the other hand, the suppuration of an echino
coccus cyst produces the same symp toms as does an hepatic 
abscess, so that it is only by a knowledge o[ the prnvious symp
toms that the two can be with certainty di stinguished from each 
other. 

1 Med. Zeit de.ci Vereins f. Heilk. in PreuMeo. 1837. Nr. 38. 
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Distention o[ the gall-bladder, which shows some similarity 
to an abscess in the neighborhood o[ the gall-bladder, by pre
senting a pai11fu1 flu ctuating tumor at tlrn etlge of the liver, and 
by an accompanying fever which is often attended with chills, 
may genprally bu distinguished, upon more careful examination, 
by its pea1·-shapcd or S{' llli-globular form, the abscess having the 
shape of a low, rounch·d prominence, wi th "broadt'r base. The 
doughy fee ling which is usually observNl in hepatic abscesses 
adherent to tl1 e abdo minal wall, is wanting to the swollen gall
bladder. 

In cases o[ medullary cancer of the liver, when, as exception
ally occurs, the superficial uoclules are so soft as to give ltnctua
tion, mistakes can be a1·oided ouly by a careful consideration o[ 
a ll other circumstances o[ the case. 

In order to distingllish between an abscess in the deeper 
layers of the abdominal wall and an hepatic abscess which may 
be suggested by the position of the former, Sachs 1 (Ca iro) recom
mends that a fine insect-pin be thrust into the tumor until the 
cessatio11 of resistance indicates that the cavity is reached, when, 
if it is an hep:ttic abscess, the free end will move in the opposite 
direction to the motion o[ the diaphrag m, rpmaining, on the 
other hand, motionless during respirntion when inserted in an 
abscess oC I he abdo111i1ml wall. 

Rigors, which are so import:tnt in the diagnosis o[ suppura
tive hepatiti s, m:ty also be as misleading as ltuctnation. vVhen 
these recur with regularity, followed by the hot and sweating 
stages, with intervals of freedom from fever, they frequently 
lead to the diagnosis o[ intermitten t malarial [p,·er, bnt are to be 
distinguished from the paroxysms of the latter in that they 
almost always appear in the afternoon or evening, and are only 
slightly, or not at all, controllable by quinine; while the malarial 
attacks u sually occur between midnight anil noon. (The con
trary observations of Cambay and Jaccoud' upon the efficacy of 
quinine remain wholly unconfirmed. ) It should be added that 
any demonst rabl e 0nlargement o[ the spleen is al so frequ ently 

1 Gaz. hcbclo m. , 18681 No. 14; Ueber Hepatitis der hciasen Lii.nder, Berlin, 1876, 
s. 71 f. 

i Dieulafou1 Gnz. des HOp. 1807, 89. 
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wanting, while the lil·er is usually swollen more than in ord inary 
malarial fever. 

Rigors and elent tions of temperature, recurring irregularly 
in connection wi th icterns and moderate enlargement of th1• 
lil·er, al so occur in those cases of pyremia in which the liver 
rrmains free from metasta ses. Even when a peri to neal pus-de· 
posit, or a pr•·«•x isting ulceration in the tract of the roo ts or the 
portal vein ran be demonstrated, the above-mentioned symptoms 
do not yet justify the positive diagnosis or hepatic abscess, as 
these ma y be clue to a pylephlebitis which has not extended into 
the pa1·enrhy n1a of tl 1e liver. Under such conditions, a well
marked sensitiveness of the liver is the most valuable diag nostic 
sign. 

Irri tation of the bil e-dncts by calculi also gil·es rise sometimes 
to febril e attacks, whi ch begin with rfr~ors and recnr at regular 
interrnl s ; while pa in in the region or the Jh·er and even in tlu• 
shou lckr an cl lumbar region, as well as gastric di sturbances, may 
al so be pre,ent, so as to present a group or symptoms very simi
lar to thost> of hepa ti tis with abscess-fo rma tion. 11owe,·cr, not 
on ly is tlw splenic enla rgement which accompanies metasta tie 
hepatiti s wanting, but the liver, as ::t. rule, is of norm al s ize, ancl, 
when enl a rged by a s tasis of bile in consequence of occlusion of 
its duct by a calcnl us, icterns is present o[ such a degree or 
intensity as is only occasionally to be seen in lwp>i ti c abscess
apart from the rery rare cases i11 which the cl11cl1ts clwlecloclw s 
is compresseu by the abscess itself-caused by inflammation o[ 
!he biliary passages clue to the presence or calculi. 

In many chronic cases or hepa ti c abscess in which hectic feyer 
ancl night-sweats a re present, together with moderate enlarge
ment or the Ji\·er, the complication or chronic hronchial catarrh 
may easil y lead to its being mistaken fo r pulmonary phthisis, 
which etTOr may, however, be always a\·oiclecl by ca re[ul consid
eration or the hi story or the case ancl by accura te obsen ,ation of 
the condi tion or the ap ices or the lungs. 

The best protec ti on against the error or attribu ting the 
changes in the physical condi tion of the thorax, caused by a 
large abscess on the convex surface of the liver, to pl euriti c 
exudation, consists in accurately noting the upper limit of dul -
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ness. This always rises higher, in such abscesses, npon the 
anterior wall of the thorax than upon the back (vide above); 
while it is well known that in pleuritic exudation the contrary 
condition generally exists, or, at any rate, the line rnns at the 
same level around the alfected side. 

Course, Duration, Termination, Pro;nosis. 

In Lho majority o( cases suppurative h epatitis assumes a 
chronic form; anti., even where it begins with acute sy mptoms, 
the suppurative stage is often of long duration. H the affection 
runs an acute course throughout, it exhibits a uniform progress 
also in its symptoms. In the subacute and ehronic cases it 
often happens that Some, and perhaps the greatPr part, or the 
symptoms are temporarily modified, Ol' disappear altogether, to 
become aggravatecl again, or to reappear anew, at the expiration 
of weeks Ol' months. There may be, also, occasionally interposed 
during its progl'ess a period of complete latency. 

As regards the duration gl'eat variations are manifested. In 
traumatic cases, where this can be most accurately cleterminec1, 
it varies, where the result is fatal, betwe0n several weeks (twen
ty-fh'e clays, Curschmann) and two years (Andra!, Observ. 28); 
where the disease terminates in recovery, it usually lasts from 
two to tlm•e months, though the duration may also be somewhat 
shorter, or, again, much longer. A railway servant, in whom a 
fluctuating tnmor, seated at the margin of the ribs, was laid open 
hy Fi8rltel'' by mea ns of an incision, twenty clays after the 
reception or the injLLI')' (blow from a railway-wagon in the region 
or the liver), was able to 1·es nme work by the sm·enth week. In 
a. case observed by Goodwin,' in a delicately-formed woman, 
where sponta neous open ing into the stomach, and subsequently 
through the abdominal wall occul'recl, a fistula still remained 
open ten months after the injury. Among the idiopathic cases 
some are observed, in tropical as well as in temperate regions, 
which, after a cou rse lasti ng but from one ancl one-l1alf to tlll'ee 

1 Zcit.schr. f. Wundiirzte und Geburtsh. XX.I., 2, S. 81. 
'Brit. Med. Jour. Sept. 1 1864. 
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weeks, terminate fatally. ,\.ccording to Dntroul:tn, the disease 
rnny mn through all it~ stages in from eight to ten day~. Rouis 
states that the shortest duration in cases compli<'ated with dys
entery is ten days ; in cases not so complicated, eight.-en clays. 
In one of the cases reported by Andra! (Joe. cit., p. 75), death 
snpervenecl nt the expiration of sen·ntpen days; in another case 
of the same author (Observ. 22), at the expirat ion of forn·teen 
days; in the case commnnicatecl by l\' unclerlich,' as early as the 
twelfth day. 

It is usual, however, for the disease to extend over a much 
longer period, which very often cannot be accurately deter
mined, either because the beginning of the prncess is loo sl ight
ly marked, the sy mptoms not being well defined until sup
puration has commenced, or because the hepatitis remain~ 
quite latent up to the time of the appearance or the plwnomena 
indicat ing ]Jel'fonttion into a neighbol'ing organ. Reckoning 
from the first sy mptom of the disease to its termination in death 
or in recovery, there will be observed in a majority or cases a 
duration of from one to five months. In the six cases induced 
by emboli sm of the }JOrtal vein, reported by Tuenge!, from 27 to 
38 clays interv~necl between the appenranee or the first chill and 
death. According to the observations of Geddes (in J\Iadras), 
the average duration amounted to between 40 and 118 clays. 
OE 192 fatal cases, Rouis observed that, where the abscesses clicl 
not open externally, the duration was, on the average, 70 clays; 
where they resulted in perforation, 110 clays; and in 2G cases 
terminating in recovery, where they discharged their contents 
externally, 140 days. 'l'he longest duration reported by Roais, 
in a case complicated with dysentery, where the abscess re· 
mainecl confined, amounted to almost sixteen months. There may 
be found isolated statements according to which the disease may 
apparently last a much longer period. An observation of this 
kind by Andra! (death two years after the injury) has been 
already quoted . In a case reported by J\fayet' death supervened 
after an illness of two and one-half years, dispersed, however, 
with intervals or reli ef lasting months. Green how' relates the 

1 Arch. d. Ileilk. I., S. 25. 'Gnz. hebdomn.d. 1873. Nr. 39. 
3 '.rransnct. of the Pntbolog. Soc. XVIII., p. 117. 

VOL. IX.-10 
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<'asc of a man, aged sixty.two year::;, who, a(tpr a residence of 
thirty-five years in India, had experienced cluring the subse
quent six years jn England vari ous attn.C'ks o( fpvc•r ncconi
panied by non-rl1ytluni('ul, re('UlTent <'h ill s, and had gradually 
:t<:<1nirec1 n. tumor of ton~ic.lerable sizP: on post-mortem exam· 
ination thern was foum1 in tho leit lobtl one Yery la rge abscess 
a nd several small ones, and upon tlw hypertrophied right lobe a 
cicatrix }JPllelmling deep in to tl1 e textme. In the case of Law
z.;on, the surgeon, who hac.1 snrdn~-cl an ac ute hepatitis occurring 
in India more than ten y<·ars pt·evious lo his death, the liver con
tained (as is reported by Budd, Joe. cit., S. 16.3), in addition to a 
stella tetl cicatrix of the consistpnce of ca rtilage, numerous ab
scesses t•ach as large as a hazel-nut anc1 filled with " ·hite pus. 
Berluh1s' reports a case wlwre the hepatitis is sa icl to liarn lasted 
as long as fi (teen years. 

Suppuralirn hepatitis terminates much morn frequently in 
death t han in recovery. In the endemic form in North Africa 
there occnrs upon the average one case of recovery to four fatal 
cases (in Algiers, according to Rouis, 102 died out of 201, i.e., 80 
per cent. ; according to statistics gatherecl by the J\fedico-Chirurgi
cal Society of Alexandria, 58 out of 72, i. e., 80.65 per cent. ; 
according to De Castro, of .\lexandria, 93 out of 128, i.e., 72.5fi 
per cent.). In the East Indies, according to the statement ol' 
J\Ioreheacl, the proportion appears to be far more favorable; 
among those admitted to the hospitals suffering from acute or 
chronic hepat iti s, the above-mentioned autho1· round a mortality 
of only 14 to 37 per cent.; he himself admits, however, that cases 
of cirrhosis may have been included among hi s stat istics; it 
shoulcl be ac1c1ec1, moreo1'er, that among physicians practising in 
the tropical regions, acute hyperrem ia is usually regarded as the 
first singe of hepatiti s. The observations above quoted respect
ing Africa relate, ]1 owever, exclusively to cases in which suppma
tion supen-ened. The frequency of the fatal termination in those 
regions is att1·ibutabl e chiefly to the complication with dysentery 
that is so common, which not only contributes materially toward 
the exhaustion o[ the patient. but also apparently prevents the 

---- -- ---------
1 Ga.z. des HOp. 18-39. Nr. 20. 
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abscesses from opening so often extemally as is the result when 
thi s di order is not coexistent. According to the observations 
collected by Roui s, out of 24 abscesses not attended by dys
entery, 19 (i. e., more than two-thirds) d ischarged their con
tents extemally ; out of 118, on the other hand, accompanied by 
dysentery, only 58 (i.e., one-half); ot the former, 14 reco1·ered 
(i.e., about three-liftbs); of the latter, 23 (i . e. , somewhat more 
than one-fifth). 

Iu Lhe temperate zone the fatal termination of the di sease is 
Hot less frequent than in the tropics. The sta tement of Frerichs 
- not in accord with the above-wotlid apply, at most, as he 
himself moreovl'r intimates, to traumatic hepatitis; as regards 
this variety, however, no more favorable rate of mortality is 
obtained from the statistical data to be found in the literature 
of the past thirty years tha n that aborn quoted with respect 
to uncomplicated tropical hepatitis; of the twelve cases, sernn 
terminated in recovery, three as the resu lt of operation and 
four after perforation, the abscesses bmsting respectively into 
the stomach, in testine, pelvis of the kidney, and bronchi. It 
woukl seem hig hly probable, therefore, that a larger proportion 
oI the cases tflrminating in death than in reco,·ery remain un
publ ished. \ Vhen the cause of the malady could no t be deter
mined, on ly a small number of cases were cmecl, apart from those 
of traumatic origin, while in some of the record1>d observations 
inc luded under thi s catPgory, it is, moreovPr, donbtful whether 
the case was not one of suppurating echinococci.' " ' hen the for
mation or pus in the li1·er has been preceded by some afl'pction or 
the bilP-ducts, or where it is of metastati c or pyromic origin, the 
terminat ion in death constitutes the rnle to such an extent that 
in the li st of cases to which reference has been macle I have found 
hut a single observation-omitting an accidental co-existence 
of extemal injuries with hepatitis-which might be regarded 

1 The great majority of observations respeC'ting hepatic absce!ls terminating in re· 
covery, contained in the French and English literature, relate to indiviclnals who have 
been sooner or later taken ill after retumiog from a temporary residence iu a hot 
climate, the symptoms simulating those induced by a fully -formed hepatic abscess; it 
is hardly necessary to remark that snch cases shou ld not be embraced in the stati~tica 
of hepatitis of the temperate zone. 
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as an exception. This relates to the following case reported by 
Yedrenes : ' Robust man, twenty-four years old; wound from 
a sword-stroke on the right pa rietal bone, aml 0 11 one ha ncl ; after 
the twenty-first day extensive suppuration of the woltnds; after 
the twenty-thinl day repeated chills; subsequently pain in the 
hepatic region, especially in the vicinity of the left Jobe ; gradual 
formation of a t umor between the ensiform cartilage and the 
navel ; perceptible Huctuation; opening of the abscess after the 
previous application of caustic; discharge of half a tumblerful 
of pus; after prolonged suppuration, complete recovery. 

The fa tal termination is most frequently consecutive upon 
exhaustion from long·continued suppuration, fever, derangement 
of the digestion, etc. It often happens that the processes (py
mmia, affections of the bile-ducts, ul cerations or the large in
testine) gi,·ing ri se to or complicating the hepatiti s, contribute 
very materially to the exhaustioil, and under certain circum
stances e,·en more than the hepatitis itself. A similar effect is 
produced by the consecutive pleurisy, especially the purulent 
form produced by perforation. 

Death may be brought on at a more rapid rate; with relative 
frequency by diffuse peritonitis, where it may be produced by 
}Jropagation of the inflammation from the serous capsule or the 
liver, or by the di scharge of the contents of the abscess into the 
abdominal cavity; occasionally by pericarditis, eitlier perforative 
or induced per contiguitatem, and by the formation o! metastatic 
deposits in the lungs after thrombosis of the hepatic ,·eins; 
rarely by too great extension of the pneumonia caused by an 
advance of the suppmation into the lungs; in qui te exceptional 
cases, by the abscess perforating into the vena cava; by hmmate
mesis, or bronchorrhagia, where it bursts into the stomach (De 
Castro, Joe. cit., p. 19) and bronchi (Bitchey) respectively. 

In endemic hepatitis, according to the statement or observers, 
recovery may take place in the first stage, before th P commence
ment or suppuration. At many times (En temps d:endemie be
n igne: Dutroulau , Joe. cit., p. 626) such cases constitute the 
greater number. As a rule, their duration is from one to two 

I Rec. de mem. de med. mil. 18601 Avr., p. 320. 
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wePks, though they not unfrequently leave behind a long-contin
ued enfeebled condition of the patient, an enlargt·ment of the 
}j,·er, subs iding only quite g radua ll y, and a tendency to relapse. 

" ' here the for mation of an abscess has al ready bPgun , recO\-
ery does not u ually [ollow un ti l tlie pus has been dbcharged 
extemally. Passing over, at this point, those cases of recovery 
brought on by aid of operative interfere nce, there will be foum1 
thxee principal clia.nnels by which the evacuation may occur: by 
way o[ tile bronchi, the digestive canal, and the cxtemal parietes; 
the first mentioned being that by means of which tile road is 
most frequently (absolutely and relatively) paved fo r a favorable 
termination; the second being considerably behind the first as 
rega l'ds absolute frequency, though but sligh tly so as regm·ds 
relative frequ<'ncy. Accol'ding to the statbtical data of Rouis, 
out of 30 patients, in whom the abscess opened into the air
passages, l J recove!'ed; out of H, where the pus discharged in to 
the stomach or in testine, 7. Acco1·ding to De Castro, out o[ 2.3 
cases of the first class there occurred 19 recoverie,;, and out o[ 
17 of the latter class, 11 recoveries. According to Heinemann, 
the evacuatio11 through the lungs is the mode mo ·t favorable to 
recovery. Dntl'Oulau (Joe. cit., p. 631) considers the bursting into 
the digestive canal more -favorable, without, however, fortifying 
this tl 1Pory by figures. The opening of the abscess through the 
abdominal or tho1·acic wall, when Je tt to itself and not expedited 
by a1'lilicial aid, leads but seldom to recovery ; this is attribu
table partly to the fact that, on account o[ the length of time 
commonly required for the abscess to discharge its contents ex
ternally, when this course is taken, it usually attains a consider
able magnitude: partly, however, to the ci rcu m$tance that the 
operation is usually omitted only in those cases in which, owing 
to the enfeeblement of the patient, no benefit can be thereby ex
pected. \Vhere perforation takes place into the ]l<'lvis o[ the 
kidneys, recovery may follow, as is proved by the observation of 
H1tet, above referred to, and by two other instances di scovered by 
him in the literature of the subject. The length o[ time from the 
b<'ginning of the di scharge of the pus to the complet ion o[ con-
1·alescence will vary, of course, according to the circumstances of 
the inc1ividual r-ase, and may be prolonged to such an extent, 
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especially by complications (dysentery, malarial diseases) or con-
8eCltti,•e disorders of digestion, that it is extended over several 
years. As a rule, it amo unts to only from 011e to two months, 
and instances of stm more mpid progre:ss in recovery occur in 
nil three mo<les of m·acuation. After perforation into the bron
chi one oI Rouis·s patients recovered in seventeen days; of De 
Castro's one recovered in seventeen days, one in fifteen, and one 
in twelve; the patient in the cliniqne of Th. \Veber, whose his
tory is reported by TophoJI, was discharged curecl nineteen day 
after perforation into the stomach; in the single case in which 
Ronis (Joe. cit., p. 160) saw recovery ensue after spontaneous 
bursting through the external wall, this followecl within fifteen 
days. 

In many cases the result is but an incomplete healing of the 
abscess: if its walls are too callous to admit of sufficient approx
imation, then the secretioll of 1rns continues, though possibly 
in diminished quantity, and prevents the closme of the passage 
leading outwarcl; a permanent fi stula is thus formed bPtween 
the cavity of the abscess reduced in size and the external eover
ing, or the bronchi. According to two observations by Petit Fils, 
cited by De Castro (Joe. cit., p. 38), the communication with the 
intestine may rPmain open for a period of years. :Martenet saw 
a soldier in Algie1·s who was obliged to have an hepatic abscess 
punctured every two or three months, in the meanwhile attend
ing to hi s dnty; upon each occasion a glassful of thick pus was 
discharged, and in two or three days the openinµ: had again 
closed; within a period of scarcely four years puncture was here 
performed twenty-four times. 

It can be safely asserted that small hepatic abscesses, which 
have not previously discharged their contents, may uuclergo cica
trization after the reabsorption of the serum and pus-cells that 
have sustained molecular disintegration; for snch cicatrices, 
similar to those left behind by healed abscesses after the Pvacn· 
ation of their contents, have been round in the liver, either alone 
or accompanied by pnrnlent deposits, by several observers' on 

1 Compo.re Cttmbay, loc. cit., p. 223; Haspel, loo. cit., pp. 2:J9 nnd 240j Aloreluad, 
loc. cit., p. 346 i Dutroulau, loc. cit. 1 p. 346 i and the observations of B1tdd and Green
how, above cited (p. 130). 
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post-lnortem exami nation of indiddual; who had exhibited dur
ing Jife unequiv oca l symptoms of hepatitis. :1. cas<' rPported by 
Cas. Brous~ais shows that e\'en se,·eral abscesses eonta in f;\c.l in a 
liver may all hecome cured in the manner above indicated; in a 
man , thirly yea r::; of agP, who hacl been c.lischargec.l as conn.i
lescent after an attack of dysentery anrl hepatiti•, but who, after 
a recurrence of tho former affection, had died, there wprP found 
seated on th e convex surface of the liver four white, radiating, 
hard cicatri('es, though tho organ dicl not present any other in
flammatory alterations. 

That reco \·ery is possible, however, e,·en when' se\'0ral l.argP 
abscesSPS t>x is t , iwovided these all open externally, appears to 
be demon; tmted by a case observed by Goodwin,' which, being 
unique, is here given in abstract: 

In a woman, aged thirty-eig ht years, after the reception of a blow in the region 
of the liver, there arose violent pain ut that part, fever, with delirium nnd consider
able swelling of the rig ht side; during a scn·re attack o f choking lhcre was sud
denly vomited over one-hair pint of offensive pus, which cont inued to be di s· 
charged in this manner in dimini!>hcd qua ntity daily fur the next three weeks, the 
right s ide being, meanwhile, reduced in volume. Three and one· hnlf months after 
the wound, recurrence o f severe symptoms of hepatiti s: the right 11ypochondrium 
projecting considcrnbly and tense; the lower margin of the liver perceptible upon 
palpation from the ri ght iliacal reg ion to the navel. .Fourteen class later there fol
lowed spontaneous rupture between the cnsifunn cartilage and the navel immedi
ntely to the ri ght o! the median line, with the evacuation uf one-half pint of foul
smclling pus; tivc days later1 opening of a second purulent collection hencnth the 
middle of the right in fer ior margi n o f th~ ribs; and again, nine days later, open
ing of a third a.bscess at a point between the first two, with a discharge each time 
of about a pint of offens ive pus. At the expiration of about two months the two 
openings last formed closed, whereas the first was still secreting nt times brownish 
scrum, at other times thick pus. By the tenth month after the illness the patient 
was convalescent, but the discharge from the fistula sti ll continued. 

Suppurative hepa titi s is an extremely dan!!•·rn11s disease. 
The prognosis may be here rendered still more unfarnrable by 
complications with d_rsentery, obstinate intermittent fPver, and, 
in general, with th ose prncesses which accelerate exhaustion; it 
is almost absolutely unfavorabl e when the affection is of pyre
mic origin, or when it is attributable to some lesion of the bile-

1 Brit. Med. Jour.1 Sept., 186-l . 
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duds, and likewis<' whe11 exudative pleuri ti , metasta tic disease 
of the lungs, or extensirn pneumonia supervenes. rr dill'usecl 
p~ri ton it i s 0 1· t he pericard itis of perfo ration is induced, death io 
then close at ha nd. The cure of hepa t ic a bsce ·ses which ha1·e 
not d ischarged their content s is of such extremely rare occur
rence, that when the diagnosis is certain, the possibility of 
such a result is hardly to be taken in to consideration. \Vhen 
the abscesses open extemally, i t is of li ttle importa nce, in a 
prognostic sense, t hrough which organ t hi s mptul'C takes place ; 
but i t is a matter or material consequence whetlwr or not, con
secutive u po11 thi s opening, the symptoms of the di s<'ase abate, 
a nd completely disap pear ; for the persistence or n 'currence of 
febrile a ppearances must a waken a pprehens ion that the mp· 
turecl abscess is o( too long standing to become c iratrized, or 
that tht•re may be concealed in the liver still other intla mmatory 
clepo:sits. Dutrou1 au warns against g iving an absolutely favor
able progno ·is evPn a fter a n operation has resulted in the heal
ing of the abscesses. 

Treatment. 

W e will consider first the trea tment of the disease in the stage 
preceding suppura tion, which, as has been already stated, come 
but very 1-arely under obseJ'vation in our climate, except in trau
matic cases. 

In cases of recent orig in , acute hepa titis calls (or antiphlogis
tic remedies. Venesection, which was form el'ly regarded almost 
universally as the most powerful a ntiphlog istic in thi s disease, 
is recommended- in copious application-even up to the most 
recent times by French a nd English physicians. Frerichs, who 
mentions the objections brought forwal'd by va n Swieten to this 
pla n or treatment, a ntl points out its, to say the least, doubtful 
u tili ty , regards i t as ind icated only in robust ind il·iduals where 
there is great hypenemic sweiling and t0ndemess of the liver and 
urgent dyspnma. Bu t even und<'r such circumstances its appli 
ca ti on seems in om clay no longer justifi able. In the present 
state of our knowledge, we cannot ascribe to venesection any 
direc t influence upon the inflammatory processes, and its anti 
febrile effect is very tran sitory. To the latter influence is in all 
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p robabili ty to be referred the fac t that immediately after blood
letting the respiration is wont to be easier. B ttt the principal 
cau:;e of the dyspnm•t is t he sensitiveness or the acutely swolle11 
li ver ; and fo r thP reduction of this symptom there are remedies 
which fulfil this indicati on in a direct manner, and wi th fat· less 
danger to the general strength of the pa tient. 

Among the remedies of thi s class, local abstractions of blood 
and purgatives have from an cient times occnpiecl an important 
position in the trea tment of acute hepatitis. Phleboto111y is 
practised with greatest advantage 1 by the application of a nu111 -
ber (10- 15) of leeches in the immediate vicinity of the anus, the 
cutaneous ve in s o [ thi ::; region being in communication wi th the 
roots of the portal vei11; or leeches and also cupping-glasses may 
be a pplied in t he region of the li ver, p rov ided this organ is very 
sensiti\'e to external pressure, which is particul a rly liable to occur 
in traumatic hepa titis resnl ting from ea rly implication of the 
serosa. In such cases ad van tage will also be derh·ed from the 
local app lica t ion in the fo rm of cold comp resses frequentl y 
(every fi ve minu tes) changed , or from ice-bags moderately fill ed. 

Forpur,r;ati ves many p refer to employ large cl oses or calomel. 
This is administered daily by R oui s fo r se1'eral consecutive days 
in g ramme doses, either at one tim e or divided in to three or fonr 
portions; a nd thi s he recommen<ls rather tha n the less energetic 
agents, such as castor.oil, Glauber' s salts, and citrate o( mag nesia, 
when it is desired to arres t the progress of prodromic hypermmia. 
Acco1·cling to the experience of others, where decided in1la111-
ma tiou exists the milder vegetable an cl saline purgatives are 
efli caciou8, or they at least suffi ce to keep up the increased action 
or the bowels when once excitecl by a few closes o( calomel. In 
orcler to establi sh this action, however, it may even be requi site 
in very severe cases to combine a drastic cathartic wi th the calo-

1 Muclemi (Tbe Lancet, July 12, 1873, Jnbresbericht ,·on Vircbow und Hirsch, 1873, 
IL , S. 107) nnd Beren9er-Fernud have recently recommended thA direct abstraclion of 
blood from the li \'er by means of the aspirator of D ieul1ifoy , to effect which a punc
tu re should be made with the trocar t.o a depth of 5-15 centimetres. According to 
J/11.clean, tbe most stri king abatement of all symptoms is thereby produced ; nnd Be-
1·enge1 .. ? amul Haw rOcovery in two cases of acute hepatitis where he bad withdr11wn 
blood (100 grammes at n time) in the manner indicated (vide p. HH ). 
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mel. Purgath·es are considered to be contraindicated where 
there is g reat sensitiveness of the epigastrium ot· frequent vomit
ing; their em pl oyment should not be reso rted to nntil the ini
tation of the mucous lining of the stomach has b<'Pn allayed by 
the application of leeches to the epigastrittlll and by na1·cotics. 

Under the remPd ies employecl \\"ith the object of attempting 
to reduce the engorge ment of the live r, s ho tdd be inclttded also 
emetics. These agents are recommended abo hy Ronis for the 
reli ef of ' ' ioJpnt well-markecl "bilious symptonrn." ThPy mani
fes tly promote the di scharge of the blood aml bile from the liver, 
because during tho act of vomiting a. compression is p!'oducecl on 
all sides of the organ. Their employment shotdcl be restricted, 
however, to the early stages of the di seasf', while there is reason 
to beli e,·e that inflam1rnitory deposits are not yet present; and 
even then they are of doubtful utility. AnneslPy obsen·ecl a 
brief improvp111 ent under their use, fo!loweil by a proportionately 
severe aggravation or the symptoms. 

The exhibition of s mall closes of calomel pushecl to the point 
of salivation has been Joni.; empl oy ed, es pecially by English, and, 
with far less frequency , by :B'rencb physicians, as a remedial 
measure which was thought to exert a clirect inlluence upon the 
intlammato1·y process. Of late thi s proceclure appears to be but 
seldom resorted to, and s t1rely with goocl reasons. For, even if 
the objection m·geil by Bt"lcl against this medical ion- that the 
development o[ Lite abscess may begin before the merc1uy can 
produce any dec ided constitutional effect- is not altogether 
correct, still proof is as y et wanting, with re,pect to lwpatitis as 
well as the acute inflammation of other 0t·gans, that the ilisease 
can be arrested in its colll"se by mercurial treatment. In case of 
hepatitis this is ilecicleilly improbable ; [or trnst\\"orthy authors 
(Twining, for instance) hare observed the lrnnsition into the stage 
of suppuration in patients in whom salivation had already ap
peared; while in those cases, upon the other hand, \\"h ere the 
employment of mercury was followed by resolution, some other 
antiphl ogistic meas u1·es ltacl invariably been reso1t<ecl to. 'Vhen 
confronted, then, by a di sease which in its subseqtwnt ecrnrse gives 
rise so frequently to exhaustion, there are snfilcient grounds 
for abstaining from a procedure which is calculated, even from 
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the outset, to materially impair the physical power of resistance. 
Inunction with gray ointment in the vicinity of the affected or
gan seems morn admissible, when not employed in such qua ntity 
as to likewise excite thereby a general hyclrargyro,;is. \Vhere 
this efYect is, however, not produced, it remains at least quite in 
comprehensible how any action of the medicament can be com
municat~d from Lhe abdominal parietes to the liver. 

Objections, similar to those raised against the mercurial course, 
are applicable Lo the treatment by means of tartarized antimony 
formulated accord ing to the method of Rasori , which, combined 
with local abstractions of blood, has been highly recommended 
as a very efll cient antiphlogistic by several French p hysicians 
resident in 8t. Lou is, whose observations have bee11 report ed by 

utroulau (Joe. cit., p . 637). 'l'he reduction of the Ieve1-, which 
is probably the only favorable result that can take place under 
this treatment, can be e!fected with greater certainty by means 
of qninine or digitalis. The use of the latter fo r this purpose 
has been addsed by Rouis, though, in view of the experience de
rived from other diseases, the doses prescribed by him-one grain 
anil a half (one decigrnmme) every six to eighL hours-appear 
mnch too small. 

As regards hydrochlorate of ammonia, spoken of in commend· 
atory terms several years ago by 'V. Stewal't, l an Englitih am1y 
surgeon, who admini titered it after previous hlood-l ettings, in 
doses of 18 grains (1.2 gramm es), morning and evPning, as long as 
indications of hepatitis are present, further observations are 
wanting. 

Vesicants have been resorted to by some, even at the height 
of the disease; though by the greater num ber not until the more 
violent sy mptoms have yielded. De Castro attributes to them a 
decided influence in reducing the pain and tumefoction of the 
liver; Ilaspel • observed dense inflammatory deposits diminish 
and gradually disappear under their use. 

1 The Lnncet, 18i1. I. , 19 , 21. 
1 Sac/is, too, extols the "alue of a large blister, especially in thosti cases where, o.t the 

very commencement, the sensitiveness upon palpation is renrn.rkably great, and advises 
that the derivation be kept up for several days by means of plasters Rpread with irri

tating ointment. 
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After the fever l1as subsided, warm wet compresses and warm 
baths are calculated to hasten the resorption. 

For pain and sleeplessness the preparations of opium, given 
intemally or SLLbcutaneously, may become requisite as palliatiY~ 
agents. 

In complications with dysentery, copious blood-letting, emet
ics, and purgatives are contraindicated. 

In acute hepatitis the diet shoulcl be restricted to easily di
gested, liquid nutriment, thin soups, diluted milk, and acid 
drinks; alcoholic liquors are to be absolutely avoided. Conva
lescents should rntum very gradually to solid articles of food. 

IV hen the symptoms or hepatitis are developed in a less acute 
manner, the treatment will then be proportionately simplified. 
In such cases blood-letting is usually unnecessary. The appli· 
cation of an emetic, upon the other hand, according to the obser
vations of Rouis, tends often to favor a shorter duration of the 
prodromic hyperromia. Subsequently milder laxatives, narcotics. 
and vesicants are generally sufficient. 

If the affection is inclined to run a slow course, its treatment 
will not diJier essentially from that or chronic hyperromia of the 
liver. The principal indication then is to prescl'ibe a diet appro
priate for sustaining the strength of the patient, eschewing every
thing that would tend to produce an irritative effect upon the 
digestive organs or the liver, and providing, in the meanwhile, by 
means of the mildest agents, for the frequent evacuation of the 
bowels. Treatment with si mple water is often admissible, or, 
still better, waters containing the mnriate of soda, such as Vichy 
and Ems. These are probably the cases for which Heinemann 
believes the use of the Carlsbad waters may be confidently recom
mended with the view of preventing the formation of abscesses. 
The best remedy for Europeans resident in the tropics is, as a 
rule-though not invariably-a return to a temperate climate. 

\Yhen, notwithstanding the treatment clirected toward the 
inflammation, indications of suppuration set in, all interference 
having: a weakPning tendency must be avoided. For the relief 
of the inflammatory symptoms perchance still continuing, or 
recrnclescent at a later stage, it is better to restrict ourselves to 
the application of cutaneous irritants (moist, warm cataplasms, 
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vesicants) in the region o[ the liver, ancl laxatives. l\Iercurials, 
according to the unanimous opinion of all good obse1Ters, a1·e 
po itively injurious after the commencement of suppuration. It 
is of the greatest importance to prevent, as far as possible, the 
exhaustion that threatens, sooner or later, in this stage. The 
patient should be nourishecl as well as the condition of the diges
tive organs will permit. Spirituous drinks, such as beer and 
wine, are also now admissible. Among the cases reported by 
English physicians are many terminating favorably in whirh 
e,·en brandy was liberally given. Preparations of quinine and
provided fever is not present-the chalybeates are also appro
priate on account of their tonic effect. Aqua regia, recom
mended first in India and subsequently in England, is, at most, 
of very questionable efli cacy. 

Particular symptoms indicate special remedies. If the bowels 
are inactive, it is well to prescribe rhubarb, aloes, senna , and like 
agents, in closes which will excite mild cathartic action. Diar
rha>a should be combated by means of vegetable and mineral 
astringents and opium. Sleeplessness and pain require the ad
ministration or narcotics. Antipyretic medicanwnts prove, al
most without exception, powet1ess against the fever in its 
various forms; it is, therefore, no doubt better either to refrain 
entirely from their use, or else to abandon them as soon as they 
prove ineffici ent, because disorders of the stomach 01· intestines 
may easily be produced by their prolongecl administration.' The 
attempt to allay the fever by cooli ng baths is-independentl y of 
the fact that it would be, in all probability, quite as use!Pss as 
in case or suppurative fever-inadvisable, for the reason, viz., 
that the una,'oidable movements of the patient thPrehy made 
might fa\'Or the rnptnre of the abscess in to the abdominal cavity. 
This possibility requires consideration even in those cases where 
we can diagnosticate with certainty an abscess so situated as not 
to give rise to any snch apprehensions; for we can never bP sure 

1 According to my experience respecting the antipyretic action of salicyla.te of soda, 
in doses of 4.0 to 6.0 grammes, which, nt least, is quite as sure in its action n.s the cor
respondingly larger doses of quinine, I should assign the preference to this agent for 
counteracting the fever in suppurative hepatitis, because it appears to exert far less 
frequently than quinine an unfavorable influence upon the digestive organs. 
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that, in addition to this abscPss, still another less favorably 
located may not be present. On this account it seems that we 
should let the patient maintai11 constantly as quiet a posture as 
possible, if not strictly the continnous recumbent posture, as is 
insisted upon by " 'anl. 

The treatment can be directed toward the abscess itself only 
when this adm its of artificial opening. That this procedure is, 
unde1· certain circumstances, admissible, admits o[ no doubt. The 
objections raised thereto will appear, when closely examined, 
unsound. 'rhus Budd fears the entrance of air into the wound, 
wlwreby a new inflammation may be excited, and ga ngrene with 
mpidly fatal termination induced. It need hardly be remarked, 
howPvcr, that this accident is also possible after spontaneous 
opening, although, as is shown by experience, it is o( very rare 
occu 1TC'nce. Ir, moreover. we have been warned against this 
operation, because clanger is incnrrecl o( puncturing a distended 
gall-bladder or a cancerous nodule instead or an hepatic abscess, 
this caution bears upon the weak sid0 of the diagnosis rather 
than or the therapeutic treatment. Finally, the operation has 
been condemned by some physicians (Jos. Franz, J. l\Iartin, 
l\Iaclean), ns offering too few farnrable results. This conclusion 
is, at the 111 ost, ac1 111i ssible only as regards the obse rvations o[ 
former times, where want of success is lo be ascribed chiefly to 
the faulty 111ode of operation, in so far as sufficient prPcautions 
were not taken to absolutely prevent the entrance or pus into 
the abdominal cavity. 

The conditions which favor artificial opening are inclicated by 
the following considerations. \Vith extremely rare !'xceptions 
hepatic abscesses become healed only when they have discharged 
tlwir conl<>nts externally; every procedure, therefore, which 
tends to accelerate this e,·acuation, must ceteris paribits be con
ducive to a cure. But the local as well as the general conditions 
present at that junctme, when the artificial opening begins to be 
possibl<', are almost invariably more favomble than subsequently, 
when the rupture occurs spontaneously. For a n abscess closes 
up the more readily when it is recent and or small extent; and 
the physical slr<>ngth o[ the patient falls arr more and more with 
the prolonged continuance of suppuration. It results, therefore, 
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that the danger of the fornrntion of secondary abscesses or of 
perforation into a sprous cavity is much greater before than aftPr 
the opening. llencP it is obvious that the sooner the a1tificial 
opening is reso1·tecl to the g reater will be the chances of a favor 
ablP termination; or, in other wor<ls, the operation is indicatP<l 
at the earliest moment practicable. 

This leads to the question, Under what circumstances is the 
abscess fit fot· operation? Until recently the op inion prevailed 
almost univel'Sally that we should have !'<'Course to operat ion 
only when the point upon the abdominal or thoracic wall beneath 
which the abocess is located is accurately known, and when at 
the same time the presence of adhesions between the visceral ancl 
parietal serous membranes in its Yicinity has been definitely 
rleterminecl. " 'here there exists either a perceptible fluctuation, 
a phlegmon of the externa l parietes, or a pain[u] p1·omi1wnce of 
the soft parts attendPd with mdema in the i·egion of the false 
ribs, the1·e remains then no doubt that the suppuration has 
already eithPI' ext,,ncled to the abdominal wall, 01· has succeeded 
in pP1wtrating the diaphragm. But, under these circnrnsta.nces, 
also, the abscess has usually already attained a consicl<'rable size. 
The opening 111ay be made by means o( a bistoury, 01· nn ordinary 
tl'Ocar. II, on the other hand, only an crdema 01· obscu 1·e cleep
seated flu ctuatio n can be detected at the seat o[ the circum
scribecl s11·<' lling upon the abdominal wall, we can not calcnlate 
with certa inty upon the existence oC adhesions; this can only bP 
assumed wl1<,n the pl'Ojecting part does 11ot change it s position 
upon the abdomina l wall with the mm•ements of th!' diaphragm, 
or with thP most rnriecl postnr<'S of thP body.' If this condition 
is not presc'nt, 01· if there remains any doubt in this particular, 
in onlPl' to procluc~, next, an adhesi\'e intlammation of the peri
toneum in the ,·icinity of the abscess, an incision may be made in 
the abdominal wall, extending either to the parietal peritoneum 
(Graves'), or to the Ji,·er (Begin'), and the wonncl dressed with 

'fl. Cooper(loc. cit.) considers it a sure indication of adhesions in case of uncer
tain Ouctun.tion, if the base of Lbo prominence is entirely surrounclPd by rm inclurated 
margin srnsitivc upon pressure, and recommend1:1 then that the opeuing be resorted 
to without further delay, 

~Dublin Hospital Reports. May, 1827. 8 Jour. hcbdom. 1830. I., p. 417. 
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charpie; or the abdominal wall may be gradually perforated by 
means or caustic potash (Recamier '). The lnst-mentio1wd pro
cedure, being regarded as the most certain, is usually resorted 
to, but it is also the most painful, and-what is or still greater 
importance as regards persons in a failing condition-the most 
tedious. MoreovPr, it is inapplicable to the thoracic wall, be
cat1se or its te11dency to produce easies o( the ribs. In making 
an incision extending to the liver, the da.nger arisPs, as has been 
observed by Haspel and Rouis, that the liver may not force its 
way into the wonnd, ancl consequently no adhesion between this 
organ and the abdominal wall is eliectPd. 

Many English and French su1geons (H. Cooper, R. Martin, 
Cameron, De Castro, P. Garnier, and oth(•rs) have or late pre· 
fened puncture to all other methods, allowing the cannla to 
remain. This procedure consists in }Jlnnging a trocar of a\'erage 
size 2 into the abscess, and allowing the ca.nu la to remain until it 
begins to rest loosely in the enlarged artificial canal, which usnal
ly occurs upon the third day. The instrument is then removed, 
and its place s upplied either (R. Martin) by a small piece o! 
linen saturated with oil, or (De Castro) by a drainage-tube, 
which should be changed as o!ten as necessary ancl removed 
altogether whenever the small quantity o[ the discharge and the 
general condition of the patient jnsti[y the conclusion that the 
abscesa is about healed. By this means an adhesion' between 
the liver and abdominal wall, if not already present previous to 
the puncture, can be effected with greater certainty than by the 
method of Recamier, for the inflammatory irritation is here ex
cited not merely-as when the abdominal pal'ietes are perrorated 
by means or caustic-in the parietal fold of the peritoneum, but 
also directly in the serons capsnle or the liver. Moreover, the 
irritation induced by the wouncl from a smooth canule is, at 

1 l"dpcau, MCd. opCrat. 2. 6d. IV., p. Hl. 
' De Ca.~tro uses n troca.r the stilette of which is hollow and provided with lateral 

openings, corresponding to which are found openings iu the wall of the cnnula. In 
conecqueoce of this arrangement, as soon as the abscess is reacbed1 puR flows at once 
fromthchandlcoftheinstrument. 

3 Jiurrct.iJ (loc. cit.), ns early as in 18 12, called attention to the advantage of punc
ture, in that it promotes adhesions between the liver and nbdominal wu.11. 
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all events, less severe than that excited by caustic potash, or by 
charpie packed in an incised wound of the peritoneum; while 
the danger of diffused peritonitis is less in case of puncture than 
in the other methods. That the irritation or the canule is suffi
cient to produce this effect is demonstrated by an observation or 
Jameson,' who found, in a case terminating fatally upon tlie 
fourth day after the puncture, adhesion of the liver with the 
abdominal wall around the artificial opening for a breadth of 
1t ctms. The methocl in question presents also, in addition to 
the above advantages, the following: it gives rise to very little 
pain; it is not, like incision, attended with the loss of blood; it 
does not, like cauterization, produce a loss of substance in the 
abdominal parietes; it prnduces most promptly the desired ef
fect; it is applicable in m·ery case where an abscess can be diag
nosticated at a point at all accessible to the trncar.' The latter 
circumstance renders this method especially valuable in endemic 
hepatitis, where, from causes previously stated, the nature of the 
disorder can be often recognized even at an early stage: here a 
slight prominence or a great sensitiveness at a circumscribed 
point of the enlarged liver points to the seat of the purulent 
deposit, and it is not necessary to postpone the operation nntil 
mdema or fluctuation has appeared. Some go still further, con
sidering puncture admissible when, indeed, the diagnosis of 
abscess-formation is certain, but when the location of the ab
scess is altogether unknown. Thus, De Castro says (9 loc. cit., 
p. 5): ·' Quand je ne connais pas le point ou se trouve l'abces, 
je ponctionne an milieu des limites du foie, au centre de son 

·pins grand diametre vertical;" and cites numernns cases where 
the operation was undertakPn by himself and otlJPr physicians 
in Alexandria once, twice, and even three times, without find
ing pus. In none of these cases was the interference attended 

1 The Lancet. April 291 tSil. 
'&tclts suggests still another '\""ery considerable adv::mtage, that by the application 

of the troear a gradual and iutermiltent discharge of the abscess may be effected, by 
which means the neighboring part'i tn'l.y ;~[ter a while become appro'Cimated, and the 
cavity compressed. In this way we avoid, as far as possible, the bursting of the blood
nnd bile-vessels running through the walls of the abscess, and the extremely dangerous 
ruptures of the adhesions connecting the liver with the neighboring parts. 

VOL. IX.- 11 
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by any bacl results. In one instance, after the evacuation of 
several ounces of bloocl from the opening made by the puncture, 
there was experienced a remarkable diminution in the volnme of 
the liver, and an improvement in the condition of the patient. 
According to the statement of R. Martin, English physicians 
in India followed precisely this course, and observed thereafter 
very favornble results, the symptoms of the disease disappearing 
very soon after the operntion. AHhouglt it is more thn n prob
able that the observations last quoted did not relate to cases of 
suppurativc hepatiti s, but to those of s imple OJ' intla111111atory 
hypenernia of the liver, and although, in the treatment of hepatic 
abscess, such an operation in the dark surely does not deserve 
to be imitated, the experiments are, nevertheless, of interest, as 
affording proof that punctnre of the liver is, as a rule, qnite free 
from clanger, ancl that it does not involve the risk of a hemor
rhage or new inflammation, as has been alleged by Budd. This 
fact is illustrated also by the experiments performed by De 
Castro, Lavigerie, and others upon animals (rabbits, cats, clogs), 
from which it results that puncture of the liver by means of an 
explorative, or even a byclrocele trocar, does not gil•e rise to 
either the least acute inffammatory attack or other distnrbances, 
and, as was demonstrated by the autopsy subseq tiently made, 
leaves behind no mark whatever, or, at the most, a punctiform 
cicatrix in the hepatic capsule. The harmlessness of wounds 
inflicted by very fine instruments is illustmtecl by the result of 
the experiments instituted by Trousseau, with the objPct of pro
ducing adhesions between abdomen and liver in ech inococcus of 
the latter organ. This experiment consists in multiple acupunc
ture, the needles being left remaining for several hours. This 
procedure is not applicable, however, in hepatic abscesses, be
cause the mechanical irritation is operative fot· too short a time 
to procluce firm adhesion betwe<rn the two surfaces of the peri· 
toneum; and, when the needle has opened the purulent deposit 
-which cannot with certainty be avoiclecl-aftcr its rnmoval, a 
purulent inflammation of the serons envelope of the li,·er may be 
readily excited by this accumulation forcing its way in to the 
wound in this membrane. 

As regards the further treatment of abscesses that haYe been 
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a1titicially opened, the reader is referred to the handbooks of 
surgery. It 111ay be rema1·ked here, however, that in many in· 
stances, by nwans of suction with the aid of the syringe or (De 
Castro) cupping-glasses, applied several times daily to the orifice 
of the puncture, the discharge of the pus has been effected, with
out giving rise thereby to severe hemorrhage or other collateral 
unfavorable result. McConnell,' of India, has applied Dieula
foy's pneumatic aspirator with results comparatively qnite 
favorable, espcciaJJy in srnaJler abscesses; in large ones, free 
drainage is, according lo this author, the most appropriate.' 
\Vhere the cavities are extensi,,e, or where their contents possess 
a fetid character, it has been found of service to syringe them 
out with water, ancl likewise with solutions of iodine, creosott', 
or carbolic acid. It is hardly necessary to warn the physician 
that the patient must guard against straining movements, in 
order not lo incur the danger of rupturing the adhesions. which, 
as happened in a case quoted by Rouis, may result in sudden 
death. 

As regards the results of operath·e opening, the reports vary 
quite materially: Curtis (1782) observed but two recoveries 
among ten prrsons operated upon; J. Clark had eigl1t recov
eries among thirteen cases; Murray obtained a favorable result 
six times in seventeen cases; according to the statistics coJJectetl 
by \Varing, in eighty-one operations there occurred but tifteen 
recoveries (i. e., less than one-fifth); of sixty-one cases collect~d 
by De Castro, thirty-four terminated in recovery. 

In the litPrature of the Just fifteen years accessible to me I 
have found, besides the cases of McConnell previously mentioned, 
detailed repo1"ts of thirty-four operations. or these twenty-two 
terminated in recovery. In the greater number of cases ending 
fatally the operation was not resorted to until late (nfter ttuctua
tion had already appeared). Among those recovering there an·, 

1 Of fourteen patients, who were between twenty·four and forty·lh·e years old, a.nd 
nil reduced in the highest degree, six died ; eight recovered. The puncture had to be 
repeated in most cases-in one instance as many as eight times in all ; but in several 
patients a single puncture wa.11 sufficient. 

2 Sadt8 recommendl'I, in large hepatic abscesseA, the double punctu.re- suggested b~ 
Sirrwn as a method or operating upon echinococcus cysts. 
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nevertheless, found also several with i·espect to whom the quan
tity of pus that poured out immediately after the puncture (in 
Pacheco's' case five pounds, in that of R. Bennet' as much as 
six piuts) justified the conclusion that the abscess was of very 
considerable size. \Yhere the abscess contained but a few ounces, 
the patients recovered rapidly, not unfrequently e\•en in three 
weeks; in the traumatic case of Fischer, already previously J'e

fened to, where from eight to ten ounces were evacuated by 
means of an incision, recovery ensued in the same length of time; 
so, likewise, in the traumatic case reported by Borius, where the 
cavity contained 200 cubic centimetres, recovery was complete in 
five weeks after the incision. In no instance could any connec
tion be traced between death and the operation, which, on the 
contrary, was almost invariably followed shortly after by an 
amelioration of the morbid symptoms; the autopsy revealed th,. 
presence either of still other abscesses in the lirnr in addition to 
the one artificially opened, or of consecutive pleuritis, pericar
ditis, etc., but never diffuse peritonitis. 

\Vben the abscess has spontaneously broken through the ex 
temal integument, then the extensive ulceration of the abdomi
nal or thoracic wall requires at times especial attention as re
gards treatment. 

To relieve the chronic hepatic fistula remaining behind after 
spontaneous or artificial opening, Rouis, who ascribes the cause 
of this lesion to an inflammatory enlargement of the liver (un 
,fond d'engouement au sein du foie), recommends the intemal 
and external use of sulphurous mineral waters as the only effi
cacious remedy. In one case, where the fistula had already 
existed more than six months, L<tnchlan Aitken' obse1·ved rapid 
recovery take place after pure iodine had been inj~cted three 
times. 

\\There perforation into the lungs occurs, the local applica
tion or cold and the administration of initant expectorants or 
antiseptic inhalations may be necessary. A[ter perforation into 

1 Gaz. mCd. de l'Alg6rie. 1871. Nr. 7. Virchow und llirsch's Jri.hresber. f. 1871 
II. 1, S. 160. 

'The Lancet. 1860. I., 7. 
1 Edin. Med. Jour. June, 1870. 
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the pleura, if the stl'ength of the patient is not already too ra,. 
reduced, the operation for empyema is indicated, which, when 
undertaken as early as possible, may possibly lead, upon the 
whole, more frequently to a favorable result than would be ex
pected in view or previous experience. \Vhere the pus ~mpties 
into the abdominal cav ity, the attempt should be made, by means 
of absolute rest and large closes of opium frequently adminis
tered, to counteract the spread of the pe1·itonitis, which, in a case 
obsel'vecl by Stokes (I. c., p. 111), appears, by way of exception, 
to have been accomplished. After the abscess has opened into 
the digestive canal or the kidneys, no especial treatment is, as a 
rule, required. 
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Interstitial Inflammation of the Liver. Hepatitis Fibrosa. Cir· 
rhosis of the Liver. 

L Usual or Genuine Form of Cirrhosis, Cirrhosis of Laennec; Granular In· 
duration or Granular Atrophy of the Liver; Granular Liver. 

Laennec, TntitG de l'auscult. mCdinte. 4. Cd., T. 2, p. 501.-Boulland, Mem. de la 
Soc. d'Cmulat. T. 9, p. 110.-Andral, Clin. rufalic. T. 4, p. 198-213 (4 . Cd., 
T. 2, p. 243).-BriuAt, Rep. of Medical C11Scs. 1827, p. 89- 11 0. Plates 6 and 
6* of Guy's Hosp. Reports. Vol. I. 1836.-Kiernan, Phi losoph. Transact. 1f333. 
-Cruveilhier, Anat. patholog. Liv r. 12, Pl. 1.-Carsr.cell, Illustrations of the 
Elementary Form of Diseases. Land., 1838. Fasc. 10, Pl. 2.-Jlallmarm, Ed., 
De cirrhosi hep. Diss.-Inaug. Berol., 1839.-Becquei·el, A{fr., Arch. gCnCr. 
Avr. et Mai, 1840.-Sclmh, Zcitschr. d. Wien. Acrzte. Bd. 2, 8. 360.-0ppolzer, 
Prager Vicrteljahrschr. Bd. 3, S. 11.-Jienle, Zcitschr. f. ration. :Med. Bd. 2, 
S. 253.-Budd, Krankh. d. Leber, dcutsch v. 1-Ienoch. S. 125-l59.-1Vunde1·lich, 
Hdb. clcr Pathol. u. Thcr. 2. Aufl., Bd. 3, S. 313.-Bambtn·ger, Wien. medic. 
Wochcnschr. 1851. Nr. 1, 4, 9, 11.- .Monneret, Arch. gC:nCr. AoOt et Sept., 
1852.-Gubler, De la cirrhosc. Pa ri s, 1853.-f{olle1', De hep. ci rrhosi. Diss. 
Bcrol., 1854.-(,ohn, Gucnsburg's Zcitschr. Bd. 6, Heft 6.-Bumberver, Krank 
heitcn des chylopoct. Syst. 2 Auf1., S. 510- 521.-I{lfoger, Virch. Arch . Dd. 
12, S. 549.-Redenbacher, Hg., Ueh. d. Zusammensctzung hydropischcr T rn.nssu
datc bci Lebcrcirrh. Inaug.-Diss. Augsburg, 1858.- Wa.ll.mmm, ll , Ocsterr. 
Ztsch r. f. prakt. l foilk. Bil. 5, Nr. 9. - 1'uengel, Klin. Mitthei lungen a. d . . J. 
1858. S. 127, n. cl. J. 1859. S. 163.-Sappey, Bull. de l'Acacl. de Med. T. 24, 
p. 943.-Fn!richa, Klinik clcr Lebcrkrank h. Bd. 2, S. l 9- !JO.-llenoch, Kli nik 
dcr Untcrlcibskh. 3. Aull, S. 84-90.-E. Wagner, Arch. d. llcilk undc. 3. 
Jahrg., S. 459.-LiebermeiBler, Bcitriige z. pathol. Anat. u. K linik d. Lcberkh. 
8. 29-16.-Botkin, Vireh. Arch. Bd. 30, S. 456.-·li'oerater, Gst., Die Lcberci r
rhosc nnch pathol.anatom. Erfohr. I nnug.·Diss. Br.rt. , 1868.-Ilauerwaas, Frz. , 
Zur C.lsuistik d. L~bcrcirrh. im Ki ndesalte r. Inaug.-Diss. Wiirzb., 1811. 
Haber11lum, S. 0 ., Guy's Hosp. Rep. 3. SCr., Vol. 16, p. 389.-Duchek, Wiener 
medic. Presse. 1871. Nr. 49- 51.-Legg, J. 1Vicl-ham, St. Barthol. Hosp. Rep. 
Vol. 8, p. 74. Jnhrcshcr. von Virchow und Hirsch flir 1872. Bd. 2, S. 164.
Cornil, Arch. de physiol. no rm. ct pn.tholog. 1874, p. 264.-Bm·elli, JJ .. Vcr
bdlgn. dcr physik. medic. Gcs. in Wiirzburg. N. F . Bd. 8, S. 87.-Lemlet, 
CUnique m6dic. de l'IlOtcl-Dicu de Roucn. Pari s, 1874, pp. 48-66, 540-·549, 
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557-56j.-Charcot et Gombault, A.rch. d e phys. norm. et pathol. 1876, p. 453. 
-Clu:irC4t, Lc-;ons sur les mal. du foie. ProgrCs mGd. 187G.-Stricktor, CharitC
A.nnalen. I. Jabrg. 1876. S. 324. 

Historical Account. 

The knowledge of the disease under consideration reaches back 
at least as far as the fourth century befo re Christ. Crolius Ame
Jianns 1 observes, in discussing the causes of ascites: "Erasistra
tus jecur inquit pati: in aperitionibus enim saxeum semper 
inveniri confinnat." It is quoted by Aretrens as a well-known 
fact that inflammation of the liver not terminating in suppura
tion is followed by induration (u1<ippo<) or the 01·gan. Vesalius ' 
describes the g ranular induration in the following words: "He
par totum candidum et multis tuberculis asperum, Iota anterior 
jecoris pars et uni versa sinistra sedes ins tar la pi dis indurata. " 
Posth 3 ernn makes use of the term now ordinarily employed by 
us ; he found in addition to the ascites, "substantiam hepatiti 
interins totam granulosam, granis nimirum quantitnte pisorum 
ubique ::ipparentibns." hlorgagni' is the first to allude to the 
compression of the smaller hepatic blood-vessels, and the dis
turbance thereby induced in the function or the gland and in the 
ahdominal circulation. The disease was described by some under 
the name obstructio hepatis, marasnins ltepati:s (Bianchi); 
others des ig nate it by the term "tubercles" (Baillie) or "no
dules" (J. F. :Heck el) or the liver. I t was not until the pres
ent century that attempts were made to elucidate the modes 
o[ orig in of the anatomical changes. Laennec, wh o was led 
from the yellow color of the granulations to designate the afl'ec
tion cirrh osis (from "'PPo<, yellow), regarded th~ gran ulations as 
new fo rm ations, by the development of which the normal strnc
ture or the liver is destroyed, in consequence or which the organ, 
in place of becoming enlarged, may be reduced in volume. 
Boull a nd opposed this theory, maintaining that the granulations 
consist or the secreting substance, which, as the result of morbid 

1 .?ilorb. chron. Lib. III., Cap. VIII. 
2 Opera. T . II. , p. 074 . 
' Vide M<>rgagni

1 
De aed. et en.us. morb. Epist. 38. •Ibidem. 
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cllanges in the highly vascular connective tissue (primarily hy· 
perromia, subsequently obliteration of the vessels), becomes more 
prominent than usual, and ultimately undergoes disorganization . 
• \ndral regards the essential feature of the process to be an 11y
pertrophy or the parenchyma of the liver(termed by him "white 
substance") and a simultaneous atrophy or the red, highly vas
cular substance embedded in the areolar framework. Crnveil
hier, who lays stress upon the presence of thick fibrous tissue in 
the cirrhotic liver, considers it most probable that, besides the 
atrophy or the greater number of the acini, there ex ists an hyper
trnphy of the remainder. An accurate knowledge of the histo
logical process involved in cinhosis was J:irst obtained by the 
investigations of Carswell and Hallman. According to these 
writers the lesion is attributable to an increase and induration of 
the interlobular connective tissue, in consequence of which the 
lobules are pressed together and constricted; and this will ac
count for the diminntion in size of the organ, the impairment of 
its secretory function, and the impediment to the circulation 
within it. The granulations are composed of those lobules that 
have as yet been subjected to but little or no compression. This 
theory is, in the main, generally accepted, even at the present 
day. The results of more recent researches, in conformity with 
which the theory has in certain particulars been modified and 
perfected, will be considered in their appropriate place in the 
following chapters. 

Etiology. 

Among the causes of the affection, the immoderate use or 
brandy is the one the longest known and the most accurately 
demonstrated; hence, the English apply to it the term "gin
dl'inkers' liver." In Germany more than a third part of the 
eases are to be traced to this pemicious habit. Next after the 
primce vice the liver is obviously most liable to be rendered dis
eased by the action or alcohol; for thi s liquid, after its passage 
into the blood, is presented to it in a much less diluted form 
than to any ot.her organ. The reason that not a few brandy
d1'inkers continue exempt from the disease is attributable pet·-
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haps, in part, to the circumstance tha t a fter a certain amount of 
experi ence the indulgence in this habit has u less injurious effec t, 
if a t the same time food is regularly taken: the alcohol then 
reaches the liver at u slower rate aud in more diluted form. F or 
the sume reason the disease is much less frequently induced by 
the abuse of beverages containing a less amount of alcohol. 
There admits of no question, however, that the prolonged exces
sive use of wine or s trnng beer can produce this effect. Numer 
ous instances are fou11d in the literature of the subjec t occurring 
in wine-drinkers as well as in beer-brewers, who strenuously 
denied that they ever indulged in brandy (Bamberger, Lieber · 
meister, Leudet). 

It has not been shown, with regard to any one of the other 
articles composing om· food and drink, that they exert any inliu
ence in the pmdnction of cirrhosis; though Budd is inclined to 
ascribe such ar\ effect to the irritant spices made use of in India. 

The question us to the origin of the disease in the numerous 
cases where there has been no abuse of spiritnous liquors, found 
first of all partial solution in the observa tions gradually accnmu
lating, in view of which it was rendered more and more certain 
that two infectious di eases may give rise to the development of 
cirrhosis, namely, syphili s and intermittent fever. Dufour' had 
described, as early as in 1851, a case of cirrhosis of the liver asso
ciated with syphilis; and Virchow, in his atticle, "Ueber die 
Natur der constitutionell syphili tischen Affectionen," 2 di stinctly 
aflirms that there is found a t times in syphilitic livers an exten
sive ind11ration, the result of development of the in terstitial con
nective tissue, which may g ive rise to forms of cirrhosis. Next 
Frerichs-supported by the fact that of thirty-six cinhotic pa
tients coming under his observation, six were suffering from 
syphilis, or had formerly presented the symptoms of this affec
tion- assigned at once to this chronic infectious disease a place 
in the etiology of cinhosis. It must, indeed, be admitted that, 
in the cases belong ing to thi s catego1·y, the process is not always 
developed with the same regulari ty throughout the entire organ 

1 Bull. de lo. Soc. a.na.t. de Paris. 1851, p. 139. 

' Vircbow's Arch. Bd. 15, S. 281. 
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as is usually observed where it is induced by the action of alco
hol; but we are, nevertheless, justified in affirming that the 
syphilitic affection of the liver occasionally 111 '1k<-'s its appear
ance, if not in an uncomplicated form, at least, so far as regards 
its essential features, as cirrhosis. 

As to the connection of cirrhosis with 'intermittent fever, this 
has not been noticed by German observers. It would appear, 
however, that, according to their views, it is but very seldom 
that the influence of malaria manifests itself in this manner upon 
the liver. Notwithstanding the great frequ ~ncy ol lever and 
agt1e at Breslau, Frerichs saw (vide Klinik cle1· L ebe rkrankh., Bd. 
I. , S. 364) but five cases of cirrhosis occurring after persistent 
intermittent fever, one other instance coming under his observa~ 
tion in Kiel (Joe. cit., Bel. IL, S. 67); and of these two were pos· 
sibly induced by the abuse of spirituous liq nors. Of fifty-one 
patients of Bamberger who were the s ubjects of cirrhosis, in ouly 
three had there previously existed obstinate intermittent fever. 
Upon the other hand, as is stated by Franco,' Cantani, of Naples, 
is of the opinion that cirrhosis of the liver, in Italy, where it is 
of very frequent occurrence, is not to be attl'ibuted to the abuse 
of alcohol, but that its essential etiological factor consists rather 
in the malaria-infect ion. Among the strnctural changes of the 
liver which are encountered as sequehe of malarial fever, chiefly 
in tropical and sttb-tropical countries, but also in intensely ma
larial districts in the temperate zone, A. Hirsch' describes a form 
of atrophy resembling cirrhosis clue to obliteration of the vessels. 

Botkin' has of late attempted to demonstrate a much more 
extensive connection between cirrhosis and pre.ex is ting infec
tions di seases. Ile claims, moreover, with respect to cholera and 
the various forms of typhus fever, a direct influence upon the 
origin of this hepatic affection. According to his view, the ana
tomical lesions of parenchymatous organs (liver, spleen, kidneys, 
heart), when subjected to the influence of acute infectious pro· 

1 II Morgagni, 1870. Vircbow·Hirsch's Jabresb. 1870. Bd. 2, S. 1870. 
'HJb. dcr histor .. geogr. Pathol., Bd. 21 S. 321; compare ibid. , S. 30G. 
3 1'schttd11owsky1 Iler\. klin. Wochenschr. 1872. Nr. 22. Bolkilt, Die Contrnclilitilt 

der Milz und die Ileziehung der lnfectionsprocesse .zur Milz, Leber u. s. w. Berlin, 
1874. 
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cesses, become in course of time the principal cause or chronic 
inflammatory processes in those organs.' It very seldom hap
pens, he says, that we are able to trace the direct transformation 
of an inrectiou8 disease into chronic inflammation of tho liver. 
'l'he occurrence or such a transformation is, however, attested, in 
a majority of cases, by the history of an obvious causal rnlation 
with son1<' p1·e-existing affection of that class. 

The observations upon which Botkin bases this theory have 
not been cornmunicated' by him. .Horcover, in comparing 
numerous observations n'ported by other writers, it is extremely 
seldom that we find any allusions to previous ailments that would 
give ad<'quate support to this view.' Nevertheless, the discussion 
raised by Botkin will, at all events, tend to stimulate further 
study of this interesting, and in a prophylactic sense irnpo1tant, 
subject. Inquiry should be directed particularly to the point 
whether, in those cases where the hepatic affection is in all 
probability to be traced to a pre-existing infectious disease, some 
other collateral agencies may not have contributed toward its 
development.' 

Among the diseasPs caused by the reception of poisons 
into the system, in protracted cases of which the int~rstitial tis
sue of the liver not unfrequently undergoes alterations which 
may be id~ntifiecl with the commencement of the process giving 

1 A similar theory will be found intimated by A. Beer, Die Eingcweideeyphilis. S. 
158. 

' The articles of 1'sclrnd1101c.~ky relate only to the microscopical appcarnnccs found in 
the livers of ten patients who died of cholera, in Botkin's cliniqne; these nll exhibited, 
in addition to changes ot another character, the commencement of interstit.inl in flam· 
mo.tion. The same appearances are described as observed in lhe livers of patients 
dying o( typhoid f~ver. On the other band, no case is cited in which well-developed 
cirrhosis of the liver was shown to be a. consecutive affection to cholern. or typhus fever. 

1 A case is reported, for instance, by Redenbn.cller, where in a woman, thirty-eight 
years old. the subject of cirrhosis, nothing could be gathered from the previous history 
beyond the fact that three years before the appearance of the ascites she had experi· 
enced nn attack or cbolern. 

'In view of lhe statement of Bletlrer (La. Dysenterie, etc., La Raye, 18i'Hi, p. 21), 
that dysentery in the Tndia.n Archipelago is most frequently complicated with hyper· 
romia and "ollertttion g1•anule1ue 11 of the liver, tropical dysentery also is possibly to be 
included among those infectious diseases, consecutively to which cirrhosis may be de· 
•eloped. 
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rise to cirrhosis, in addition to alcoholism mention should also 
be made of phosphorus.poisoning. This identification has been 
renclered more certain by the circumstance that G. 'Veguer' has 
succeeclPd iu producing in animals (rabbits, cats, dogs) by the 
introduction of gradually increased doses of phosphorns an inter
stitial hepatitis, which, after the administration, continued for 
several months, of relatively large quantities o{ the poison, was 
transformed into granular atrophy, and occasioned death by 
precisely the same disturbances as are induced by the disease in 
lnunan beings. The affection has not yet been observed, how
ever, in man as the result of phosphorns·poisoning.' 

That cil'l'hosis may be also developed as a form of visceral 
gout resulting from the gouty dyscrasia, as has been maintained 
even up to most recent times by English and French authors, is 
not probable;' for it neither occurs with remarkable frequency in 
patients the subject of gout, nor is it, in their case-like nephri
tis artltritica-attended by deposits o[ mic acid salts in the 
tliseased organ. 

\Vith regard to the greater number of the deleterious agents 
already enumerated which may form the cause of cirrhosis, 
there is little question that they make their way into the liver 
together with the blood of the portal vein. This is shown by 
the nature of these noxious agents, as well as by the fact that 
the hepatitis induced by their action has its starting-point and 
principal seat in the vicinity of the smallest ramifications of the 
portal vein. 

That closme of the hepatic vein can also entail cinhosis or 
the liver was first of all established by Gintrac' and Ore' (by the 
latter from the results of experiments on dogs). Botkin' al'l'ived 

I Virchow'8 Arehiv. Bd. rm. s. 18. 
'The notion of Aubry (Gaz. des HOp., 18651 p. 113), that cirrhoJ.:iS of the liver may 

be induced by chronic lead-poisoning, finds no sufficient confirmation in the cases re· 
ported by him. 

1 Compnre, for instnnce, T1·01u,mw, Medic. Klinik, German translation, Bd. 3, S. 
283; and M11rclti10n, On Functional Derangements ot the Liver, London, 1874, p. 81. 

4 Jour. de BordeA.ux. Jan.-1\:tars, 1865. Scbm. Jahrbb. Bd. 03. S. 48. 
• Fonction de la. veine-porte. Borde:mx, 1801. Abatract of the same by Robin, 

Jour. de l'Annt. et de la Physiol. I., p. 556. 
• Vircbow's Arch. Bd. 30, S. 456. 
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at the same conclusion, in consequence of an observation where 
the appearance of a very rapidly increasing ascites preceded by 
severnl montlls the hepati c enlargement. By the other writers, 
on the other hand (Frerichs, Bamberger, Tuenge!, Klebs, and 
others), wherever cirrhosis and occlusion of the portal m in arn 
coexistent, the la tter is invariably 1·egarded as the result of 
the former. Quite recently Solowieff 1 has concluded, from ex
periments instituted by him on dogs, that the closure of the 
~ena p orta, when this takes place gradually, becomes in itself 
a cause of the development of a more or less extensive inter
stitial process in the liver, that can in no respect be distinguished 
from the cirrhotic p rocess. In common with Botkin, he attempts 
to attribute the mode of origin of this lesion to the ci rcumstance 
that after the closure of the trunk of the portal vein th0 connec
tive tissue accompanying its ramification s is ('omprt>ssed neither 
by the blood-vessels, that are no longer filled to the fo rn1er extent 
with blood, nor by the hepatic cells, that are undergoing gradual 
atrophy, and is, therefore, in the condition most favorable for 
proliferation. In the experiments of SolowieJI, l1 owever, not 
only was the portal vein occluded, but also the calibre of its 
finest twigs was plugged with a finely granular mass, in conse
quence of which it is extremely probable that the blood from 
the hepatic artery also fail ecl to reach the acini, while the hlood
pressure in the nutrient vessels of the inter-acinous ti ssue was in
creased. The occlusion of the portal vein tends, of itself, to give 
ri se neither to atrophy of the hepatic cells nor to clevelopment 
of interstitial connect ive ti ssue, proof of which is afforded by the 
cases of simple thrombosis of the portal vein in human beings.' 

Finally, it should also be observed that granular induration 
of the liver occasionally appears as supplement to cltronic p eri
wnitis, the inflammatory process extending fro m the serous coat 
ancl Glisson' s capsule to the interlobular structure. 

As is indicated by the preceding statements, the causes of 
cirrhosis are quite manifold . To the majority of these causes at
tention has not been dmwn until within a short time, whi('h will 

1 Vircbow's Arch. Bd . GZ, S. 1!15. 
'CompaTe, for instance, lhe observations of Colin, Klin. d. embol. Geffuiskraukh. 1 

S. 498, and of Leydm, Berlin. klin. Woch., 1866., Nr. 13., Beob. 2. 
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serve to explain the circumstance, that among the inslanc~s con
tain<'d in the literature of the subject there are quite a number in 
which no etiological factor was discovered: these belong, for the 
most part, to that period when only the influence of alcohol upon 
the origin of the disease was accurately understood. 

The prcdi8position appears to be decidedly greater in middle 
life arnl in LhP male sex. 

Of Bamberger's patients, one-half were between the ages of 
30 a.ncl 4.5; of Prerichs', 20 (of 36) were between GO and 70; 12 
betwc•c·n :lO nnd GO years old. Of Bambe1·ger's cases, 30 were 
men, 12 woml'll; o[ Frerfohs', 20 were men, 10 women; o[ Tuen
gel's, 24 were men, 6 women. In the Berli11 Pathological Institute 
there were found, nccording to G. Poerster, nmong 3,200 autop
sies, 31 cases of cirrhosis in individuals between 30 aml 90 years 
of age, of whom 16 were between 40 and 60 years old; 24 were 
men, 7 women. 

fo old age, as well as in early childhood, we fincl Yery few 
patients. The youngest patient of Bamberger was fifteen years 
old. Gerha1·c1t, in his Lehrbnch der Auscultation und Percussion 
(2. Aull., S. 322), gives an account of a lad, aged fifteen years, 
addicted to liquor, and th e subject of cirrhosis. Steffen observed 
the di sease in a girl aged thirteen years, ancl in a boy oC eleven 
years; \Vunderlich , in two sisters of twelve ancl eleven years 
of age; Maggiorani)1 in a boy of eleven years; Prerichs, in n, boy 
of ten years; Loeschner,~ inn. girl of nine years; Ifauerwaas, in 
a boy oC eight years. I have not found in the literatu re of the 
subject any cases occurring at an ea rlier age,' with the exception 

1 Gaz. clin. dcllo Sped. civ. di Palermo, 1874 i Mnzzio, Jabrcsbericht von Virchow 
u. Hirsch for 1874, Bd. 21 S. 250. 

' Oesterr. Zcitschr. fiir Kinderheilkde. Jahrg. 1 (1$56), Mai. 
3 The four cases of cirrhosis in children, reported by Rilliet and BartlLcz in the first 

edition or their work, are not to be fonnd in the second edition. 'l'bc case of 11 girl, 
nged four yeaNl1 <lescribed by DeMClt (in bis edition of Budd's Monograph, S. 154)1 pre· 
sents conditions varying in manifold particulars from those of ci rrhosis (intense icterus, 
Mmooth and even surface of the liver, succulent condition of the interstitial tissue not· 
withstanding remarkable a.trophy of the organ). According to the observations of W. 
1l. Dickinson tMcrl. Chir. Transact., Vol. !>2, p. 359; Schmidt's J .. hrbb., Bd. 154. S. 
284), nu o.ffcction of the liver occasionally appears in early childhood, where rachitia 
exists, which nppears to correspond to the first stage of cirrhosis. 
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or two observations of fmtal cirrhosis. One of these instances, 
that of F. \Veber,' relates to a still-born twin; the other, that of 
Virchow,' to a child that died immediately after birth; in both 
the etiology was obscure. 

Immoderate indulgence in brandy exercises, at all c,·ents, a 
material influence upon the conditions under considl'mtion: ci1·
rhosis and dipsomania essentially coincide in the frequency of 
their occurrence U8 regatd::; age and sex ; and the gi-eater preva.· 
Jenee o[ the atrcction in the lower classes and in certain coun
tries (England, North Germany) is in all probability to be thus 
explained. Leaving out, however, those cases induced by alco
hol, the remainder woulil not be equally divided among all ages 
and both sexes, as may be seen from the statistics col lected 
up to the present time, which no doubt are, upon the whole, 
very meagre: among the cases recently described us occurring 
in childhood' it is only the two of \V underlich, that of Ger
hard t, that o[ Ilauerwaas, and that o[ Uaggiorani, that are to be 
charged to brandy; but the others represent so small a number 
that they fnrnish sufficient proof of the absolute rarity of the 
affection as regards children. 

Pathology. 

General Features of tlte Disease. 

The commencement of the affection is not usually character
ized by any symptoms, and the first stage or its development 
runs its conrse without attracting notice. In exceptional in
stances only-generally in immoderate drinkers-for a period of 
months, and even years, before the ontbreak of characteristic 
symptoms, dull or violent pains are experienced in the region 
of the liver, associated with tumefaction of the organ, gastri c 
disturbances, and frequently also icterns and frve r. Such :rn 

1 Beitr. z. patholog. Anat. d. Neugebor. 3 Lie[, S. 47. 
'Virchow's Arch. Bd. 22, S. 426. 
3 In Vircbow-llirscb's Jahresbcricbt for 1870 fh•P additional cases are also reported 

that were observed in children from six to twelve years old; in one only of these could 
t!J.e abuse of spirituous liquors be demonstrated as the cause. 
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attack commonly lasts only for a period of clays; it may, how· 
ever, frequently recur, leaving behind each time an increase in 
the hepatic enlargement; to the above are then gradually super
aclclecl other symptoms of the di sease; or there may supervene 
after one or several attacks a long interval, during which the 
pathological process in the liver gives rise to but very trivial 
complaint, if any at all. 

In the great majority of cases symptoms do not generally 
make their appearance until consecutive c1isturbances in other 
organs have already been produced. The disease is usually 
ushered in by symptoms proceeding from the stomach and 
intest iries, such as impairment of the appetite, sensation of pres
sure in the epigastriurn after ingestion, nausea, inactivity of the 
bowels. There almost invariably follows very speedily the com
mencement of a cachexia, which manifests itself by a pale or 
clirty yellow look, ancl the gradual emaciation and increasing 
weakness of the patient. Simultaneously with the above ascites 
usually appears, and after this, sooner or later, anasarca often 
supervenes, beginning in the feet. At this time the liver is, as 
a rule, red uc~d in volume, the spleen enlarged. The derange
ment of the digesth·e fu11ctions continues, although the appe· 
tite may often become improved. In certain cases hematemesis 
follows, a nil also hemorrhage from the intestines. Not unfre
quently the constipation is subsequently changed into dianhcra. 
llfoteo rismus and increasing ascites impede respirntiorr. "'ith 
the increase of the dropsy the urine becomes more scanty and 
relatively richer in pigment and urates. The pulse, which slowly 
diminishes in fulness and tension, does not usually become 
accelerated until toward the end. Decided icterns rarely ap
pears during the conrse of the disease. llfore frequently there 
are obsPrrecl at a later period petechire upon the skin and 
hemorrhages from the nose, gums, etc. Occasionally severe 
cerebral symptoms ultimately set in. Death commonly ensues 
from pulmonary mdema or collapse, after the patient has be
come ext remely emaciated and debilitated, or after some acute 
affection has supervened. Complications may occasion death 
even in an ea rlier stage of the disease while the volume of the 
liver is still enlarged. 
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Anatomical Changes. 

Jn the majority of cases the cirrhotic liver is found on post
mortem examination reduced in size, and attached by means of 
funicular or membranous pseudo·ligaments to the adjacent 
organs, especially to the diaphragm. The reduction in size is 
often but slight, at other times more consideraule, reaching to 
such a degree that the volume of the organ amounts to scar<"ely 
one-half the normal. The weight is not d imin ished in a cor
responding ratio, and, when the reduction in volume is but mod
erate, may even be somewhat above the normal point ; in case of 
1·ery great atrophy, it may sink as low as 1,000 g rammes, 01· 
thereabouts. The reduction is usually mos t striking ly mani
fested in the left lobe, which now and then appears as merely a 
slender membranous appendage of the right. Jn the right lobe, 
too, the sharp margin is not nnfrequently transformed into a 
thin, Habby rim, which is folded over forward or backward, and 
may be fa stened in this position by means of false ligaments ; 
but, ordi11arily, the right lobe is diminished more in height 
and breadth than in thickness. The outer smface of the liver is 
renderecl une1·en by numerous nodules and knobs, which show a 
yellow color through the capsule, that is more or lPss thickPnecl 
and at tinws studded with villi, and which are separated from 
one another by whitish grny depressions. These so-ca ll ed g ran
ulations form usually semi-globular prominenrPs, varying in 
size from ti mill et-seed to a pea; sometimes th Py al'e all of 
nea rl y a uniform, and at other times of an unequal size : ulti
mately they may here and there attain the siz<' of a hazelnut, 
antl a re then occasionally of a grape-like form. The st rn cture of 
the granulated Jirer is rnry firm, amounting to an alniost carti
laginous consistence ; upon section it emits a wating son ncl, is of 
a leathery toughness, dry, and anromic. The appearance upon 
sect ion corresponds to the outwardly vi sible alterations; a whi t
ish g rny network of Jines unequal in breadth, u;;ually sharpiy 
tlelinecl , composed of firm connective tissue, exhibits in its intp1·
ot ices roundish or in·egularly-formecl islets o( pa1·encl1y matons 
tissue, conesponding in size to the projecting knobs on the sur
face, and u sually of a deep yellow, rarely of a yellowish brown 

VOL. fX.-12 
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or greenish color. These parenchyma-islPts project more or less 
conspicuou8ly above the surrounding substance, as the callous 
tissue betwPen them retracts from the cut surface. \Ve detect. 
<'Ven with the naked eye, in the fin e St reaks or COnneclil'e tissue 
which branch out from the broad framework of the indurated 
ti ssU<', aml invest the granulations, as well as in the acinous 
structu re or the latter that is usually invisible, that these islets 
are not composed each of a single lobul e, but of a small or larg<' 
number of lobules. The portal vein and the hepatic artery, as 
well as the largc'e branches of both vessels, are not unfrequently 
dilated. The tissue oC Glisson·s capsule in relation with these 
large vessels, is not, as a rule, thickened. l\Ioreover, the macro
scopic bile-ducts present nothing abnormal. The contents of tlw 
gall-blac1c1er are frequently thinner, paler, and more scanty than 
the 01·d inary bile. 

The appearances above sketched co rresponcl to those obsen·eu 
in the most acl,·ancecl cases; but the picture presented by the 
liver, wlwn deatlt takes place in an earlier stage or the disease. 
differs from this in many respects. The organ is then almost 
constantly ancl incleecl often to a considerable ex tent enlarged. 
ancl may weigh as much as 3,000 grammes. Its form does not 
rnry esspntially from the 11 ormal; though sometimes the increase 
in volu111e of the left lobe is more notabl e than that of the right. 
The organ presents, npon the whole, a considerably increased 
consistence. The oute1· surface is smooth and for the most part 
apparently of a uniformly yellow lrne. Upon more carefnl in
tipection, l1 owever, thern may be cli sting ui shecl, even upon the 
outside, an(l st ill more plainly upon the cut surface, the paren
chyma-islets, colored more or less intensely yellow, and the pale 
rose-reel or grny-re(l intervening tissue. The latter is consider
ably thickened, often to such an extent that it seems to exceed 
in mass the p;lanclular substance; it forms net-like, ramifying 
streak•, which penetrate deeper between the lobules than the 
norrnnl. interl obular structure, and apparenlly completely en
circle groups, larger or smaller, of these lobules. Sections in 
,·arions din•<·t ion s show, h owever, that these lobnlar groups are 
not complet<•ly isolated, but that they maintain always, upon 
one side at least, connection with others. 
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The transformation from the condition of the lin'l" jt1st UP

scribed to that first depicted, is represented in those cases where 
the volume of the indurated organ is still enlarged, or not yet 
reduced below the nomial, but where there i8 plainly exhibited 
in spots (upon the left lobe and along the free margin of the 
right) or 01·er tlw entire organ the prncess of granu lation. Here, 
also, it often happens that tlie fibrous tissue between the gran
ulations doPs not yet present tho gray-white appearance of 
cicatricial tisSU<', buL a gray-reddish color. 

The seat of the pathological process, by means of which the 
changes peen liar to cirrhosis are brought about, is the interlobu
lar connective tissue. \Vhether the liver is enlarged or reduced 
in volume, thero is invariably founcl in this tissue, a long the 
margin of the lobules, an infiltration of round and spindleform 
cells, rnrying in amount at dilferent points. This infiltration is 
usually most abundant in the vicinity of the finest ramifications 
of the portal vein, and may be followed out at points along the 
capillary vessels as fat· as the peripheral zone of the lobules. A 
portion of the cells of this infiltration is developetl into a fibrous 
texture, very rich in fixed corpuscles, which by shrivell ing 
come gradually to resemble firm cicatricial tissue. Another por
tion of the cell s is in all probability to be regarded as the first 
installment of newly-clcvclop ing vessels branching out from the 
capil laries of the interl obular arterioles. For, as Frerichs first 
pointed out, we can inject from the arteria l!epatica in the 
thickened connective tbsue of the cirrhotic liver, a network of 
inter-ana"tomosing capillaries of comparati vely lat·gc calibre, 
which, from their arrangement and the peculiar charac·tp1· of their 
walls, may be distinguished as of recent formation. That new 
vesRels shoot out from the ramifications of the portal vein, as 
Yirchow seems to think, cannot be perceived in the eni::ravings of 
his injected preparations, and is, moreover, in itself improbable. 
The tet·minal branches o[ t he portal vein, in consequence of the 
shrivelli ng of the newly-formed connective tissue with which 
they are surrounclPd (possibly also in consequence of the prolif
eration of tbis substa nce, Liebermeister). suffer a compression. 
as a result or which they become obliterated. This involves tlw 
destruction of those hepatic lobules that are nourished by these 
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bmnches or thP portal vein. FOi', as has been dPmonstmted by 
Colrnheim ancl Litten,' not only the blood from the portal vein, 
but also that from the hepatic arte1·y penetrates-the greater 
portion at least-through the interlobular veins to the capillaries 
or the lobnh-. H these Yeins become impervious, then all ap
preciable afft ux or blood to the lobule ceases; its capi llaries 
are destroyed ancl the hepatic cells become atrophied. Before 
the experiments of Cohnheim-Litten were made known, the 
dPstrnction or tho lobules was explained upon the theory of 
an intralobular proliferation o[ connective tissue. This view 
appears to be snpportecl by the circumstance that we frequently 
see in the peripheral portion of the lobule atrophied groups 
of hepatic cells, or fragments detachecl therefrom, separated from 
one another by broad streaks of Jibrous tissL1e, while the cen
tral portion exhib its cells still well preserved and normally 
ananged. Inasmuch, however, as each hepatic lobule is sup
plied with blood by more than one interlobular vein, such a 
partial atrophy might also be attributable to the fact that the 
afftuent vessels are not altogether obliterated. It is indeed 
quite possible, however, that both processes-the obliteration 
or the interlobular veins, and the occlusion of the peripheral 
capillaries by intralobnlar proliferation of connective tissue
may play a part in producing the atrophy of the glandular 
parenchyma. In the callous Lissne that appears in place of 
the latter, there may be often seen fine particles of fat, and 
small accumulations of yellow or brown pigment, forming the 
final residuum of the destroyed hepatic cell s. The interlobular 
bile-ducts survive the destrnction of tlieir respective lobules; 
the extended double rows of their cubical epithelinm, branch
ing out at times dichotomously, are very numerous in the fib
rous mass. 

Those portions of the glandulai· parenchyma which remain 
intact until the last, form projecting granulations upon the out
side and upon the cu t surface. Their hepatic cells rarely present 
a perfectly normal appearance. In many cases they are enlarged 
by compensatory hypertrophy, often to twice or three times the 

1 Virchow's Arch iv. Bd. 071 S. 153 f. 
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normal size (Kl ehs) . They are usually ri ch in bilP-pignwnt, 
which is accumulated i11 line granules, or which may also impar t 
a uniform color to the entire pro toplasm. Inasmuch as this 
iclerns is limited, as a. rnle, to the g1·a nulations, its orig in mu ::;t 
be referred to the circumstance that, owing to the pro I ifera ti on 
of connec tive ti ssue at the edge of the lobules, the di scharge of 
the secreti on from the bile-capillaries in to the interlobular ducts 
is impeded. An abundant quantity of fat remaining within 
the hepati c cell s u sually contributes, moreover, toward the 
yellow color of the g ranulations. These cell s frequently present 
precisely the same appearance as in chronic fatty degenerati on 
of the liver. Althongh thi s condition may be occasionally due 
to the action of some one of the well-known pernicious habi ts 
which tend to induce an immoderate deposit of fat in the li rnr
such , for instance, as the abuse of alcoholic spirits-it never
theless undonbtedl y originates still more frequently in the cir
cumsta nce tbat, since the tota l num ber of the hepa tic cell s is 
materially dimini shed, of the fat deposited in a quantity not of 
itsei[ abnornial , a la1·ger proportion fall s to each or the cell s. 
At other times, the cil'cumstance that in addition to the hepa tic 
cell s fill ed with oil-gl obules, some al so a m to be seen presenting 
simple grannlai· r londing of the protoplasm, leads to the conclu
sion that fatty degeneration is present, to be attributecl pos;ibly 
to the insnfli r ient aOlux of bloocl from the interlobular veins 
!'educed in calibre by the cirrhotic process. At times the par
enchyma of some or all of the granula tions exhibi ts the 
changes characteri stic of acu te yellow atrophy of the liver. 
Nothing abnorn1 al is presented, as a rule, by the capillary net
"·ork or the lobules, except the deposit of rouncl and spindle
form cell s in i ts peripheral portion, as abo,·e described. \\' hen, 
in exceptional instances, the capillari Ps have been found to be 
dilated, thi s was referabl e to an obstruction of bl oocl in the 
hepatic veins, produced by some complicati on wi th Yalvular 
di sease of the heart, for example, as in the Observation of 
Cornil (Loe. cit., p. 274). 

As follows from the above, the pathological process whi ch 
takes place in cirrhosis of the liver may be chararterizPd as clif
fuse, chronic inJlammatory hyperplasia of the inters titial con-
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nective tissue, ancl consecutive shrivelling of thi s hyperplastic 
structure. 'fhe former leacls to enlargement of the organ in the 
earlier, the latter to the reduction of i ts volume in the later 
stages of the d isease. It woulcl be incorrect, however, to des
ig na te the first stage of the disease as that of hyperplasia, ancl 
the second as that of contraction. E xcept at the very com
mencement, d uring the entire course of the di sease, hyperplasia 
ancl contraction are coexistent. As long as the structure 
undergoing developmen t exceeds tha t which has become atro
phied, the li ver is enlarged ; i( the reverse condition appears, 
it is reclucecl in volume. Uncler cer tain circumstances, also, 
the condi tion of the glanclnlar parenchy ma contri butes to the 
increase of volume: thi s is the case when, in aclclition to the 
intersti tial inflammation, a high degree of fatty infiltrati on or 
of am yloicl degeneration exists. In the la tter combina tion, 
especially , the li rnr may become exceedingly large a ncl heavy
(Ilmoni' descri bes a case of this character where the organ 
weighed nineteen pouncls)-and, even afte t" the shrirelling has 
become q uite extensive, may still remain enlarged . That the 
conll"action leacls, as a rule, to a diminution in the bulk of the 
liver, is clue in part only to the reduction in volume or the newly
form ecl connective ti ssue itself ; otherwise, ancl to a g reater ex
tent, i t is a ttribu table to the atrophy or the glandular paren
chyma induced by the retraction of thi s tissue. 

In the cirrhosis of Lac nnec the inters titi al hepatitis is clif
fu sed, indeed, thro nghout the entire orga n, but not in uniform 
degree; numerous groups of lobules, both large ancl small, re· 
main intact, while others, sitna tecl between them in the fibrous 
tex ture, undergo destruction. The cause of this unequal di stri
bution of the inflammatory hyperpl asia has not yet been ascer
tained. The theory of Charco t and Gombanlt, that it is not the 
in terl obular veins, bu t the next largest mmifications of the por· 
tal vein-those con esponcling to the sub-lobular veins of the liver 
(les vaisseaiix veineux portes prelobulaires)-from which the 
cle,·elopment takes its origin, is not suppor ted by ana tomical 
proof. 

1 l tmoni und Toernrotlt1 Analecta clin . icon. illuatr. He1aingf0ra, 1851. Tab. 4. 



INTEi! Tl'l'IAL IN~'LAMMAUON.-CIRRllOSiti. 183 

Symptomatology. 

The opportunity is rarely afiordrd of following step by step, 
as has been done hy R. Bright, the incipient swelling of the 
liver and its gradual diminution in volume. In most cases 
patients, when they seek aid, are already in a late stage. In 
exceptional cases, l1owever, the first development of the affec
tion is attended with great snil'ering ; or it may be that compli
cations with other diseases of the liver, or intercurrent afiec
tions of otl1er organs, serve to bring an earlier s tage nnder the 
physician's observation. The liver appears then enlarged, at 
times so considerably as to give rise to perceptible bulging of 
the abdournn; it may extend as far as the umbili cus, and even 
beyond the middle point between this and the symphysis (as, 
!or instance, in a case of LiebermPiste 1-, Joe. cit., S. 59. Beob. 13) ; 
its outer sn1·face feels smooth and quite resistant; its lower mar
p;in is, likewise, firm and also sharp, but Lhicker than normal ; 
the incisura interlobular is is often quite perceptible.' 

This compor tment of the liver, corresponding to the hyper
plasia o( the interstitial connective tissue, changes with the in
creasing shrivelling of this texture. In proportion as the en
largemrnt g1·adually recedes, the lower rnargin or the organ 
apprnximates more and more the upper. As the left lobe is, as 
a rul e, at first abnonnally small , every trace of dulness between 
the right lower marg in of the ribs and the ensi(orm ca rtilage is 
not unfreqnently <tbsent, whereas in the vidnity of the right lobe 
the area of dulness is still norm al, or e,·en abnormally g reat, 
and the resist<tnce to be felt upon percussion is increased. But 
m·en here the rrg ion of dulness may be ultimately reduced to a 

1 Accordiug to Borclfi, it is cb:m1cteristic of interstitial bepntitis that the upper 
boundary of hepatic dulncs~. C\'en during the incipient enlargement of the organ, is 
moved upward, and usually maintains this high situation during the fu rther 1>rogress 
of the di...,ease. The causes of this condition are referred by Borelli partly to the mete
orismus which may be present e ven nt an early stage, preventing the extension of the 
liver downward, partly to paresis of the diaphragm induced by the consecutive perihe· 
patitis. This elevated position of the liver is, however, by no menus so constant n 
fiymptom of the first stage of the disease as is alleged by Borelli, by whom it wns, in
deed, found each time in sixteen cases observed by him in the "neoplastic phase.'' 
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narrow strip, which, in the papillary line, extends O\"er only from 
two to three ribs. Tbe reduction in Yolume of the cinhotic liver 
proceeds, as a rule, slowly; in exceptional in stances only does 
i t make such rapid prngress as in the case observed by Stricker, 
where the rnrt ical diameter of the dulness in the parasternal line 
diminished within a month from twenty-four to elernn centi
met res. \Vhen tbu shrivelling has ::i,ttained such ::i, degree that 
the right lob<', also, has been reilucecl below its normal volume, 
it often happens that the size of the organ cannot be at all deter
mined, bec::i,use it is forced upward and 1.mckward, or coverecl by 
folds of tho intesti nes pushed u pward by the ascites, and ust1-
ally, moreover, st ill inflated. The ascitic fluid itself may also 
co,·cr a po rtion o[ the Ji,·er, in consequence of which tho dul
ness th<>reby prnduced merges into the hepatic dulness with no 
appreciable boundary between the two; then the diminution 
of the organ in size can often be made out by means o[ per
cussion while the patient is lying upon the left side ; at other 
times this is })OSSible only after panteentesis. ,.fhe margin, if 
accessible to the fingers when fo rced beneath the arch of the 
ribs, usually appeal'; th in and shal'p, or it may even be folded 
over; now and then a number of gran ulations may be felt in 
the form of small prominences, which val'y in size from that of 
a lentil or p~a, to a grape, and, in rare cases, form here and 
there well-marked pl'ojec ting grnnps. vVhere, in consequence 
of the combination with amyloid degeneration or considerable 
fat ty infil tration of the lirnl', there still ex ists enlal'gement of 
the 01-gan, even though the contraction is far advanced, there 
then may be detected through the thin and relaxed abdominal in
tegument, ancl by pa!p::i,tion combined with tapping, even through 
a layer of asciti c fluid, the finely nodulated condition, extending 
a t times over the entire portion of the anterior snrface that pro
jects below the mal'gin of the ribs : the granulations o[ the liver 
are distinguishable from similar projections having their seat 
in the abdominal wall and composed generally of collections 
of fat, by their upward and downward motion accompanying 
inspirntion ancl expiration, which in very rare insta nces on ly is 
altogether arrested by firm adhesions with the parietal perito
neum. 
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A t points where the cirrhotic liver lies in contact wi th the 
abdominal wall there may often be felt, a nd wi th the aid of the 
stethoscope heal'd, a friction OJ' grating sound causecl by thu 
di splacement or the parts, which may be induct'd by respiration 
or by st rnking with the fingers (Jackson,' Bamberger,' Seidel '). 
This sound i" d ue to the roug hness of the respective peri toneal 
Sul' faces prod uced by the perihepatitis. 

As long as the organ is enlarged i t appears, as a rule, som~
what sensitive to strong pressure, a nd a b o g ives rise frequently 
to a sensation of heaviness and tension in the rig ht J1 y pochon
d1"ium. In exceptional cases, ocCUl'l'ing chiefly in tapers, there 
appear in the commencement of the di sease se1·ere pel'iodical 
pains in the i·egion of the liver, accompanied wi th g l'ea t tume
faction or the organ, and usually also with fever . Such attacks, 
which are wo nt to last some clays, may be frequently repea ted, 
sometime8 at regnlar, at o ther time::; at irregular in tervals. "\Y e 
hare here to deal, in all probability, wi th fluxi onary hy perremias, 
such as are al so otherwi se produeed in thi s class of indh·id uals 
by dietetic iJTegnlarities, especially by excess in d!'inking. Dur
ing the subsequent conrse of the disease there is, as a rul e, no 
sensitiveness in the hepatic rng ion; where t his exists tempo
ra1·i!y , it is due to a n exacerbation of the perihepat itis. 

'l'he obli te rntion of numero LLS interl obular veins by the shriv
elling connec tive tissue causes a ma terial obstruction to the 
blood.curre nt in the portal vein. The la teral pl'essurc in the 
branches, the trnnk, and roots of thi s ' 'essel is cor!'espond ingly 
increased. This increase in the blood-pressure is propaga ted in 
those veins al so which form, outside the liver, communication 
between the portal system a ncl that of the venm cavm, and not 
unfl'eq Liently gives rise to a more or less decided dilatation of 
those veins, which serve then as outlets fo r the obstructed 
portal blood, The channel most suitable for this purpose is a 
vein inside the ligamentum teres, a nd rnnning almost its entire 

1 American Journal of the Medical Sciences. July, 1850. Schmidt's Jahrbb. Bd. 
69. S. 329. 

' Kkbten. d. chylop. Syst. S. 51 6. 
3 Deul:.scbe Kl inik. 186:.>. Nr. 49. Buob. 5. 
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length, which receives from the abdominal wall several sub-peri
toneal twigs, and c1ischarges into the left portion of the sinus 
venm portm. As has been recently demonotrated by P. Baum
g:.irten, l this Yein forms tile remaining port iOll Of the canal Of 
the imperfectly obliterated umbilical vein, which in most human 
beings contiHues pervious cluring entire life. This is oftentimes 
(in eiglit out of sixty cases) so broad that one can readily intro
duce into it a thin or Lhick steel sound, and in cinhosis of the 
liver it may become dilated to the size o[ a goose-qu ill, and even 
of the little fingel'. 

Tbc very large vein in the Ugamentu.m teres, observed in many cases of cirrhosis, 
was even long ago regarded as the re<listended umLilicnl vein, the theory being that 
the obliteration or the latter, ordinarily complete, had, by way of exception, not 
tnken place in the individuals in question. Sappcy (Bull. de l'Acad. d. Sc. med., 
T. z.t, p. 943, Juin, 185U) showed this view to be erroneous, since the umbilical vein 
invariably remains open only a short distance from its portal end, but elsewhere is 
obliterated so as to form a solid cord; what has been mistahn for it is one of the 
vessels described by him as t:c1u:e p<n·tOJ accea~ori<e, which clischarges into the left 
branch of the portul rein tlirectly adjacent to the point of insertion of the umbili
cal cord. But Bamhcrger (Krankh. d. chylop. Syst., S. 520) long s!nce asserted 
that be had frequently found the umbilical vein in adults pcrvious to a fine sound 
Subsequently Hoffmann (Corrcspondenzhl. f. Schweizer Acrzle, 1872, Nr. 4) reported 
a case of cirrhosis whC'rc the vessel, eight millimetres in diameter, was demonstrated 
to be the umbilical ve in by the fact that at the navel it communicutc<l wilh the venci 

in the portal fissure, with the portal vein, and through the open 
with the inferior vena cavn, no cord being found conespond

ing to the ligtimentum 1•otundmn. According to the experiments of Baumgarten, 
the duclua venosus Arantii belongs, likewise, to the imperfectly obliterated fretal 
vessels i the remaining portion of its canal 'ms found also by this observer in a 
case of cirrhosis, where the umbilical vein was somewhat tlistendld, to be some· 
what larger than usual. 

Thmugh the c1istended umbilical vein the blood flows with a 
revel'scc1 current from the portal vein to the abdo111inal wall, 
the de>ep veins of which are consequently thel'eby uniformly 
dilated. As the stagnation is propagated therefrom to the sub
cutaneous abdominal veins, tlrn latte!' may be distended into 
large vessels from one-half to one centimetre in transverse diame
ter, which project as h ighly tortuous, bluish ridges beneath the 

Centralbl. f. d. med. Wiss. 1877. S. 722-725 u. 741. 
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skin. These then form a plexus that surrounds the umbili
cus in the form or a wreath or star (cirsomphalus, caput Medu
sre), or extends n pon both sides or it upwa rd as far as the epi
gastri um and over the anterior surface of the thorax, and down
ward towanl the ing uinal region. Now and then there may be 
detectetl by the outspread hand a gentl e whirring, and by the 
aid of the stethoscope a continuous n1stling over these varicose 
veins (BambergPr,' Sappey). Outlets am opened Io1· the blood 
of the raniijioations of tlte portal ·vein, partly by the dilatation 
o[ the veins running throug h the ligarnenturn s1t.ipensoriwn and 
ooronariu1n from the diaphragm to the liver (Sapiwy), partly 
thrnugh the newly-formed vessels of the perihepatic pscudo
membmne, which furni sh communication between the distended 
capsula1· veins and the venm diapltragmatiom. Next to the 
ram ijications of tlte portal vein, according to a widely accepted 
th eory, it is pl"incipally the vena ltmmorrlwidalis iultrna that 
sen·es to draw off" tlte blood into tlte una lt!Jpogastrica; but 
however much this appears to be favored by its numerous anas
tomoses with the venous plexus oC the lower extremity of the 
rectum, yet rnrices do not occur with espec ial frequl'ncy in the 
latter in case or cirrhosis, as has already been pointed out by 
Sappey and Fr·erichs. Still less frequently has a dilatation been 
observed in other veins which lead d irectly from the wall s of the 
intes tinal canal to the system of the vena cava; Rindfl eisch ' 
observed in one case, in addition to obli tem tion or all the ram i
fi ca tions or the portal vein, a number of quite dilated anasto
moses or the mesenterial veins with the spermatic veins. On the 
other hand, the varicose dilatation or the venm (f'Soplta.r;em i11fe
riores, by which the discharge of blood from the vena coronarht 
ventriouli to the vena azygos is maintained, first observed by 
FatH'el (Gubler, Joe. cit.}, has been repeatedly seen in recent 
years.' 

1 Wiener med. Wochenscbrift. 1851. 
'Lehrbucb der }lntholog. Gewebelehre. 3. Aull , S. 429. 
s Ebstein, Schmidt's Jnhrbb. Bd. 164, S. 160. A udibert, Des varices rosophagienne8 

dans la. cirrhose du foi e. Paris, 1874. Jianot, Etude aur une fonne de cirrh. hypertroph. 
du foie. Paris, 1876, p. 19. Compare further this Cyclopredia.. Bd. VII. , 1. Anh1mg, 

S. 127 C. (Vol. VIII. of American edition.) 
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. 1.llhough collateral circulations of this sort, especially :it 
points where they cannot be recognized during Jue, are possibly 
somewhat more frequently to be fonncl upon careful examination 
of the cada,·er than appears from previous observations to be 
probable, yet it is only in extremely rare instances that they 
prom sufficient for the complete and permanent rnlief of the 
portal system. As may be readily seen, this result will be most 
likt'ly to be attained when they form direct communication with 
the trunk itself, or with the iutrahepatic twigs (vide examples 
under Ascites). As a rule, however, the obstruction to the circu
lation existing in the liver gives rise to more or less stagnation 
in those organs which send their blood to the portal vein. There 
are thus produced in the liver, diaphragm, stomach, ancl intestinal 
canal, venous hyperromia and further changes resulting from 
this lesion. 

The spleen is in most cases swollen. If the experience or many 
authors seems to contradict this statement, this is to be ex
plained by accidental circumstances which even the 1·elatively 
extensive observations of any single physician are not sufficient to 
exclude. If we adcl up the observations of Bamberger, Oppol
zer, Frerichs, E. \Vagner, Birch-Hirschfeld, ancl those from the 
Berlin Pathological Institute reported by G. Foerster, there will 
be found out or 172 cases only 39 (or between 22 and 23 per. cent.) 
in which the splenic tumor was absent. As a rule, the enlarge
ment attains only from one and a ha]( to three times the natural 
volume, and even then not unfrequently escapes observation, 
when the organ is pushed far upward and backward beneath 
the left lung by severe meteori smus; but now and the11 it 
becomes much more considerable, and forms a Jinn tumor, which 
may project downward as far as the vicinity of the navel, and 
even below this point. 'l'he increase in volume is by no means 
invariably proportionate to the degree or the obstruction; for it 
is only in part prodnced directly by the venous engorgement. It 
depends usually, so far as concerns its essential feature, upon a 
diffuse hyperplasia of the splenic tissne. ' 'l'his often originates 

1 Compare Eidtltollz, Mueller's Archiv. 1845. R 335. Virchow, Wiener medic. 

Woch~nschri!t. 185Ci. S. 534.. LiebermeisfAN'i Beitriige . S. 132. 
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no doubt, from the influence of the hyperremia due to obstruc
tion, and consequently appears as a sequence or the hepatic 
affection; but at other times it arises concurrently with the lat
ter, the same inita nts which excite the development in the 
interstitial tissue or the liver (malaria,' syphili tic pobon,' and 
other infecting material) also giving rise to a proliferation or 
the elements or the splenic parenchyma. The splenic tumors 
formed in this manner are developed concurrently with the 
hepatic cinhosis, and may be discoverable even befo1·e the latter 
has yet given rise to any appreciable disturbance in the circula
tion or the portal vein. But they are, or course, still further 
enl arged by the consecutive obstrnctive hyperremia. The tume
faction of the spleen, in so far as it is dependent u pon obstruc
tion, varies with the degree of the latter; after profuse gastror
rhagia a sudden reduction in volume or the splenic tumor may 
oftPn be detected. \Vhere, owing to a considerable fibrous 
thickening, or calcification of its capsul e, the organ is not sus
ceptible or distention, or where, as not unfreqnently happens in 
aged and decrepit persons, it is in a condition or atrophy,' 
t here is then no enlargement. 

In the later stage of the disease ascites is an almost constant 
symptom. The cases in which it is absent are principally those 
where, in consequence of some complication, death supervenes 
before extensive slnivelling of the newly-formetl tiss ue has taken 
place. But if this contraction has already occurred, i t is then PX· 

tremely selclom that, by the development or a sufficient collateral 
circula tion, the obstrnction in the portal system leading to tran
sndation into the abdominal cavity is avoided. • In the production 

1 Frericllll (lac. cit., Bd. 2, S. 44) remarks thnt. in regions where intermittent fever 
frequently prevails, the splenic tumor seems to be conjoined with cirrhosis more fre
quently than in other localities. 

~ Vide l'irclww in his .Arcbiv. Bd. 15
1 

S. 319. C:>mpare further this Cyclopredia, 
Vols. Ill. and VJII. 

3 The circnmst:mce that F'rericlts biled to find the splenic tumor in 18 out of 36 
patients, Bamberger, on the other band. in only 4 out of Jt, is to be referred perhaps, 
m part at least, to the difference in the relative age of the different patients under con
siderntion ; among those of Frericlis 21 were over 50 years old, while one·half of those 
observed by Bamberger were between 30 and 4.J years of nge. 

4 Thus, in a case observed by Sappey
1 

where from ten to twelve veins of the liga. 
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o( the ascites the increased blood-pressure in the vessels o( tilt' 
peritoneum constitutes, no doubt, the most important factor; 
but it is obvious that an influence is also exerted by the condi
tion of the blood. Now, as the latter is often dependent, not upon 
the hepatic affection alonP, but more or less also upon preceding 
or synchronous affections of other 01·gans, it will be understood 
why the ascites makes its appearance in many instances at au 
earl y stage, at other times not till latPr. It may e,·en precedi> 
all other symptoms o( obstruction, and thus form apparently Lil<' 
first indication o[ the disease, while the patient's attention is not 
<lrawn to llis disorder until the abdominal clistention begins to 
disturb him. Corresponding to the gradual i11crPase o( the rfr
rhotic shrivelling, the ascites is usually developed slowly, but 
attains not unfrequently a considerable grade, such as is hardly 
observed in any otlwr disease o( the liver. Once present, as a 
rulP, it clops not again disappear. " 'here, in exceptional cases, it 
does subsi<le, Lhis is due to a,n unusua,l effect o( certain thera
peutic agencies (oide under Treatment) or lo a, diminution in tlll' 
stagnation consecutive upon a dilatation o( the collateral blood
channels (1fonneret, Frerichs). \Vhere, owing to watPry diarrh(l)a, 
or gastroJThagia, the pressure in the tract o[ the portal vein is 
reduced, tlw tra.nsudation experiences, indeed, a. temporary 
diminution; hut afterward, in consequence o( tbe greater anremia, 
is increased al l the morn rapidly. :Moreover, after puncture of 
the a,bclomen, which usually g ives outlet lo bPtween twenty and 
Corty pounds o( fluid, the accumulation usually reappea,rs per
ceptibly even after a (ew days, and within from two to four weeks 
-in patients wry much reduccl, within even a shorter period 
-is wont to attain its former height. 

The ascitic fluid is clear, usua,lly yellow; less frequently 
colored greeni tih or brownish by bile-pigment, or reddish by ex
travasa,ted blood-corpnscles. Its chemical constitution does noL 
differ essentially from that of the serous e[usions o( the peri· 

mentum susprnsorimn, dilated to the size of a. crow's quill, conducted the blood from the 
liver to the rena: d1trpkrrr.11;wtic<r / furthermore, in the case of Iloffma.nn, above de
scribed, with distention of the umbilical vein; ns well as in a case related by Ilanot 
(ThCsc de Paris, 187G, p. 19), with varicose dilatation of the ven(e asoplwuere,-no trace 
of ascites was present. 
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tonenm which occu l" in other diseases ; i t contains from lt to 3 
pet" cent. of solid matters, of which, as a rule, more than one-hal f 
is albumen. 

Redcnbachcr found in one case 1.333 per cent. solid constituents, of which 
0.84D per cent. was albumen i F. Hoppe 1 found 1. 55- 1.7.3 per cent. solid matters, 
und O.GZ-0.77 per cent. albumen i in six analyses by Frerichs the quantity o f the 
solid constituents varied between 2.04 and 2.48 per cent. ; that of the albumen 
from 1.01 to 1.34-i Bamberger reports as the result of his analys is, 3.032 per cent. 
solid matters, o f wllich 2.407 were organic ; Budd, 3.015 soli d matters wi th 2.251 
albumen. [u a case o( l<'rerichs, o f concurrent peritoni tis of mild degree, the quan
tity of solid ing redients rose to 3.50 per cent. with :t.GO per cent. o f alb~mcn. 

There was al so detec ted among the consti tuents of the ascilic 
transuda tion in cinhosis, fi brin ; subsequenlly, in many in 
stances, coag nla (Freri cl1s) ; in sernral ins tance~ sugar (Frerichs, 
Bamberp;er); urea (R edenbacher, 0.077 p er cent.; Bamberger, 
traces) ; leuc-in (Freri chs). 

"Within " vaJ"iable period after the appearan ce of asci tes, 
a:dema of the feet is \'ery often developed ; in exceptional in 
stances onl y d oes the dropsy , when not ind ucl'd by some com
plicating affec ti on of the kidney s or heart, appeal" s imultaneously 
in both pa rts; a nd perhaps even then thi s coi11 cid1· 11ce is only 
seeming in so Ja r a s the commencement of the ascites more easily 
escapes observation than the superficia l swelling. This mdema 
not unfrequentl y sp1·eads further, implica t i11g after a whil e 
the thig hs, t he ex ternal genita l organs, t he region of the in tes
tines a nd Joi11 s, a ml the a nterior abdominal wall. The upper half 
of the body, on the other hand, apart from compli cations wi th 
cardiac ancl kid 11 ey d isol"ders, i·emains almost a l""ays intact, or 
a t the most hydrothorax is ultimately superadd l'd . The most 
frequent cause of the mdema is in a ll probabili ty the PITect of the 
intra-abdominal pressnre upon the venre iliacre and the cava 
inferior, which is dec idedly increased by the asritl'S a nd meteor
ismus. If this pressure is reduced by puncture, then the ana
sarca is usuall y dimini shed. \Vhere the communica tions between 
the portal vein ancl the vena ep i.fJastrica have expr l"i Pnrl'd g reat 
dilatation, the increased a fflux which takes place from the lat ter 

1 Virchcw' s Archiv. Bd. 9. Heft 1. 
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to the 'Vena cruralis may impede the backward flow of the blood 
from the lower extremities, and thereby give ri se to the develop
ment in them or O'clema, before a still higher degreo or ascites is 
present. Uucler the same circmnstan ces, th e abdominal integnw 
ment becomes a t t imes a t a still earlier stage roclemato us (.\Ionne
rct), 1he incrensecl })l'essure being }Jrnpagated to its vein s from 
the epigastri c \"ein , which in turn is over-distended from the por
tal Yein . 111 excep tional instances a very considerable rocl ema of 
the entire lower half of the bocly is clue to the circnm stance that 
the pars llepatica of the inferior venn cava is subject1'cl to a con 
tractio11 by tho shrinking of the liver (Bamberger). \Vhen the 
nscites kt:; reached such a degroe that the blood-cunen t in the 
inferior ccu•a is impeded by the very great tension of the abdo
men, thpn the obstructed ou tflow from the ,-eins or tho abdominal 
il1tegument not unfrequently resul ts in a d ilatat ion of their 
superficia l ramificat ions. The ,-essels thereby becoming Yi sible 
upon the abdomen are di st ing uished from t he collateral phlebec
tases by their lesser volume and more ex tl'nsive di stribu tion; 
they a re never limited to the Yicinity of the umbilicus ; on the 
contrary, they aro dernlopecl principally in the lateral parts. 

Symptoms referable to the stomach nncl intest ines are very 
comrno11ly present in cinhosis. \Vhere found even in the early 
s tagP, they proceed from morbicl changes o[ the digestive organs 
produced by the action of the same perni cious inlhtences (abuse 
oE spirituous liquors, malaria) as is the hepatic di sorder itself. 
I t more frequently happens that they d o not appear un til a 
later period, and a rc then usually dependent upon nutritive and 
functional derangements developed in the wall s of the cliges tirn 
canal undPr the influence of prolonged obstruction o( the blood. 
Now and then the appetite and bowels continue norm al e,·en to 
the encl, which is clue partly to the absence o( the venous hyper· 
;emia Of thP digestive organs in consequence Of the d iversion 
of the blood of the portal vein through collateral circulation, 
partly to individual conditions as yet unknown. B ut the 
greate1· number or patients sulier from gastric derangements and 
constipa ti on ; an01·ex ia, nausea, feeling o( tightness at the epi· 
gastrium, eructations after meal s, e tc., are experi enced ; the solid 
stools are covered wi th a layer of vitreous-looking mucus. Cor-
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responding thel'eto are commonly found, on post-mo!'IPm exam
ination, in the stomach ancl duodennrn , indications of chronic 
catanh. There are, nevertheless, othe!' casPs where these lesions 
are absent, al though du!'ing life symptoms of dyspepsia have ex
isted. This is pe!'haps attributable to the circumstance that the 
rlerangements produced by the ascites and tympanites tend to 
incl'ease after each inges tion. So, likewise, the inactivity of the 
bowels Ol'iginates not mel'ely in the changes in the abdominal 
wall s; it may al so be due to the p!'essure exel'ted by an exces
sive tmn sudation in the peritoneal sac npon the porti ons of the 
intestinal canal re tained in Lhe pelvis, as well as to the dimin
ished atflux of bile ; for in progressive atrophy of the secre ting 
parenchyma the quantity of the secretion undoubtedly becomes, 
as a mle, gradually <liminished. And, in fact, the intest inal 
cxcl'etions acquire very often an abnormally pal e color in the 
later stages of the di sease, e,·en where no jaundice is present. 
Grnves and Frerichs point ont that now and then one portion of 
the fmces may be pale and clay colored, a ncl the other dal'ker; 
Bambergel' and Jaccoucl obsened a rn1·iation between normally 
colored and pale s tools. Still it not nnfrequently occurs, how
ever, that, notwithstanding appl'eciable diminution in the volume 
of the gland, the frcces continue normal in appearant'e. Possibly 
the deli ciency arising from the great diminution o[ the hepatic 
cells is here in some measure compensated for by the hypertrophy 
of those snrri,·ing . The same agencies whi ch SPl'\'e to account 
Jor the constipati on favOI', rno1·eo1·er, the development of meteo
rismus; the most irnpol'tant factor, howernr, in producing this 
condition would appear to be the relaxation of the abdominal 
walls, attributable, no doubt, chi efly to the Sel'ons infiltrntion oE 
the mnscnlar tissue. In the later stage of cirrhosis mPteorismns 
is almost unifol'mly present, and becomes often so considerable 
as to con titute the most annoying symptom of the affection. 
Toward the end of life, and freqnently also even sooner, diar-
1'11cca often sets in. This is, in all probability, inclucecl princi
pally by the dropsical transudation; as is often proved by the 
thin, watery consistence of the dirty pale-yellow, almost rolor
less eYacuations, as well as by the ccdematous condition of the 
intestinal mucous membrane frequently found in the cadaver. 

VOL. LX.-13 
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It occasionally ol'iginn.tes in the consecutive diphthe1·in. of thP 
rectum and colou. \\'hen amyloid degeneration of the liver is 

associated wi th the cinhosis, then the similar affection or tho• 

intestinal mucous membrane may form the cause of the loose· 

ness. Profuse hemorrhages from the mucous membrane of th" 

dir;estice canal (frequently, indeed, of the stomach, and mOI'I' 

rarely of the intesti1w) occur chiefly when the ascites has at

tained such a degree, that ful'th Pr escape oC serum from tlJP 

pel'ito1wal vessels is impeded by the tension of the abdominal 

wall s, and consequently the stasis in the intes tinal roots of th1• 

po1tal vein is augmentl'd to a ,-ery considerable degree. Pl'ed

ous to the appearance of ascites, lu.cmatemesis no t unfreqnently 

occurs; which, in exceptional instances, may even constituh• 

the tirst striking symptom of the disease.' As a rule, it is llw 

01•eJ'-distemled capillaries, but in many instances, also, submu

cous val'ices. which bu1·:;t. In addition to the exndation into the 

free surfaces, there frequently results, also (in s lomach and duo

denum ), the fol'mntion or hemon·ltagic intiltmtions and el'osions 

of the mucous membrane. Profuse vomiting of blood is, on thP 

who1P, no raro accompaniment of cinhosh~, 2 which gi·res risP 

more frequently than any di sease, except simple gastric u\('p1·, to 

this symptom. In some cases this may be repeated several or 
4.lven 111a11y times. R.oll ett 3 observed luematemcsis recur during 

a periocl or two yea rs almost regulal'ly at intel'vals of from 

four to five weeks, after which the ascites, that had in the mean

while reaccumulatecl, in each in stance abated. Rarely the vom

ited blood proceeds not from the gastl'ic vessels, but from a 

varix in the lower portion of the cesophagns that has been 

either ruptured or eroded by ul ceration of the mucous mem
brane (vide p. 187). 

Although the alterations of the interstitial ti ssue give rise con

stantly in the later stage of the disease to a more or less decided 

1 lleUlcr (Wiener med. Presse, 18i2, Nr. 30) reports such a case occurring in n 

woman thirty-six: years of age. The same was observed by the writer in a wcll·nonr

ished toper fort.y-scven years old 
2 

The reader will be struck by the contrary statement made by TroU8seau (loc. cit. , 
K 421). 

s Wiener med. W0<:henschr. 1866. S. 99. 
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8tasis of the portal bloocl, they never of themselves procluce any 
\"ery great s tagnation or the bile ; for. a lt houg h the hepatic ic
terns usually ex isting renclers i t ce1ta in that the elimination of 
the s<>cretion from that porti on of the g la ncl still suni ving ancl 
1wrfo r111ing its functions is not so completely unimpeclecl as in 
the normal c·onclilion, yet in the majori ty o[ cases uni versal ict e
r us is observecl either not at a ll, or, al most, in milclly clevelopecl 
form, as a lig ht, yellowish di scoloration o[ the superfi cial integu
ment, limited now ancl then to the upper ha lf or the bocly, while 
in til e uri1w bilt•- pig nwn t cann ot always be detecrell . \Ve are, 
therefore, fo rct><l to contlude that the smallest bile-clucts a t the 
margin or the lobule are not rendered impervious by the shrink
ing of the newl y .formed connective tissue until this shrinkage 
constricts a lso the interl obnlar veins, ancl thereby arres ts the 
transportat ion to the hepa ti c cells of the materia l nec1•ssary for 
the elabo ra t ion of the bile. '\"here in the course of the affection 
a pronounced icterus a ppears, it is usua lly clue to some consecu
tive compli ca ting di so rder o[ the ductus clwledoclws, snch as 
catarrh of the pars inteslinalis; compression at the l1/1amentll7n 
lt fpato.duodena/ i s by call oLlS ti ssue, swollen portal g lands, etc.: 
or it J11ay b" attri bu table to actlte yellow atrophy of t he surviv
ing gla.nclular p::t1·enchy ma. 

'rl10 remaining morbid symptoms proceed either as necessary 
seq uelrn Crom the lesions alrnacly emuneratecl, or are dependent. 
apon seco11clary processes ancl complications. 

The progressive reduct ion in volume of the secretory paren· 
chy ma o[ the fo·er a ncl the impairment to which rlw [unctions of 
the digest ive organs a re inev itably subjected by the ve nous 
hy permmia, chronic catarrh, ascites. etc., constitute the princi
pal agencies in the production of clisorde1·s of nu tri tion, which in 
all cases of cinh osis sooner or later supervene in the second 
stage of the disease. First or all , a cha nge in the color of the 
skin usuall y becomes vi sible ; thi s part appears not merely anm· 
mic, but acquires a clirt-colorecl tinge, or, together wi th the con
junctirn, a d irty palP-ycll ow look. \Ylwther the la tter is to he 
consicleretl as a slight trace of icterus, or referred to p roducts oC 
the hrrm oglobin otherwi se produced, can hardly be dete1·minecl 
when the mine does not respond to the reaction o[ bile-pigment, 
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because a quite similar discolorntion occurs in cnchexin from 
other causes. Subsequently the skin becomes flabby, dry, and 
desquamating. The wasting of the adipose tissue and the 
muscles begins usually at an early periocl, but advances now and 
then at the outset but slowly, in conseqttence of which a consid
erable corpulence may exist even after the volt1me of the liver 
has become preternaturally small ; ultimately, however, extreme 
emaciation superrnnes, which, contrasted with the swollen abdo
men, appeat·s particularly striking in the upper portion of the 
body. 

As a rnle, the affection is not of itself attencled with fever; 
the febrile exacerbations of the chronic intlammatory pl'OCess, 
which now and then appear in its early stage, have been already 
(p. 185) described. When, at other times, fever is occasionally 
present, this proceeds from acute exacerbations of the perihe
patitis or of the catanh of the digestive organs, or from com
plications. 

The urine increases in quantity with the development of the 
ascites, and is then usually redclish-yellow or red, of a somewhat 
diminished specific gra\'ity, giving very often precipitates ol 
mates rieh in pigment. The quantity of urea was found by 
Recl enba('her nea rly normal, that of the chlorides diminished. 
Aftt->r r he puncture of the abdomen the renal secretion is wont 
to increase during the three to four days following; on the 
other hand, it may sink to the minimum if a copious discharge 
is maintained from the opening made by the puncture. The 
diminution of the quantity of the urine in the second stage of 
interstitial hepati tis is attributable to a reduction o( the pres
sure in the aorta! system, which originates partly in the reten
tion o( a considemble quantity of blood in the portnl system, 
partly in the escape ol a large quantity o( sernm into the peri
toneal sac, partly in the impediment presented to the lesser cir
culation in consequence of a narrowing of the thoracic cavity 
from distention of the abdomen. 

IIematitria tJcaicalis wa~ observed by B. Lnngcnbcck 1 in hepatic cirrhosis, the 
idea of their mutual rcllltion being based upon the fnct that the liver by its increas· 

1 Archiv f. klin. Chirurgie. Bd. 1, S. 41. 
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ing degeneration mny exert pressure upon the caui ir.ferior, in consequence of which 
oUstruction of the blood in the pelvic branches of the latter must irnpcrvcnc, and 
hemorrhage from the -renw minoris re8istan!ire. In one of the cases, howe,•cr, re
ported by the above-mentioned author it was not the sclerotic liver itself, but a firm, 
til>rous mass, composed apparently of morbidly changed lymphatic glands adherent 
to the concave surface of the organ and to the omentum, which compressed the tiena 

c1iva inferior; and in the other case the hepatic disease was still in so early a stage 
that recovery followed a. course of treatment at Carlsbad. Consequently the theory 
of hemorrhage from the bladder is not yet satisfactorily demonstrntcd to be a symp
tom-even quite rare-of cirrhosis. 

'l' l1e respiration is usually embarrassed in the later stage by 
the distention or the abdomen, the peritoneal transudation and 
the intlated intestine tending to force powerfully upward the 
diaphragm, and interfere with its contractility. Now and then, 
also, hydrothorax contributes to the dyspnma. 

As tlu• amemia increases the JJ!llse becomes smaller, ancl at 
length also more rapitl. Collapse not unfrequently ultimately 
ensurs. In otlwr respects nothi11g abnormal appear::;, as a. rule, 
in the circulatory organs, except in cases where, in conseque11ce 
of serere i('terus or fever, the well-known changes in the heart1 s 
action ancl the tension o[ the arteries are induced. 

E. Wagner, who found slight hypertrophy of the left ventricle in two cases in 
men thirty-three and thirty.six years old, one of whom, at least, had always led a 
temperate life (Joe. cit., p. 474), has enunciated the hypothesis that hetween this 
lesion and the hepatic cirrhosis there exists the same relation as (according to 
'l'raube's theory) between the same cardiac affection and the atroph ied kidney. I 
am not aware thut the statements or any other observers would serve to confirm this 
idea. 'Vhere under other circumstances hypertrophy of the left ventricle has been 
noticed on post-mortem examination, there existed, in addition, either granular 
atrophy of the kidneys, or arterial sclerosis, or a valvular lesion in the left side of 
the heart. It appears to me, moreover, that the new formation of numerous vessels 
in relation with the ramifications of the hepatic artery. and situated in the inten;ti· 
tial tissue of tile cirrhotic liver, docs not speak in favor 0£ this questionable hypo· 
thesis. 

In the later stage of the disease, moreover, in those parts or 
the body wherr no impediment to the circulation from stasis of 
the portal blooll can concurrently operate, capillary hemonhnges 
not unfrequently ocenr. Petechiro and erehymosis of tlrn skin, 
and hemorrhages from the mucous membrane of the mouth and 
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nose, are the most frequent;' there, nevertheless, occur also ex
travasations in the intermuscu1ar connective tissue, hemonhages 
from the lungs, hemorrhagic transudations in the pleura, etc.' 
The immediate cause of these hemonhages, or of what has been 
termed, by way of explanation, the hemorrhagic diathesis, is as 
yet unknown, although the very gi-eat impairment of the hep:i
tic functions a11d the debilitated physical condition point prob
ably to an abnormal condition ot the blood and nutritive dis
orders in the intestinal wal I. 

As regards the nervous system, generally no symptoms are 
present. Even the spirits of the patient are less frequently 
depressed tlian in other chronic disorders of the liver. 

Severe cerel.Jml symptoms, such as somnolence, delirium, con
vulsions, coma, appear in many cases toward tl1e end of life: 
and, indeed, not exclusively in such as are attended with icterus. 
The autop>y reveals then only exceptionally acute yellow atro
phy of the granulations ; far more frequently we are unable to 
demonstrate in the surviving glandular parenehyma any destruc
tion or the hepatic cells. This justifies the theory that in cirrho· 
sis, when this affection does not terminate fatally at an earlier 
stage as the result of complications, or o[ ch;rnges which it of 
itseH induces in numerous other organs, the gradually progrnss· 
ing atrophy or the glandular parenchyma gives rise ultimately 
to precisely similar disorders of the bmit1 as does acute atrophy 
of the liver. 

Complications. 

Among the manifold affections with which cirrhosis of the 
liver may be complicated, particular mention should, first of all, 
be made of those proceeding from the same cause, as well as 
those which have their seat in the same organ, on account of the 

1 Bruzcli1u rJtygiea, 1873, S. 41 i Vircbow·Hirsch Jahresber. f. 1873, Bd. 2, S. 164) 
observed, in addition to repeated epist:Lxis, a considerable arterial hemorrhage from a 
telcangiectnsis of the skin at the root of the nose. 

t IIemorrhnges in the retinn of both eyes were observed by Stricker in one case1 

where the autopsy revealed alsu extravasations in the dura and via mater above the 
convexity of the cerebral hemispheres 
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inl luence exer ted by them in shaping the general features and 
cour;e of the disease. 

To the former category belong probably the chronic changPs 
of the k idneys, whirh are quite frequently encountered in con
uection with cirrhosis. These consist p rincipall y in granul ar 
and fa tty dPgenerati on or the ep ithelium of the cortical sub 
stance ; although the processes characteri zed by the proliferation 
of interstitial tissue are not of rnry rare occurrence. 

Liebcrmcistcr (loc. cit., p. 70) gives a description o f the histological appear
ances found in a case o f the latter class. In thirty-one autopsies, the results o f 
which are commuoicated in abstract Ly G. F oerster from the records of the Berlin 
Pathologico-Anntomical Insti tute, nephritis is recorded three ti mes, granular atro
phy four times, and induration of the kidneys the same number. E. Wagner found 
umong twelve cases, of which ten were hab itual brandy-drinkers, eleven with 
"chronic nephritis." 

Iuasmuch as those pernicious influences, which a1·p recognized 
with the greatest degree of certain ty as causes of hepatic cirrho· 
sis (chronic abuse of alcoholic spiri ts, malaria, sy phi lis), play 
their part al so in the etiology of the diffuse affections of the kid
neys, we not nnnaturall y co11j ecture, where hepatic and 1\•11al 
a[ec tions a1·e coPxistent, that there exi sts a causati ve factor 
common to both. The complication in question usually r<' nders 
its presence known by albumi nuria and general dropsy diITused 
over the upper portion of the body. 

The pa1·enchymatous degeneration of the m~isclllar tis.me of 
tlie lteart. which is frequently found in the bodies of cirrhotic 
patients, ma y generally be regarded. a t least in drunkards, as a 
result of the abuse or spirituous liquors. At other times i t is an 
accidental compli cation due to adrnnced age. In individual 
rases it i · a t tributablP to a very ex tensive im pairment of the 
nutri tive functions, otherwise manifested by fatty degenera tion 
of the hepati c cell s a nd the epi thelial of the kidneys. ·where 
the degeneration of the cardiac musc ulature is developed in 
more chronic form, it tends to induce dropsy and the ap proach 
or collapse. 

Afl'ections of the brain and its membranes, being peculiar to 
chronic alcoholism, are also occasionally met with in cirrhotic 
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patients. E. "'agner found among nine patients as many as 
five cases of chron ic pachymeningiti5, partly iu the form of dP
cided thickening and attachment of the d1ua owler, partly a, 
new-growth of \'a~r ular connective tissue on its inner surface 
with consecutirn hemorrliages. However, these complications 
often remain latent during life. 

Among the affections occuning i 11 the liver itself simultane
ously with cirrhosis, amyloid degeneration and fatty infi l tration, 
as well as the intluence uf both these lesions upon the size of the 
organ, have been already referred to. Thrombosis of the portal 
Yein, which is an occasional adjunct of cinhosis, promotes the 
development of the symptoms ari sing from obst ruction, and ac
celerates the re-forma tion of the ascites aft<'l' puncture. Chole
lithiasis, as was long since obsen-ed by Budd,' appea rs to occur 
comparath·ely seldom in this connection. Combinations with 
cancer of the liver and of the portal vein are ocea,;ionally seen: 
in cases or this class the peritoneal transudation is frequently 
of a highly hemonhagic character.'' Complieations with hepatic 
absc('SS are reported by Bamberger : those with echinococcns by 
G. F oerster. 

Frnm nrnong the remaining diseases which are met with in 
certain cases in conjuncti on with cirrlrosis, allusion should be 
mac1e to cardiac affec tions and pulmonary emphysema, which 
tend to promote the development of symptoms arising from ob
struction, n.m1 impart a general character to the dropsy. In 
view of their rarity, complications with Jenc;cmln de"erve men
tion.' Those with diabetes nwllitus appear lo bP st ill more rare; 
thi s ,·a ridy occurred in one case reportPd by Budd (Joe. cit., 
p. 148); moreover, Leuc1et (Joe. cit., p. 5GO) obsern'd in one in· 
stancP during the first stage of interst itial hepatitis a slight gly
cosuria, with increased thirst. 

Acute and, for the most part, inllammatory processes, a pre-

1 Die Krankheitcn der Leber. Deutsch "on Henoch. S. 3 15. 
9 Compare the obscn'ntious of Corazzri, Bull. dcl\c scicnze med. di Bologna. Ser. 5, 

Vol. 11 , p. :112 ( \'1 rchow· Hirscb Jahresber. for 1871. Bd. 2, S. 164); and of F'ilz, Boston 
Med. and Surg. Journal, l\fay 2, 1872 (Vircbow-llirsch Jahrcsbe r. f . 1872

1 
Bd. 2

1 
S. 105). 

3 Mos/er, Die Pathologic und Tberapie der Le ukiimie. S. 85 und 2.3!). Lcudet, lac. 
cit., p. 50. 
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disposition to which is induced chiefly by cachexia, but in part 
also by certain local changes, frequently supervene in cirrhosis
such as, for instance, pneumonia, especially in topers; further
mo1·e, bronchitis, pericarditis, general peritonitis,' intestinal diph
theria, erysipelas aud gangrene or the mdematous skin. 

Diagnosis. 

In most cases the question of diagnosis arises at a stage when 
numerous symptoms are already present; of these, those which 
when coexistent render probable the presence of the disease art> 
the following four: ascites, unaccompanied by mde1mt of the 
lower extrPmitiPs or appearing previous to tlw latter lesion ; 
enlargement of the spleen; diminution in size of the liver; ca
chexia. Ir, in addition. the ex istence of one of the more com
mon et iological factors can be demonstrated, then the probability 
becomes vp1·y great. It does not amount to a cPrtainty, how
e,·er, strictly speaki ng, until we have succeedecl in feeling the 
granulations. 'l'he diagnosis is often first of all renderecl possi
ble by puncture, not only from the circumstance tlmt immedi
ately aftei· the evacuation of the peritoneal transudation the 
abdominal illtl\gunient, then relaxed, permits, us a rule, the ma
nipttlation or the liver, but also because previous thel'eto we are 
often quite unable to define with certainty th~ sizr of the 01·gan. 
\\' here we succel'd in demonstrating only the diminished ,·ol urne 
and increased con,;istence of the liver, but not the granulated 
condition of its outn surface, it must then rernain undeterminecl, 
whether we have to deal with cirrhosis or that form of chronic 
peri!tepatitis-extrenwly rare, no doubt-in which, owini; to the 
great shrinking of the thickenecl capsule, a diseas<'d condition is 
developed completely analogous in other respPcts to that of cir
rhosis. l\Ioreo,•er, two othe1· diseases of thP livPI', which like
wise occur fat· more rarely, indeed, than cinhosis, are occasion· 

1 IWkitansky (Lchrbuch der pathol. Anatomie, Bel. 3, S. 2.30) describe!! "hemor
rhngic-t.ubercular pseudo-membranes 11 in peril;onitis1 developed inter~urrcntly with 
cinbo~iR; moreover. among thirty-one reports of autopsies coUected by G. Jt'uer11t1Jr, perfr 
tonitis tuberculosa is found recorded in three instMoes. 
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ally so similar to it in appearance that they can ll<' distinguished 

on ly when we have an oppo1-tunity of tracing their course, or 

when the et iology Jurui tiht•;::; a. s11fficient clue; these arc occlusion 

of the portal vein by adhesive thrombi, or by compression, or by 

simple atrophy of the liver. Tlte occlltsion of tlte portal neill 

appears invariably as a second,uy lesion consecutive upon olher 

eh ronic diseases of the abdominal organs, aml is usually fol

lowed by a more rapid dm·elopment of -t he symp toms ar i:; ing 

l'rom mecha nical obstrnction than is cirrhosis; but, on the other 

ha.ncl , thi s lesion never gives ri se to enl:ngement of the livPI', nor. 

indeed, to such remarkable lessening in size, as frequently takes 

place in cil'l'hosis. In simple atrophy, which occnrs almost ex

clusively in decrepit persons, ancl in which it is in exct'ptional 

instances only that ascites supervenes earli er than anasarca, the 

reduction in volume proceeds at a uni form rate in both lobes; in 

cirrhosis, on the other hand, it is, as a rul e, quite far advanced 

in the left lobe, when in the right it first begins to be percepti

ble. Dijf'use chronic peritonitis-the simpl e form as well as the 

tuberculous and cancerous Y::tri ety-presents. rnoteover, under 

certain cii·cumstances a compli ca tion ot sy mpto111s which render 

the diagnosis from hepatic cirrhosis extremely diflicnlt. " ' here 

there exists an abundant exudation the tinctwttion may be as 

evident and as extens ive as in ascites, while the liver, being 

forced upward and backward, may be apparently dimini shed 

in size; here enl argement of the spleen may also be present 

(especially in tuberculosis, but a lso-according to Galvagni '-in 

simple peritoniti s), while the sensitiveness ot the abdomen is 

wanting. In cases of this class a careful con sideration of the 

remaining conditions will occasionally a id us in fornting a cor

rect diagnosis : simpl e and tuberculous peritonitis are, as a rule, 

attended with fever, and the skin does not prese11t that dirty 

yellowish hue observecl in cirrhosis, but is simply pallid; in 

tuberculosis and cancer of the peritoneum there are commonly 

round, too, in other 01·gans, changes important as rpgards the 

diagnosis (caseous deposits in the epididymides and lymphatic 

1 Rivista. clin. di Bologna.. 1869. Virchow-Hirsch J:i.hresbcricht pro 1860. lld. 2, 

s. 158. 
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g lands, carcinoma of the abdominal viscem :wd of the mamma). 
The cyanotic atrophy and induration of the li1·er is character· 
ized, indet:>d, in common with genuine cirrhosis, by a. gradnal 
reduction in Lh e volume wh ich is u sually at the outset enla1·ged, 
and by the presence of ascites ; bu t the anasa rca precedes here 
the aseites, and the dependence o( the syn1ptoms npon the insuf. 
ticien t acti on of the rig ht ventri cle may lw detenn ined with cer
tainty from the appearances found in the circula to ry a nd respi
mtory Ol·gans. A 1w1·sistent occlusion<[ftlte large excretory bile
ducls (dnctus clwledocltus or ltepaticus), which ul t imately g il'es 
rise, likewise, to a g rad ual redt1ction in the size of the liver, is 
di stingui slwd- independently of the symp toms or the highes t 
f:rade of bili a ry obstm ction which may also be present in ci nho
sis in consequence of complica tions-from the latter by the cir
<' Umstance that it does not induce swelling of the Spleen, and 
tha t asc ites is either absent, or i t fa lls fa r shm-t of at ta ining t ha t 
heil(ht usually met wi th in cirrhosis. In exceptional cases only 
is the diagnosis rendered difficul t by the fact that, notwithstand
ing the appreciab le diminution in the volume o[ the li ver, the 
resul ts of the mechanica l obstruction of blood in the roots o[ the 
portal vein are but very sligh tly developed, or ai·e a l togPt her 
wan ting, for the reason tha t a compensato1·y coll ateral cliannel 
has been es tablished through vessels not accessible to observa· 
tion-e. g., the inferi or mso phageal veins. 

In the firs t s tage of the disease, whil e the orga n is still en
Jargecl and its outer surface smoo th , as regG rds amylo icl degen· 
Nation of tlte liver-which, likewise, occ nrs in the train of 
sy philis and intermit ten t fever, a nd is, as a rul e, accompanied 
by amyloid enlargement of the spleen-the circumstance tha t 
this di sorder is invariably a t tended by pronounced cachexia 
should be regarded as significant, whereas in cirrhosis such a 
condition is not wont to ex ist in the ea rl ier pa rt of its course; 
the snbsequent diminu tion in ,·olume of the li1·er will , however, 
often first o f all decide the affair. It is a lmost a lways easy to 
avoid confounding the disorder wi th other affec ti ons in which 
the organ presents an increased volume ; cancer of the liver, 
when forming no nodules that ca n be felt, may most readil y g ive 
rise to such a mis take. 
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Course, Modes of Termination, Prognosis. 

In consequence of the obscurity attending its origin, the 
duration of the morbid process cannot be accurately deter
mined. The period intervening between the appearance of the 
first symptoms of the disease ancl dea th, varies in different cases 
within very wide limits. If we reckon from the symptoms of 
the l1 epati c hyperromia, which appears often to accompany the 
beginning o( the proliferation of the interstitial tissue, there are 
then cases in which the disease lasts three years and longer. 
Others again are seen to terminate under the influence o[ com
plications where a period of weeks only has elapsed since the 
cirrhosis first became noticeable. Acco1·ding to an observation 
reported by St ricker from Tranbe's clinique, the course may, 
however, be quite mpid even where no complications exist: in 
the case in question, relating to a man thirty-six years old and 
addicted to the moderate use of liquor, only six weeks inter
vened between the initiatory symptoms o[ the di sease and death. 

In cases that have been accurately cliagnosticated the termi
nation is, withont exception, death. Although the derangements 
which are, as a mle, indncecl by the obstruction of the portal 
circu lation are here and there diminished, and possibly even 
compensated for by the dilatation of collateral channels, still 
the continuonsly progressive reduction in ,-oJume of the secret
ing parenchyma becomes ultimately in itself a source o( clanger. 
There admits, indeed, of no doubt that the injurious effec ts of 
the disappearance of numerous hepatic cell s may be limited ancl 
postponed by the ~nlargement or multiplication of those remain
ing ; but the cases of cirrhosis, in which hypertrophy or hyper
plasia of the hepatic cells has as yet been observed, were not at 
the same time those in which compensation for the circulatory 
cli stmbances had occurred. Another question is, whether heal
ing may result in such a manner that an anest of the process 
takes place in an earlier stage of development, when sufficient 
capillaries and hepa tic cells have not as yet been destroyed as to 
occasion thereby any appreciable disturbances. Bnt even this 
possibility is thus far unsupported by proof. For although 
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cirrhosis not fo r ach-anced has been occasionally obse1Ted on 
post-mor tem examination o[ ind idLlual -; who ham d ied from 
other dbeases withou t hoxing presentecl during life any symp
tom of hepatic affection, we surely should not be j ust ified in 
drawing tl1 encp the conclnsion that there exbts fL rn ilc.h-' r, non
fatal form or tl ie di sease ; fo r cinhosis, even in a majori ty of 
the cases in wl1ich i t ultimately produces death, continues fo r 
a comparati vely long time without sy mp toms. 

It oftl' n happc1rn tha t death does n o ~ resul t unti l tho maras
rnus has atlai1wcl the highest degree ; frequent diarrh cna and 
complPte a norexia tend to induce exhansti o11: there fin ally su
perven<'s pulmonary cnclema , or coll ap>e p rot rar tecl frequently 
through many clays. In exceptional rasps li fl' is " "lclenly ex
ting ui slwcl unexpec tedly by profuse YOmi ting or blood. N ot 
unfrequently i t is acute a nd fo r the most pa rt inflammatory 
processes-such as pneumonia, plemi tis, pe 1·ito niti ~, a nd others 
mentioned abov<? nnder complica t i on ~-which 1 by th eir t=mpe1Ten
ti on, tend to hasten the encl . Death is frequentl y ushNPcl in by 
the same cerebra l symptoms a s are observed in acute a trophy or 
the Ji,·er. 

The prognosis, when no doubt exis ts as to the nature or the 
clisea e, is absolutely unfavorable. llow Jong life ma y still 
lingN in spec ial cases can only be conjectured from an estimate 
of the amo unL of physical s treng th still prespnt , t he condi tion or 
the digest ive organs, casnal complications, and the extPrnal rela
ti ons of the pa tient. In cli,·iclual patients are seen to s un·h·e the 
appearance o r asc ites undr> r judicious nurs ing, care, and treat
ment for a yea r, and even Jonger. According to an observation 
or Leuclet (J oe. cit. , p . 456) the ascites may di sappear even for a 
period of sen~ral y ears, and d uring thi s in terml convalescence 
may, apparently at least, continue ; i t seems to me, h owe,'er, 
that the case in ques tion should not be incluclecl at a ll under lhe 
bead of cirrhosis. 

The case relates to n spirit-drinker, sixty ycnrs old, in whom, in 1857, after long
pcrsistcnt gastri c disorder, ascitcs was developed. Puncture, by means o f which 
t\\l'Cnty li lrcs were cvncunted, was foll owed by gradunl improvement i the pati ent 
wns enabled to resume work, and continued tolerably well for n period o f three 
years. In June, 1860

1 
considerable ascites wns developed anew, and the punct-ure, 
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which very soon became necessary, as well as a second undertaken fourteen days 
u{terward, gave escape to a sanguinolent fluid. In consequence of a hemorrhage 
from the bowels, death ensued at the end of July, 1860. Ou post-mortem exami
nation there were found in the abdomen some old false membrnncs and sanguinolem. 
fluid i the liver was enlarged by one-third, and studded with distinct cirrhotic 
granulations; its cells were infiltrated with a finely granular, fatty mass, and the 
connective tissue somewhat hypcrtropl1ied (un peu d 11typer(Jentse de la trame cellu
leuse) i the spleen was enlarged to double the natural size i the trunk of the portal 
vein was plugged by a. whitish, adherent coagulum. Herc the first effusion into 
the per itoneal sac was the result, in all probability, of a !!'imple chronic peritonitis; 
whereas that occurring three years later, as well as the hemorrhage from the intes
tines, was produced by the thrombosis of the portal vein, which formation had 
arisen, presumably, in the shrivelling pcritonitic new-growths in the porla hepaticr1 . 

Treatment. 

In spirit-drinkers, or in individuals with respect to whom the 
existence of some one of the other etiological agencies justifies 
the assumption that they are in danger of becoming affected with 
cirrhosis, a prophylactic treatment is indicated as soon as signs 
of hepatic hypenemia or perihepatitis make their appearance. 
Then all alcoholic liquors, irritant Hpices, strong coffee, and 
si111ilar arlicles ·are to be prohibi ted. In robust individuals the 
amou nt of meat consumed should be limited, and the nourish
ment should consist chiefly of a milk and farinaceous d iet, sim
ple vegetables, and frnit. If the pain is violent, then quiet rest 
in bed is requisite, and venesection beneath the right arch of 
the ribs, and in the vicinity of the anus, followed by moist, 
warm applications to the region of the liver; inte1:nally mild 
saline purgatives, bitter-waters, and the like. \\'here there exists 
dull, long-persistent pain, then a comse of Carlsbad, Marien
bad, or 'farasp waters is indicated, or, in le s vigorous persons, 
the springs of Franzensbad, Elster, or Kissingen . Moreover, after 
the above-mentioned symptoms have been allayed, it is advisable 
that such symptoms as point to chronic hepatic hyperromia 
should, for a still longer period, be kept under observation. 
J\folarial patients should be treated in the manner detailed in 
\Tolumc JI. of this Cyclopmdia, p. 655, and should be transferred, 
if possible, lo a more healthy locality. "\Vhcre we can assume 
"yphilis to be the cause, then the treatment appropriate to this 
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indicatio causalis must be adopted. In all other cases th<' 
internal and external use o[ preparations o[ iodine and mercury 
are o( extremely cloubt(ul utility; yet English practitioners pro:. 
fer to administer, P\·en at this late clay,' mercurial purgatives. 

The late stage of the affection, which most cases have attain eel 
when th<'y apply for medical ad,·ice, almost inrnriably' permits 
only a symptomatic treatment. Violent measures and debilitat
ing remedies are then, above all, contraindicated; their appli
cation would only tend to accelerate the unfavorable termina
tion. In rase or any casual exacerbation o( the i)el°ihepatitis, we 
should therefore amid, i[ possible, blood-letting, or, at the most 
-provided quiet 1·est with warm, moist applications be not su(
Jicient-a few cupping-glasses should be applied. The most 
important.indication at this time is 1o k eep the nutrition o( tlw 
patient as long as possible up to a fair standard, or, where this 
has alreacly sunk to a low point, to restore it. To attain this 
result se,·eral rnethocls must usually be resorted to. First o( all, 
the condition o( the etomach and the intestines requires atten
tion : in orclp1· lo combat the chronic catanh o( these organs, tlw 
carbonated alkalis, eitl1cr alone or in combination with a slight 
quantity of n1·omatic or bitter remedies, small closPs o[ Carlsbad 
salts, preparations of rhubarb and aloes in eccoprntic closes, and 
tlw like, arp mo~t fnJ(pwntly appropriate. Frerichs l'l'('Ommends1 

for regulating the clig(•stive functions o( the int<,stine and for 
allaying 1 llP tympanit<'s, choleate of solla dissoh·ed in an infusion 
of rhubarb or in some aromatic water. \\'e should then prP
scribe a nutritious diet, the most suitable to the condition of the 
digestin"' organs, and, in case or patients ,·ery much reduced, tlw 
inclulgenr1• in a moderate quantity o( wine or lwer. Finally, tlw 
use of prepamtions o( iron proves often of benefit; from thes1• 
shoulcl be selected those which do not disturb the patient's 
stomach. The diminution o( the ascites which is now and then 
seen to ensue in neglected cases, attributable solely to the infln
ence of improved clil't and the administration of iron, inclical1»; 

1 Comp·ue lf11ber.~lwn, Guy's Hosp. Rep. 3. Ser. XVI. 1871, p. 31!). 
Y With refereoco to the c.:i.ses produced by syphilis, vide chatlter on Syphilitic Hepu· 

ti tis. 
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]Jlainly the part playec1 by an::emia in the transndation from the 
over-distended peritoneal vessels. 

In other respects, any pharmaceutical trPatment directed 
toward the ascites is seldom followed by any result. " There the 
affection has originated in a malarial infection, quinine seems to 
prove of decidecl benefit. Diego Coco' relates a case of this class 
where, after the continuecl administration of quinine, reinforced 
by a number of cold douches, the ascites abatecl completely, anc1 
the patient was discl1a1·ged with liver reduced in volume and, 
"upon the whole, almost cured" six months after his entrance. 
The ordinary diuretics prove, in exceptional instances only, effi
cacious, ancl e,·en then it is, iu all probability, when the develop
ment of tho ascites is promoted by a derangement of the renal 
secretion, which, originating in some complication or the cirrho
sis, is amenable to the action of this or that diuretic. At all 
events, observations like the following, by C. !Iandfield Jones,' 
would scarcely be explicable otherwise than in this manner. 

In an old toper, thirty-four years old, suffering from consi(lcrablc nscitcs, splenic 
enlargement and severe hemorrhages from the stomach and bowels, after the second 
puncture, which, as well as the fir.st, had evacuated ten pints, there ensued, under 
the use of digitalis, copious diuresis, as the result of which Lhe circumference of 
the abdomen was reduced from 39! to 33! inches. 

On the other band, another agent, not u sec1 as a diuretic in 
Germany, has proYed, acconling to the experience of English 
physicians, of decided benefit. This is the balsam of copaiva. 
Garrod, Duffin,' Sieveking, ' 'Vilks,' observed after the use of 
balsam of copah·a, administered three times daily, in doses of 
from ten to twenty grai ns (0.6-1.3)-orwhat,acrorcli ng to " ' ilks, 
is probably still more effi cacions, the resin of copa iva-the quan
tity of urine increase two- or fo ur-fold, while the drop$)" disap
peared.' Qnite as bdlliant a result was obtained , moreov r, in 

1 Ii Morgngni Disp. VII., p. 4GO. 
~ Bntish l'\Iedical Journal. 1871, 'March 4. 
3 The Lancet. 1869, Feb. 27. 
4 Ibidem. 1870, Dec.17. 
5 Ibid cm. 1873, l\larch22. 
6 Compare JJrudi, Dcutsches Archiv r. kliu Med., Bd. XIX. (1877), S. 511 ff., where 

will be found reportcd1 in addition to two other Cn!:!CS quoted from the EDglish 
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a case I'e]lOI'te<l twenty yeal's ago by Klinger (loc. cit., p. 554), 
by the a<1111inistrntion of the ethereal spil'its of tul'pentine, in 
<loses of twelve <ll'ops twice daily. The drastic catltartics have 
also been frequently empl oyed to reduce the a:;cites. These 
agents may, indeed, have the power of les:--Sening tlie pressure in 
the po1-tal vein, and thereby inducing a resoq Jt ion of the tl11id 
from the pel'itoneal sac; but, in all Jll'Obability, they pI'oduce 
thi s effect solely by stimulating the pel'istalti c action, and thus 
checking the resorption of the liquid contents of the intestilie 
(R,1dziejewski); wlwreas theil' action tends also to der:inge the 
digestiv<' functions of the bowels, while Lhe appetite disappears, 
and vomiti11g readily ensues; in many cases, too, even nftcr the 
drastic agents hn ve been suspended, the diarrhma doPs not cease. 
The exhibition of med icaments of this class tends to accelerate, 
theJ'efon', in patients already debil itated l11c approach of col
lapse, and even in patients who a J'e still robust it p1·od11c<'S, as a 
rule, by its pernicious action upon the digestive organs, an injury 
relatively g l'eater than the benefit accruing from the diminution 
of the a ·cites. In quite exceptional instances i t undoubtedly 
seems to have a strikingly farorable effect: thus, an observation 
is reported by Leudet' of the case of a wine-dealer, fifty-three 
years old, whom it hacl been necessa ry to puncture three times 
within a litll e less than five weeks; beginning with the tenth day 
after the last puncture, inasmuch as the ascitcs had all'eady 
again attained to a considerable quantity, ga mboge was adminis
tered for six weeks in large doses (from seven to fifteen grai ns 
dail y ; in all , fir e dl'achms): the ascites diminished materially 
with the watery stools, and dming the subseque11t two years had 
disappeaJ'ed completely, notwi thstanding the very great emacia-

litcmlurc of the subject ( 1'1wm]J8on, Transact. of the Clinical Society of London, Vol. 
111 .. p. 2U; and Livdng, ibid., p. 30), also a case observed in Freiburg by Dr. T!tiry, 
where, in a case of cirrhosis hepntica alcoholica with enormous nscites, n prompt 
diuretic nctiou of the rt:sin of copaiba was likewise noticed. The remedy was here 
administered according to the following formub: ij. Re8illf1. copai/Jre1 !)iv. j sodii cm·· 
bonatis, 3 s.'I. Jlfi.~ce / jfrwt pilukc No. ;10. S. •· Five pilis three times dn.ily." In three 
oases of severe cirrhosis in which I hnve given this remedy, it failed to have any intlu~ 
euce upon the diuresis. 

1 Loe. cit. , p.547. Obi,i. XIII. 
VOL. IX.-14 
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tion or the patient. But, even apart from the circumstance that 

in this ca :;e there was no verification of the diag nosis by post

mortem examination, it will pass, nevertheless, at most as an 

extremely rare exception, and cannot overthrow the principle 

derived from experience, that the better prncedure is, to abstain 

altogether from the administration of drastics in cirrhosis. It 
results, therefore, that in the opPration of paracentesis we possess 

the means of lessening with greater certainty and prnmptness 

serous accumulations within the abdominal cavity, the judicious 

u se o( which is not commonly attended with any direct clanger. 

The wound thereby infli cted g ives rise relatively quite seldom 
to erysipelas of the abdominal integ ument or to p eritonitis. The 

functions of the s tomach and intestinal canal are even wont to 

be improved after puncture ; while, with the removal of the 

pressure previously exerted by the mass o( a sci tic Jl u id and by 

the tension of the di stended abdominal integument upon the 

vessels of the intestinal serosa, there resul ts a decided lilling-up 

of the latter, accompanied by a diminution of the venou:; hyper

remia in the remaining coats of the intestinal wall. Bnt there 

again ensues a lso from the more completely fill ed peri toneal 

vessels, when the obstruction to the hepatic circulation con

tinues, a more copious transuclation and an increased loss on the 

part of the bloocl of its plasma' rieh in albu111Pn . This offers an 

explanation why tapping affords ill\·ariably but transitot·y tun el

ioration, and why, notwithstanding the improvement which in 

many respects is thereby incluced, it. cannot arrest the prngress 

of the general impairment of the nutritive funct ions. This oper

ation, therefore, must not be undertaken unnecessarily, but only 

in response to an urgent indication. Such an indication is 
offered where the clyspnma ari sing from upward disphtcPment of 

the diaphntgm thn)atens 1ifP, or where an obs tinate vomiting is 

probably attributable to mec lianical derangement of the diges

tive canal due to the large amount of ascites. If under these cir

cnmstances alone we resort to paracentesis, it will aceomplish 

1 The attempt to prevent the reaccumulation of the nscites by the !'timu\ntion of 

adhesive peritonitis by means of iodine injections in to the abclo1pinal cn\•ity, is quite 

as uselc$$ as it is dangerou.<i, as would bed priori imagined, a.ud as is pro\·ed by the 

experience of Strolll (Gaz. de St.rash. 1855. Nr. 5). 
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all that can be expected from any symptomatic treatment. 'l'his 
is most cleal'ly demonstrated by the fact that cases are not 1'3re 
where an opportunity has been afforded of repeating' the opera
tion se1·eral or even many times. 

The othet· serious ancl dangerous symptoms, aml the compli
cating affections which may supervene in the course of cirrl1 osis, 
we should atten1pt to combat-while bearing constantly in mind 
the physical condition of the patient-with such remedies as are 
suggested by the treatment directed toward the primary changes 
in the organs in question. 

II. Rarer Forms of Interstitial Hepatitis. 

Gluge, Atlas d. pnthol. Ano.t. Lief. 2, S. 4. Taf. 1.-Jifrerielts, Klinik. D<l. 2, S. !)0 
f.-llenoch 1 Klinik clcr Untcrlcibskh. 3. Aufl. , S. 83.-Liebermeiater, Bcitrage. 
S. 135 f. und S. 144 f.-Jaccoud, Gaz. des JI Op. 1867. Nr. 69, 71, 72.-H. 
Molliere, .Tour. de Mad. de Lyon, 1868; Q;\Z. hcbdom. de .Med. et de Chir., 
Ser. 2, Vol. 5, p. 765.-P. Ollivier, Union medic. 1871. Nr. 68, 71, 75.-Leu
det , Clin. mCdic., p. 48 sqq.-G. Jlayem, Arch. de physiol. norm. ct pathol. 
1874, p. 126 sqq.-Cornil, Ibid. , p. 265 sqq.-C. llan ot, £tude sur une forme 
de cirrhose hypcrtrophiquc du foic. ThCse de Paris, 1876. -Cha1·cot ct Gom
bault, Arch. clc pliysiol. 1876, p. 272 sqq. u. p. 4,j3 sqq.-Du Castel, Arch. 
gCue!r. 1876. Vol. II. , p. 2G4 sqq.-v. Fmgs~in, Berl. kliu. Wochcnschr. 1877. 

Nr.16,17,19. 

'Vhile in 01·dinary cirrhosis the parenchymri-islets, separ?-tecl 
from each othe1· by the streaks of indu ratell tissue, consist 
usually o( larger or smaller groups of lobules, in the variety 
of intPrstitial hepatitis now under consideration, the prolifera
tion o[ connectil·e tissue takes place between the i11dividual 
lobulfs . 'J'his clifTerenre has been rnost di stinctly pointed out 
by Charrot and Gombault. By these writers ordinary cinhosis 

1 Letuler (Joe. cit., p. 5,j7) recommends, in cases where the umbilicus is di~tended in 
the form of a sac, that paracentesis should be' made at that poiut by me1ms of n fine 
(explorat.ivc:' trocar. In a. man fifty-seven years old . in whom great exhaustion fol
lowed the first two punctures made with un ordinary trocar, no unfavorable effect, 
either at the seat of the operation or in the general condition of the patient, was mani· 
rested after capillary Jmncturf', which was undertaken fi(teen times within thirteen 
months, producing each time within from three and one-half to Cour and one·half hours 
nu almost complete evacuation or the transudntion. 
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is designated annular or multilobular, bPcauso in this fo rm a 
great many lobules are encircled by a fibrous ring; this they 
disting uish from insular or monolobular cil'l'hosis, in which the 
new-growth assumes, first of all , the form of small isle ts in tho 
interlob ul a r spaces, t hen invests more or less completely each 
lobule, an (l finally penetrntes beneath the rows of ltepatie cell s, 
which aro thereby forced apart, ancl, without prnsenting any 
other changes, are nltimalely destroyed by simple atrophy. In
asmuch as the parenchyma-islets in the fibrous tissue arc here, 
for the most part, formed from the indivitlual lobules, they are 
much smaller a ntl less sharply defined, but they arc more uni
forml y di stribu ted than in ortlinary cirrhosis. As compared 
with the latter, the p roliferation is commonly more exten>ive, 
and may continue longer; the shrinking, on the other band, en
sues later and more slowly. 

The cha nge described especially by German authors (Ilenoch, 
B'rerichs, and othe1·s) merely as induration, or simple induration 
o/tlie liver, depends npon interstitial hepatitis of tlie monolobu
lar type, as is demonstrated by an histological appearance de
tected by Liebermebter (loc. cit., p. 146) in a case of this sort. 

By this name is usually des ignated merely the last stage, yet the term 11as of 

la.tc been also employed with reference to the process while yet undergo ing develop

ment. Compare A. Thierfelder, Pathol. Ilistol. , 1'. 14, Fig. 3 i and Birch-Hirsch

feld , Lehl'b. d. pathol. Anat. , Lpz., 1866, S. !139. 

·when the simple induration is completely developed, there is 
substitu ted in the place of the hepa tic parenchyma a dense mass 
of connective tissue, in which every trace of the g landula r struc
ture has disappeared ; or, a t the most, the remnants of the hepatic 
cell s are still indica ted by brown, uniformly distribu ted clots. It 
will be understood that, in its extreme g1·ade, the change neYer 
implicates the entire organ ; generally the homogeneons fibrous 
mass penetrates from the surface more or less deeply into the pa
renchyma; in the ld t lobe it sometimes extends th rough its entire 
t hi ckness. The bile-ducts, and usually the ramificttti ons of the 
po1-tal vein implicated in the indnrated parts, a re d il a ted. The 
other parts either p resent the characteristi cs or granular indnra
tion, or are perfectly normal. Where the uniformly dense mass 
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involves the greater part of the organ (as, e. g., in Gluge's case 
three-fourths, in that of IIenoch three-fifths), the volume and 
weight niay be very much increased (in Glnge's case the liYer 
weighed fi ve and three-quarter pounds). 'l'he outer surface is 
sometimes smooth, and sometimes exhibits larger or smal ler Pmi
nences. which resemble in size and shape those or the coarsely 
grnnular liver, but consist altogether, or in the main, of inclurated 
tissne. 

The causes appear to he the same as in ordinary cinhosis; in 
the case observed by Frerichs the affection was developed once 
after i11ternperance, once after intermittent fever, a11d twice as a. 
supplement to chronic peritonitis. (\Vith respect to its origin from 
chronic inflammation of the gall-ducts, vide following chapter. ) 
Moreovet·, the symptoms correspond essentially with those of 
ordinary cirrhosis, except that the sensitiveness of the hepatic 
region was found by Frerichs to be greater a nd more cxtensi r e in 
simple i11dnration; and, according to the observations of Gluge 
and IIenocll, in addition lo ascites and copious llemonhages from 
the digestive tract, considerable en largement of the liver may also 
be present a11d continue until death. It is impossible during 
life to distinguisll this from other forms of interstitial hepa titi s. 
whil e the treatment, too, presents no other indications l11an those 
found in ordinary cirrhosis. 

Interstitial Hepatitis arising from Affections of the Gall-ducts. 

Dnring theformation ef gall-stones witldntlleliv&r there may 
proceed from the walls of the gall-ducts tha t are lilied with con
cretions a proliferation of connective tissue, which gives ri se in 
the immediate vicinity of the affected portion of these canal s to 
indurntion of the hepatic parenchyma, but which may also ex
tend, in exceptional cases-as has been shown by Liebermeister 
(Joe. cit.) in a case very accurately described-to the interlobular 
strncture of the entire gland, inducing a condition that corre
sponds in all essential histolog ical respects to ci rrhosis. 

A further instnnce of thi s mode of development o f the affection is nppnrcntJy 
presented in nu observation tt-'!)Ort cd as long Hgo ns 1857, by Berlin (Nc<lcrl. 
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Tydschr. I., p. 231; Schmidt's Jahrb., Bd. !W, S. 43): here even the clinical nppenr
ances uf cirrhosis were not wanting; the induration (which Berlin, following the 
example of Schroeclcr v. d. Kolk, designates albeacmtia hepf_itis) was limited, 
however, to the left lobe antl the adjacent portion of the right i the gall-ducts 
in these portions of the organ contained partly gall-stones and in part inspissated 
bile. 

That morbid conditions of tlte ductus clwleclocltu.s associated 
with Jong persistent biliary obstrnction may result in interstitial 
hepatitis, is a theory advocated with more or less positiveness 
by different authors during the latter decades. 

As long ngo as 1857, in the discussion of a case where the dischnrgc of gall 
was in repeated instances for a long period obstructed by gall-stones, and where on 
post-mortem examination the liver was found to be slightly granular and its inter
stitial tissue moderately increased, it was. clearly shown by Virchow (Verhaudl. d. 
phys.-med. Ges. zu Wlirzb., Bd. 7, S. 27) that this condition of the liver might very 
possibly be regarded as a result of the irritation due to the presence of gall·stones. 
B. Cohn (Guensburg's Zeitschr., Bd. 5, JI. 6)1 in 1864, described as a special form of 
cirrhosis the icteric, in which, in consequence of prolonged pressure upon the sides 
of the over-distended gall-ducts, obliteration of the interlobular blood-vessels and 
proliferation of connective tissue in their neighborhood may tnkc plnce, the liver 
being thereby reduced to a state of granular atrophy i but no confirmatory observa
tion was communicated by him. Next (1866), 0. \Vyss (Vircb. Arch., Bd. 35, S. 
559) asserted that in long-persistent ictcrus of the liver he had frequently found 
the interlobular connective tissue more or less, though never very greatly, in
creased. Experiments instituted hy 11. Mayer (Wien. medic. Jnhrb., 1872, IL, S. 
133), and by Wickham Legg (St. Bartholomew's Hosp. Rep., Vol. UC, p. 1G1)1 on 
cats, and by Charcot and Gombnult 011 guinea-pigs, uniformly proved that in these 
animals the ligature of the ductus t.11oledoclrns induces an active proliferation of 
connective tissue, not only between the lobules, but also within them; and con· 
sequently, if the animals live long enough, the entire organ undergoes no slight 
increase in volume and conEistence. According to an Observation of Legg, there 
may apparently result a diminution in the volume and granulation. Charcot and 
Oombault found, moreover, in the periphery of the lobules extremely numerous 
fine gall-ducts joined together in the form of a net-work (according to their view, 
dilated bile-capillaries, which have preserved an epithelial coating). The investi
gators last named have also demonstrated in the cases of two men where the ductu1 

clwledochm was occluded (once by a gall-stone, the other time by a cancer of the 
head of the pancreas) such :m extra- and intra-lobular new-formation of connective 
tissue with consecutive diminution of the lobules (in consequence of simple atropl1y 
of the hepatic cells) and an inc1·ease of the interlobular gnll·ducts, very slight, 
indeed, compared with that observed in the animals cl.perimcnted upon. 
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The interstitial hepatitis induced by narrowing or occlusion or 
the ductus clwledoclius is as yet of interest mainly from a patho

,genetic ancl pathologico-histological point of dew. " 'hether it 
can attain a degree in which the changes attributable to it will 
lend also expression to the clinical fo:ittu·es, cannot be ascer
tained with certainty from the observations thus far macle. 

In both the cases examined by Charcot and Gombault the process was still in a 
very early stage. With respect to one, the histological appcnnmces only arc re
ported; in the other the patient presented no symptoms from which the existence 
of interstitial hepatitis could be inferred. Three further observations, which have 
been communicated by L. S. Bcnlc, Du Castel, and v. Fragstein as examples of cir
rhosis induced by closure of the <luctus cltoledochus, would be very well adapted to 
illustrate the clinical importance of this lesion, if they did not seem open to ques
tion, partly in an etiological, partly in a sy1r.ptomatologicnl respect. The case of 
Beale (Archives of Medicine, Vol. I., p. 125), my knowledge of which is derived 
solely from the abstract given by Charcot and Gombault, is that of a man, forty 
years of age, in whom there had existed for a period of two years symptoms of 
hepatic discase-icterus, and finally ascites, rendering necessary the operation of 
paracentesis. On post-mortem examination there was found at the point of 
junction of the ductu1 cystic111 and ltepaticuR a firm tumor, composed of lymphatic 
glands, hy the pressure of which the discharge of bile was almost completely ob
stru.::ted, and a somewhat enlal'ged, firm, and pnlc liver, with uneven outer smface, 
in which the newly-formed fibrous tissue encircled the separate lobules. Here there 
l\l'C, surely, grounds for suspicion that an inflammation of the connective tissue on 
the one hand, trnd the swelling of the lymphatic glands on the other, by their ex
tension to Olisson's capsule, may have occasioned also the cirrhosisi. In the cnse of 
Du Castel, where the ductus cltoledochus just anterior to its duodenal orifice con
tained a calculus, along the side of which, however, bile could still flow, the liver, 
being perccpti\Jly enlarged and smooth on its surface, exhibited a genera l dilata
tion of the gnll-dncts, and the histological characters of monolobulnr cirrhosis; 
but the patient is described as a 11 moderate drinker,'' and the ictcrus did not 
appear until other disorders, connected, in all probability, with interstitial hepati· 
tis, had already existed for the period of a month, The patient of ' " Frngstcin had 
exper ienced, about twelve yenrs previously, during the courso of Rn affection asso
ciated with gastric colic, anorexia. and vomiting, nn attack of ictcrus lnsting three 
months; during the last half year of her life she suffered from cnrdinlgic and dys
peptic complaints, bccam<' more ancl more emaciated, nncl acquired four weeks pre
"ious to cleat.h dropsy, beginning in face and feet, which soon became gcneml. Tho 
autopsy disclosed a li\•c r somewhat reduced in size And flabby, with roundish pro
tuberances on the surface not larger than a small hnzel-nut, and a lobulated nppcnr
nnce at the brownish-yellow (not icteric) cut surface; the cluctus cl1olecluchus was 
greatly dilated (more than two centimetres iu circumference) at its orifice, ns well 
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as throughout its whole course; the gall-bladder was thickened and shrivelled, 
and the cluctus cysticu1 obliteratcdi the spleen was enlarged to doulJlc nnd moder
ately firm; the mucous membrane of the stomach extremely vascular, ond its vc~
scls tortuous; the kidneys swollen. !licroscopically, the interlobular ga11-clucts 
presented quite thickened walls, and wcr£> invested with liroacl, couccntl'ic layers 
of fibrous tissue i the extra- and intra-lobular connective tissue was consic.lera.bly 
increased> for the most part thick and tense, Lut here and there studded more or 
less abundantly with lymphoid cells i the hepatic cells partly diminh.hul in sir..c, 
tbc peripheral filled cliicfly with fat, the cen trnl with pigment; also lJili ary concrc· 
ti ons in the bilc·cnpil\arics i the lobules at certain points either entirely disnp
pcnrecl, or rccluccc.l to scanty remnants; in the kidneys the epithelium of tlie con
voluted tubes swollen, an<l exhibiting g ranular cloudiness in varied degree; in the 
straight tubes intact and shrunken bloocl-corpu!<cles an<l isolated flbriuous casts. V. 
Fragstt:in concludes from the changes found both in the large and finest biliary 
ducts that there had previously exiskd a biliary obstruct ion, and refers its cause to 
a chololithiasis which had given rise nt the time of the ictcrus, la~ting three months, 
to obstruction of the ductus clwledochus ,· the cirrhosis is regarded liy him as the re
sult or this biliary obstrnction, and the fine cellular infiltration-in part still abun
dant-of the interstitial connective tissue he conside rs as proof that the process con
tinued to progress until the Inst. If this view is correct, the interstitial li cpatitis 
appears in this case to have \Jccn by no means intense; for, 1wtwit11standing that it 
lasted twelve years, it had not induced any decided induration of the liver (" the 
entire orgnn was flabby''), and, apart from the tortuous course o f the gnstric vessels, 
all proof of stagnation in the portal system was wanting. It appears, therefore, 
very qucstionahle whether we arc justified in attrihuting (as v. l"nigstcin lrns done) 
the severe digestive disorders, and indirectly also the degeneration of the kidneys, 
to the hepatic <liscnsc. 

Konr. Lotze, in the recent report of a case of granular indurntion or the liver of 
high grade associated with congenital defect of the cxcl'ctory bile.ducts (Berl. 
klin. Wocli., 1870, No. 30), has suggested the possibility that this defect is to be 
considered ns resulting from an imperfect development, und that the bi1e, thereby 
prc\'cntcd from flowing off, may constitute a source of inflammatory irritation to 
the connective tissue of the li\•cr. Yet, the circumstance thnt the newly· formed 
fibrous tissue was cspccinlly hard and tense just at the lower surface of tl1 e organ 
and around the 1·a111ifications of the portal vein, would tend to favor the ordinary 
theory, according to which a fretal perihepatitis forms Ili c primary lesion in tl1ci:c 
cases, which, by its extension to Glisson's capsu le, gives rise to oLliteration of the 
gall-ducts and also to hyperplasia of the intcl'lobular structure. 
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Hypcrtrophic Cirrhosis, Hypertrophic or General Sclerosis of the 
Lirnr. 

The form of inte1·stitial hepatitis, recently describeu under the 
above na me by French writers (P. O!ir ier, llayem, Charco t, and 
Gombaul t), is di stinguished pathogno111 onically by the circum
stance tha t the diminution in the volume o( the organ, resulting 
from the shri velling of the newly-for med. connec ti ve ti ,sue. such 
as characterizes the later stage of ordinary cirrhosis, does not 
superrene, not even wli cre the vrocess continu rs for a lo11g while, 
but the l1 yp1'1·plasia preponderntes even un til the fatal tennina
tion of tlte affl'e lion. 

Among the observations which have been p ublished a s ex 
amples o( this fo rm o( the disease, and, likl•wise, as p roofs of its 
existence, there will be fo und comparath·e!y many in " ·hi ch at 
the very comrnenceme11 t, or at least n.t a very early stage, decided 
icterns makes i ts a ppeara nce, not usually associated , however, 
with clecolorntion of the fmces, and persists-though with Uu !'
tuations-dul'ing the entire subsequent course or t he affeetion. 
'fhe cause of thi s phenomenon is a ttd buted by the French in
ves tigators (Cornil , llanot, Citarco t, and Gomba nl t) to changes 
in the small gall passages. A ccording to th eir obscrvatious, 
although no obolrtt<·tion of the secreti on 11 or intlammation can be 
demonstrate<l in the larger bile-ducts, the in terl obular canal:; 
become dil a tPcl a nd ramify into liner ducts, forming immediately 
in front of t h!' marg in of the lobule a nctwo1-k. from which still 
finer branrlt es proceed, to disappea r between the hepa tic cell s. 
All these canalo are lined with cubica l epithelium; in the ulti
mate di visions the calibre often appears to be p lugged wi th tllis 
epi thelium. In the d cinity of these canals the indica tions of thi s 
new-fo rmation of connecti ve ti ssue are the most di stinct. Ac
cording to the views of the abol"e-mentioned authors, the net
work of the finest ga ll-ducts li es already in the periplwral zone 
of the lobul e, whose hepatic cell s havr here been compressed by 
the proliferating connective ti ssue, and reduced to atrophy; it 
is, consequent ly , none other than the network of bile-capillaries, 
which in some unexplained way have acquired an epithelial 



218 Tllllmn:LDER.-DISEASES o~· Tlrn r.rn:n. 

lining. Hanot, as well as Charcot and Gombault, bases upon 
these appearances the theory, that i11 the cases or hypertrophic 
cirl"11osis acco mpanied with early icterus, the primary lesion 
consists or an inflammation (spontaneons) o[ the interlobnlar 
gall.ducts indttced by some unknown cause, and that the inter· 
stitial proliferatio11 takes its star t from the walls or these ducts. 
They, therefore, distingnish "ltypertroplt ic cirrhosis with ic
lerus" as a special form, aml include it in the same g l'oup with 
interstitial hepatitis dtw to closure of the dactns cliolecloclws, in 
which they have found similar changes or the iuter- and intra
lobular gall -ducts; this group they S<'parate, as cirrhosis q/ 
biliary origin, or biliary cirrhosis, from the ord inary cirrhosi s, 
in which the proliferation begins in the vicinity of the interlo
bular veins. 

As regards the remaining patlwlogico-anatomical clwnges in 
hypertrophic cirrhosis with ictem s, the e11largement of the liver 
is the most noticeable; the weight amounts to between 2,000 and 
3,000 g rammes: the form of the organ is not perceptibly altered, 
the free margin is sharp, the outer surface often smooth, at other 
times studded with llattened prominences not larger than a small 
pea; the cnt sul"faces, whose color may be yellow or green in 
different shatl es, presents now ancl then somewhat prominent 
parcnchyma-islets, varying in size from a hemp-seed to a poppy
seed, and between these islets are found cross-pieces of fibrous 
tiss tte broader than the former by four- and fivefold. The spleen, 
too, is invariably and, as a rnle, consiclerably enlarged by chronic 
hypertrophy; it weighed frequently 500 grammes, once (Pitres 
quoted by Ilanot, I. c., p. 35) 1, 300, and once (P. Olivier) even 
2,300 grammes. 

The tirst syrnptoms of the disease consist occasionally, in the 
main, of derangPnwnts of the digestive function; more fre
quently, however, the pathological process announces its pres· 
ence in a more direct way by pain in the hepatic region, which 
from time to time recurs and is accompanied invariably by an 
increasP of the icterns and the hepatic swelling, as also in most 
cases hy fever. In the mammary line the liver projects at least 
by the width of several fingers beyond the Jowt•1· margin of the 
ribs; frequently it extend s down as far as the navel or even 
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lower, and across as far as the spleen, in consequence of which 
the upper abdominal region may bulge outward, Jilling up both 
hy poe hond ria. Any reduction in its Yolume appears, even where 
th<' affect ion is of quite long dura tion, ex t l'emely ra re, occurring 
even then only to such a n extent tha t i t is still qui te far from 
being dimini shed below the natuml size. It frequently happens 
tha t, owing to the encroachment of the liver, the size of the 
spleni c tttmOL' cannot be accurately determined. The nu tri tion 
and general condition may continue fol' a Jong time vel'y fair; 
at other tim es progressive emaciation ancl ('ach~xin. commence 
a.t even an early stage. Hemorrhages from the nose, too, occur 
occasionally even at an earl y date. llemol'l'hages [mm the 
digestive orga ns al'e vel'y rare. Symp toms o[ chl'onic cata rrh 
o[ the mucous membrane of the c1ige:;tirn organs, on the other 
hand, wlwn not existing from the beginning, nppear uni formly at 
a la ter peri od. Ascites is a t times absent e,·en in patients al l'eady 
very far !'educed; more frequently it appears as a concomi ta nt 
of general d ropsy induced by cachexia, not setting in until the 
~d!'ma has mounted to the abdomen. Yet i t often supervenes 
when no anasarca is present, but then usuall y not until the last 
weeks or months of life. Death is frpqnentl y ushel'ecl in by 
severe cerebral symptoms (delirium, coma, occasionally with ulti
mate increase of tempernture). 

The clitration of the disease seldom amonnts to less than a 
year-genera lly two years and over ; in individual cases (P. Oli
vier, Pitres) it is stated to be five and seven yeal's. 

The rnol'bid process here sketched is in many respects very 
similar to that which IIayem, generalizing from two cases ob
SetTed by himself, has described as simple hypertrophic cir
rlwsis. 

In these cases, also, the li ver was very much enlarged, weighing in one instance 
3, I SO, and rn lhc othc1· nearly 4,000 g rammes; it presented a smooth surface and 
ti broma-like consistence. Tbe lobules, which to the naked eye looked like differ
ently colored spots and dots upon the gray ish-whi te g round of the cut section, ap
peared on microscopic examination to be separate g roups of cells, distributed partly 
in insular fo rm in the interstitial tissue, di ssolved and so changed in struct ure tl1at 
the central vein wns in the fil'st case nowhere recognizable, in the second but par
tially so. ln mnoy lobules the capillary vessels were, either throughout or nt certain 
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points, largely dilated. The connective tissue, very considerably increased, w:-is 
composed o[ fil>res and spindle-form cf!lls, oud exhibited, principally along the 
course o[ the vessels, a finely cellular infiltration. The hepatic cells were here ond 
Uicrc atrophic-in the main, however, well-preserved, and iufiltrntcd neither with 
fat nor with pigment. The interlobular gal1-duct.s appeared normal i in the second 
case some were filled with small pigment-concretions. In this case slight jaundice 
had ex isted fo r some time; in the other, toward the end o f life, the skin be
gan to assume a faint yellowish tinge (sulJ -ictCriqul'). Ascites was absent in the 
second case, although the disease lasted two and three-fourths years: in the first, 
the duration o r which was said to be nine years, it did not appear until niter the 
redem:i of the lower extremities; there wns here formed, however, by means of 
the very wide vessels of numerous pcritonitic adhesions. a direct communication 
between the veins of the intestine nnd the largely distended nnd tortuous veins of 
the anterior abdominal wall. Jn both cnses the patients died in a state of marus
mus: one of pneumonia, and the other of cholcrn. 

In these case•, as well also as in those accompanied by the 
early development of icterns, the question naturally arises 
whether tltc circumstance, that the enlargement of lhe liver con
tinu~s present until death, can be legitimately consid<>red a cri
terion o( an especial form of interstitial hepatiti s. Inasmuch as 
the symptoms of obstrnction in the system of the ramilications 
o( the portal vein are usually but slightly developed, the idea 
of cirrhosis not fully completed is naturally suggested. In ordi
nary ciJThosb, moreover, the organ now and then presents a sim
ilar increase in volume and weight, whell , in consl'q11Pnce o[ some 
complicating or intercurrent di sease, death is imlucecl before 
any very extensive shrivelling has taken place. In hype1-trophic 
cirrhosis with ictern s, one would be inclined to ascribe to the pro
longed jaundiee an accelerating influence upon the fatal termina
tion. But "part from the fact, that no analogous agency is to be 
found in ordinary l1ypertrophic cirrhosis, the theory that we 
have here to do with an early stage of the 1irocess is, il1 both 
rni-i eties, already disproved by the duration o( the disease. 'l'his 
period in hypertrophic cirrhosis is by no means shorter, but gen
erally even longer than in the ordinary form, and a duration o[ 
five years and over, which occurs-though rarpJy-in the former. 
has never been observed in the latter. Indeed, in one of the cases 
reported by Frerichs (loc. cit. , p. 82, Obs. JO) the symptoms of 
chronic hepatiti s had already begun six years previous to death; 
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but this was obviously not an instance of ordinary cinhosis, for 
on post-mortem examination the liver was fou nd still quite en
larged and heavy, the granulations very smal l, and the fibrous 
s trnctm e very abundant, the ascites being sligh t. But, further
more, in hypertrophic cirrhosis the course of the affection tends 
to refut,, also the theory, that the sole reason why a consecutive 
diminution in the size of the liver has not taken place, is be
cause the disease has not reached its last stage. The impairment 
o[ the general nutrition, which in ordinary cird1osis k Peps pace 
with the prngressivc shrh· elling of the liver, is induced in the 
hypertrophic variety, although the enlargement of the organ con
tinues or even increases, and without the intervention or any 
other disease not d ependent upon the hepatic disorder and its 
sequel<e, to which the nutritive disturbances can be referred. To 
wh'1t these derangements are due, cannot be accurately deter
mined. It is possible tbat the principal cause is the destruction 
of a large pat-t of the secreti ng elements of the lh·er, necessa rily 
attending the proliferation of the interstitial tissue; for while in 
ordinary cirrhosis the pressure of the shrivelling new-growth 
exerts its influence first of all on the finest ramifications of the 
portal vein, in the hypertrophic form the hepatic cells appear to 
suficr more direc tly under the proliferation of the connective 
tissue, which penetrates here much farther into the interior of 
the acini. 

Respecting etiology, in this variety, also, mention shou ld first 
of all be made of the lmbitual abuse of alcoholic spirits; accord
ing to P. Olivier, this forms, indeed, the sole well-established 
cause. IIayem's firs t case, howm·er, justifies the ass umption, 
that the first germ of the disorder may also be implanted by 
certai n infectious diseases, such as typhus and cholera. N ot un
frequently the cause is unknown. In no case has the presence 
of syphilis been demonstrated. 

As regards the diagnosis, during its early stage the affection 
cannot be distinguished from ordinary cirrh osis. In the later 
peri od of its course, on the other hand, when the emaciation and 
cachexia have become more prominent, its recognit.ion commonly 
oilers no especial d iffi culties as soon as it is possible to definitely 
establish the long duration, extending frequently over a period 
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of years, of the hepatic and splenic enlargement, and, in the 
majority of cases, of the icterus. By carefully considering tl1e 
nonnal fornt of the organ, and noting the aboence in its vicinity 
of flu ctuating or soft-elastic spots, we ai·e enabled lo guard 
against confounding the disorder witlt echinococcus, which has 
ii1 some cases happened; moreo,·er, echinococcus of the liver is 
followed by neither splenic enlargement nor cachexia. An er
roneo us assumption of the existence of lenc.emia call be avoidecl 
by an examination or the blood. 111 pseudo-lencmmia the splenic 
e1tlargement is almost invariably relatively greater by far than 
that of the liver, and, with very rare exceptions, tumors of the 
lymphalic g lands, too, are present. In contrast with carcinoma, 
the smootlt condition and the uniformly equal res istance o[ the 
hepatic surface, as well as o[ the splenic tumor, should be tak~n 
into account. From amyloid degeneration, hypertrophic cir
rhosis is di stinguished by the sharp lower margin, and by the 
dissimilal'ity of the causes. 

In the treatinent of hypertrophic cirrhos is, no appreciable 
result whatever has been attained by any of the remedies hitherto 
triecl (iodide of potassium, mercury, muriate o[ ammonia, arsenic. 
iron). The affection rn1·y rarely affords an oppol'tnnity for para
centesis of the abdomen. 

Syphilitic Hepatitis. 

Dittrich, Prager Vicrtcljahrschrift. 1849. Bd. I., S. 1. B<l. II. , S. 33.-Gubler, Gaz. 
med. de Paris. 1852, p. 2G2, und Mam. de la Soc. de Biol. 1852. T. 41 p. 25. 
-Hecker, Vcrh. d. Ges. f. Gcburtsk. in Berlin. 1855. Dd. YIII. , S. 131. -Quelet. 
Essai sur la Syph. du foic. ThCse de Strasb. 185G.-&lwetzenberger, Gaz. heb
dom . de MCd. ct de Chir. 1857, p. 279.-Leudet, Moniteur des Sc. med. 1800, 
p. 11 31. Arch. gCn. de MCd. FCv r. ct Mars, lSGG. Clin. mCdic. de l'lIOt.-Dieu 
de Rauen, p. 550 sq.-Budd, Diseases of the Liver. IL ed. 1857.- rirchou', 
Archiv flir pnthol. Anatomic. XV., S. 2GG, und Die krnnkb. GcschwUlste. II. 
S. 423.-Rokilansl.-y, Path. Anat. 1. Aufl. IL , S. G4S.-F'rerich.t, Klin. cl. Lchcr
krnnkh. 18Gl. Bd. IL, S. 152.-Bienner, Schwciz. Zeitschr. f. ll cilk. 1862. I. 
1. 11. 2., S. 118.- Wilks, Guy's Hosp. Reports. Ser. HI., Vol. 9. 1863.-lbid., 
Transact. Path. Soc. Vol. XVlI. 1866, p. 167. - lVitgner, Archiv d. Tteilkunde. 
Bel V., S. 121.- Tfn ,.zwelly, Ucbcr das Syphilom der Leher. Leipzig. Dissert. 
1863.-Hoicitz, Journal fUr Kinclerkrankh. 1SG3. S . 365._:...Sclwtt, Jal11·b. f. 
Kindcrkrankh. 1861. IV., und Jahrb. d. Ges. d. Wiener Acrzte. 1862. Heft 2. 
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-ti. Baerengprung, Die hercdit:ire Syph. Berl. , 1804. S. 189 ff. - ll. Weber, 
Transact. Path. Soc. Vol. XVII. 1866.- lr: Mozon, Trn.nsart. Path. Soc. Yol. 
XXII. 18il, p. 274, and Vol. X..'CUL 1872, p. 153.-0edtnanaaon, Nord. med. 
Arch. I. 4. (Virchow-llirsch, Jahresb. f. 1869. 2. Abth. , $. 56 1. - K ald, Bcitr. 
z. Anat. u. Symptomatol. d. S)1phil. A.ffoct. der Leber. Leipzig . Dissert. 1860.
Schueppel, Arch. d. Ucilk . BU. XI. , S. 74. - Lancereauz, Trait ~ de la Syphili s. 
Paris, 1873, p. 25 9. --Baeuinler, Dicses I-Iandbuch. Bd. 3., S. 177 fT.-Comparc, 
moreover, the llandhooks o f Pathological Anatomy hy :Foerster, J(lebs, uud 
Rimlfleisclt. - For other literature of the subject, see also Lancercaux, loc. cit., 
pp. 258 and 2:i9. 

Historical Account. 

The most ancient writers on syphilis maintained, on purely 
theoreti cal grounds, that the liver does not form the real seat 
and starting-point of the affection, and that it is not an organ 
which becomes a t a very early period consecutively affect<>d. As 
regards t he pathologico-anatomical appeara nces which arc citecl 
by later authors (Bonet, Astruc, Baader, Yan Swieten, P ortal) as 
examples o( syphiliti c affec tion of the li,·er, thei1· tlwo1-y seems to 
rest upon a very questionable basis. In the clesc1·iption of "en
cystecl noclular tnmors of the liver," given by Budcl in the first 
edition of hi s work on Diseases of the Liver. the gummata are 
not to be mistaken, but they were regarcled by him as circum
scl'ibed di latations of the intlamecl gall-clucts, whose contents hacl 
unclergone caseous transformation . Oppolzer ancl Bochdalek in
terpretecl these same appearances as cancer of tl1 e li ver which hacl 
hcalecl. Dittrich pointecl out the error of this view, ancl was the 
first to r1'eogni ze with certainty the syphiliti c na ture of the 
change. 'Yilh his work begin s the more exne t im·est igntion of 
syphiliti c hepat iti R, which lw first of all studiecl in nd ul b Tlw 
observations o( Gubler, publishecl shortly a fterwa rd, were cli
rec tecl towarcl the anal ogous affec ti on in chil<lren. Since then, 
numerous researches have contribu tecl to our knowledge of the 
disease in its various form s. 

Etiology. 

In proportion to tl 1e widespreacl prevalence or syphilis, the 
affection occurs, no doubt, rarely; but of the sy p hili tic disorders 
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or the abdominal viscera it is one of the most frequent. More· 
u1·er, in hereditary syphilis the liver forms one of the organs 
most constantly attacked, and here, likewise, generally exh ibits 
acco1·ding to the experi ence of Gubler, v. Baerensprnng, 'Veg
ner ' and others, inflammatory changes; although " 'ilks' found 
in many autopsies nothing but fatty degeneration and thicken· 
ing of the capsules. 

The hepatiti s induced by acquirecl syphili s is observed at a 
later periotl or the chronic infectious disease. As a rule, there 
are fou11<1 associated witlt it alterations in otlwr organs, which 
originate in processes of the tertiary stagP, eitlll'r completed or 
still going on, or which are dependent upon the "rphilitic ca
chexia. Mol'eorer, the appearances found in the Ih·er are gener
ally, in part at least, such as woulcl be considered characteristic 
of the tertiary stage. In many cn.ses, howen:-r, syph ili s, eren in 
an eal'i ier period of its cou rse, givPs rise lo interstitial hepatitis 
(Dittrich, Gubler, Leudct, Biermer). This probably occm s with 
greater frequency than is observed, since the process, especially 
when limited to smaller points of the liver, may continue quite 
unaccompanied by symptoms.' 

Pathology. 

It "·oukl be impossible to draw a distinct sketch or the dis· 
ease; by what symptoms, if any, it is attended. dPpends princi
pally upon the seat and extent of the anatomical changes, and 
in this respect the separate cases afford quite a manifold variety. 

Syphilitic hepatitis, like cirrhosis, has its seat at the outset in 
the interl obnlur connective tissue; like the lat ter it tends to pro
duce gradnal wasting or the glandular parenrhyma to a variable 
l'Xtent; and here, also, takes place a tl'ansrormation of the 

1 Vircbow's Archiv. Bd. 50, S. 316 ff. 
'Transactions of the Pathological Society. Vol. 17. p. 1G7. 
~ In the cadaver of a woman, aged twenty-six years, who six mont.hR previously had 

been treated for nn ulc:?r of the external labium, aml bad died of miliary tuberculosis, 
J(ey ( llygi ea, !15, p. 370; Schmidt's Jabrb. , Bd. 161 1 S. 14'2) found ms the only indica
tions of syphilis two gummata. of the liver of ~be liize, respectively, of tl. walnut and 
a pea. 
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. granul ar strnctnre, ri ch in cells, into callous cicatricial tissue, i11 
con ~eq uPnce of wh ic h e ven th e changf's in form resulting from 
both these processes afford mani foltl poin ts of resemblance. 
They present, however, certain points of difference, which gener
ally rendPr a diagnosis easy , and characterize syphiliti c hepa
titis as a specific fo rm of intlammation. The ti ssue developed in 
the liver by the action of the syphilitic poison tt•nds in a high 
degree to fa tty and caseous degeneration. ant! the products of 
this rPtrograde meta morphosis may be completely resorbed, in 
('OilSeqUPTH'e Of wJii ch the new·growth di sappears, and in cer tain 

1·ases a ci ral rix of moderate size alone poin ts to hepatic syphilis. 
The ma nifold n niety, which, in an anatomical nut! sy mp

tomatological respect, is in general peculiar to syphili s, is dis
played also in the diverse forms in which it nr1wa1·s in the liver; 
:ind herein li es the reason why many di stinct rnrieties of syphili
ti c hepat iti ha m been recognized . In fact, they a ll represent 
hut one process, whose differenL stages and whose appea rance 
sometinws in (' ircum scribed spots, and at other times diffused, 
must be dul.1· considered when it is desired to make any particu
lar case ron espond to the general typi cal picture. 

' Ve recognize diffuse syphiliti c hepatiti s terminating in indu
ration, and circumscribed, g ummous hepa ti tis, or sy philoma of 
th P liver, which in the latter stage, or after it has been compara
rh·ely hea1 Pc1, represents the so-called lobulated li ver. 

Diffuse ltepatil' syphilis is observed most frequently as a con
comita nt of congenital lues in still-born child ren. in snl' h as die 
a few days or weeks a fter birth, ancl in the d t>ad and putrid 
llodlfrml) fcrt ns ; it is seldom fo und in adul ts. The li ver is 
~enera11 y e11l arg 0 cl in all diameters and increasPd in we ig ht, 1 of 
:i redcli sh-p;rny. or di r ty, yellowish-gray color, which is compared 
by Gubler to tha t of !lint. Its ou t<> r surface is smooth, and not 
aclherent to the surrnunding strn rtures. Its tissue is exsanguin r, 
tirm, fain tly gJi stPning, indist in ctly arinons, or qui te homo· 
!.(eneons-the latter even when no amyl oid dt>generation can be 

' Birdt· l1irsrl1fc'd (Archiv d. lleilk., Bd. 16, S. 17-4 ) fonn<l the average weight of 
livers of children affected with syphilis (thirty-two cases) 12!) grammes, the normnl 
weight be ing IO!l grammes ; or in syphilis G per cent. of the weight of the body, the 
nonnal relative wrighL being 4.G per cent. 

\"'OL. JX-1,j 
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clctected; frequently, as is stated by Gubler, it can be cut into 
thin sections with perfectly smooth, e\' en surfaces, resembling 
in this respect, also, tissue that has undergone amyloicl degenera
tion. Under the microscope, the interlobular connective tissue is 
seen to be almost e,·erywhere broader and studded more or less 
abundantly with fin ely granular, roundish and spindleform cells. 
Small groups of round cells are found al so within the acini, 
arranged in i·egular order around the capillaries, completely 
taking the place of the hepatic cells, or crowding into them to a 
variable extent, so that they appear flattened, and frequently 
afford evidence or different stages of simple ancl fatty degenera
tion. '£he newly-formed cells in the intra-acinous stmcture lie 
in the plainly perceptible connective tissue (" 'agner, Joe. cit., S. 
140), which is developed either directly from the walls of the 
capillai·ies, ot· from the interlobular connective ti ssue situated 
along their course. 'Ve can often distingui sh a st rncture rich in 
cells growing into the interior of the acini from the periphery. 

The close reseml>lance presented by diffuse syphilitic hepati
tis to the early stage of ordinary interstitial hepatiti s, seems to 
justify the assumption. that when the affection is of long stand
ing the liver must exhibit an appearance completely identical 
with the typical form or ordinary cirrhosis. Accurate observa
tions upon this point, however: are wanting, and as 1·pga.rd s those 
cases of granular liver obsened in childhood, which cannot be 
referrecl to immoderate indull!ence in alcoholi c spirits, it is 
always doubtful whether they are to be regardt'd ns cases of 
hepatic syphilis. On the other hand , a unifo1·m inclnration of 
the Ji rnr with sl igh t superficial granulation has been clescribed as 
the result or diffuse syphilitic hepatitis. 

This was once observed by Wagner in a man fifty-four years of agc>. " The liver 

was uniformly enlarged in all diameters, weighing six pounds, the outer surface 

tolcrnbly smoothi only in isolated spots.finely cicat1·iud, and o f a pecu liar yellowish

rcd tinge; creaking whe1i incise<l; cut sect ions less distinctly ncinous; " and so on. 

" The microscopic examination shows the inter-acin01lS connecti-oe tissue, doubkd in 
breadth, nnd studded with uniformly distributed i::; mnll nncl mcdimn-sizcd granules 
and roundish cell s." Another Ol>servation is reported hy L. 'Vronka. 1 In a fcctus, 

1 lJTronk1t, Bcitrii~e z. Kenntniss d. angeboreneu Leberkrankh. Dissert. Breslan, 
1872. Fall II. 
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aborted at the end o f fi>e months, he found the liver very small, s ix nnd five-tenths 
centimetres in tninsversc d iameter, etc., the serous covering thickened nncl cloud y 
at mnny poi nts. The organ felt qui te compact and hard , uucl upon the outer sur
foce wns sliylltly 9ranulated. An ohscrrntion of Virchow, reported in his Archives 
(Bd. 22, S. 428), belongs probably to this class. 

Between this diffuse affection of the liver an<l the gummous 
form , all possible modifications have been noted. \\.hite adher
ent patches, or minute points 1 of a yellowish tinge, a m spoken 
of in the description o[ cases, which in other respects correspond 
to the diffnse variety. At other times, di stinct 11ii/iary tuber
cles am found in great quantity, between which the hepa tic tis
sue exhibits an almost normal consistence, or still presents a dis
tinctly ac inous structure. Such observa tions-with reference to 
new-bom children almost exclusively-1wre report0d first of all 
by Gnbll' l", th en by \Yagner and Klebs. \\•agner (Ca'e X XXIV.) 
and \Y ronka (Case I .) observed numerous miliary new-growths 
in addition to hLrge nodules. The histological stm cture of these 
minu te sypltiloma ta does not diJier fro m tha t of the larger 
variety . 

Circumscribed syphilitic hepatitis has often been observed 
in childho0tl , as well as particularly at a matu1·er age, and consti
tutes, in connection with the lobulated liver, which represents 
its terminal s tage, the mos t frequent fo rm of hepa ti c syphilis. 
There arn commonly founcl in the hepatic structure, that in 
other respects is either normal. consecutively hypertrophied, or 
the subject or fa tty or amy loid dPgPnemti on. one, several, or 
rarely many (fif ty ancl over) g ummous nodules, vary ing in size 
from a }Jea to a hen's egg. 

The relative size is, in fact, quite variable; but the statements of di fferent 
authors upon tins poi nt nrc also to be interpreted d ifferently, accord ingly as the 
cicatricial peri pheral zone of the mass is regarded as belong ing to the syphilitic 
new·growth, or as a secondary development of capsule, 

These nod nl Ps havP been occasionall y fo nnd in almost every 
part o[ the organ- deep-seatecl a nd snperfi c- ial , cov<"red by the 
diaphragm, or at the projecting margins of the lobes. The1·e 
seems to ex i; t, h owe,·er, at certain poin ts a p1·,•clil ection for 

1 Rlcbs
1 

loc. cit. Bd. I. , S. 440. 
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their development: the vicinity of the suspensory ligaments 
of the liver, especially the ligainentuin sitspensoriuin lwpatis 
and the areolar tissue of Glisson' s capsule at the porta llepatis 
and along the course of the large branches of the vence portce. 
Virchow draws attention to the fact, that the traction of the 
weighty organ upon its suspensory ligament may possibly fa1·or 
tho formation of the new-growth at this point. As regards th.; 
other points of predilection, the reader is referred to the Observa· 
tion o[ Schueppel, who narrates, unc1er the title o( "Syph ilitic 
peripylephlebitis in new-born ch ildren, " three cases of localiza
tion o[ the syphilitic new-growth around the portal vein. 

IIc found the branch of the portal vein at its entrance into the liver transformed 
into a firm, yellowish·gray colored cord, one centimetre in thickness, the calibre 
of the vessel Leing so narrowed as to barely admit the introduction of a hog's 
bristle. 

Schott, too, observed in certai n cases of hereditary syphilis 
firm nodules arnund large vascular branches, from which whitish 
cicatrices radiated in different directions. If the nodules are 
superficially seated, the hepatic peritoneum is often forced up
ward as in seconda ry hepatic cancer, and exhibits recent inflam· 
matory changes, or the effects of such changes, viz., cicatricial 
thickenings and adhesions with neighboring organs. It is com
paratively seldom that syphilitic tumors o[ quite rPcent develop· 
ment come under observation. Upon section they are of a white, 
reddish, or gr:ty color, of a marrow.like appearance, and toler· 
ably firm consistence. In a finely or coarsely fibrillated connec
tive tissue they contain, in addition to numerous rotmd and 
spindle·cells, many wssels, principally capillary, and an oft 
widely ramiCying network of gall-ducts with distinct cylindrical 
epithelium. The hepatic cells in their vicinity are atrophied, 
and, owing to the albumen- and fat.granules, cloudy. Upon the 
margin o[ the new-growth the progressing proliferation, ehietty 
in the interlobular connective tissue, may be traced along differ
ent broad streaks in the form of a fine-cellular infiltration. 
, Upon tho cut surface o[ older and especially larger syphiloma
tons nodules there may usually be distinguished with the naked 
eye two substances, differing as regards their arrnngement, color-
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ing, and consistence. A central portion, presenting the yellowish 
color of inspissated pus or of tissue that has been converted into 
a cheesy substance, is tenacious and dry; it forms, for the most 
part, a body having an irregularly jagged, or roundish outline; 
frequently it appears upon section as a ramifying figure, or may 
assume a reticular form, suggesting to some observers the rami
fication of widely dilated lymphatic vessels. It consists of fine, 
thickly interwoven fib1·es, cell-detritus, fat-globules, so-called 
free gra.1rnles, and a limited number of atrophic round cells lying 
scatternd about. Accumulations of larger fat-globules, as well 
as the pultaceous or friable consistence which is elsewhere ex
hibited in tissues undergoing caseous degeneration, are common
ly wanting. 

It is iu exceptional cases only that complete softening seems to occur; it was 
observed hy Zenker ( llacumler, loc. cit., p. 180), Wagner (loc. cit. , p. 123, Case 24), 
:Moxon (Transactions of the Pathological Society, Vol. 23, p. 153). Cretaceous de
posit in the centre of the nodules was found iu one instance by Wegner (Berl. 
kl in. Wochenschr. , 18GO, p. 4~0), and also by 'Vronka (loc. cit., p. 11 ) i each case 
occurred in a !cctus of nine months. 

The central portion of the new-growth is surrounded by an 
areola of vari ed width, composed of reddish-gray or cicatricial: 
like, dull-glistening tissue, which presents upon the side of the 
adjacent hepatic tissue a margin usually well-tlefincd but irregu
larly jagged. This callous substance exhibits under the micro
scope the appearance of either recent or olcl cicatricial tissue, and, 
like the latter, is in a variable degree rich in vessels o[ten con
spicuous from the renrn.rkable thickness o( their walls (oblitera
tion !), and consists chiefly of round and spindle form co1111ectivP
tissue cells ; the latter form generally the outermost zone o( the 
tumors, whereas the roundish elements preponderate in the direc
tion of the yellow substance, and may be inrnriably detec ted 
therein. There exists no sharp boundary between the two sub
stances, of which fact one can be readily convinced by a micro
scopical examination; the callous tissue may be said to merge 
iniperceptibly into the atrophic, and it wonld, therefore, appear 
also incorrect to regard the callous peripheral portion as merely 
the product of a reactive inflammation-as a capsule formation. 
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The transrormation or the highly vascul ar g ranula tion-tissue, 
of which the new-growth a t first wholly consists, in to a cicatricial 
tissue pood y supplied with vessels, is closely a ttended by the 
destruction or the cellula r elements a nd the caseous degenera
ti on which star ts from the centre. 'l'he substance that has under
gone caseous degeneration is gradually resorbed; the tumor is 
reduced in size, and ultimately form s merely o,n additional cica
trix of vm-iable ancl generally radiating form in the hepatic tis
sue. If the new-growth was sea ted near the 011 ter surface, then 
thi s foll ows the cicatricial retract ion of the connec tive tissue, 
and there ar<> fo rmed irregular puckerings, generally deep, and 
supplied with hteral prolonga tions; betwePn these depres
sions the rema ining gland ular tissue, that frequently has uncler
µ;o ne amyloid degeneration-though i t is, no do ubt, often hyper
trophic- is converted in to semi-globular p rominences. Ul timately 
the organ appears to be clef t by fi ssures in to abnormally shaped 
lobes-lobula ted li ver. It is obvious that, accord ing to the quan
tity a nd position of t he tumors undergoing atrophy, the resulting 
d eformi ties of the organ must present a manifold variety, espe
cially if we consider also the fur ther changes tha t may be induced 
by perihepatitis, abnormal adhesion with neighboring organs, 
and the diverse affections of the parenchy ma which now and 
then appear, in part consecutive npon syphilis, and in part inde
pendent of that malady (simple atrophy, fat ty and am yloicl de
generation, acute yellow atrophy, hepatic hypertrophy). In 
cases whe1·e the development of the callous connec tive tissue 
in the pel"iphery or the new-growth has a t ta ined an especially 
high degree, it has been doubted whether a complete resorp
tion or the caseous mass can take place. The circumstance, 
however, that there may occur in one ancl the same li ver char
acteristic ricatrices without any tr~ce of cheesy deposit in 
their in teri or by the side of th ose which exhibi t plainly the re
mains of syphili tic new-growths, appears to fav or the above-de
scribed mode o[ retrograde development and the possibility of 
complete resorption. The ques tion as to the resorption of the 
tumors in ques tion is one of importance, not only as regards 
the anatomical comprehension of the process, but it presents also 
a practical interest, inasm nch as by the resorption and taking 



SYPHILITIC Il}:PATITIS. 231 

up or the products of degeneration by the circulation, the infec. 
tion of other organs may possibly be produced. 

Symptomatology. 

Syphilitic hepatitis makes its appearance and frequently runs 
ics course without any symptom whatsoever pointing to dis
order of the liver, even in cases where the autopsy reveals 
the pre ence or deep cicatrices and numerous gummata. W'herP, 
however, the disease gives rise during life to any phenomena, 
these may be due to changes in the physical properties in the 
organ, to the peri-hepatitis, and to the pressure of the fibrous 
tisstte upon the .blood and bile-vessels. 

The liver mrely presents normal dimensions. In congenital 
cases it almost always appears enlarged in all directions, and 
forms a smooth and hard tumor, which may project downward 
with its sharp margin as far as the navel ancl e,·en further, and is 
frequently traced against the abdomen by the bulging of the 
corresponding parts. These appearances may be present in ac
qnired syphilis at an earlier stage or the hepatic affection. J\Iore 
freqn ently, however, the contour of the organ is irregular; upon 
its outer surface may be detected di stinct prntuberances 01· nod
ules, ranging in size from a walnut to a hen's egg, nnd now nncl 

. then perceptibly pushing out the abdominal integument; these 
nodules feel smooth and generally hard, although the constricted 
portions of the li ver may not have undergone amyloid degenera
tion ; more rarely they have the doughy consistence or hepatic 
parenchyma abounding in adipose tissue (Freriehs, ' Loewen
fe ld '); where they are more thickly situated, shallow or deep 
furrows' may be detected between them. The lower margin is 

1 Loe. cit., Observation 20. 
1 Wiener med. Pre@se. 1873. Nr. 39 
3 In the case narrated by Rier1el (Deutsches Archiv !. klin. l\fed . Bd. XI., S. 1 l:J, 

the 1>ortion of the liver which was constricted and connected with the remainder of the 
organ by n long pcdicle, nppenred during life like two moderately hard nud very mova
ble tumors, not tak ing part in the respiratory displacements of tho orgnn, nnd forming 
iu the right side of the abdomen circumscribed regions of dulness, which were Reparnted 
from one another ns well n.s from the natural hepatic dnlness by clear tympauitic1 reso
nant zoues1 corrcsponll ing to the superimposed coils of the imestines. 
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usually blnnt, and at times divided into num erous knotty. 
rounded segments. These appearances are most distinctly 
marked wl1 e11 the liver lies to a lal'ge extent in contact with the 
abdominal wall: the ol'gan may dip down into the ischiatk 
rngion and far in to the left hypochondrium (Qn&let, Biermer) ; 
but even when it is, on the whole, reduced in size, there is also 
frequently found , in consequence of the irregular di stribution o( 
the sh1·ivelling ti ssue, a prominent portion beneath Ol' near the 
right mal'gin of the ribs, upon which the above-descl'ibec1 changes 
rnay be made out. According to Lancereaux, we can occasion
ally feel the adhesions that have fol'med, or we can determine 
their existence from the circumstance that the 01·gan is not dis
placed b<·neath the abdominal integument upon respiration. 
'l'he lesions observed in the liver usually continue essentially 
of a similar chamcter even when kep t undel' prolongPd observa
tion; it is bu t seldom that an oppol'tunity is offered of demon
stra ting a g radnal reduction in volume of the ol'gan that at tlw 
beginning was enlarged , and the appearance thereon of protubel'· 
ances. 

·where the liver is increased in bulk there is experienced fre
quently a sensation of discomfol't, weight 01· pressul'e in the right 
hypochondrium, which , no doubt, has its principal Ol'igin in the 
enlarged volume of the Ol'gan. At othel' times pain is present, 
either temporarily or continuing uninterrupted ly for a period ol' 
week s and months, sometimes extending over the entire hepati<' 
rngion , at other times limited to separate spots ; this pain may be 
qui te violent, and is invariably aggravated by extemal pressure: 
less frequently it is fast of all brought on by snch pressure. In 
nursing children, we are often apprized of its existence by their 
sighs and the fl exed posture of their legs. The pain is attribu· 
table to the peri -hepatitis. The existence of the latter lesion is 
al so revPal ecl occasionally, acco!'c1ing to Gerhardt,' by a respi
ratory fri ction sound in the superior abdominal region, audible, 
and still more easily felt. Pain in the right shoulder and right 
arm is complained of by few patients only, notwithstanding the 
adhesions between liver and diaphragm, which are almost invari
ably present and gc11 erally quite firm. 

1 Lehrbuch d. Kinderkrauk.h. 2. Aufl, 1871. S. 464. 
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Ascites is de,·eloped frequently, but not solely, when the liver 
is unnatmally small (Schuetzenberger, IIjelt,' Niemeyer,' anLl 
others). It is frequently found, moreover, in he1ed itary cases, 
but chiefly, no doubt, in still-born infants, or those who han• 
died shortly after birth (in live out of nine post-mortem examina
ti ons reported by \Y egner'); by far less frequently a111ong those 
who remain alive longer (i n a child of seven weeks in " 'agner· 8 
forty -eighth case; in a cllild of nine weeks in von Baerens
pmng's twenty-second case). It is du e, as in cinhoois, to the 
closure o{ numerous mmifications of the portn. l vein by the 
pressure o{ the new-growths in Glisson's capsule, an(l crnn here 
may be so considerable as to give 1·ise to the enlargement o{ th .. 
superficin.l abdominal veins, to renuer quite difficult the exami
nation of the liver, and by forcing upward the uiaplnagm to 
upcessitate punctme; in a case not published, twenty- seven 
pounds of slightly he111 orrhagic fluid were thereby released. 
J£emorrlwges from tlte mucous membrane of tlte stomaclt and 
intestine, also arising from compression and consecutive throm~ 
bosis of the larger brnnches of the portal vein, sometimes occur 
(Leudet, Frerichs, Loewenfelc1). Tile diarrltma occasionally pre
sent is frequently attributable to amyloid degeneration of the 
intestinal mucous membrane. 

Jctents is rare. Branches of the ductits hepatlcus may, in 
consequence of the shrivelling connective ti sstw on til e concave 
surface of the Ih·er, undergo a cicatricial constriction; in such 
cases icterus may appear even at an early stage, become quite 
severe, and persist with slight fluctuations fot· many mouths. 
The secret ing parenchyma. jn the fibrous mass is, howerer, gen
erally destroyec1. Frerichs maintains, as the result of his own 
observations, that in amyloid degeneration and in the formation 
of gnmmata in the liver icterus may also be induceu by the peri
liepalitb a nd swollen portal glands. 

The hypothesis of Gerhardt, that in syphilitic new-born C'hildrcn thc oft
describcd format.ion of numerous ccchymoses upon the skin is also connected with 

1 Finsk:i. liiko.resilll skap hnndlingo.r. Bd. 11 , S. 153, Schm. Jnbrh Rd . 161, S. 1-11. 
' Lehrbucb d. Pntlrnl. u. Therap. 9. Autl. von E. Seitz. Bd. 1, S. 742. 
• Vircb. Arch. Ud . 50, S. 316 ff. 
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the jnun<licc, is contradicted by the circumstance that ecchymoaes of the external 
skin, as well ns of the serous membranes, the muscles, and various intcrno.l organs, 
occur also in like cases where ictcrus does not accompany hepatitis, or where the 
liver is usually not perceptibly affected. (Compare 'Vcgncr, loc. cit., Cases 11 6, 
l2i von Baercnsprung, Joe. cit., Observations 11, 12, 50.) 

\Vhether the icterus, which appears occasionally at an early 
period of the seconda1·y stage of syphilis, though not generally 
persisting for a long time (Gubler, Lcudet), is really related, at 
]Past in ce1'1ain cases, to the liepatitis, cannot be determined from 
observations thus far communicated. 

A cnc;c narrated by Biermer appears to support this idea. The patient, twenty· 
eight years old, infected ni11e months previously, exhihitcd severe general icterus, 
together with syphilitic roseob, and not an inconsiderable enlargement of the liver, 
whose outer surface, ns well as the spleen, felt hard nnd covered with small pro
tubcr:mces i under the use of io<lidc of potassium the ictcrus diminished pretty 
rupidly, and then disappeared, leaving but n trace hchind, whereas the objective 
changes of the liver underwent no perceptiLle modification. 

The majority oi patients present a dil'ty, pale, earth-colored 
.-kin; yet, accol'ding to Lancereaux, bronzed skiu is a quite fre
quent symptom in hepatic syphilis, and in Schuetzenberger's 
case, as well ns in the two cases reported by Pleischl and Klob, 1 

occurring in Oppolzer's clinique, relating to girls aged twenty
eight and twenty-nine, a pale-brownish coloration of the entire 
integument is described. 

Hepatitis syphilitica is, as a rule, accompaniecl by a distinct 
a11d at times quite remarkable splenic enlargement, Ol'iginating 
either in hyperplasia, gnmmatons growths, or amyloicl degenera
tion of the organ; whe!'e one of the first two lesions is present, 
the region of the spleen appears at times sensitive to pressure. 

Allntminuria, also, and the secretion of hyaline or epithelial 
casts with the urine, occur frequently as symptoms of parencby
rnatous and amyloid degeneration of the kidneys. 

As regal'ds the diagnosis, characteristic syphilitic processes 
in other Ol'gans, or remains of such processes, are naturally of 
the greatest importance: apart from the exceptional cases, 
where the hepatic disease comes under observation even in the 

1 Wiener med. Wochenschrift. 1800. Nr. 8, 9. 
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stap:e of the 1·oseola ancl of the conclylomata, there are fonncl most 
frequently cicatl'icc upon the genitals; cicatrices ancl ulcers of 
the soft palate, pharynx, trachea; swelling of the cubital, 
inguinal ancl cervical glands; specific affections of the bones of 
the sknll, nose, harcl palate, tibia, clavicle, ribs; sarcocele, 
ulcerative syphilides, etc. In exceptional cases, however, all 
such indications as to the nature of the hepatic affection are 
wa11ti11g-, uncler which circumstances its recogn ition may })resent 
great clifliculty, inasmuch as we can scarcely a,·oicl rnistaking it 
for cancer of the Jil·er,' or non-syphilitic cinhosis. As affording a 
means of disti11guishing between the protubernnces of the syphi
litic Jobulation and projecting cancerous nodules, importance is 
attached by J<'1·erichs to the consistence; in the Jatkr a[Pction, 
this, he aflirms, is invariably changed; in the former, on the 
other hand, it resembles that of the normal hPpatic tissue; yet in 
both affections, in the majority of cases, the tumors seem !inn to 
the touch. Lancereanx. indeed, ascribes to the nodular eleva
tions on tlie outer surface of the syphilitic liver a g1·eater firmness 
than to those clue to carcinoma of the liver. Acconling to the 
last-mentioned obser\'er, the former are distinguished from the 
latter by their more distinctly circumscribed outlines; it would 
be scarcely possible, however, in any given case, to turn to acconnt 
any such relative difference. Moreover, apart from the circum
stance that at times carcinoma, likewise, affects chicll y one lobe, 
viz., the left, in consequence of which the increase in volume 
may be limited to tlmt Johe, i t is only in very rare cases that it 
will be po;sible to determine with certainty dming li[e the dis
proportion between the size of the separate lobes, which Lance
reaux likewise maintains to be characteristic of hepatic syphilis 
as distingnished from carcinoma. Bamberger directs attention to 
the fact that the protubernnces remain for a long while stationary, 
anJ that their ontline is less uniformly round; but the separate 
divisions o( the lobnlated lh·er not unfrequently form almost 
perfect segments o( a sphere, and as by the increasing shrivelling 
of the surrounding tissue they project more conspicuously, the/ 
eem to increase in size; or, at other times, by hypertrophy of 

Yido l'ircl10U1, Die krunkh. Geschwiilste. Bd. 21 S. 428. 
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the hepatic cells, they do actually become enlarged. A far more 
reliable clue is afforded by the comportment of the spleen. the 
enlargPment of which is quite as uniformly present in sy philitic 
hepatiti s, as it is wanting in carcinonm of the lh·er. In like man
ner, as regards the differential diagnosis, tl1 e frequent occurrence 
of albtuni11uria in hepatitis syphilitica deserves consideration. 
Occasionally, also, the age of the patient may be, to a certain ex
tent, of illlJ)Ortance as affecting the decision, in SO far as one~half 
o( the cases o[ hepatic syphilis occur in individuals below the age 
of forty, whereas, as is well known, cancer of the liver is rela
tively rare with such persons. 

\Vhen the affection is attended by the complex symptoms of 
cirrhosis, in the absence of other indications o[ constitutional 
trouble, we shall frequently be put upon the right track by the 
circumstance that the diminution in siw does not proceed at so 
uniform a pace as in ordinary cirrhosis, this being, for instance, 
more advanced in the right lobe than in the left; or, at other 
times, large, isolated protuberances may bPcome prominent upon 
the outer sudace, which is elsewhere covered with nodules. 

The course of syphilitic hepatitis is insidious ; it is always 
present for a longer or shorter period before giving rise to any 
symptoms. The theory enunciated by Rindlleisd1- that the dis
ease, having originated dnring frntal life, may remain latent for 
a period of years without manifesting its prese11ce until late in 
childhood, or about the time of puberty, as a result of which a 
portion of the cases of cirrhosis occurring at this period of life, 
the etiology of which wo1lld otherwise be completely obscure, 
shonlc1 be referrecl to this origin-is, to say the leas t, a doubtful 
one. Quite as little proof has been affo1·c1ed, that-as is main
tained by Di ttrich to be probable, in three cases reported by him 
relating to a lad aged eleven years, and to two girls aged fifteen 
and eighteen years-in congenital syphilis the hepatic affection 
may not break out u11til this period of life. The duration ol 
syphilitic hepatitis may be protracted for several years after the 
appearance of the first symptoms. If the majority of cases 
result in a fatal termination within a rn uch shorter period, this 
is due chie!ly to the sin11tltaneous action of other lesions co-exist
ing with the hepatic a[ection. The infitience exerted by this 
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all'ection itself upon the development and dtuat ion or any par
ticular case of syphili s dPpends principally upon two circum
stances : 1. Upon the permeabili ty of the ramifications of the 
portal vein ; the more thi s is impa ired, by so much the morn 
does the hepatiti s become dil'ectly dangerous to l ife as a result 
or ascites, or of hemorrhage or the stomach and intestine. 2. Upon 
the amoun t of the gla ndular parenchy ma still capable of j)erfo l'm
ing its functions ; but in thi s respec t the amy loid and fa t ty 
dl'generation, which is frequently coexistent, is of decidedly 
more importance tha n the hepatitis. Indeed , tu Cat ty degenera
tion is al so to be c!"edi ted the death that takes place in cel'tain 
cases under symptoms of ic terns gravi s. New-born in fa nts die, 
as a rule, at the expira tion or a few h ours or days; it seldom 
happens that they surdni until the SPcond month, and only 
exceptionally until the third , in which case they frequently suc
cumb to exl1au s ting diarrh cra. or acute general peritoni tis. 

The p rognosis or the di sease is, howC\·er, especially when 
acquired syphili s constitu tes its origin, not absolu tely unfarn r
able. The possibility or recovery, so fa r as this can be brought 
about by arrest or the p roliferati on, and by disin tegration and 
l'e~orpti on o [ its proc1 ncts, mu st, in view of onr ex perience wi th 
reference to analogons changes in o th er organs, be d priori 
admitted. And, as a matter or fa ct, in the bodies or syphilitic 
patients who have died or anotl1 er di sease, there is here ancl there 
found a liver with firm cicatri ces ancl irl'eg nlar farrows in whi ch 
no trace of any recent process can be clt'tectecl. These cases, how
ever, are for the mos t pa rt, indeed , composed of those in which 
the hepatic nll'ection had run ;i la tent course. B ut occasionally, 
even in cases where the malady has given evidence or its presence 
by unequivocal sympto ms, a portion or these symptoms-such, 
for instance, as the sensitiveness of the li ver, enlargement or tl w 
organ, icterns-ha rn been seen nnder antisyphililic treatment to 
materially dimini sh or enti1·ely disappear . These results have 
for the most part been attained by tlw in ternal admin istra tion or 
preparations of iodine (iod ide or potassium, or, in case or grea ter 
an;emia, iodide of iron) (Frerichs, Kaesbaclwr, ' Biermer, Oppol-

1 Wiener medic. \\'ocbcnbl:itt. 186 1. Nr. 36. 



238 ~'HIERFELDER.-DISEASES OF THE LIVER. 

zer); ancl yet observations are not wanting according to which 
the employment of quicksilver, especially the gray ointment, has 
aftorclecl a similar result (Schuetzenberger, Lenclet, Dnchek '). 
It is, incleecl, true that there ham not as yet been recorclecl any 
examples of a permanent removal of all the morbicl symptoms, 
but a timely anti. syphilitic treatment may unquestionably arrest 
the process in its further development, ancl postpone the clanger 
impend ing from thi s source. Among other cases that reporteJ. 
by Schuetzcnberger will serve to illustrate this .fact. 

The womnn1 thirty-nine years of age, had ulcers of t11c pharynx, squamous 
syphilidcs, dolores ostcocopi , periostitis tibinrum, dull pains in the ri ght hypo
chondrium, and an appreciable enlargement of the liver; after a three weeks' treat
ment by inunction the remaining symptoms disappeared, nn<l the volume of the 
liver was somewhat diminished. During the succeeding two years the condition of 
the patient was pcrrectly satisfactory i but at the expirat ion of that period the 
pain in the hypochondrium recurred, pen:istent icterus supervened, and eighteen 
months later enormous swelling of the liver, ascites, and a splenie tumor were found. 
:\[crcury and iodide of potassium now proved ineffectual; at the expiration of 
four months the patient died. 

A crtrhectic appearance shoulcl not cleter the physician from 
an energetic causal treatment. 'Vhere, h oweve r, ma.ra.smns of 
an aclvancecl clegree, or severe ascites clepencling upon the hepatic 
clisease exists, then a clietetic-strengtheniug ancl symptomatic 
treatment is alone appropriate. 

Acute Atropl1y of the Liver. 

Tiepntitis Diffusa Parcnchymatosa (Frerichs) . Ticpatitis Cytopbthorn (Lebert). 
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15. Virchow u. Hirsch's Jahresbericht for 1871. Bd. 2, S. 161.-Zenker, Dcut
sches Arch. f. klin. Med. Bd. 10, S. 166. Tageblalt dcr 45. Vcrsamml. dent· 
scher Naturfor.schcr in Leipzig, 1872 . S. 221.-Ackcrmann, Tagcbl. cl. <l:l. Ycrs. 
deutsch. N1iturf. in Leipzig, 1872. S. 222.- lVadliam, The Lnncct. 18721 :l\lar. 
2.-Sicr;cki.ng, Ibid. Aug. 17.-Momn, Trnnsact. of the Patholog. Soc. Yol. 23, 
p. 138.-1Vini1o{tl'tcr, Wien. med. Ja.hrbb. 1872. S. 25fi.-llurkart, Uch. nc. 

gelbe Lchcrntr. Tiih. Diss. Stuttg., 1872.-.ilforaml, Guz. des HOp. 1873. No. 
20, 21.-llmcntsrh, B •tz' Mcmorabil. Bel 18, S. 2:>.-Dupre, Uch. Ictcrus gravis. 
Strassb., 1873.-Zmder, Virchow's Archiv. Bel. 59, S. 153.-E'. Ji'. Boese, Uch. 
nc. gell.>c Lebcrntrc>pliie. lnaug.-Diss. Bonn, 1873. -Eppin9e1-. Prager Vicrtcl
Jahrschr. Bd. 125, S. 29.-lllin, u. Perts, Berl. klin. Wochcnschr. 187.j. Nr. 
48.- 1V. Ji'irk, Zwci t<'iille v. ac. gelbcr Lebcratrophie. Diss. WUrzburg, 1876. 
-LPwitski u. Brodowski, Virchow's Arch. Bd. 70, S. 421. 

Historical Account. 

The association o[ jaundice with severe brain symptoms, 
sometimes terminn.ting fa.tally, was recognized even in the time 
o[ Ilippocrates. By the snrgical writers o[ the seventeen th 
centmy (Vercelloni , Rubens, Baillou, and Bonnet) cases o[ this 
character arP described; and, moreover, statements are even 
made, here ancl there, concerning the color of the liver, which, 
to say the least, ju stify the assumption that they relate to the 
disease now under consideration. But :Morgagni was tlw first to 
eommunicate an obse1·,•ation of Valsalva which, acconling to the 
symptoms as well as to tile appearances fouml in the cada,·er, 
belongs, in all p1·obability, to this category. :More attention has 
been paid to the disease since the second decade of our century, 
chiefly, indeed, on the part of English surgeons. by whom also 
the Jirst mention is made of the striking diminution in the 
volume of the liver. It was Rokitansky, however, who, above 
all others, by a dt'SCription of the yellow atrophy of the liver as 
a specific, ana,tomically well-characterized form of disea8e, ga,ve 
(1842) the stimulus to fnrther investigations. In the following 
year appea red the monograph of Horaczek, which contains, 

VOL. IX.-16 
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howeYer, mnrh malter decidedly foreign to the collection Of 
cases forming the groundwork of the article. An important 
advance in onr knowledge or the nature of the disease is marked 
by the d bcon•ry of the destrnction or tlw hepatic cells. first 
demonstrat<'<l by aid or the microscope by Busk (vide Bndd, 
I. c., p. 220), in the year 184.). During lhe last half-century, 
physicians elsl'whero have also begun to sNtrch morC thoroughly 
into the histological relations of the disease>. These have formed 
the snbj<>ct o[ accurate obserrntions, first by Bnhl, who was fore
most in directing attention to the participation of the heart and 
kidneys; then by Robin, Zenker, Klob, ancl, later, Liebermeister, 
'Vakkyc1-, Klebs, Riess, Bollinger, and others. Our knowledge 
of the clinical phenomena has been afforcl,,d principally by Ger· 
man observers, among whom Oppolzer, Bamberger, Frerichs. 
" 'unclerlich, Trnnbc, Riess, and Schultzen, are especially de
serdng of mrntion in this connection; but in acldition to this, 
the remaining cases reported from Germflny and other lands, 
ham also fnrnislwd many a Yalnable contribution to the symp
tomatology of the disease. Independent of recent treatises on 
diseases or !he li1·er in general, comp 1·ehensive descriptions are 
contained in the works oE Lebert, Demme, ancl Liebermeister. 
The theories lhat have been put forward respecting the nature 
of acute atrnphy of the liver and its relatio11 to other similar 
affections, will be discussed later in the pathological division of 
this treatise. 

Etiology. 

Acute atrophy o[ the liver is one of the rarest diseases; even 
in large ho>pitals it often fails to come under observation for a 
period of years. 

It may make its appearance either primarily, and, to all 
appearan<'c, independently, or it may be developed as a sequel 
to other diseases in which the liver is icliopathically or symp
tomatically affected. 

The number of primary cases reported in detail which I have discovered in the 
literature at my comnrn.nc1 1 and have made the chie f basis of my description, 
amount to U3 i they iuclude, it is true, only those in which the diagnosis appeared 
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to me to l>e completely verified by the results of au autopsy. But, in addition to 
these, in the annu'.1.l reports of hospitals and lying-in establishments, as well as in 
certain trcatisr.s on the disease, antl especially those relating to its pathological 
anatomy, many other cases are barely alluded to; but, c,·cn if these, too, arc in
cluded, the !>Um total of the observations hitherto reported would not much exceed 
two hundred. 

'J.'he inftuence of age and sex upon the occurrence of the dis
ease may be ascertainecl from the following table, for which pri
mary cases have been exclusively selected. 

It will be remarked that almost exactly one-ha][ o{ the cases 
occur during the third clecacle of life, and three -fourths-at least 
112, bnt besides these probably four others (the three pregnant 
wornen ancl OIH" ptwrperal woman) whose ages are not indicated
ocrur at the period of from sixteen to forty. Befo1·e ancl after this 
period, embracing the prime o[ life, the frequency diminishes quite 
rapidly. It seems remarkable that the disease has ne,.er been 
obsetTPcl in children between the ages o[ five ancl nine years. 
whPreas the pcriocl of the first fi''e years is repre&ented by nine 
cases. One oC these cases reported by Pollitzer, in which the 
appearances oC the disease were very di;tinctly portrnyecl both 
clming life and in the cadaver, occnrrecl in a female in[ant who 
was taken ill on the fourth clay after birth. 

The remaining eight cases are found in Tloraczck (Observation 38), in the report 
0£ the Joscph.Kinderbospitnl, in Gaupp, Jleschl, Fnggc, Loeschner, :Mettcnhcimcr, 
and Helm. :Moreover, an instance is reported by Hecker (iUonntsschr. f. Gchurtsk., 
Bd. 20, S. 33-t), where, in a new-born child, dying ninety hours after birth, thr 
autopsy revealed the existence of fatty degencrntion nncl reduction in the vol11mc 
of the liver, ns well as molecular disintegration of the muscular tissue of the heart 
and of the epithelium of the kidneys. 
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As regards sex, the females predominate Yery d ecidedly, 
there being fully one-half as many more cases among them than 
among the males; and, if we consider solely t he period of maxi
mum frequency, double the number (at least 75 to 37). 

Among the seventy to eighty women passing through the 
procre::Lt ive peri od, there are thir ty pregnant and three in child
bed. Gravidity manifestly induces, therefore, a predi sposition 
to the disease in question. Of the preg nant wonwn, three were 
at the time or their seizure in the fourth month , fi ve in the fifth 
month , six in the sixth month, eight in the seventh month , one 
in the eighth and ninth month respecti,-eJy, and six in the tenth 
month. 'l'he di sease makes its appearance, th<' rPfore, in every 
stage of pregnancy excepting the first three months,' bnt most 
frequ<'ntly about the middle of that period. Of the lying-in 
women, one was attack ed in the first, one in the third, and one 
in the fifth week after confinement at full term. 

N otwithstanding the predilection exhibited by the di sease for 
pregnant women, still, even in cases or this class it is or very rare 
occurrence. Spaeth observed it in but two ou t of 33,000 cases of 
childbirth, and C. Braun in but one out or 28,000. 

No other predisposing factors are recognized, or at least 
their existence has not been positively determined. 

The theory that the disease, as was affil'lned by Oppolzer,2 occurs more fre
quently iu the spring-time than during the other seasons, is not confirmed by the 
collection of eighty-one cases in which the date of the attack is given. Of these, 
nioctceo occur in wiotcr, twenty in the spriog, eighteen in summer, nod twenty-four 
in autumn. 

Even the physical coMtitution and the previous condition of health appear to 
exercise no influence. For the most part, it is well-nourished persons who are 
attacked, and far more frequently robust than delicate individuals. Still, persons 
arc occasionally seized wl10 have been enfeebled by grief, destitution, or a dissolute 
course of life. In seven cases the previous history showed that the patient had 
already, upon one or more previous occasions, been jaundiced; but the number of 
these cases is manifestly too slight to constitute a basis for the theory, that in 
certain individuals there exists an especial predisposition to diseases of the liver or 

1 Spaellt (Wiener medic. Wochenscbr. , 1854 1 Nr. 49) relates a case occurring in the 
third month. 

~ According to the statement of Plefacld and Folwarczny. Zeitschr. d. Ges. d. 
Aerzte zu Wien. Bd. 14, S. 628. 
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of the gal1-ducts, by which the development of acute atrophy is favored. Jn thir
teen cases it was topera who were attacked by the disorder; and eight occurred in 
individuals who had either previously bad, or were still subject to, sypldlilic affec
tions. Whether, in view of the above, a predisposing influence can be ascribed to 
the habitual abuse of alcohol and to syphilis. is generally-so far as may be 
judged from the frequency of its occurrence-at least questionable. 

It is usually impossible to ascertain any especial cause of 
acute atrophy of the liver. In only auout one-tentlr part of the 
cases did the disease begin immediately after a severe, depressing 
mental emotion , snch as vexation, fright, or anger; once (Breit
haupt) after a very marked disrelish for a meal. Six cases, all 
occuning in lopern, had been immediately preceded by unusual 
excess in the indulgence of spil"ituous liquo1·s, and in two of 
these instances it seemed not unreasonable to assnme that the 
disease might be the direct result of an acute poisoning with con
centrated alcohol. (In one case, reported by Oppolzer, the pa
tient had drunk a pint of nun; ancl in the other, reported by 
Lenclet, a large glass of concentrated alcohol.) Still, as is 
recorded by Lieb~rmeister, the experiments with acute alcohol
poisoning upon rabbits, instituted by Kirchner at the suggestion 
of the former, lmve afforded, as respects the liver, but negative 
results. 

As a secondary process, acute atrophy of the liver occurs 
occasionally in cirrhosis of the live1., associated with long-con
tinuecl biliary obstrnction due to occlusion of the large excretory 
ducts, in fatty degeneration of the liver, and also, according to 
Traube1s theory, 1 in other chronic affections of lhe organ; for 
exam pie, in the changes induced by mechanical obstruction of 
the blood consequent upon heart diseases. 

Cases in which acute atrophy is supcradded to cirrhosis are reported by Loesch
ner, I. c., Obscrv. 2; Frerichs, Klinik, Bd. 2, S. 11, Beob. l i Wunderlich, Arch. d. 
Ucilk., Bd. 1, S. 23, Beob. 7 i Liebermeister, Bcitriige, S. 62, Bcob. 14; Gee, St. 
Barthol. Hosp. Hep., Vol. 5, p. 103 i Bollinger, 1. c., S. 15G; Picot, Jour. de l'Anat. 
et de Physiol., Vol. 8, p. 246; :Maggiorani (Gaz. clin. di Palermo, 1874, Maggio, 
p. 193); Virchow-Hirsch's Jahrcsbcr. f. 1874, Bd. 2, S. 259. Exnmplcs of acute 
degeneration of the parcnchyma of the liver in case of long-persistent biliary ob
struction are found in Plcischl u. Folwarczny, Zeitschr. d. Wien. Acrztc, N. ]<'\ Bd. 

1 Berl. klin. Wocbenschr. 1872. Nr. 19. S. 223. 
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t, Bcob. 1; Demme, I. c. 1 S. 2341 Beob. 2; l\lurcbison1 Trnnsact. of the Patho1og. 
Soc. , Vol. 22, p. 15!). Instances of acute atrophy occurring in chronic fatty de
generation are reported by Frerichs, Klinik, Ed. 2, S. 14, Bcob. 2; 'Vundcrlich, I. c., 
S. 21 , Beob. 15; Liebermeister, Beitriige, S. 185, Bcob. 30; Bollinger, I. c., S. lM, 
nnd others. It is probable that to this category bdong also nHlll)' of the casts de· 
1:1cril.>cd as acute stcatosis oi the liver, e. 9., tltc first Observation in Stchbcrger. 

Furthermore, the granular degeneration or the hepatic cells, 
which forms an alteration uniformly present in tl1 e majority o[ 

the acute infectious diseases, may exceptionally attain so high 
a degree in some of these affections-such as puerperal Jever, 
recUl'rent fever, abdominal· typhus (typhoid fever)-that an acute 
wasting of the liver is thereby prnduced. 

Buhl observed (Hecker u. Buhl, Kliuik der Geburtsk., S. 244) in a form of puer-
7Jeralfeuer, described by him as pyremia associated with peritonitis, ~mrenchymatous 

d egeneration of the liver in every stage, even to a most typical picture of acute 
ntrophy of the liver. Two cases of puerperal pcdtonitis arc, likewise, reported by 
Uugcnbergcr (l. c., Nos. 3 and 4), where the liver presented all the characters of 
acute atrophy. In the epidemic 1·tcunent fever at i:3t. Petersburg, in 1864, Kuettner 
(Herrmann and Kuettner, Die Febris Recurrcns in St. Petersburg, Erlangcn, 1865) 
found iu several cases the liver of a consistence resemLliug perfectly that pr(;sented 
by the organ in acute atrophy. Similar lesions have been descri bed by Frerichs 
(l. c., Bd. 1, S. 222, Beob. 18) in sporadic cases of typhoid fever; by Oppolzer 
(Wiener med ic. Wochcnschr, 1858, S. 448); Licbcrmeistcr (I. c., S. 207, Bcob. 47) ; 
C. E. E. Hoffmann (Untcrsuch. i.ib. d ie pat.hot. nnat. Vcriind. <.l. Org. bci Abdominal
typhus, Leipzig, 1869, S. 214, Case 49); and Eppinger (Prager Vicrtcljahrschr. Bd. 
118 u. 119, S. 51). Licbenncister (I. c., S. 332, Bcob. 61) observed the develop
ment of the disease iu a man, sixty-three years old, during the course of a catarrbal 
fever with ultimate croupous pneumonia. 

In acute plwsplwrus poisoning, also, in certain cases running 
a less rapicl course than usual, the liver ultimately nmlergoes 
precisely the same alterations as in well-developed acute atrnphy. 

Examples are foun<l in Mannkopff, Wiener med. 'Yochenschr., 1863, Spitalzeit. , 
No. 27j Bollinger, 1. c., S. 149 ; Schultzen u. Riess, 1. c., S. 8. Compare, also, 
Lebert ct Wyss, Arch. gCn. de ~It:d., 1868, Vol. 2, p. 267. 

As in the last·mentioned categories of secondary development 
of the di sease, the prncess which leads to the acute wasting of the 
liver is ascribed to the action of the in[ections matter 01· poison, 
so, also, in the primary cases, so obscure as respects theil' etiology, 
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it has been conjecturPd that some analogous noxious influence 
forms the cause. However justifiable this idea rnay appear from 
a theoretical standpoint (vide unuer "Theory"), in no primary 
case has the existl'nce or such a noxious influence been with ce1·
tainty demonstrated. 

According to the views o( Gcrhardt, 1 most cases of acute atrophy of the liver 
ttrc dependent upon "acute septic infection, proceeding pal'ticulatly from dead fcc
tuscs within the utcl'Us." Apart from the circumstance that the origin here par
ticularly m:sig-ncd to the supposed scpticremia is not at all met with in quite a large 
fraction of tlic cases, there arc comparatively many, CV('n among the women coming 
under observation who were pregnant or in child bed, from whom such a mode of 
origin is excluded. Of the thirty cases referred to in the above table occurring in 
prcgnnnt women, in five a living child was born (Bamberger, Vnlcnta, Bcob. 2, 
Kown.tsch, Bcob. 1 and 2, Chamherlain); in two the !cctus did not die until the 
confinement (Hecker, Kiwisch); in one the heart's sounds were heard twenty· 
four hours after the appearance of ictcrus {Mettenhcimer) ; in !our cases it was 
distinctly stated that the fcctus was in a fresh condition (Frerichs, I. c., Ed. 1, Ilcob. 
I.:;, Davidson, Valenta, Beob. 1, Hoper); an<l in the greater number of the remaining 
cases the ex istence of the opposite condition is improbable, for, considering the ac
curacy with which the cases rcfcned to are reported, it may lie fairly assumed 
that it would not have escaped mention if the fret us had exhibited tracca of de
composition; and, moreover, in the report of the autopsy, the uterus is frequently 
described as well-cuntrncted and its mucous membrane as normal. At the same 
time it cannot, of course, be questioned that septicromia, (>l'Oceeding from the macer
ated foot.us, or from n. putrid placenta, or from the remains of the fCC'tal membrnne, 
may give rise to parcnchymo.tous degeneration of tho liver, with more or less ex
tensive destruction of the secrcting·cells. Bamhergcr,1 llecker, 3 Liehenneister (I. c., 
Beoli . 43) and others have reported such cases. 

The idea that the cause of idiopathic acute atrophy o{ the 
liver is attributable to the influence of a rniasma dPrives sup· 
port from cel'lain observations, accorclinl( to which the diseasP 
at times-,·arying from its usual sporadic occu1w11ce-attacks 
simultaneously, 01· 01w after the other. several incli,•iclnals dwell
ing together, such as members of the same housPhold,' 01· persons 
upon the same ship. ' Among these cases woulu be ranked, as 

1 Ueber Jct. ga.stro-dnod. in Volkma.nn's Sa.mml. klin. Vortr., Nr. 171 S. 3. 
' Deutsche Kliuik, 1850, S. D81 f. Beob. 2. 
~ l'ltiriri, llnwn,a.nclSpr1ctl1,KlinikderGeburtsh. Erl., 1855. S.2:i4_. Beob. 3n.nd4. 
~ G1·ij/in. bei Budd, I. o., S. 228. Hanlon, Ibid., S. 2Jl. 1Juck1oortli n. Legg, l. c. 
~ Bu(lcl, l. c. , S. 224-2~8. 
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respects the etiology, many instances occurring during epidemics 
of icterns, when associated with-as is quite probable as respects 
some of them at least-a rapid wasting of the hepatic paren
chyma. 

Epidemics of icterus in which certain patients-usunlly comprising exclusively 
or principally p1·cgnaut women-presented symptoms suggestive of the idea of 
acute atrophy of the liver, have been doubtless repeatedly observed; 1 but in one such 
epidemic only (vido note below, under 5) is there given any report as to the post
mortem appearances presented by the eleven cases that terminated fatally. Here 
the liver exhibited in all a uniformly yellow color and considcrahle anremia j in two 
in addition to this, softening, and in one of these diminished volume and weight. 
The kidneys were dccolored, enlarged, and friable i the spleen was in ten cases 
softened; but here, also, no microscopic examination of the organs was made. 

Pathology. 

General Features of tlte Disease. 

In most cases the disease resembles, at the on tset, an acute 
gastric catan·h ; it is charncterizecl by loss o[ appetite, a sensa
tion of pressure at the epigastrium, vomiting, llf'aclache, languor, 
mental clep1·ession ; the tongue is coatecl, the bowels, as a rnle, 
inactive; moreover, moderate fever may be present, especially 
during the iirst days. To these symptoms are snpemdcled, usu
ally very soon-less frequently not until the lapse of several 
weeks-jaundice, which, in its manifestations, presents nothing 
different fl-om catarrhal icterns. 

1 In the list of these epidemics here appended, of the numbers adjoining in paren
thesis, the first relates to the total number of cases occurring i the second to those 
which terminated fatally under symptoms of icteru3 grwoit.. I. Epidemic at Li.id
enscbeid, 17!)4, described by Kerktig, ITufelancl's Jour., Bd. 7 (70, t 3, 2 of whom 
were pregnant females). 2. At Grcifswa.ld, 1807 and 1808, described by Jlfende, Hufe· 
land's Jour., Bd. 31 (?, t 2: 1 toper. and 1 woman in the sixth week after confinement). 
3. In the vicinity of Roubaix (Lille), in the beginning of the year 1850, described by 
Cm71e11tier, Revue mCdic.-chir. Mai, 18S4 (? , t t t pregnant women). 4. At 1\fortinique, 
1858, described by 0f1lfot, Gnz. des. H6p., 1$.59; No. G2, nnd by Saint- Vi~l, ibid., 1862; 
No. 135 (spread over the entire island; possibly yellow fever, ~. t 20 pregnant females). 
5. Jn the prison of Ga.illon (Eure). 1859, from observations of Carville, de~cribed by 
Bergeron, Union mCdic., 1862 (47, t 11). G. At Limoges, 185!)-60, described by B(l1'
dinet, Union mCdic., 18G3; No. 133, 134 (13 pregnant women attacked, of these t 3). 
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The derangements above mentioned, during the continuance 
of which the genel'al conuition of the µatient io often so tilightly 
affected as no t to pl'event attendance to the usual occupations, 
constitute the prndl'omal stage. The duration of this stage varies 
in the great m;1jol'ity of cases from several days to several weeks; 
it rnay, however, be pl'otracted to a still longer period; and, on 
the other hand, may be limited to a few hours. 

From the ffrst stage the di sease passes-quite suddenly, or 
attende(l by a more gradual development of nervoas sym ptorns 
-into the second, the beginning of which is reckoned from the 
outbreak or severe bl'ain-symptoms. 'l'he patients become somno
lent, fall into a delil'ium, manifest gt·eat uneasiness, which, in
creasing in paroxysms, often amounts to insanity. Repeated 
vomiting usually takes place. Moreo,·er, cramps of the voluntary 
muscles not unfrequently occur, which are oftener clonic than 
tonic. As a rul e, sopor vel'y soon supervenes, and ultimately 
coma. In quite exceptional cases only does the disease fail to 
advance to such severe cerebral symp toms, the patients exhibit
ing merely a constantly increasing weakness, apathy, and de
pression . 

In many instances, even before the beginning of the second 
stage, bnt generally not until its subsequent course, a rapidly 
progressing reduction in the area of hepatic dnlness may be 
detec ted, the meaning of which, as indicative of conesponding 
diminution in the size of the organ, is only in comparatively 
rare cases rendered uncertain by coexistent meteol'ismus. It 
may also happen , however, that no appreciable diminution in vol
ume appears; in(l eed, in conseq nence of a com bination with 
other pathological processes (fatty infil tration, in terstitial hepa
titis), the Ol'gan may be even enlarged. Sensitivene"s of the 
hepatic region, or also of the entire abdomen, is frequently pres
ent, occasionally even in coma; but thi s is by no means a con
stant symptom. 'l'he splenic dnlness is, as a rul e, increased. 
In many casPs vomiting of blood ensues, less often bloody 
stool , hemorrhages from the nose, hrornaturia , and discharges 
of blood from tlte mucous membrane of the mouth; not un
frequently petec!tim or ecchymoses in the skin are formed. 
In pl'egnant women, childbirth, which with rare exceptions 
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supervenes during the di sease, commonly girns ri se to metror
rhagia. 

Tim urine conta ins, in the majori ty o[ cases, besicles the 
abnorm al constitu ents having their 01·iµ:in in the icteru s, ty rosin 1 

leucin, ancl the kindred p roducts of dera ng<>ll metamorphosis of 
tissue, nnd occasionally, also, albumen, pig ment ancl g ranular 
epithelium from the urinary organs, ancl casts . The q uantity o[ 
umtes is much diminished, ancl ma y ul tima tely disappear com
pletely . 

At the outse t of the second stage the pul se may present a 
normal rate, or-corresponding to the clegrne o( th P icterus-a 
diminishecl frequence ; or, again, an increased, and th en at 
times rapid ly d iminishing rate ; later, however, i t exhibits a 
uni forml y i11 creasing acceleration with d imini sh ing volum e. The 
temperaturn is normal, or somewhat below the normal point, and 
either remains thus un til the last, or i t may ultimately experi
ence a morn or less decided increase. 

A[ter the appearance oI t ile severe symptoms bu t fe w clays 
usually intervene be[ore, in the deepest coma, or under symp
toms of oodema o[ the lungs or o( collapse, death 0nsues. It 
woulcl appear, however, according to certain ohseJTations-not 
absolutely unquestionable, it mnst be admi tted, as n':;pec ts the 
diag nosis-that a termination in recovery may occasionally take 
place. 

.Anatomical Cltanges. 

In well -marked cases the li ver is considerably reduced in size, 
and relaxecl to such an ex te nt tha t i t is fo und collapsed against 
the spinal column, with coils of the intestine superimposell. 
i\Iost sta tements respecting the degree or wasting are based upon 
au es timate, according to which the volume may be red uced to 
two-thirds, one-halt- incleecl to almost one-qua rter o[ the nor
mal size. But a similar result is al so all'orcleil by the weights 
taken, first o[ all , by Brigh t, and more recently by numerous 
others : in thir ty-th ree cases occn1Ting in inclividnals in the 
prime or life the weight of the liver amoun ted to between 1,000 
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and 500 gl'ammes; in a girl, thirteen years of age, 390 grammes.' 
The diminution in size chiefly affects the thickness. This reduc
tion amounts, at times, in the left lobe, to not much o\·er one centi
metre (Prerichs, Foerster, Ilugenberger, -t" ; 8chultzen ~tnd Riess, 
scarcely~"); and e1·en in the right lobe may be limited to a few 
centimetres (Ruehle, H"; Prerichs, lt''). The organ is corre
spondingly flattened out, its edge being sharp, and, at times, 
almost as thin as lL leaf. 

In consequence of the reduction of volume and the extremely 
flabby state o[ the pa1·enchyma, the capsule is rolled togPther in 
tine folds, presenting a cloudy, wrinkled appearance. 

As regards the color and consistence, t l1ern exist manifold 
diversities, according to which the cases mn.y be arranged in two 
groups. One of these groups comprises those instances in which 
the atrophic organ exhibits throughout a similar character, 
namely, a yellow color and great softening; whereas in the other 
class the yellow soft spots alternate with those red and rela
tively firm ancl tough. 

In the cases of the former class the entire Jh·el', especially 
upon the cut sul'face, appears intensely jaundiced; its·color is 
gamboge, saffron, ochre, or rhubarb-yel low, according to the 
greater OI' less degl'ee o[ anmmia oE the tissue. At the same 
time, the ontJine of the lobules has either entirPly disappeared, 
or seems, at least, as if partly obliterated. The acini, indis
tinctly separated from one another by a gray pe1·iphel'al zone, 
are, as a rule, smaller than usual. or the smaller blood-vessels 
little or nothing can be detected, owing to the small quantity of 
blood contained within them. Such a yellow liver is always ex
tremely soft, yielding readily to pressure, easily ruptured, and 
at points almost pulpy. Upon microscopic examination there 
will be detected here and there, and most readily in the right 
lobe, hepatic cells sti ll "·ell presen·ed ancl colol'ed yel low by dif
fused ga ll-pig ment; still, the bulk of e,·en these nl'e without 
sbat'p contour, and present more or Jess granular cloudiness. 

1 The somewhat hen.vier weight (1,200 to 1,300 gm.mines) found in ccrtn.in ca.aes of 
very far a.d\•nnced titrophy might be nttributcd to a proliferation (pre-existiug or pro
i:.~essing simultaneously with the parencbymatous degeneration) of the interstitial. 
tissue ('ridefo.rt.bcr on). 
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The alteration is commonly least marked in the centre of the 
acini, increasi ng toward the periphery; the gray p eripheral zone 
consists almost entirely of minute granules and oil-globules. 
At numerolLS points, howe1·er, often especially in the en lire left 

lobe, one can no longer detect the hepatic cells, bnt on ly the de
tritus ]Jroclucecl by their disintegration which masks all the other 
structural parts. The greater portion of this detritus consists 
u sually or oil-globul es of the most diverse ancl, at times, consicl
crabl e size. These form here ancl there groups ancl rows, which, 
by their configuration, suggest t he iclea or the hepatic cells ancl 
their net-work ; usually, however, all trace of any regu lar ar
rangement is wanting. In other cases, occurring apparently Jess 
frequently, the detritus, as well as the contents of the surviving 
cells, consist chiefly of molecules which clo not possess the 
optical and chemic-al characteristics of fat.' ""ithin the separate 
cells, as also between the products or the disintegration, there 
are iouncl, in greatPr or less amount, granules ancl tlakes of yel
low or green coloring matter, which are at times especially nu* 
merous in the vicinity of the central Yeins. Finally, the detritus 
often co 11 tains crystals or bilirnbin ; at times, also, s uch crystals 
are met with in the h epatic cells (Sclm eppel [in Burkart] , Lcwit
ski ancl Brodowski). 

In cases or the second group, the atrophic liver exlli bits, as has 
already been stated, alternately red ancl yellow portions, in con
sequence of which it look s as if composed of t wo different sub
stances.' As regards the relative amount of space occnpiecl by 
the two substances, there exists the g reatest variety. At limes 
the reel substa nce constitutes the bulk of the mass, the yellow 

masses, the circmnf<>rence of which varies from that of a lentil 
to that of an apple, being scattered therein in the form or islets, 

or (Klob, \Valcleyer, P erls) grouped like foliage around the 
larger ramifications of the portal vein; the lef t lobe th<>n consists 

1 It is suppor-ied by some that even the interstitial tissue is transformed into granu

la.r and fatty detritmij in reality, however, there ex ists only a decided filling-up of the 

secretory canals with the reabsorbed detritus of the hepatic cells. 
2 For illustrations vicle Jliess, CbaritC·Annnlen, Bd. 12

1 
H. 2, Tnf. 2, Fig. 5; lVaf

dc,11er, Virch. Arch. 1 Bd. 431 Tu.f. 16, Fig. 4; Zenker, Deutsches Arch. f. klin. Med., 
Bd. 10, Taf. 4. 
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occasionally exclusively of red substance; in exceptional cases 
this is fouml to a greater extent on the left margin of the organ.' 
.\.t other times the yellow portions predominate, and enclose, hen' 
and there, larger or smaller irregularly defined reel portions, wl1ich 
at times are e,·idently located about the ramifications of the he
patic veins (Zenker). The least frequent arrangement is that in 
which the separate acinus contains red substance in the peri
phery anc.l yellow in the centre, or vice versa. Usually the two 
varieties o[ substance may be recognized even on the outer sur· 
face of the organ; this presents a spottecl yellow and pmplish
red look, appearing prominent at the yellow points and de
pressed at the red; this dissimilarity is still more distinctly 
manifested, however, at the cut surfaces. The reel portions, the 
color of which sometimes inclines ''lore to gray, at other times 
to violet or brown, are considerably collapsed, of a flabby, more 
rarely of a firm, consistence, and extremely tough, occasional ly 
almost like leather; their cut surface is smooth, and either en
tirely homogeneous (Zenker), or it may exhibit extremely small 
acini separated from one another by distinct lines (Ril'ss, Klebs, 
Perls). The yellow portions, on the other lrnncl. possess, as 
regards thei1· appearance and consistence, preciBely the same 
character as the hepatic parenchyma in the cases of the first 
group; whern they border on the reel substance, they project 
more 01· Iess beyond the line of the latter, in conseqnrnce of which 
the circumscribed yellow islets often look like tumors seated in 
the reel substance. l\Ioreover, the microscopic character of the 
yellow portions is, as a rule, precisely the same as was ascribed 
abo"e to the yellow-softened liver; at times, however (Klob, 
Rosenstein, \Yalcleyer, Klebs, Zenke1), the hepatic cells con
tained within them are for the most part still preserved, anc1, 
being filled with a finely granular, albuminous or fatty mass, are 
enl arged. In the red portions, on the other hand, the hepatic 
cells are completely wanting, or they are found, at most, isolated 
and manifestly on the point of disintegration (Riess, \Valcleyer, 
Perls). There is usually seen merely a pale connective tissue, in 

1 Enmples of this unusual condition wiJl be found in the case com1uunicntfld by 
Reim and PerU1 and in the two cnsea of Standlltartner. 
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some parts homogeneous, in other parts striated or fibrous, and 
with in thi s a .sl igh t collection of fat globules mostly quite minute, 
a few bile-pigment granules and iso lated bilirubin-crystals. Ac
cording to an observa t ion of Klebs, there appear at scattered 
points, and chiefl y, as would appear, l1t the line o [ boundary of 
the former acini , aggregations o[ lymphatic round cell s, which 
lie in the dihited interspaces o( the interstitial tissue. In many 
cases (Klob, Hoki tansky, Hiess, Gayda, \Valdeyer, Zenker, 
Degen, and others) the connective tissue in the vicin ity o( the 
fines t ramifications of the portal vein and o( the peripheral capil
laries of the aeini is fo und to be stnclded with numerous roundish 
and ornl granules, which in all probability originated in a recent 
proliferation supervening during the course of the atrophy. 

This view derives especial support from tl1C abrupt cessation of the grnnu1ar 

development at the margin of the still surviving lobules in the yellow portions, 

which is particularly cl welt upon by 'Valdcyer in his case. Klob found (1865), 

likewise, in the jaundiced softened portions, merely a very firm connect ive tissue 

with single clongatccl nuclei; in the dark-reel substance, on the other hand, a con

siderable prolifcrntion of the nuclei proceeding from the intcr-acinous tissue and 

from the advcntitia of the vessels. In the cases of RieEs, also, where the develop

ment was found in both substances, it was, nevertheless, much further advanced in 

tho red. 

Another constituent of the red substance, describtd by \Val
deyer, Kl ebs, Zenker, \Viniwarter, P Prls, A. 'l'hierfe lcler, and 
Cornil, consists of pecLLliar rows of cells' resembling gla ndular 
tubes, within which, accord ing to the view of \Valdeyer, Zenker, 
and vViniwarter, an outgrow th o[ new hepatic parenchyma 
seems to take place proceeding from the minute ga ll-ducts that 
remain preservec1; though it is thought more probable by Klebs 
ancl P erls, that surviving columns of hepatic cells form thi s kind 
of capillary -ducts. 

Both of the conditions above picturPd of acute alrophiec1 
liver, of which one is characterized by :1 uni form ly yellow color, 
and the other by the presence of yellow ancl reel portions, are re-

1 Engrn.vings may be found in }(icbs, Jlandb. d. path. Anat., S.149, Figs. 32 nnrl 33; 

Zenker, Deut!';ches Arch. f. klin. l\[cd ., Bel. 10, Taf. 3, Figs. 4 and 5 ; A. 7'/iierfdder, 

Atlas d. pa.tho!. lliatol. 1 'l'af. 17, Fig. 7 i Cornil et Ranvier, !lfanuel d'nnat. patbolog., 

p. 890, sqq. 
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gardcd by Klrh,; as the proclnct of two diITerent processes, clesig
natecl by him as yellow aml reel atrophy. ;t,.,nker, ;Rokitansky. 
and P<'ris, on the otlwr hand, regard the reel atrophy as mprcly a 
subsequent stag<' o( the yt•llow, which is never cornplet<'ly de
veloped throughout the whole organ, bllt only in isolated di
visions, sornetimrs larger, sometinH•s srnaller; whereas, in t]H' 

remaining portions, the process only reaclws that stage which is 
indicated by Lhe yellow atrophy, either having brgnn at the'<• 
points at a htler periocl, or h:wing dcvPlopNl more slowly. In 
support or lhi~ lhPory, Zenk.Pr has prodnce(l ('OllVincing a.rgu~ 
men ts, priiH'ipally from a pathologico-anatomical stanclpoint; an cl, 
as will be shown hereafter, clinical facts point lo Lite same con
clusion. 

A.a a circumstance which seems opposed to the idea of the further development 
of the yellow into red atrophy, importance is attached by Klcbs to the sharp line 
of demarcation between the two substances. According to the ob.:iervations of 
Zenker, howC\'Cr, this line is by no means always microscopically pcrccptil>Jc, nnd 
the microscopic examination rrveals at the margin of both substances most distinct 
stages of frnnsition. This \'icw harmonizes with the statements of other authors. 
Thus Paulicki remarks of t\1e f:lafTron-yellow islets, which in his case were found 
scattered in the partly brown and partly red hepatic parcnchyma, that they were 
sometimes sharply circumscribed, but at other times they merged gradually into 
the latter variety. Perh1 observed, upon microscopic examination o( a fresh liver, 
as well ns of a specimen harclenecl in .Mueller's fluid aucl ulcoho\ 1 the very gradual 
merging of the yellow into the red zones. 

\Vhether those cases arc the most nnmerous i11 which the liver 
presents a unifornily yPllow color even in well-rnarkecl general 
atrophy, or whether those other cases form the larger number, in 
which. in portions of the gland varying in extent, the prncess 
has alreacly progressecl to reel atrophy, cannot be accurately 
cleterrninecl from the statistical material hitherto co)latecl. 

Of the 143 Observations here utilized there arc 37 which are without doubt, 
and 19 which arc probably, to be referred to the latter category; whether, however, 
the remaining 87 belong altogether to the former class appears, at least, very ques
tionablc1 the description of the liver in many of them not hcing sufficiently 
accurate to enable us to determine therefrom with any certainty as to the existence 
of red atrophied portiom\ these having been undoubtedly often overlooked, espe· 
cially when of but slight extent, or incorrectly interpreted (termed, for instance, 
cxtravasations of blood). The relatively great frequency of the highest grade of 
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atrophy, characterized by the red, firm spots, is very plainly indicated by the cir· 
cumstance that Zenker, who first of all recognized the nature of these spots, found 
them. very distinctly portrayed in at least ten of the twelve cases which he had the 

opportunity of examining. 

A deviation from the condition o( the liver above described is 
often met with, in so far that i ts vol nm<' aml weight are only in 
sligh t a~grec (for instance, the former only in thickness) or even 
not at all rpduced below the normal point, although the high 
grade of g ranular degeneration and the very great di sintegration 
of the lte1xi li c cells leave no doubt as to the existence of the pro
cess in questio n. In the majority of these cases the explanation 
lies in the circumstance that the process has been developed in a 
liver which, by the 01·er-c1 istention of its glandlLla r cells with fat, 
or by the proliferation of its interstitial tissue, had become en· 
larg<•d, aml on this account was not reduced to so small a volume 
by the acute atrophy as would result in an organ prev iously of 
normal size. 

Thus, in a case of Licbermeister, for instance (1. c., S. 185, Bcoh. 30), the fatty 
liver of n toper, thirty-seven years of age, was enlarged in its superficial area, but 
only 2!" thick in the right lobe, 1" in the left, and 1,520 gro.m.mes in weight. 
l<"'rcrichs describes(\. c., Bd. 2, S. 11 ) the liver of n toper, thil'ty-six years of age. 
who had died of acute atrophy, in which the conuectivc-ti~sue stroma was consider
ably thickened; in the right lobe it was 13'' broad and 3" thick, and weighed 
2.100 grammes. 

In certain rare cases the slight grade of reduction in size is 
due to the circumstance that death has supervened jnst as more 
advanced changes in a portion of the liver had begun to set in. 

To this class of cnses belong, for instance, that reported by Frerichs (1. c., Bd. 2, 
S. 16) and one reported by Winiwarter, to be referred to more particularly here
after. 

The small est bile-ducts appear, as a rule, to 1·emain preserved, 
and, as already stated on page 254, in the reel-atrophied parts they 
seem not unCrequently to increase by proliferation . Occasion
ally they enclose masses of bile-pigment ramifying in the shape 
or vessels. Bollinger found their epithelium in a state of fatty 
degeneration; by P erl s they were observed to be in part abnor
mally crowded with epithelium. The remaining bile-ducts located 
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witl1in the liver are most commonly quite empty, presenting 
nothing abnormal npon their inner surface ; less frequently catar 
rlrnl changes a re exhibited by the mucous membrane. A similar 
appeara nce is presented by the large excreto1·y d ucts; as a 
general rnle, they arn empty, and the duodenal orifice or the 
ductt1s choledochus is unobstructed. Yet the mucous membrane 
is not unfrequently swollen in the pars intestinalis (Pauli cki, 
Schnltzen, and Riess), or its tube is occlnclecl by a ping of 
mucus (Bamberger, Mann, Rosenstein, Davidson, Walcleyer, 
Schultzen and Riess, R eim and P erls, Fick). In such cases the 
mucous contents are often scattered over the entire choleclochus 
as well as O\'er the cysti cus ancl hepati cus, whereas, a t other 
times, these ca nals even are free from catarrh ancl collapsed, or 
they may conta in a li ttl e yellowish or brownish tl uid. Occasion
ally the mucous membrane of the ductus choleclochus imme
diately abo.-e the plug exhibits a strong yellow tinge. In 
" ' aldeyer' s case thi s condition existed al so in the cysticus, 
whereas the cl uctus hepatici were quite pale. 

'fhe gall-bladder is usually relaxed, and at times empty ; it 
commonly rn nta ins, however, a mucous iluicl, which often look s 
colorl ess ancl g ray, bu t more frequently green or yellow in 
various shades. In a case of Frerichs (l. c., Bd. 2, Beob. 3), and 
in that of Sander, notwithstanding the bilious coloration, no 
bilirubin coul cl be detected . It is onl y occasion" lly , in cases run
ning a very rapicl course, that the conten ts of the bladder do not 
Yary perceptibly from the bile ordinarily fo uncl in the cadaYer. 

'fhe bloocl-vessels of the lil·er present no ab normities appre
C'iable to the nakecl eye. Upon examination with the microscope, 
Liebern1 eister fo un cl in one case (I. c., S. 187) the walls of the 
ra mifi cations of the portal vein in a state of fa tty degeneration. 
The bloocl contained in the large vessels is thin. Extravasations 
o[ blood occur but seldom, ancl then in but slight degree. N o 
positi\•e evide nce has been afforded of any hyperromia of the 
l'apillaries in the less-altered por tions of the organ. 'fhe reel 
border around the acini , which Frerichs in one of his cases (Bd. 1, 
Beob. 15, S. 210) regarclecl as a congestion of the ramifi ca tions oI 
the portal vein, was, in all probabili ty, as sugges ted by Klebs 
and Zenker. subs tance that hacl undergone reel atrophy. Upon 

VOL. IX.-17 



258 THIERFELDER.-DISEASES OF TIIE LIVER. 

artificial injection (from the portal vein and hepatic vein) the 
capillary net-wo1·k can be but Yery imperfectly filled, the injected 
material being extravasated between the hepatic cells (Frerichs, 
Demme, Riess). At times the l!Jmpllatic glands ef tlle porta 
liepatica are swollen. 

In the parenchyma of the liver, especially upon the outside 
and upon the cut surfaces when exposed to the air, as well nR 

upon the inner surface of the hepatic veins and the ramifications 
of the portal vein, are frequently formed crystalline deposits of 
leucin and tyrosin, to which attention was first of all directed 
by Frerichs (1854); these are frequently observed in very con
siderable quantity,' which is increased as evaporation progre ses. 
Under the microscope they appear as balls and globules, which 
frequently exhibit radiated or concentric stripes, and as fine 
needles grouped together like sheaves or husks.' 

Of the thirty-four cases containing statements respecting the presence of these 

substances in tllC liver, in fourteen instances both were found; in six cases, leucin 

alone i in four, tyrosin alone; and in twelve, neither of the two. 

The quantity of fat (ethereal extract) contained in the acute 
atrophied liver amounts, as has been ascertained by two analyses 
communicated by Perls,' to two· and threefold that of the nor
mal average; the remaining solid substance of the organ under
goes a corresponding reduction; the quantity of water is, how
ever, not diminished. 

As to the presence of sugar, the watery extract of the liver 
was examined by Oppolzer ancl Liebermeister with negative re
sults. 

Bacteria have been recently discovered by some observers in 
the acute atrophied liver. 

Klebs has observed once, according to his own report,4 and scvcrnl times, as 

would follow from a statement of Eppinger, very large accumulations of bacteria. 

1 Occasionally the deposit does not begin until a considerable period after the 

autopsy (F'oertJter, .Mrtnn, LewiUki, u. Bro<lo1cski). 
2 For illustrations, viclc Prericlis, Atlas. Heft. 1. Taf. 2. 
1 Centralbl. f, d. medic. Wissensch. 1 18731 S. 802; Berl. klin. Wochenschr.

1 
18i5, 

s. 651. 
4 Tagebl. d. Vers. d. Nnturf. zu Leipzig. 18i2. S. ~23. 
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In one of the cases cxnmincd by Klebs, and in two other cases besides, Eppinger 
succeeded in demonstrating the presence of bacteria and micrococci in the large 
and small gall-ducts, ns well as in the interstitial connective tissue; and in one of 
these cases he found even the hepatic cells and gall-duct epithelium of the yellow 
portion, that were still tolerably preserved, impregnated with microspores. In all 
these cases it is highly probable that bacteria, proceeding from the intestines, have 
penetrated into the gall-ducts, and, at points, still further into the parcnchyma of 
the liver. Ju two other observations the bacteria were unquestionably a post
mortem formation: in those of Waldeyer their presence was confined to small 
blue-black spots (pseudo-melauosis from sulphate of iron) in those portions of the 
organ completely atrophied; in the case of Zander they appeal\ indeed, to have 
been present at all poiutsi. in the liver, which was throughout eolorcU yellow; but 
the autopsy was not performed until fi.fty-P.ight hours after death. 1 

In the above account of the alterations presented by the liver 
in acute atrophy, two of the most recent Obsen·ations lrn,,•c not 
been made use of; because they differ so considerably from all 
others as regards the histological appearances, tbat they seem to 
demand special mention. 

In a Ctl!C running a very rapid course, whe1e only the left lobe was materially 
reduced in size, 'Viniwarter observed at certain points of the right Jobe-whose 
structure was still well preserved-a considerable extension of the interstitial tissue 
as well in the circumference as within acini, due to au abundant deposit of 
lymphoid cells, and to a new-growth of fibrillro and spindle-form connective-tissue 
corpuscles i and even in the hepatic cells he found, in acltlitiou to the nucleus, 
smaller bodies wl1ich he regarded as wandering lymphoid cells. According to the 
representation o( this observer, along with the increasing proliferation of the round 
cells and the cmrneclive tissue, the regular arrangement of the hepatic cells becomes 
lost; these grow smaller, appear as if eroded, and finally break up into detritus. 
The emigration of white blood-corpuscles, and the formation of new connective 
tissue in the vicinity of the vessels, is dwelt upon also by Frl'richs, in a case re
ported by him from the cliniquc o[ Gerhardt. In the case related by Lewitski and 
Brodowski there existed, likewise, an infiltration of the interstitial connective tissue 
with small cells. :Moreover, in those parts of the parcnchyma that hnvc not yet 
undergone disintegration the acini were enlarged, and the glandular cells three or 
four times smaller than normal; but their numhcr was still considl'rably incrl'nsecl, 
while their protoplasm was, for the most part, highly grnnu\nr, and conbtinccl oil
globules. From theso ap1>caranccs it was concluded by the observers that, in the 
bf'ginning of the process, there takes place, in addition to the emigration of the 

1 The cnsi.e communicnted by Dupre, where the presence of a very large number of 
micrococci was demonstmted by "'· Rccklingltausen, is, in reality, one of alteratioWI in 
the liver, the result of acute puerperal septicremin. 
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colorless blood-corpuscles, a proliferation of the hepatic cells, and that the new 
cells undergo fatty degeneration. They maintain. moreover, that there exists a 
proliferation not only of the finest gall-ducts, but also of the intra-lobular blood 
capillaries. The red portion of the liver consisted chiefly of very thin-walled coils 
of capillaries greatly distencled with blood, whose calibre was, for the most part, 
narrower than that of the ordinary intra-lobu1ar capillaries. 

As respects, now, the lesions in the remaining organs, there 
is almost invariably present a universal icterus, sometimes of a 
higher, at other times of a lower degree. In the kidneys the 
convoluted tubules are occasionally crowded to distention with 
crystalline gall-pigment (Buhl, Paulicki). The large intestine 
contains, as a generai rule, gray or grayish white, clay-colored, 
less frequently grayish yellow, loamy freces; but in addition to 
this, bile is found by no means rarely in the upper pottion of the 
small intestine, often in considerable quantity, usually, however, 
only enough to tinge the mucous membrane or its slimy coating 
(Bright, Bamberger, Foerster, Riess, Waldeyer, Degen, Fick, and 
others). 

Still other organs, in addition to the liver, are also found in a 
condition of granular disintegration. Indeed, fatty degenemtion 
more or less advanced, of the epithelium ef tile kidneys, and of 
the muscular tissue of the lteart appears to be uniformly present, 
this lesion having been found in all cases, when particularly 
looked for,' ancl in many of the remaining cases the statements 
respecting the macroscopic character of these parts leave but 
slight doubts as to its presence. Upon the other hand, in the 
musculature of tile body it has thus far been demonstrated in but 
few cases (one by Paulicki, one by E. 'Vagner, three by Schultzen 
and Riess), and in one case in the peptic glands and epithelium 
of the mucous membrane of the stomach, in the vessels of the 
villi of the small intestine, as well as in the epithelium of the 
bronchi ·and of the pulmonary alveoli (Bollinger). 

The 'rnucous mernbrane ef the digestive canal often presents 
catarrhal changes. At times the solitary and agminated follicles, 

1 It is only in one observation, reported by Troussemt, that the kidneys, and in one 
related by Morand, tha.t the muscular tissue of the heart, are said to have been normal, 
even upon microscopic examination. 
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as well as the mesenteric glands, are moderately swollen (Hora
czek , Bu!JJ , 'Valdeyer, P aulicki). 

The spleen ex!Jibits in more than two-thi1·ds of all cases the 
signs of acute tumefaction, similar to that observed in acute in
fectious di seases; i ts volume may thus be augmented twofold, 
while the consistence or the pulp may be either diminished or 
increased, according as the course of the di sease has beeu more 
rapid 0 1· protracted. In the remaining cases, the spleen is either 
of usual size or even smaller thau usual. The absence of the 
swelling of the spleen may commonly be attributed to hemor
rhage from tile roots or the portal vein. It not unfrequently 
happens, however, tha t even after such a hemorrhage, the organ 
is still enlarged but a t the same time pale and tlabby . In many 
instances the swelling appears to be prevented by thickening of 
the splenic capsul e. 

The blood is dark, and, as a rule, thin. In the heart and large 
vessels, the coag nla, if present at all, are loose ; firm separa tions, 
like the rind of bacon, are qui te rare. Other anomalies of the 
blood are by no means sufficiently constant to be considered as 
essential concomitants of the disease. In a few cases (Buhl, 
Bamberger) the whi te corpuscles were increased. The presence 
of lencin and tyrosin has been more frequently demonstrated in 
the blood or the heart and venro cavie, and in some instances, 
also, in still other locali ties outside the liver, as in the blood of 
the axillary vessels, in the spleen, brain, and kid neys (Frerichs, 
Pleischl, Oppolzer, Bamberger, Vallin). In one of F mrichs' 
cases (Klinik, Bel. 1, Beob. 16) the blood contained urea in " quite 
a considerable quantity; " though in another case of the same 
author (ibid., Bel. 2, Beob. 1) none was fo und, and in three cases 
occurring iu Oppolzer's cliniqne bu t very li ttle. 

E.'Ctravasations of bloocl occur in at least three-fourths of all 
cases, and commonl y in several, often in very numerous portions 
of the body . l\Iost freqnently the contents of the stomach and 
intes tine are found to be bloody, ancl ecchymoses are observed 
in the subserons structure of the peritoneum, the epicardium, 
ancl pleura ; these are seen, furthermore, in the mecliastinal, retro
peritoneal and intermuscular connective tissue, in and benea th 
the ot1ter skin, in the mucous membrane of the stomach, the pel-
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vis of the kidneys and the bladder, in the muscular tissue of the 
heart aml beneath the endocardium, in the lungs and in the cor
tical substance of the kidneys ; they are most rarely encountered 
in the brain (Breithaupt, Oppolzer, Rosenstein) and in the men
inges (Tnengel). In somewhat more than a fifth part of the cases 
they are limited to the parts from which the portal vein draws 
its supply of blood. 

The brain appears for the most part normal. It frequently 
presents the characteristics of anremia or of venous hyperremia, 
and still more frequently the alterations due to mdema and 
bydroceplmlic softening. 1 

In the lungs are frequently found hypostatic hyperremia 
and mdema; hepatization, on the other hand, is quite rarely 
seen, affecting usually, when present, the right lower lobe. 

Serous transudations in the peritoneal cavity are occasion
ally met with in cases where the process has advanced in large 
sections of the liver to red atrophy. The color is either purely 
icteric or, in consequence of an admixture of blood, dirty red; 
the quantity is usually slight; it is only in cases running a com
paratively slow course that it is at times more considerable (6-8 
litres, for instance, in 'Valdeyer's case), and there are then com
monly present in the other serous cavities, as well as beneath 
the skin, dropsical accumulations. In hemorrhagic infarctions 
of the lungs, a serons efl'L1sion may exist in the pleura alone 
(Zimerman). 

Symptomatology. 

The ltepatic dulness exhibits in most cases a rapidly progres
sive diminution, both as respects its extent and its degree. 'rhis 
diminution begins regularly at the left lobe, in consequence of 

1 Io o. case of acute atrophy of the liver produced in all probability by phosphorus 
poisoning, Henog Cm·l, of B3.varia. (Virch. Arcb. 1 Bd. 69, S. 62), found in the cortical 
substances of the brain fatty degeneration of the ganglion-cells and of the intercellular 
eubRtnnce, disruption of the latter into globular masses of 0.02-0.03 millimetres in diam· 
eter. which were disposed partly in coarsely granular and pnrtly in concentric layers: 
furthermore, nt certain points were seen entire rows of Rmall tyroain bundles, and in 
the capillary vessels large oil·drops (as in fat·cmbolus after the destruction of the bones 
of the extremities). 
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which the dull sound in the angle between the two arches of the 
ribs is replaced by a clear tympanitic sound. In the vicinity of 
,the ~·ight lobe the dulness is diminished by the l?wer margin 
movmg upward, wlnle along the !me of this margin, and for a 
space more or less extensive above it, it acquires a tympanitic 
resonance; this dulness at the anterior snrface of the organ may 
ultimately disappear completely, in consequence of which in the 
axi!Ja1·y line the sound emitted by the lungs is separated from 
that o( the bowels only by a narrow strip of dulness. This 
almost complete disappearance of hepatic d ulness is attributable 
chiefly to the circumstance that the relaxed organ collapses 
backward, coils of intestines forcing their way into that anterior 
portion of the hypochondrium thereby rendered vacant. 

"' e are justified, in a majority of cases, in regarding the 
diminution of dulness as evidence of a reduction in the volume 
or the liver, meteorismus being entirely absent, or at least not 
existing in such a degree as to account for the changes in the 
percussion.sounds in the hepatic region. It frequently happens 
that the abdominal walls are even very much relaxed, and we are 
thus enabled to force upward the points of the fingers unusually 
far behind the right arch of the ribs; more rarely we may under 
such circumstances succeed, at the beginning of the shrinking, in 
feeling, behind the al'Ch of the ribs, the sharp margin of the organ 
that has sunk backward (Pleischl, Bamberger, Liebert, Rehn). 

The reduction in size becomes, as a rnle, first of all appreci· 
able in the latter days of life. Restricting ourselves to such 
cases in which the conditions of the organ as respects its size had 
previously been made tho subject of accurate observation, it is 
usually upon one of the last three days, and most frequently 
upon the chy preceding tho last, that this diminution is for the 
first time clearly made 011t. 

At how late n period nnd, nt the sl\mc time, how rnpidly this reduction mny take 
pince, is indicated, nmong other things, by nn observation of Davidson: twcnty
thrce hours previous to death the; hepatic dulncss was perfectly normnl, just as it 
had been twelve hours earlier; fourteen hours later it hnd diminished in the left 
papillary line to two centimetres, and in the left median lino to three nud one-half 
centimetres; while toward the left of the median line, beyond which it had ex
tended by six centimetres, it was no longer distinguishable. 
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It not unfrequently happens, however, that the reduction in 

size is plainly marked as early as four or five days previous to 

death, a nd, indeed, examples are not wanting of a still earlier 

commencement. 

Thus, in a case of Bamberger, the reduction in iize wns appreciable ns early as 

twelve days previous to denth, progressing in its subsequent course to nn almost 

complete disappearance of the dulness. Similar observations l1ave been reported 

by Guckelbcrgcr, Oppolzcr, Demme, Paulicki, Erichscn1 and Ji[o.xon. 

At the stage when the diminution in the bulk of the liver is 

perceived, the cerebral symp to ms are commonly already present, 

and it very frequently happens that these symptoms lead, first 

of all, to an exact determination of the area of dulness. The 
reduction in volume may frequently be made out, how<'ver, as 

early as one or two days before their appearance (U ei'bach, 

Sander, Sieveking, R osenstein, Goodridge, Kowatsch). 

In a number of cases, previous to the appearance of any ap
preciable reduction in volume, the liver has been founcl to be 

larger than normal. If those cases are exclnded in which alcohol

ism us, syphili s, or some chronic affection of the heart might ha,·e 

played a part, there still remain nine instances (Bamberger, San

der, llfottenheimer, Mcrbach , l\Iann, Huppert, Sieveking, Burk
art, Rehn) in which the increased volume cannot be Tegarded as 

resulting from some pre-existing or complicating affection, bnt 

must be referred to cha nges belonging to the early stage of the 

very process giving rise to the atrophy. The strongest proof of 

this fact is furnished by the observations communicated by Mann 

and R ehn: here the extent of hepatic dulness appea red, upon 

the first examination, normal ; two days later, enlarged; and at 

the expiration of two days more, reduced below the normal size. 

Oppolzer' also observecl in one instance that the liver was larger 

previous to the wasting. In the other cases reported the en

largement was present upon tho occasion of the first examina· 

tion, ancl no subsequent diminution in size was noticed. 

There are unquestionable cases of acute atrophy in which the 

signs of diminution in the size of the organ are, up to the last , 

1 Wiener medic. Wochcnschr. 1858. B. -174. 
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wanting. At times, especially in lying-in women, the disease 
takes on so rapid a course that it does not progress to any appre
ciable reduction in volume, from the fact that life becomes ex
tinct before any very extensive resorption of the products of 
disintegrntion has occurred. Upon the other hand, even where 
the course is more protracted, the extent of dnlness may remain 
normal , provided the degeneration and disappearance of the 
glandular cell s is accompanied by hyperplasia of the interstitial 
structm e, which prevents the collapse of the parenchyma (Riess). 
If the d isorder be developed in a liver enlargecl by chronic pro
li(eration of connective tissue or by fatty infiltration, it may 
then, likewise, sometimes remain without any appreciable influ
ence upon its volume. :Morn frequently, however, the volume 
undergoes, under such circumstances, an evident reduction, even 
if it does not also, as a rule, fall below the normal size (Frerichs, 
Tuenge!, Liebermeister, Boese). 

Picot (Jour. de l'Anl\t. et de la Pbysiol. , Vol. 8, No. 3) recounts a case where, 
in a woman affected with syphilis, the organ, enlarged by diffuse interstitial hepa· 
titis, was reduced below the normal size within a peri od of two days. Upon post
mortem examination it was found to weigh hut 750 grammes, and exhibited com
plete disintegrntion of the pnrcnchyma·cells. 

Pcti11fulness in the region of the liver cloes ll Ot occur alto
gether so (rpq uently as earli er accounts appear to indicate. Ac
cording to Frerichs, this was met with in three-fourths o( the 
thirty-one Observations made use of by him. In about one-third 
of the cases forming the basis of the present paper, no mention 
is macle o( this symptom. In almost a firth o( the remaining 
cases its absence is expressly noted. (It was fonnd wanting by 
Bamberger in all of the ix cases that had fallen under hi s 
observation up to the year 1856.) \\rhen this sPnsitivPness is 
present, it does not usually mak e its appearance until the com
mencement of, or during the course of, the second stage of the 
disease. Pressure in the region of the liver, as well as strong 
percussion, then calls forth active indications of pain, and often, 
even in coma, when pinching the skin and pricking with a needle 
are no longer followed by any reaction, it inclnces distortions of 
the face and defensive movements. Less frequently voluntary 



266 TllrnRFELDER.-DISEASES Of' THE LIVER. 

complaints are made of severe pain in the region of the liver. 
Still, even in the first stage there occasionally exists an abnormal 
sensitiveness to pressure in this region, but more frequently a 
pain, usually merely of a dnll character, at the epigastrium. The 
latter may possibly, with equal propriety, be referred to the gas
tric derangements as to the affection of the left lobe of the liver. 
Bnt, furthel'more, as regards the more decided indications of pain 
in the secoml stage, it appears, occasionally, questionable whether 
these are dil'ectly connected with the morbid pl'ocesses within 
the gland. .Many patients respond to pressnre at other points of 
the abdomen, or even of the 11 pper part of the body, in precisely 
the same manner as when pressure is applied in the hepatic 
region. As respects such cases, the statement of Bambel'ger is 
vel'j' probably correct-that we have here to deal with hyper
resthesia of the skin, rather than with painfulness of the liver. 
Occasionally, the region of the lh·er appeal's free from pain as 
long as the patient retains consciousness; and not until after 
this has di sappeared, do those symptoms supervene upon ex
amination, that are interpreted as indications of pain. Possibly, 
these phenomena are here merely the expression of an abnor
mally exa lted reflex-excitability. 

Of the gastric symptoms with which the disease begins, the 
falling off in appetite is the most constant, and in rare cases the 
only derangement. This may be slight even up to the second 
stage; mo1·e frequently, however, a decidecl anorex ia exists even 
from the beginning. Vomiting occnrs in the fil'st stage in some
what more than one-half of all patients, and in part of the re
mainder nausea, at least, is present. The vomiting sometimes 
makes its appearance at an ~arly period-being frequently men
tioned as first symptom of the disease-at other times not until 
dnring the course of the first stage; occasionally it occnrs only 
once, but usnally takes place repPatedly or very freq nently, 
and then may be prolongPd into the second stage. The sub
stance vomitPd consists chiefly either of the inge ta, or, ancl in
deed more frequently, of mucous liquid which, judging from 
its color and taste, contains by no means rarely (in nearly a 
quarter of the cases) bile. In the second stage vomiting is a 
more constant symptom; even in cases where it has not hitherto 
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existed, or has ceased for a considerable time previous, it is wont 
to introduce the severe cerebral symptoms. The evacnations, too, 
ma y be then or a mu cous character, and, notwi thstanding the 
severe icterus, even bilious; and this condition may be presented 
the day previous to death , and el'en u pon the last day of li fe 
(Trousseau, Stockmayer, Erichsen, J\Iann) ; more frequentl y, 
however, the stools contain in the second stage admix tures of 
blood more or Jess altered, or they may consist altogether of thi s 
mattl'r. The cases in which vomiting is absent d uring the entire 
cou1· ·e of the disease constitu te-incl ucling under thi s category 
all where tJii s symptom is not mentio1wc1-about one-fourth of 
the entire number. The bowels are, as a rul<', ro nfined, aml fre
quently obstina te constipation is present. Spontaneous cliar
rhc:ea is very rarely met with. 

l cterns fo rms in the majori ty of cases (in about two-thirds) 
one or the earliest symptoms, ap pearing almost simultaneously 
with the gas tric derangements, or at least bu t few days after the 
latter. In about one-fo~rth of t he ca8es it does not supervene 
until from the fi[th to the seventh day , and still Jess freq uently 
not un til after the lapse of two or more weeks. \\'here the 
malady runs a very rapid course, it sometimes does not make its 
appearnnce until the clay previous to tha t or death , or until the 
last day, in consequence or which its ot1tbrcak is coincident with 
that or the severe brain symptoms (Lewin , Frerichs, llugenber
ger, Homans, Chamberlain, Vallin), or it may even foll ow after 
the latter (Hanlon, Frerichs, Seidel, Mettenheimer). Apart from 
the cases or the latter variety, in which, owing sim ply to their 
short duration, no severe development or jaundice is commonly 
reached, this phenomenon generally a tta ins a consiuerable in 
tensity. The sk in always becomes gradually a deep yellow, and 
finally saffron, ora nge, or even greenish. The urine presents, as 
a rule, GmeJin' s reaction for bile-pigment. The severer the ic
terns, the better marked is usuall y this reaction. " ' here the 
jaundice continues very slight, and the urine retains its norm al 
color, we may fa.ii completely to obtain the reaction (as, for in
stance, in Obserrntion 17 or Freri chs, I. c., Bel. 1. S. 222); occa
sionall y, however, even in well -marked jaundi re, it is not ohtained, 
or is but faintly produced, although the dark color and the yel-
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low foam of the urine lead us to infer the presence of bile-pig
ment (Trost, Riess). Many observers have succeeded in demon
strating the presence of biliary acids in the urine (P. Hoppe,' 
Huppert, Ilugenberger, "'ood, Davidson, Rosenstein, Kowatsch, 
Boese, Schnltzen-Riess, Fick); the negative result, with which 
some others have tested for this substctnce, is to be explained, at 
least in patt, by the insufficiency of the method resorted to. The 
stools are, as a rule, of a dirt- or clay-color, or almost completely 
colorless; but occasionally, even when the icterns is severe, there 
may ensue in the first stage, and now and then even in lhe sec
ond, al vine evacuations of normal color; it may also happen 
that the frnces, which elsewhere look gray, present at certain 
points a bilious coloration. 

\\'hen pregnant women are attackecl by the disease, whether 
the .fll'fos, too, becomes jctuudicecl depends upon the duration 
and c1Pgree of the icterns. 

If the course of the first stage is protracted, there then 
occasionctlly occur fluctuations in the intensity of the icterus. 
Generally, however, this increases up to the last clay of life. 
The assumption of Oppolzer, reportecl by Schnitzler,' that this 
increase ceases as soon as the wasting of the liver is clislinguisb~ 
able, is not, at least as respects the coloration of the skin, of 
general validity. 

Compare, for example, the case of Bamberger in the Transactions of the Physico
J\[cdical Society at Wiirzburg, Bd. 8. Yet, some observations tend indeed to show 
that ultimately the elimination of the bile-constituents by the kidneys again dimin
i;hcs. According to the results obtained by Huppert from weighing the sodium 
salts of the biliary acids derived from the urine, which still contained an admixture 
of rather numerous foreign substances, the elimination of biliary acids in the 
case in question appeared to increase with the progress of the disease, but to ap
preciably diminish again shortly before the end. In n cnse narrated by Frncntzel, 
occurring in Trauhc1s clinique, the urine contained less bile-pigment on the last day 

of Ji fe than on the preceding day, whereas the yellow coloration 0£ the skin had 
become still more intense. 

In exceptional cases the icterus may be altogether absent. 
The cases in which this was wanting are those characterized by 

1 Vircbow's Archiv. Bd. 13. 'Deutsche Klinik. 1859. S. 286. 
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their unusually rapid course. 'l'he following, communicated by 
Bamberger,' affords an example. 

Inn primipara, thirty years of age, chloroform had hccn n~pcntcdly administered 
during confinements, and after tht! extraction of a living child, on account of 
metrorrhagia, the placenta ha<l been forcibly removed. Upon the next day great 
weakness, moderate fever, and sinking in of the fucc. Upon the morning of the 
following day, apart from the nccelernted pulse (110), no morbid symptoms, but as 
early ns 10 o'clock in the forenoon complaint of great distress, hiccough, severe 
th irst, cold hands and feet, and pulse almost imperceptible. During n bath the 
eyes were vio lently rolled, and the patient began to sing gay songs. After the 
lapse of a few hours, attacks o( mania co.me on, with slight muscular twitchings. 
At midday death ensued, thirty-eight hours after delivery. No trace of icterus was 
present, either during life or upon the cadaver; and yet, the liver presented the 
most highly developed grade of acute atrophy, and the disintegration of the he
patic cells was so complete that their traces could here and there with difficulty be 
dt:tectccl )foreover, in a case reported by Liebcrmeistcr (1. c., S. 200, Bcob. 45), 

where the disease was tle\•elopcd in a woman, aged thirty-five years, during the 
course of an acute peritonitis, no trace of ictcrus was discovered, either on the sur
face of the body or in any other organ (excepting the liver) . Eppinger quotl's a 
case of very far advanced acute atrophy of the liver in a patient c01walcsccnt from 
typhoid fever, and reports the appearances found tlt the autopsy as affording proof 
tha.t the icterus 11ury be absent e1'Cn 11Jlwi the course of the disease is unusually pro
tracted/ but the account given by him of the history o( the patient is in this case 
so meagre, that it cannot be determined wllether the course of the hepatic nfioction 
Wl\S here in reality a protracted one. 

An increase in the splenic du lness is frequently, though not 
invariably, present. It was observed in not quite two·thirds o[ 
the caseH in which an examination was made with this point in 
view. As a rule, it is but slight, and attains, at most, to the extent 
of the palm of the hand. In exceptional cases the anterior point 
o[ the tumor can even be felt. Indications of pain upon percus
sion in the hepatic region, or npon palpation of the left hypo
chondrium, are occasionally observed, though we cannot in all 
instances r·onclude with certainty therefrom that the organ is 
swollen. As respects the date of the beginning of the splenic 
swelling most observations afford no cltw. This lesion and the 
wasting of the liver are usually detected simultaneously; but it 
should here be observed that in many cases no accurate determi-

1 Kra.ukb. d. chylopoiJt. Syst. 2. Aufl. S. 522. Anm. 
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nation whate>er of the size of this organ has been made previous 
to the appearance or the second stage. Yet a few observations 
are upon record (Pleischl, Chvostek, Demme, Oppqlzer (1864), 
Traube, Davidson, and others) according to which the splenir, 
tumor may be present as early as from one to six days before the 
reduction in the volume of the liver becomes rPcognizable, and in 
its further progress may still increase in size. The increase may 
occasionally continue as late as the last day of life. In case of 
severe hemorrhages in the region of the roots of the portal vein, 
the swelling may then rapidly again subside. 

rfemorrlwges are observed in more than one-half of all pa
tients, anil in almost one-half of the cases in which tlwy occur 
they appear in more than one organ. llrematemesis is of the 
most frequent (in two-thirds) occurrence; according to the 
quantity of the effusion, a mass, resembling coffee-grounds or a 
blackish flocculent or tarry mass, is vomited; or else a dirty red 
fluirl, or dark blood occasionally coagulated into lumps. In 
about one-fourth of the cases a discharge of blood, more or less 
altered, takes place from the rectum. There are, likewise, formed 
quite as frequently petechiro and ecchymoses of the skin. Some
what less frequently hemorrhages from the nose take place and 
stil l more rarely from the mucous membrane of the mouth. Oc
casionally, also, blood is contained in the Ul'ine, though usually 
in but slight quantity. In case o[ pregnant and lying-in women 
metrorrhagia o(ten supen •enes. In non-pregnant women dis· 
charges of bloocl from the genital organs are but seldom ob
served. Leech-bites are very apt to give rise to obstinate arter
hemorrhages. By far the greatest number of hemorrhages occur 
in the second stage of the disease, aud chiefly during the last two 
days of liie; it is only in cases running a mo!'e protracted conrse 
that they occasionally begin some time-as early as nine days 
(Demme, Paulicki)-before the supervention of severe brain
symptoms. 

As respects the cltaracter ef tlte bloocl during the life of the 
patient, but very meagrn accounts are to be found. 

In a. case reported by Tiornczek tl1e blood withdrawn hy opening a vein upon 
the ninth <lay before death had not separated into clots nnd scrum even after a 
la.JSC of several hours, but had only coaguln.tcd into a semi.firm friable mass. 
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Hoscnstcin, who exnmincd the blood of his patient one· half dny before death , 
found the colorless L>lootl-corpuscles remarkably increased in number, the red cor
puscles in part greatly shrivelled, and their stromn very rapidly becoming granu
lar; in some red cells he was able to distinguish alterations of form (growth of 
processes, constrictions in the centre). A similar report is mac.le by Fick with re
spect to two cases from the cliniquc of Gerhardt; in both, the color of the blood 
seemed more transparent than normal i the red corpuscles in the first <'nse in part, 
and in the second throughout, presented an appearance ns if their outer surface 
were covered with clots i the proportion of the white to the red corpuRcles wns in 
the first case ns one to eleven i in the second normal. Schultzcn and Riess <ll'mon
strated beyond doubt the presence of tyrosin in the liquid which they hn.d ex
pressed from the small blood-clots formed from the blood obtained by vcnl'section 
four hours before death i leucin, on the other baud, was io vain sought for. 

Fever is freqnently present in the first stage or the disease. 
Among the anamnestic signs mention is not only frequently 
made, under the head or initial symptoms, or subj<'Ct ive febrile 
phenomena (chills and subsequent fever, usually in l'epeatecl at
tacks, increased thirst, exhaustion, etc. ), but there are also re
ported, at least as regards the later period of thi s stage, records of 
tenlperature and pulse, derived from many cases, wl1icl1 corre
spond to a remittent fever of medium or low grade, such as is 
wont to accompany acute catarrh al affections. The second stage, 
on the other hand, is at the 01ttset uniformly freefronifever, as 
is commonly, also, the period immediately preced ing the appear
ance of this stage : the temperature is either nol'mal, 01·-what is 
of more frequent occurrence- is subnormal (betwP<'n 37° C. [98.6° 
F.] and 36° C. [96.8° F. ], often even as low as 3:3.5° C. (DJ.9° F .]), 
as is usually the case in icterus. In this respect it mak<'S no dif
ference whether the symptoms of irritation of the brain p1'ec1omi
nate or those of depression; the severest attacks of mania 
fail to exert any inf:luence upon the temperatnre ( Tran be). 
'Vhereas in a portion of the cases the low temperature is main
tained until death, or falls still lower (in a case of Fick it 
amonnted seven honrs before death to 35° C. (95° F.] in the rec
tum and 34.6° C. (94.3° F.] in the axilla), in otlwrs (in eighteen 
of the thirty-four cases collected by me in which a recorcl was 
kept) an increase of temperature ensues towarcl the encl of life. 
This do<'s not begin until the last eighteen to thil'ty hours before 
death, ancl results frequently in only a modemte, but usually in 
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a considerable or ernn excessive elevation o[ the temperature. 
(In an obsernuion of " ' unclerlich, for example, this amounted 
ultimately to 39.5° C. [103.1° F.] ; in that of Traube, one·quarter 
hour bdorc death, to 41.3° [106.3° F. ]; in another of " 'unclerlich, 
at the time of death, to 42.6° C. [108.7° F.] , and six minutes later, 
to 42.9° C. [109.2° F.].) In the second stage, likewise, the rate of 
the pulse is often, at the outset, abnormally low (between 60 
and 40 to the minute), but at other times somewhat higher than 
wou kl concsponcl to the exi sting degree o[ tern peratme. Not 
u11freciupntly it presents rapid oscillations independent of the 
course of the temperature. It varies chiefly from the latter, 
h owever, in that it constantly increases during the last days of 
life : in cases attended by final elevation of temperature it usu· 
ally attains sooner than the latter a considerable height, reach
ing ultimately to 140-160; but even in those cases where the 
tempemture continues subnormal until the encl, the frequency 
of the pulse reaches to 120 and over. As respects its quality, the 
pulse presents occasionally at the beginning of the second stage 
no striking anomalies; more frequently, howernr, it is even· at 
this period smaller ancl softer than normal. Toward the termi
nation of life it becomes weak, and often even imperceptible. 

The absence of fever in the beginning of the second stage may be regarded as a 
constant phenomenon. Among the entire number of observations compared by me 
are only two-one reported by Demme and one by Burkart-which seem to form an 
exception. The case of Burkart, in which the temperature was continuously ele
vated during the last three days (between 38° and 40.3° C. (100.4"- lOG.5° F. ]), 
presents, however, in other respects not much that is anomalous, and if it helongs 
at all under the head of idiopathic acute atrophy of the li vcr, then death super
vened in a very early stage of tlle disease, probably in consequence of the complica
tion with double pneumonia. In Demmc's case (1. c., Observation 1), in which the 
disease ran a very protracted course, a temperature of from 3{1° to 40" C. (102.2" to 
10-i" F.] prevailed constantly throughout the last one and one-half weeks; but here, 
also, there ex isted, besides the acute atrophy of the liver, still other affections-
namely, chronic nephritis and a left plcuritic exudation. 

Upon the skin there appear in rare cases, besides the icterus 
and the extravasations, circumscribecl ltyperremias, like those of 
roseola, or somPwhat larger, which spread sometimes over the 
principal portions of the surface of the body, and at other times 
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are confined to the trunk or to the extremities. ,\t times thPse 
make their appearance together with petechim, and are then 
probably only a precursor of the latter. Toward the termination 
of life, when the bodily temperature is subnormal, the skin is 
generally pale and less elastic; where, 011 the other hand, the 
temperature is increased, it is highly redclenecl ancl turgescent, 
especia lly in the face. 

The urine, besicles containing the constituents of bile, pre· 
sents usually in many other respects an abnormal character. 
Toward the encl of life i ts quantity falls more or less, ancl not 
nnfreqnently ,.,,ry consiclerably, below the normal '"·ernge; it 
may amount, however, even on the day preceding that of death, 
to 1,400 c.ctm., and on the last clay to nearly l,OOU c.ctm. 

In a case reported by }"'ick from Gerhardt's cliniquc, as much as a,000 c.ctms. 
were voided during the last twenty.four hours. 

The specific gra\'ity is, as a rule, above the average height 
(usually between 1,016 and 1,030). 

In Obscrvn.tion 1 of Traube, on the day prece<1ing death it was 1,010; in the 
ClS!:l of Fick, just referred to, it was also 1,010 on the lust day; in a case examined 
by Zuntz (ville Boese, I. c.) 1 1,030 on the Inst day. 

The peculiarities of the urine characteristic of the clisease are 
connected, however, with its chemical composition; it contains, 
in the majority of cases, consiclerable quantities of leucin ancl 
l!Jrosin; whereas the itrea is remarkably c1iminished, traces only 
being often ultimately present, or it may ernn be no longer pos
o;ible to detect this substance. Frequently, even upon allow
ing the urine to cool, though more often not until after evapora
tion and concentration, tyrosiu is deposited in the form of deli
cate needles, which are grouped together in almost colorless 
bundles like sheaves, or in globular masses tinged with bile
pigment. Leucin, on the other hand, never makes its appearance 
as a constituent of a spontaneous urinary sediment; the concen
tl"ically striated, and in part finely spiculated globular masses, in 
which this substance is crystallizPcl in its impure statP, are not 
unfrequently fonncl, however, along with the tyrosin needles in 
the residuum after evaporation of fresh urine ; whereas, at other 

VOL. IX.-18 
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times, it is only obtained by the repeated. treatment of thP 

~vaporatecl urine with alcohol.' 

Frerichs, to whom we arc indebted for our knowledge of the occurrence o( these 

two substances in the urine in acute atrophy of the liver. discovered them in nll cases 

in which he looked fol' them. In addition to the cases communicated by him, the 

material here collated embraces thirty-four others (which constitute fully one-third 

of the observations publisl1cdsince the announcement of Frerichs' discovery) in whicl1 

the urine was examined in this respect; in seven of these (Tuenge!, Erichsen, IIugcn

bcrgcr, Riess, I3aadcr and 'Viniwartcr, Steiner, Rehn) the result was negative; in 

seventeen both substances were present i in three, the presence o( tyrosin only is re

ported i in seven, leucin alone was found. It must be admitted, however, that the ex

amic.ation has not in all cases been conducted in a sulllcicntly reliable manner. This 

statement is pal'ticularly applicable as respects leucin, whose presence or absence bas 

been inferred hy some, merely from the result of the microscopic examination of the 

evaporaleLl and concentrated urine. Nevertheless, the number of the perfectly 

authentic observations is large enough to admit of no doubt that in acute atrophy 

of the liver these substances. as a rul e, and generally both, though less frequently 

but one of them, arc contained in the urine, but that they also are wanting in many 

cases otherwise perfectly characteristic. Among the latter class are comprised 

those running a more protractcll course, as well as those that are quite acute. At 

what period of the disease the substances in question first appear in the urine is not 

as yet ascertained, as they hava hitherto been invar iably first sought for dnring the 

second stage. Demme alone succeeded, in a case running a very protracted course 

(I. c., Observation 1), in demonstrating in the urinary sediment, as early as a month 

previous to death, small masses of tyrosiu as well as lcucin-globules. 

"Uong with leucin and tyrosin, still other abnormal constitu· 

rnts of the urine, proclucecl from albuminoicl substances, are 

occasionally cletectecl; thus, Frerichs cliscoverecl i11 one case (I. c .. 

Bel. 1, S. 217) a substance similrrr to tyrosin and crystallizing in 

like manner, "but which difl'erecl in being more soluble and in 

containing a larger proportion of nitrogenous matter (8.83 per. 

cent.)" ; by the same obsprver creatin was fouucl in three cases 

(!. c., Bel. 2., S. 14, 16, 17) in large quantity; in three cases, com· 

ing under observation within the periocl o( three months, Schult-

1 As a general rnle, it is sufficient to allow a drop of urine to evaporate upon an 

object-glass it is belt.er to add a ULtle acetic acid to produce a decomposition of the uric 

acid salts), in order to obtain leucin and tyrosin in characteristic forms. For the 

chemical methods and reagcnt.'l which arc to be a.pplied in doubtful ca.<;es for the educ

tion and diagnosis of this substance, t:ide Neubauer and Vogel, Aul. zur qualit. u 

qu:mtit. AnalyRc des Harns. 7. Aufl. 1876. S. 113 ff. 
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zen and Riess (I. c., S. 74,80, 85) fo nncl oxymanclel acicl and small 
qtlllntities of sarco-lact ic acid. The last-named observers dis
co\•ered, moreover, in tho urine in these two ca~es :.t substance 
resembling peptonc (l. c., S. 72, 80), and, as was likewise detectctl 
by Frerichs, considerable extractil'e matter soluble in alcohol.' 

The diminution of the urea in the urine, progressing frequently until it is com
pletely absent, to which attention was, likewise, first directed by F reri chs, occurred 
in fourteen o( the twenty cases i11 which the urine was exami ned by subseq uent 
obscrl'crs with reference to the presence of this substance. Jn the six remaining 
cases (Bamberger, Standthartncr, ITuppcrt, Rosenstein, Valenta, Fick) the quantity 
of url'a excreted during the last days of life appeared, on the other hand, to be 
either undiminished, or even larger than normal. Still, these result~, ns has been 
justly urged by Schultr.cn nnd Riess, are untrustworthy, for the reason thnt the 
detC'rminatwn was made according to the TOlumetric method of LielJig, by which 
the peptonoid substances and much foreign matter contain<'d in the alcoholic 
extract o( the urine is at the same time precipitated by the action of the oxide of 
mercury. In one of the observations of Frerichs (1. c., Bel. l., S. 21G) phosphate of 
lime was also wanting in the urine. The quantity of chloride of sodium was very 
slight during the last days of life in all cases in which it was estimated (with the 
exception of one reported by Pleischl and Folwarczny). 

Albnmen is not unfrequcntly contained in the urine, still its 
quantity is generally slight. 

It was found in nineteen out of forty-three cases in which the test for it wn~ 
applied; in three cases only is the quantity of albumen stated to be considerable. 

" ' hen the urine is allowed to stand, there is often Iormecl a 
dry, yellow or gt·eenish yello\\", and often a dirty whitish sedi
ment. This consists most frequently of epitlwlinm from the 
minary passages and the kidneys, which is usually tinged with 
bile-pigment, and fillecl with dull or glisten ing gran ules. In 
adclition to this, it also contai ns, at times, masses of tyrosin. 
Less frequently the sediment consists excl nsil'Ply of the latter. 
There is also found now and then a brick-red sediment, in which 
the mates are mixed with epithelium from the urinary organs, or 

1 In a case exnmincd by Zuntz (ride Boese, 1. c., S. 2~). when the urine, that had 
been strongly concentrated and mixed with an equal quantity of alcohol, had stood for 
three days in a temperature o ( O" C. [33.8° F ], crystals were deposited in the form of 
small plates nnd scnle!l, perfectly annlogous to those obtained by Liebl[! while engaged 
in producing inosic ncid from the muscle of fowls. 
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with tyrosin crystals. Casts in the urine are described by b11 t 
few observers. 

The derangements on the part of the nervous system begin, as 
a rule, with symptoms whicl1 [ail to indicate lo a full extent the 
severity of t l1t• condition. These consist most frequently of vio
lent hendnclw, in somnia , restlessness, a gloomy, irritable temper; 
or, on the olher hand, somnolence, great prostration, suppressed 
,-oice, ancl apathy. Less frequently there is observed palpita
tion of the heart with intensification of lhe heart-beat ancl of the 
first sound over the left ventricle, anxiety, ah normal sensitiveness 
to ligh t and noise, fainting, hesitating speech. The duration of 
these inifottory symptoms yaries from se,·eral clays to a few 
hours. Oc~asionally they subside, ancl for a short time a better 
condition supervenes; they are usually fo llowed, howeYer, by 
the se,·ere manifestations. Still, where the disease runs a very 
acute course, the appearanc<i of the latter may also be without 
preYions warning. 

or these severe manifestations the most characteristic are clue 
to derangements of the psychical [unctions; they consist of deli
rium. and a state qf insensibility. The delirinm is usually of a 
raging clrnra.cter, manifesting itself in the form of dancing 
about, Yi olent temper, gal'rulity, loncl s ing ing, ]Jenetrating 
shrieks, anxious expression of countenance, attempts to escape, 
ancl the like. In at least one-thircl of the cases the excitement 
amounts at times to rPgnlar maniacal paroxysms. Quiet, wan
dering delirium occurs far less frequently. In about one-fifth 
of the patients, however, the delirium appears to be altogether 
absent. The insensibility, on the other hand, which, as a rule, 
runs through the various grades from slight stupor and somno
lence to profonnd sopor and complete coma, is almost invariably 
present. It is only when the course is peracute-especially when 
hastenccl by hemorrhages. ancl, on the other hand , where it is 
Yery much protractecl-that in quite isolatecl casPs conscious
ness continues to be preserved until the last. (Stehberger, Beob. 
2; Buhl , ·walcleyer.) 

" Tith the derangement of the psychical function s are asso
ciated, as a rul e, still other symptoms of irritation and paralysis 
of the central nervous sy stem. 
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Convulsions make their appearance in adults in ::ibout one
third or the ca es; in patients, h owe•er, who are still in early 
childhood, they are almost invariably found. TherP is obsen·ed 
most frequently sligh t or severe twitchings of cert::iin groups of 
muscles, chieily in the face, on the neck, extremities, often on ly 
on half of the body ; ::ilmost as frequently there occur se,·ere 
general convulsions; occasionally a. muscular tremor extendin g 
over the entire body; furthermore, hiccough ::ind grating of the 
teeth. \Vith the clonic convulsions there is occasionully associ
ated trismus; this is seen but seldom alone; tetanus is of some
what more frequent occ turence. 

Vomiting, too, possesses, especially in the second stage, the 
significa nce of u cerebral symptom. In a portion of the cases 
it generally makes its first appearance at the begin11ing of thi::; 
stage; in other in tances, where it was present en·n at the out
set of the disease, but had subseq t1ently ceased, it reappears at 
this period. .\!though it may be excited in pa1t by the eliusion 
of bloocl in the stomach, still the quantity of bloocl contai ned 
in the vomited matter is more frequently too slight to produce 
thi s effect. 

There is occasionally fonncl, where the temperature of the 
body is no1·ma,J, a very active thirst, which ca1111ot alwuys be 
referrecl to the great loss of water consequent upon copious 
hemorrhages or frequent vomiti ng. 

'fhc pupils present generally an ::ibnormal condition. They 
are usually dilated, anc1 their sensitiveness to light is either di min
i hed or in tensified; at times, notwithstanding the dilatation, 
they are obserl"ed to react well. They are nry seldom con
tracted. Trattbe (vide Fraentzel, Observatiou 1) founcl them, on 
the day previous to death, dilated a nd rnry slow to react; while 
upon the last day they were contracted and without reaction. 

The respiration is often changed during the coma. In many 
cases the bre::ithing becomes sighing, while sh ort, deep, ::incl gen
emlly noiseless inspiration is followed by an expiration which, at 
the outset, is rapid, but subsequently quite slow. J\Iore fre
quently it is snoring or stertorous. Irregular and inte1·rnittent 
breathing is also occasionally observed. Tow::ird the end of life 
the number of respirations increases, and, in cases where the 
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temperatnre is normal, may rise to forty in the minute, and, with 
a higher temperature, to flfty and over. 

To the symptoms of paralysis of the central nervous appa
ratus belong fnrthermore-first, those which are of more frequent 
occurrence: obstinate constipation, ischuria, involuntary evacua
tion of the bladder and 1·ectnm; second, those which appear 
in but few instances toward the end of life: severe meteorismus 
and profose sweats. Finally, au analogous symptom, also, is 
the fuliginous deposit with which the lips, teeth, and tongue are 
wont to be coated in the course of the second stage. 

Anomalies of sensibility are not, as a rnl e, to be observed, ii 
we except the derangement of the perceptive faculties attribut
able to the high degree or stupor. In isolated cases only does 
there exist a more or less extensive hypenesthesia of the skin, 
which may become quickly replaced by anrosthesia. 

The order in which the various sy mptoms proceeding from 
the nervous system make their appearance is by no means a uni
form one. Although at the outset the indications of irritation, 
and later of weakening and paralysis of the functions generally 
predominate, still both sets o( symptoms nsually run their course 
side by side, and are respectively interrnpted in the most vm'ied 
manner. Somnolence and delirium often appear simultaneously; 
or, at other times, the patient is already in an almost soporific 
condition before he begins to be delirious. Again, the severity 
of the disturbance that supervene,; in the form of paroxysms may 
increase with the progressing loss oI consciousness, and it may 
be shortly before death even that the delirium first becomes 
raging. Spasms hardly ever occur at the beginning of the ner
vous stage; a. few patients die in convulsions. Vomiting, more· 
over, rect1rs in many cases-though not induced by gastrorrhagia 
-up to the termination of life. Now anil. then every indication 
of irritation is absent; at the most, headache and Yomiting pre
cede the sopor, which, without the supervention of delirium or 
cramps, becoming deeper and deeper, rapidly induces death. 
The symptoms of cerebral paralysis do not present, however, in 
all cases, a constant increase. Even when they l1ave already 
attained a consic1ernble height, they may again subside, in conse· 
quence of which the lost consciousness partially or-which is of 
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very rare occunenre-rompletely retums. Still, the persistence 
of other brain-symptoms- for instance, the abnormal dilatation 
ancl inactivity of the pupils-usually betrays e1·en then the 
clanger of the condition, and after a few hours, Or often not until 
the lapse of twenty-four or thirty-six hours, the patient sink; 
anew into a state of insensibility. In cases where pregnant 
women are a[ected, such a temporary improvement not unfre
quently ensues directly after confinement. 

The impairment of the general nutrition is, as a rule, but 
slightly observab le, owi ng to the short duration o[ most cases. 
It is only when the disease attack s individuals whose nutritive 
force has already suffered from other influences, or when it as
sumes a more protracted course, that any remarkable emaciation 
can supervene. (In a case of 'Vunderlich the bodily weight di
minished by neal"ly three pounds within eight days.) Under 
such circumstances indications even of dropsy are occasionally 
developed, limi ted generally to slight c:eclema of the feet; in 
extremely rare cases only do transndations into the serous cavi
ties take place, which are distinguishable during life. 

Analysis oj' the prominent Symptoms ef the Disease. 

The reditetion in the extent oj' liver-ditlness is quite as much 
the result of relaxation as or the diminution of the volume of 
the 01·gan, both or which conditions are producetl by the dis in
tegration of the he1)atic cells and the resorption of the detritus. 
The previous enlargement of the liver that is occasionally ob
served, is in all probability due to the cloudy swelling of the 
secreting-cells that takes place at the commencement or the 
grnnular degeneration ; that hypermmia may form the precursor 
of the process, has at least not yet been demonstrated. 

Indications qf' pain 'in the hepatic region are the more 
difllcult to definitely expla in, inasmnch as they arc a very incon
stant symptom. It is possible that the rapid collapse of the 
organ-as analogously in other affections its rapid swel ling-ex
ercise a mechanical irritation upon the nerve-fibres of the p:iren
ehyma, and, above all, of the serous coating; it is possible, too, 
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that the nerve-fibres are even implicated in the acute derangement 
of nutri tition. 

The mode of origin of the icterus, no twithstanding numerous 
attempts a t explanation, has not yet been sati sfactorily deter
mined. 'rJ1e theory maintained, especially by English au thor; 
(Alison, Brigh t, Budd, llarley ), and by Liebermeis ter-according 
to which the icterus is produced by the retention in the blood of 
the constituents or the bile, or of the SL1bstances intended for 
their [onuaLion, when, after the destruction o[ the gland-cells, 
the secretion in the liver ceases-harmonizes too imperfectly with 
the current notions as to the formation of the svecific ingredients 
o( the bile to justify its accep tance. Furthermore, this explana
tion would not suflice for those comparatively frequent cases in 
which the icterus makes its appearance as early as several weeks 
previous to death ; tha t i; to say at a period when, surely, no very 
extensive clestruction of the hepatic parenchyma can as yet have 
taken place. The assumption of Rindlleisch,' tl1a t we have here 
todea.l with a hematogenous icterus, is opposed fi1·; t of all by the 
jaundice of the liver, which is invariably present, and not unfre
quently intense, and, fnrthermore, by the oft-demonstrated pres
ence of the biliary acids in the urine. But although the theory 
of icterus from resol'plion is at present almost nniversally ac
cepted, s l ill there is a variety of views as to the precise locality 
in the bil e-ducts of the impediment, by means of which is pro
duced the obstruction of the secretion that leads to the resorp
tion. 

By some, a catanh of the portio intestinali s of the ductus 
choleclochus is supposed to be the cause. The signs of snch a 
catarrh have, it is true, in a number of cases been found; but 
e\·en then the excretory bile-ducts themselves were pale and 
collapsed, or contained, a t most, a little yellowish fluid. Not
withstanding the existence of a condition like that just men
tioned, the theory of biliary obstruction arising from the imper
Yious state of the orifice of the cboleclochus would, a t all events, 
derivP support from the hypothesis (of Pastau, suggested with 
reference to a similar condition of the bile-ducts in a case of 

1 Lehrb. d. pathol. Gewebelebre. 5. Aufl. S. 406. 
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phosphorus poisoning), that during the last stage of JiCe the 
secretion may have been completely arrested, a nd that the bile 
previously acc nnrnlated may have been reabso1·bed even up 
to tlie occurrence of death. It is, surely, very improbable, 
howe1·er, that li [e should be prolonged not on ly u ntil the bilP
secretion has been completely dried up, bu t un til e1-ery trace of 
the secretion lia s been al so reabsorbed from the bil e-cluets ; i11 
chronic icterus, due to closure of the excretory ducts, when this 
process has progressed to extensive degeneration of t he hepatic 
cell s, the bile-c1L1cts above the seat of the obstrnction arc fouml 
everywhere s till fill ed with dark bile. That e1•e n in acute atro
phy of the li ver the forma tion of bile continues-natnrall y in 
consta ntly diminishing quantity-un til the encl of life, is incli 
catecl by the intensity of the icteru s, which commonl y increases 
un til the last; hy the occurrence of bilious vomiting; by the 
stool s colored wi th bile even in the second stage of the disease ; 
and by the detection, upon post-mortem examination, of bile in 
tile small iute tine, as described by many obsprvprs. 

In the lal'ge 111ajol'ity of cases the absence of any swelling or of 
any mucous coag ulum in the duodenal portion o( thechoJe(l ochus, 
the emptiness and 1ialeness of all the bile-ducts visible to the 
nakecl eye, and the fact that the contents of the gall-bladder are 
composed but to tt slight extent of bil e, or co11sist purely of mucus, 
all tend to p1·eclude tile idea of an ordinary catal'rhal icterns, an cl 
justify the supposition that the impecliment to lhe elimination of 
the secretion may be located in the interlobul ar ducts, Ol' s till 
ful' thel' above in the immedia te vi cinity of the soul'ce of the se
cretio11. Buhl is of the opinion that the jaundice is to be re
ferred to the obstrnction of the finest bile-d ucts by the fa tty de
generation aml desquama tion of theil' epithelium observed by 
him (s ubsequently al so by Bollinger and P erl s), as well as by 
the compression of these clucts incluced by the inflammatory 
swelling of the in terstitial structure. F rerichs and Ba mberger 
locate tile impecliment in the periphery of the hepatic lobules; 
the fol'lner affirms tha t the bile-ducts at their origin are com
pressed by the free exudation which he assumes to be present; 
the la tte!' con iders that these clucts are occluded by the detl'itus 
from the periphel'al hepatic cells. It is obvious that all the above-
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mentioned processes must result in a stagnation or the secretion 
in the lwpatic lobules, or in those central portions which are still 
performing their Innctio11s; and it is quite 1wssibl e that at cer
tain tim0s one, and at other times another of these processes, or 
t .. nm several s imultaneously operativ e, may constitu te the mechan· 
ical factor in the production of the icterus. The subsequent 
resorpti on of the bilP-pigment containecl in abundance in the 
<letritns may also contribute toward in tensifying the jaundice; 
that this process occu rs is proved by the absence of the icterns 
i11 the reel substance (1·ide p. 253). 

The immecliato cause or the severe brain symptoms is not yet 
determined. I t cannot be referred to g ross alterations in the 
brain , inasmuch as in the majority of ca.~es such changes are by 
no means present. The iclea. would, tl1erefore, be suggested that 
we ham hc1·e to cleat with a substance which acts upon the brain 
in a. mann0r analogous to certain poisons . According to a. very 
old theory, and one that un til quite recently has been maintained 
by cli st inguish<'cl a u thors (by Leyden most cletPnnineclly), it is the 
eonsl ituents or. the bile that have passed over into the blood, and 
or these espec iall y the biliary acids, which exerci se this influ
~nce . Por confirmation of this hypothesis, in accordance with 
which the hrain·syrnploms are commonly designnlc<..1 as cliohe· 
mic, we ca11 refel" to the positive results obtained by many inrns
tip;ators' from experiments with injections of filtered bile or 
bilia1·y salts into the bl ood. The animals rna11ifestecl disturb
ances o[ respi1·ation, and sank into a soporific or comatose con
dition, whiuh was frequently the forerunner of convulsions. 
But, apart from the circumstance that these experim ents are 
opposed by others in which the re ult, so far as concerns the 
functi ons o[ the centra l ner\'ous system, was a. nt'gative one/ 
they are, moreornr, scarcely suffic-ient or themseh•es to affonl 
any explanation of the mode of origi n or the brnin-syrnptoms in 
acute atrophy or the liver. Between the latter symptoms and 
those proclncecl by the experiment there ex ists, in the next place, 
no trilling difference, in so far that, in case or the animals experi-

1 Kuelute, t•. Dusch, Roelorig, 
~ti. DU8cl1, I. c., S. 41 , sub. G; 

Ges. Abhandl., Bd. 2, S. 823 i M utfJq, Arch. 

Vido Leyden, I. c., S. 57 ff 
Klinik, Bel 1, S. 240 u. 404; Traube, 
experim. Pathologic, Bd. 1, S. 226 ff. 
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mented upon, there has never been observed any conc1ition to be 
compared with tho maniacal paroxysms. 'l'hen, too, the severe 
nPl'\'O US derangements following tho injec tion or lite biliary acids 
only supervened when relatively large amou nts had been in
jected, or when the injection was made <1i rectly into the carotis. 
u, in consequence or the ligation of the ductus choledochus, the 
biliary acids penetrate into the blood,1 then the animals, notwith
standing their intense jaundice, are at most langttil1 and d~jected, 
but manliest no indicalions, even where the artificially prnducPd 
disease terminates fatally, or the severe cerebral symptom~ which 
were excited by the acute atrophy of lite liver, and lXU't ly a lso 
by overcharging the blood with injected biliary acids. In like 
manner, these symptoms are wanting wlwn the ori fi ce of the bile· 
duct is impervio us, owing to some pathological proeess; or they 
may not snpervene un til, after prnlonged stagna lion or tl1e scc re-
1 ion , the h epat ic cells have, for the most part, undergone dioin· 
legration. 

It is, moreover, d priori impossible that in a disease such as 
arnte atrophy of the Jil·er, in which the fo rmation of biliary 
acids gradually more and more diminishes, the action of these 
sttbstances upon the brain should begin to mani fest itself just at 
the close or life ; while their inJlttence upon the other portions 
or the nervous syste 111- [01· instance, upon lhe ganglia of the 
heart, renders itself perceptible immedia tely after tho ap
pearance of the cholromia. It should be added, that the cere· 
hral sym ptoms occasionally make their appea ran ce soo1w r than 
the icterus, and, furthermore, may be pre::;ent, in characteri stic 
for111, even when the latter is altogether absent. (Compare the 
Observation of Bamberger, previously referred to, p . 208.) Now, 
to however slight an ex tent the absence or the icterus tends to 
precl ude, even in these cases, the possibili ty that the chol ro rnia 
may ham already begun, by just as littl e does anything point 
10 an especially abundant accumulation of the constituents of 
the bile in the blood. 'l'hc diminution o[ the urinary secretion , 
by means of which, according to the theory or Leyden, such an 

1 Viele Ley<len, l. c., S. 83-90. Compare, also, Feltz nud Ritter, Jour. de l'Annt., 
etc., 1 75, p. 405 sq. 
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accumulation is produced, occurs, as a rule, at, or arter. the 
beginning of the severe ne1Tous symptoms. 

Supported by the fact that the kidneys, along with the li\·er, 
are also uniformly affected by the parenchymatous degenera
tion, a nd that, in most cases which have been examined with 
ref Prence to thb particular, the quantity of urea contained in the 
urine in the later stages of the clisease has materially diminished. 
or ev<• n ultimately di sappearnd altogether, certnin w1·iters (R old
tarn;ky; also Frnrichs) have enunciated the hypothesis that the 
bmin-symptoms may be chiefly, or at least in part, of a urmmic 
character. But they exhibit, even in their externa l features, but 
slight analogy with the symptoms observed. i11 urmmia. \Vhern· 
as the uncmic convulsion is charac terized essentially by epilepti
form spasms with subsequent coma, in the combination of symp· 
toms here the subject of discussion, spa::;ms either assn me a. mOl'P 
subordinate position, or are altogether absent. (\Vhether these 
spasms make thei» appearance or not, depends possibly, to a 
large extent, upon the individual predisposition of the patient ; 
this view is at least frworecJ. by the unmistakable intlnence exer
cised by childhood.) Upon the other hand, maniacal paroxysms, 
or conditions of psychical excitation allied thereto, ancl difl'ering 
therefrom in clegree only, are of such frequent occurrence that, 
as a rule-to bonow the language of Traube-tho cholremic con
vulsions tcckc on a psychiatric form. Moreover, the kidneys fail 
to p1·esem in most cases, either as respects their function or their 
anatomical condition, such derangements as are founcl in those 
affections in whose train urremia is more or less constantly c1evel
opecl; ancl, as reg":rds the diminution or disappearance or the 
urea in the urine, it is much more probable, as will be presently 
shown, that the formatio11 of this substance, and not its elimina
tion from the blood, is impeded. 

_\. third theory refers the origin of the cerebral symptoms to 
the aclwlia. l\Iore than thirty years ago the "retention within 
the blood of substances intended for the formation of secretions" 
supervening upon the arrest of the hepatic function s, was termed 
by Virchow' the most probable cnnse of the brain-symptoms in 

1 Virohow'e Arch. Bel. 81 S. 363. 
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icterus gravis ; ancl subsequently the same d ew has been main
tainecl by other writers (Frerichs, Ba mberger, Liebermeister). 
Still, in the bloocl of patients no substance has hi therto been 
founcl to which such an effec t coulcl with probability be ascri becl. 
Austin Flin t' believecl that he hacl cliscO\"ered such a substance 
in cholestcarine. Accorcling to hi s theory, cholestcarine is chiefl y 
a procluct of metamorphosis of ti ssue in the nervous system, an tl 
to the liver is assignecl the cluty of cleansing the bloocl from thi ; 
excrementitial matter, ancl of converting it in to bile. If the liver 
is preventecl by morbid changes from performing this du ty, then 
the choles tearine retainecl in the blood-the cholestenl'mia- gives 
rise to that conclition which is usuall y clesignatecl by the term 
cholremic in toxication. The actual fact invo lved in this theory 
is confinetl to the circums tance that in di seases in which the he
pati c fun ction is aba ted, or completely suspenclecl, a remarkable 
increase in the amoun t of cholestearine conta ined in the bloocl 
has been repeatedl y observecl. But that this can exercise a toxic 
effec t upon the brain is by no means proven; upon the contrary, 
it has been shown by clinical observati ons, ancl particularl y , more
over, l>y the r~sults of experiments, to be extremely improbable. 

According to the statement o f Flint, the blood of heal thy adults contains 0.445-
0. 751 pro millc o f cholestcarine, but, on the other hnncl, in a cac;c of c irrhos is of the 
liver wi th severe symptoms, 0.922 ; and in another case o f the same disease att ended 
by n uni vcrsnl and decp·scatcd chang e of the hepatic cell s even 1.850 pro mi li e. 
P:igl!s relates a case o f icterus g ravis Crom the cliniquc o f Feltz, where the examina
tion of the blood likewise disclosed the presence o f 1.85 pro mille of cholestearine. 
Picot (Jour. de l' Anat. ct de la Physiolog., VID., 3) d iscovered in the bloocl o f a 
woman who had died of acute atrophy o f the li ver 1.864 pro mille, and in the brain 
15.20. As regards the attempts to prove experi mentally the second portion of 
Fl int's theory, Pagi'.!3 was unable to dcb~ct the slig htest cerebral sym ptoms in dogs 
into the blood of which he had injected within a period o f sixteen days as much 

1 Experimental Resercbes on a new Excretory Function of the Liver. Gaz. des HOp. 
1868. No. 52 et58.-Recberches cxp6 riment. stu une nouvelle Conction clu foie consis
tnnt dans In s6parntion de I n. cbol6sterin dn sang et son 6\imination sous Connc de ster
coriue. Paris, 180'3. - See fu rther : 'l'incdin, Des })tincipcs biliaires. ThCse de Stmsb. 
l8GO. - Pll[/t1-t, De la cboMsterin et de son accumulntion dans 1'6conomie. 'l'bCse de 
Strl\'ib. 18r;9, -l{f.llo1nrm .1luelkr

1 
Arcbiv fii r experiment. Patbol. lld. I, S. 213.- V. v. 

R rusrnstcrn. Vircb. Arch. Bd. G51 S. 410.- Feltz et Ritter, Jonr. de l'Anat. ct de I"' 
Pbysiol. 187.J, p. 147. 
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as 2.75 grms. of cholcstearine dissolved in soap-water; Feltz, moreover, saw no 
instance o[ brain-disturbance in the cholcsterrem ia which he had nrtificially pro
duced. So, likewise, Krnscnstcrn, who injected daily in to the veins of dogs 10 
c.ctm. of a 3 per cent. solution of stearin-soap, conta inin,g t per cent. cbolcstcarine1 

found the condiLion of the animals unchanged in the slightest particular. Upon 
the other hand, K. Mueller, in nine experiments upon clogs, observed invariably 
after the injection of 4.:i centigrms. of cholestcarine dejection, difliculty of respira
tion, and of voluntary motion, reduction o f pcriphernl sensibility and coma, and in 
one experiment there was C\'Cn noticed n. condition Oen.ring the cl osest resemblance 
to a mani:lcal paroxysm; but the liquid employed by him for the purpose of injec
tion was a thick-fluid mixture, composed of soap-water and extremely finely-divided, 
but not dissolved, cholcstci!rine ! 

Frerichs alludes to the possibility, that among the products 
of the disintegratec1 glandular substance passing into the blood, 
there may be contained substances which are concerned in the 
production of the brain-symptoms. No such influence is exerted 
by leucin and tyrosin; these snbstances were injected into the 
blood of animals in great quantities, both by the. above-mentioned 
experimentist, as well as by Panum' and by Billroth,' without 
giving ri se to any distmbances of the nerve ftrnctions. 

Traube has attempted an explanation of the severe cerebral 
symptoms, whicl1 differs essentially from the hypotheses thus far 
discussed. According to his view, the cl1olmmic convulsions 
have the same origin as those very transitory mental derange
ment -, such as appear often in the form of mania, which are not 
unfrequently observed toward the close, or after the crisis, of an 
acute di sease running a very rapid course, especially pneumonia; 
and, from the fact that they are due to an imperfect nutrition of 
the cerebral substance, they are termed the delirinm of inanition. 
This theory is, in my opinion, one in favor of which much can 
be said. \Yhrn once the same, or approximately the same, fac· 
tors, which rr ndPr acute inanition of the brain the probable cause 
of the complex sy mptoms in question, observed in the affections 
cited by Traube by way of comparison-when these factors are 
present in acnte fatty degeneration anc1 atrophy of the lh·er, and 
at times even in a higher degree than in the former di seases
then here, as well as there, are seen to appear in acute form de-

1 Schmidt's Jabrbb. Bd. 101 , S. 215. t Lruigenbeck's Arcbiv. Bd. 6, S. 396. 
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rangements or the cligestirn func tions, irnmmnia, p:uenchyma.tou~ 
llegeneration or numerous organs, weakness of the circulation, 
aml diminution in the relative number of the red corpuscles; and 
as respec ts the influence of these pathological processes upon 
the nntrition and fonctions of the brain, it must be in itsel[ unim
portant whether they have been established as the after-efiect of 
a severe feve1., or in some oth<'r manner. Still, on the other hand, 
the difiercncc in their mode of origin is very well adapted to ex
plain lhe difference in the symptoms which mark theit' progress ; 
in those st•n•re febrile affections the Yiolent cerebral manifes ta
tions subsid<', because the alterations which constitute theil' ex
citing C:.tU S(~ heCOlll0 J'etrogressive :.t(tP I' the cessation or the fe \rer ~ 

in the disease with which WC' are h ero concerned, th C'y arei almost 
without exception , the forerunner of dt>ath, from the fact that 
in the last instance they are cfopendent upon a process that is 
wont to advance continuously . The tl1 cory of Traube is rerom
menc.lr.c1, moreo,·('r, by thu circumstance that wi th its assistancP 
we can comprehend wl1y the clinical features of thP b1·ain -symp
tom$, whil'h in most cases are so characte1·istic, are in many otlw1· 
instances less distinctly 111a1·ked; and why their most significant 
c·bamct<>ristics-the loucl delirium aml the maniarnl conn<lsions 
-nre, at Lime~, wanting, where the course o[ the ai s<'ase is acute, 
as well as wh ere it is rnore })l'Otrn.ctccl. Por, obviously, an im 
perfect nutrition of the brain is more likely to manifest gradnal 
variations ancl CYen essential difierences, accordingly as the acl
rnnre o( thi s process is more rapid or prntractccl, and according 
to tho individuality o( tho person afiec ted, than i.; the deadly 
action of a brain poison. 

The diminu tion in the quantity of urine dming tho last clays 
of life is to b<' all1·ibutecl in part to the acute fatty degeneration 
of the cpith <' ii111n of thP kidneys, and in part to tho circumstance, 
that, in cons<'qtience o[ the fatty clegeneralion of tho muscles o[ 
lhr heart, the blood pressure in the aortic sy stem is reduced. 
The most striking anomalies in the chemical constitution of Ilic 
urine arc connected with the processes of oxidat ion and meta
morphosis of matter within the organism. \Yhil e the quantity o[ 
u1·pa sinks f( raclually to the minimum, there appear in the uri1w 
nitrogenous and non-nitrogenous substances, which are easily ox-
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idiznble. Se,·eral of these-lactic acid, creatin, the peptonoid 
snbstances, and the extmctive matter soluble in alcohol-belong 
to the normal products of the intermediate metamorphosis of 
matter, the interrupted oxidation of which fnrnishes an adequate 
explanation of their passage into the urine. Tyrosin, on the 
other lrnml, from which it is conjectured that oxymandel acid is 
also formed, is not usually present within the system, and it may 
be considert'd an established fact, that this substance is produced 
by an abnonnal metamorphosis of the organic albumen in the 
higher grades or parenchymatous degenPration. Leucin has in 
part, surely, the same origin, making its appearance regularly, as 
is well known, along with the tyrosiu, upon the decomposition 
of animal snbstances containing a, large proportion or nitrogen. 
Ent, npon the other hand, in so far as this snbstance forms a 
normal constitnent of most glandular organs, and as such repre
sents a product intended for the formation of the urea, we can 
hardly nrnicl tracing a connection between its nppearance in the 
urine ancl the absence of the urea, and regarding n portion, at 
least, of the leucin as representath·e of the urea. That the actual 
prnduclion of the latter substance, and not merely its elimination 
from the blood, is interfered with, is extremely probable, because 
in other diseases, in which the degeneration and functional de
rangement of the kidneys is quite as considerable as it is here, 
snch a disappearance of the urea from the urine is not observed. 

I-Iemorrltages, as a rule, at sernral, not unfreqnently at very 
numerous points, occur so frequently that a more or less pro
nounced ltemorrltagic diathesis must be designated as a pretty 
constant feature of the disease. The cases in which the hemor
rhages appear to be continecl to the parts drained by the 
roots of the portal vein, form too small n minority to jnsti[y our 
nscribing to the obstrnction presented to the circulation in the 
liver by the collapse of the parenchymn any other signification 
than that of a secondary factor, which tends to favor the produc
tion of the hemorrhages. But its inflnence renders it intelligible 
why hemorrlrnges occur with decidedly greater frequency in the 
organs from which the portal vein derives its blood, than in the 
others. Ancl, analogously, an explanation is also afford0cl wliy 
the bleedings take place almost exclusively during the last clays 
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of life ; fo r at t hi s period the retardation of the circulation, result
ing from the degenera tion of the muscular tissue of the heart, 
neces•mrily g ives rise to an over-di~ten tion of the veins and cap il
laries. To wha t the hemonhagic diathesis is due, we are no better 
able to accurately determine here, than in case of most other dis
eases where it is found. Although oue would not nnnatnrally 
suppose, that the same process, which gives r ise in many other 
organs bes ides the liver to granular degeneration, may induce al so 
analogous alterations in the walls of the blood-vessels, and 
reduce thereby their capacity of resistance to the blood-pressure, 
sti ll, in the di sease here under consideration nothing abnormal 
has as ye t been demonstrated in the histological character of the 
smaller vessels. Upon thll other hand, there can be no doubt 
that the blood dev ia tes in many respects from the normal 
condi tion. This is el"inced chiefl y by its diminished coagula
bility, which was at first poin ted ont in most instances, i t is 
true, in the cadaver, and migh t, therefore, be regarded 1 as 
a resul t of the loss of blood; but it was also observed where no 
such loss had been sustained, and in the case of Horaczeck , above 
(p. 270) alluded to, it occurred several days p revious to the 
>tppearanre or any appreciable hemorrhage wha tsoever. Further
more, the blood contains substances, which under normal condi
tions are either altoge ther wanting, or at least are not pres
ent in such a quantity as must be the case in a disorder by 
which the function of the largest glandular organ is ma terially 
impaired. Among the substances of the form er class there has 
heen a cribed chiefly to the biliary acids an influence in the pro
cluction of the ]1emorrhages; and, indeed, this theory derives 
support from the occunence, obserYed by Leyden and others, of 
recent he morrhages in numerous organs (brain, conjunctiva, aque
ous humor, pulm onary pleura, intestines, kid neys) a fter the in
jection of biliary acids in to the blood. "\Yhen it is considered, 
however, that i t is precisely those cases running a more pro
tmcted c0tu se in which, notwithstanding the prolonged existence 

1 The proportionate increase in the number of white corpuscles observed by some 
11.uthors is, iu nll probability, to be referred to the diminution of the red discs produced 
hy tbe hemorrhages. 

VOL. TX.-1 9 
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of a se; ere icterns, the hemorrhages are frequently absent, 
whereas, when the course is peracnte and the icterns but slightly 
developed, they are occasionally so ex tensive, one would 
hardly be inclined to regard the action of the biliary acids 
that have passed into the blood as the sole cause of the hemor
rhagic diathesis. The other substances abnormally contained in 
the blood, we are either not at all acquainted with , or, a t least, 
are not famili ar wi th their influence upon the wall s of the vessels. 
As it has been demonstra ted, however, by Cohnh~im , that even 
a comparatively brief interruption of the supply of fresh blood 
to those vessels which are supplied with no 'IJasa '/Jasorum of 
their own, occasions an abnormal permeability to the red corpus
cles, i t may, indeed, be assumed as highly probable, that contact 
with blood that has been considerably altered in its composition 
may have the same effect. 

The swellin.'J of the spleen lias been tracecl in part to the ab
normal composition of the bloocl, ancl in part to the clerangement 
of the hepa tic circul a tion. The anromic and collapsecl condition 
displayed by the hepa ti c parenchyma upon post-mortem exami· 
nation, leaves no cloubt as to the existence, cl uring the Inst days 
of life, of a considerable impediment to the outtlow of blood 
from the portal vein. Bnt the circumstance tha t the splenic en
largement alreacly exi sts before the collapse of the liver, and 
more particularl y the anatomical character of the tum or and its 
coexistence with a parenchymatous degeneration affec ting nu
merous organs, renders it probable tha t its orig in is to be referred 
chiefly to a qualita tive alteration of the blood, and tha t the ob
struction in the portal vein is to be considered, at the most, as a 
subordina te factor. 

Tlieory as to the D isease. 

As respects the nature of the anatomical process in the l foer 
which leads to the wasting of the gland, two opposite theories 
confront each other. According to one theory, which was firs~ 
enunciated by R Bright, and subsequentl y subscribecl to by 
W edl , Bnhl , Bamberger, Freri chs, Oppolzer, Lebert, P oerster, 
Licbermeister, Hiess, and others, this process is an acute diffuse 
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inflammation. It was conjectured even by Bright tha t the se
creting tissue may be thereby more implicated than the connec
tive t i"SIH', ancl by the majority also or other authors of repute 
the disease is regarded ns parenchymatous hepatitis in the sense 
employed hy Virchow. 

In opposition to the above view, R oki tansky, Ilcnoch, v. 
Dusch, Lt·yden, ZPnker, Kl ebs, Ack ermann , and others, consid
ered the process not nn inflammatory one, but saw therein merely 
a retrogressive meta morphosis of the g landular elements. 

Ir we direct our attention merely to the g rnnular degeuera
tion, tho lat ter theory accords, indeed, with the present status 
or our ideas respec ting inflammation, in so far as the swelling of 
the glnntl -cell s conjoinecl with the g rnnulation or the p rotoplasm 
can no longer be accepted as evidence or an exudation tha t has 
taken place into their substance. Still, manifold cha nges have 
been detec tecl besicles tlw g rnnnlar degeneration which seem to 
point to a n inflamma tory orig in o r the affec tion. Least or a ll is 
tllis true, 11 owever, as regards th e free exuda tion whi ch Frerichs 
believt'd li e had detec ted in the form o[ g ray 1·ims at the pel'iph
ery of the lobules, a t poi nts where t he p rocess had not yet ad
vanced to a tro phy. The circumstance that the finely g ranular 
material of which these rims consis ted , enclosed isolatecl hepatic 
cells in a state or di sintegration, leaves hard ly any doub t that 
they themseh·es are none dse tha n the detritus of cell s a lready 
disin tPgntted. Qf g rm ter signiftcance is the recent difIU Sl' hy per
plasia of the interst itial connective tissue, and its infil t ration 
with lymphoid cel ls. The fo rmer, it is true, is not or infrequent 
occurrence, bu t, still , is by no means uni forml y present; more-
01·er, in cases where it is confined to the reel substance (v ide 
p. 23.J.) i t can, obviously, onl y be regarded as a seconcla ry pro
cess. F ine-cellular infi l tra tion has hi therto been seen ' onl y i11 a 
ft•w p l"i mary cases, and the obse1Tation of Lewi tski a nd Bro
dowski , accord ing to wh ic h, along wi th the fine-cellul ar infiltra
tion, a proli fe ration or the 11 epatic cell s and s11bsequen tly of the 
in tralob ul ar blood-ca pi llaries ta kes place, stands complet<' ly iso-

1 In Rccon•lnry cases-in puervcr.:i.I fever-this was observed by Bull! a3 earl .. as 
]8.j(i, :mU ha!i been recently Reen by Duvre. 
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lated. For the present, therefore, we must restrict ourselves to 
the statement, that there are cases in which the theory, that the 
acute atrophy of the liver originates in an inflammation (in the 
narrow significat ion of the word), appears admissible, but that 
those cases constitute the majority-even when we consider 
merely those instances in which an accurate hi s tological exami
nation has been made-in which no altera.tions of a decidedly 
in!lammato1·y character have been demonstrated. Those rarer 
examples belong exclusively, at least with the exception of an 
observation of 'Viniwarter (·oide p. 259), to the variety termed 
red atrophy. 

As respects the pathogenesis of acute atrophy of the liver, 
numerous theories have been enunciated; many of which have at 
present only an historical interest. As, for example, the notion 
that the disease originates in the passage of the biliary elements 
into the blood of the portal vein (Rokitansky); in a polycholia 
(Henoch) ; in a closnre of the portal vein (Henle); or in a paraly
sis of the bile-dt1cts (v. Dusch); so, likewise, the theory foreshad
owed by Budd, and more elaborately developed by Lebert, that 
in consequence of a blood-poisoning' the liver experiences first a 
considerable impairment of its function , as a rnsult of which, as 
happens in case of other organs whose fun ctions are imperfectly 
performed, it begins to be atrophied. A more intimate investi
gation of these hypotheses is the less necessary, inasmuch as 
they have long si nce been recognized as untenable, and have in 
part been subsequently abandoned even by their authors. None 
the less inadmissible is the hypothesis brought forwa.rcl by Roki
tansky (in the thircl edition of his Handbook), that the affection 
is based upon a deranged innervation of the liver, in consequence 
of which the secretory elements become broken up in their anom
alous secretion. Klebs' divided the hepatic nen-es without find
ing disintegration of the hepatic cells thereby produced. 

In accordance with the view now most generally adopted, a 
constitu tional disease forms the starting-point of the acute atro
phy of the liver. Thus, the production of disturbances in the 

1 Lebert compared this poisoning to that which gives rise to the typhoid processes, 
aod would 1 therefore, term the severe form of icterus icterw1 typlioides. 

'Tagebl. d. 45. Vers. Deutscher Naturforacber in Leipz ig. 1872. S. 223. 
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liver is regarded by Buhl as one of the ev idences of an impaired 
nutrition of the entire organism, which attacks particularly the 
heart and kidneys. According to \Yunderlicb, it is an acute per
nicions(malignant) constitutional affection by which the process of 
destruction is excited in the liver, and generally at the same time 
also in other orga ns. Bamberger, too, who formerly regarded 
the di sease as primary hepatitis, has at a subsequent period ad
mitted that it may be included in the category of severe consti
tutional cliseases, and that the anatomical alterations in the liver 
may be considered as secondary and induced processes. 

This idea is favored, above all, by the circumstance that, along 
with the liver, the kidneys and the heart, and, as is ex tremely 
probable in view of more recent observations-as yet isolated, it 
is true-numerous otl1er organs (vide p. 260) are also inrnriably 
found in a condition of granular degeneration. The presence of 
similar changes at such different points of the body tends to 
force us, indeed, to the conclusion , that the separate local a[ec
tions are to be considered as concomi tant effects of the same 
cause. It may be, furthermore, stated in confirmation of the 
theory in question, that in many acute, general, infectious dis
eases (pyremia, typhoid fever, recurrent fever, bilious typhoid 
feyer, yellow fever) the granular degeneration o( the liver now 
and then attains so h igh a grade, that the condition of the organ 
approximates closely, or completely resembles, that presented in 
idiopathic acute atrophy of the liver. It must, indeed, be ad
mi tted that, in view of the insig nificant amount of feyer present, 
idiopa thic acute atrophy of the liver could hardly be classified 
among the acute general infections diseases, in the restricted 
sense. Upon the other hand, it presents, not only as rega rds the 
beha"ior of the bodily temperature, but a lso iu many other re
spects, a striking analogy with acute phosphorus-poisoning; and 
we are therefore justified in the assumption, that it has its origin 
in the action of a poison, which, in a similar manner to phospho
ru s, by interrupting the oxidation and inte1·fering wi th the meta
morphosis of albumen, produces the parenchymatous degenera
tions and the abnormal products or the metamorphosis of tissue. 

Some authors (Davidson, Gerhardt) are disposed to attribute 
the acute atrophy of the liver, at least in a portion of the cases, 
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to poisoning by biliary acids. It is maintained by them that 

there exists, at the outset, a catarrhal jaundice, and that thereby 

the reabsorbed biliary acids, being insufficiently eliminated 

through the kidneys, accumulate to such an extent in the blood 

as to induce the fatty degeneration of the liver and other OJ•gans, 

as well as the brain.symptoms and the hemonhagic diathesis. 

But emu Leyden, who, indeed, likewise refenecl the alterations 

of the heart and kidneys and the severe symptoms or the disease 

to the accumulation of bile in the blood, reganls it, nevertheless, 

as inadmissible that the anatomical process in the liver should 

be referred to the same cause; since, in the experiments upon 

animals, connected respectively with the injection or biliary acids 

and the ligature or the dnctus choledochus, fatty degeneration 

of the liver is, indeed, observed; but, on the other hand, in no 

instance is disintegration of its cells detected, and still less any 

condition corresponding to that of acute atrophy of the liver. 

However much, in most cases, the clinical characteristics in the 

prodromal stage may seem to favor the idea that the affection 
originates in a simple catarrhal icterus, still, as has been shown 

above (p. 281), weighty considerations stand opposed to this 

theory. If one is inclined, nevertheless, to adhere to this view, 

it will then be necessary to assume, as has been clone by Zenker, 

the snpervention or still other, and as yet unknown causes, by 
whose agency the malignant tmnsformation or the originally 

benign icterns is brought about. For if the destruction of the 

reel corpuscles by the biliary acids were so extensive as to justify 
our attributing to tl1e oligocythmmia thereby induced the nutri

tive disturbances in the liver, then, in all probability, we 

should find, too, an accumulation of hmmoglobin c1·ystals in 

the urinary canals. Now, such an accumulation has, indeed, 

been observed by Hoppe' in a clog, into whose :jugnlar vein a 

large quantity or choleate of soda had been inj<'Ctecl, but never, 
Oil the other hand, in a case o( acute atrophy or the liver. 

In opposition to this notion, that the acute atrophy of the liver 

is tlw concomitant or a constitutional disease, it may be urged 

thaL the grannlarclegeneration, while implicating, indeed, numer-

1 Virchow's Arcbiv. Ild. 25, S . 183. 
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ons organs, is, nevertheless, invariably much further advanced in 
the liver than in any other organ, and that the development of 
the characteri sti c symptoms appears to be associa ted with the 
higher g rade of hepatic changes. Upon these data is based the 
theory of those who, like Frerichs, Sander, Demme, Liebermeis
ter, R osenstein and others, transfer the real seat and starting
point of the di ease to the liver; and if they, too, assume the 
action of a poison to be the cause, they, nevet'theless, regard this 
organ as t he one primarily di seased, and the anomalies of the 
rnetamorpho· i of tissue as but secondary processes induced by 
the functional derangement of the liver. This view would be 
rendered much more probable, if future observations shonlcl re
''eal the existeuce in the lirer of a similar condition to that 
recently r~ported by " ' iniwarter and Lewi tski, ancl Brodowski, 
or if the opinion of Klebs were confirmed, according to which 
the di sease is induced by the invasion of bacteria p roceeding 
from the ga ll-ducts. 

The va rieti es of the anatomical pictme (simple di sin teg ration, 
fatty cli sin tegnttion; yellow atrophy, red :itroph y) a nd the dura
tion of the di seasP, ftnctuating within very di stant marg ins, lead 
to the conclusion, that there are va1-ions noxiouti influences which 
may be the cause of the affection. The fluctu:iti ons in question 
might perhaps wi th equal propriety, howevPr, be ascribed to 
the variations in the extent of these noxious inflttences. But 
then, too, the cl Pgree of the individual capabili ty of resistance 
will prove nJ)t without influence upon the occutTence and more or 
less mpic1 development of the disturbances. Tlrns, the relat ively 
great frequency :incl t he almost invariably rapid course of the 
di sease in p regnant women is probably clue to the circumstance 
that, even p n•gnancy, or it self, involves a greater pred isposition to 
parenchy matous ch0 gPnerntion of the glanclula r organs, especially 
the li ve 1· a ncl kid neys. A similar predisposition, res ulting from 
pre-exh:lting fauJt y nutri tion of the hepatic cl'l ls, is suggested, 
rnoreover, in those cases where tlte acn te atrophy o[ the li ver 
' upervenes during some chronic hepatic disease (cirrhosis, cya
notic intlura tion, etc.). 

The conception of :in idiopathic acute atrophy of tne li ver 
in volve~, st rictl y speaking, the presum pt ion, that there is a cl is-
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ease in which the granular degeneration of the liver gives rise 
to wasting of the gland, not merely in isolated cases-as in 
the above-mentioned acute infectious diseases-but uniformly, 
that is, as a necessary result of tile nature of the specific cause. 

But is this wasting to be really accepted as sometiling pathogno
monic 1 There occur cases of general acute fatty degeneration, 
which accord with the majority of cases of idiopathic acute atro

phy of the liver as respects the etiological 1·elations (female sex, 
youthful age, unknown noxious influence), and also as respects 
the symptoms, even to the gradual variations; in these in
stances, however, the liver preseuts upon autopsy not wasting 
and collapse, but increased weight and acute enlargement. 
Such cases have been described by Rokitansky ' as fatal steatosis 
of the liver and kidneys; by 'Vunderlich' as spontaneous, rapid, 
fatal, general fatty degeneration ; by which terms must mani 
festly be designated something different from acute atrophy o[ 
the fo·er. Liebermeister, on the other hand, deems it the same 
disease which, at other times, does not terminate until the gland 
has wasted, and explains the anomalous character of the liver by 

assuming that here, in consequence of tile brief duration of the 
disease, the parenchymatous degeneration has not reached its 
last stage. It is trne, the fatal termination in the questionable 

cases resulted as eal'ly as from the fifth to the eighth day, but 
among the cases of idiopathic acute atrophy of the Ii ver there 
are also observed not a few in which death supervenes qtlite as 
early, and even earlier. Moreover, those cases rese1µble so per
fectly, clinically and anatomically, the orclina1·y cases of acute 

phosphorus·voisoning that by some writers tlw opin ion (cer· 
tainly unwarrantable) has been expressed that they, too, are 
likewise induced by the action of phosphorus. If, now, in 
'Vundcrli ch's spontaneous, quickly fatal fatty degeneration the 
pathological process, as a whole, is the same as in idiopathic 
acute atrophy of the liver, then we cannot but admit the exist
ence of a similar process also in acute vhosphorns-poisoning. Jn 
opposition to tllis theo1·y, the ch ief argument has been, that in 

1 Zeitschr. d. Ges. d. Aerzte in Wien. 1859. Nr. 32. 
2 Arch. d Jleilk. 4. Jabrg. S. 145. 



ACUTE ATROl'JlY.-TllEOiiY Ol' THE DISEASE. 297 

acute phosphorus-poisoning the histological appearances observed 
in the liver correspond much more closely to the familiar pictw·e 
of fatty infiltration, than to granular degeneration (::lchul tzen 
and Riess). But in phosphorus·poisoning, too, the cells in the 
beginning of their change present precisely the appearance that 
is commonly considered characteristic of granular degeneration. 
Besides, it would be generally impossible to draw a sharp line 
of division, according to the simple histological characteristics, 
between fatty infiltration and fatty degeneration. And if in the 
fatty-developed phosphorns liver, according to a sta tement of 
Perls,' the amount of fat has inc-reased chiefly at the expense of 
the water, still the solid substance free from fat has also suffered 
a reduction, which is not less than in the case of acute atrophy 
of the liver' examined by the same investiga tor. It is probable 
that the hepatic cellti, while they themselves under the action of 
the phosphorus are undergoing fatty degeneration, absorb more 
fat which proceeds from the other organs simultaneously at
tacked by fatty degeneration. " ' hen thi s does not Lake place 
in acute atrophy of the liver, it may be due to the circumstance, 
that here the parenchymatous degeneration makes its appearance 
in the other organs later than in the lil·er. (The large oil·clrops 
appearing in the detritus, al so in acute atrophy of the liver, may 
have been Jirst forn1 ed by the coalescence o( smaller drops ren· 
dered free by th destruction of the cells.) In other respects, the 
change in the liver in acute phosphorus-poisoning is demon
str"tecl to consist chietly of a degenerative process by the cir
cumstance that in isolated cases, in which the duration o( the 
illness is unnsually long, extensirn disintegration o( the hepatic 
cells ensues, and, at points, complete resorption of the detritus. 

But, although the nutriti1•e derangement of the Ji1·er in acute 
phosphorus-poisoning is not essentially different from that ob
served in the idiopathic acute atrophy of the liver, yet it does 
not follow therefrom that the pathological process is also, as a 
whole, identical in both affections. The fact that a very decided 
majority of the cases of acute phosphorus-po isoning terminate 

1 Lehrb. d. nllgem. Pathol. 1. 'J'b . Stuttg., 1877. S. 173. Nr. 15. 
' Ibidem, S. 172. Nr. 12. 
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fatally, while the liver is still enlarged, appears lo indicate that the 
changes in the other organs are here 1nore extensively implicated 
in the p roduction of the fatal event, than is the case in idiopa thic 
acute a trophy of the li ver. That the process which constitutes 
the fundamen tal cause of the lat ter affection may lead to dea th 
in qui te as ea l'ly a stage of the hepa tic clianges as commonly 
happens in phosphorns-poisoning, is an hypothesis which, to 
say the least, has not yet been proved . If one should be in
clined lo regard the cases of IVtrnderlich's spontaneo LL S, rapidly 
fatal fatty degeneration as affording proof o( thi s theory, it may 
be urged, on the othel" hand, tha t these cases fo rm qui te as rare 
excep tions as do those instances in acute phosphorus- poisoning 
in which an ex tensive a trophy of the liver is developed. 

But although one were to include under the heacl of acute 
a trophy of the liver, as has been done by me in this treatise, 
only those cases in which the greater part of the secreting cells 
are destroyed as a result of a high grade of g mnula r degenera
tion, and in which, in consequence o( the resorption of their 
detritu s, the organ experiences a perceptible reduction in con
sistence and volume-it remains, nev~rtheless , very q uestionable 
whether, in reali ty, w11 ere thi s process orig inates from unknown 
causes, one and the same di sease is uniforml y present. The cir
cumstance, tha t in a porti on of the cases the granular degen
eration appears lo be the result of a cliffnse hepatitis, whereas 
in the olhers we have to deal from the outset with a retrogressive 
metamorphosis, would even now indicate, that " idiopa thic acute 
atrophy of the liver " is a collectil·e name for different morbid 
processes. 

D iagnosis. 

In i ts first s tage, the recognition of the disease is, in the pres
en t s tate of our experience, impossible. Al though certain symp
toms, such as vomiting, great prostration, ag ry pnia, make their 
appearance rn ore frequently here than iu simple ca tarrhal jaun
di ce, yet in the latter affection they are by no rneans such rare 
developments as to all ow our inferring the1·efrom even the prob
able existence of the severe disorder. Such a supposition is 
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rendered much more justifiable by the appearance of jaundice 
dul'ing pregna.ncy. 

The first decided indication is u sually obtained by the cir
cum>lancc, that icterus is superadded to the cerebral sy mp toms 
or hemonhages. Still, it must not be forgotten that hemonhages 
from the nose and g ums, as well as vertigo, res tlessness, ancl 
even delirium, occasionally appear even in those cases or jaundice 
which, in view of their otherwise mild course, we are not justified 
in classify ing with the disease here under discussion. 

In the second stage, the features of the disease generally be
come very soon so cliaractel'i s tic that the diagnosis presents no 
difficulties. The icteru s, the hemo1Thag ic d iathesis, the brain
sym p toms, the absence of fever, the rnpid d iminu tion in the 
hepatic dulness, the splenic tumor, and the peculiar cha nges in 
the urine, constitute a train of symptoms which is not precisely 
repeated in any other disease. Bt1t these symptoms, i t is trne, 
are not all p1·esent in each individual case. \\' here the reduction 
in the volume or the liver-either because it is loo slight, or 
owing to the existence of meteori smus-canuot be determined, 
aud the mine contains neither leuciu nor tyrosin, the d iagnosis 
remains uncettain ; thoug h in this respect the absence or one or 
the other of the remaining symptoms is not importa nt. The lat
ter occasionally make their appearance al so in many other dis
eases in which g ranular degeneration of the li ver assumes merely 
a subordinate position in the pa thological process, taken as a 
whole : for example, enlargement of the spleen, icterus, brain 
symptoms and hemorrhage in ty phus fever, p uerpera l fever, en
docardi tis ul cerosa ; icterus a nd brain-sy mp toms in pymmia, 
pneumonia, peritoni tis. It will , hower er, p rove easy to avoid 
confo unding these diseases wi th acu te a trophy or the li ver ; for, 
apart from the other di stingui shing charac teristics, which u pon 
careful examina tion should never altogether escape noticP, the 
state of the bodily tempemtnre affords a cer ta i11 clue to the 
differential diag nosis. All the last-mentioned affections are a s
sociated with fever, which is in the majori ty of them consider
able, ancl rnns a characteri stic course ; whereas in acute a trophy 
of the liver, during the second stage, there is throughout, or a t 
least at the outse t, complete absence of fever. 
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If our attention is directed solely to clinical observation, 
acute atrnphy or the liver cannot always be llistinguished from 
acute phosphorus· poisoning. Indeed, the remission of the patho
logical symptoms, preceding by several days the appearnnce of 
the severe clevelopments-wh.ich remission is, in acute phospho
rus-poisoning, almost uniformly observed-is commonly alto
gether absent in acute atrophy of the livP-r, or at least is btlt 
fainLly marked; and, on the other liancl, the grave symptoms in 
phosphorus-poisoning begin, as a rule, simultaneously with the 
ictems, whereas the latter, in the majority or cases of acute atro
phy of the liver, exists even clays or weeks previous to the ap
pearance of the second stage. These cliJierences in the course of 
the disease are, however, not decisive, and frequently cannot be 
turned to account as respects the diagnosis, from the circum
stance that the patients come first under medical observation 
at so late a period, that their psychical condition does not permit 
their previous history to be accurately elicited. In the last 
stage of both diseases the appearances may be p~rfectly similar; 
and not only in those which relate to the icterus, the hemor
rhagic diathesis, and the brain-symptoms, but also in all other 
respects. For in acute phosphorns-poisoning, also, this stage is 
generally free from fever, and is wont to present, toward the end 
of life, either a subnormal or a rapidly increasing temperature. 
In this affection, too, there has been clemonstrnlecl in the urine 
the presence of peptonoid bodies, abnormally abundant ex
tractive matter, and sarco-lactic acid, associated with a consider
able diminution in the amount or the mea (Schultzen and Riess), 
ancl in several instances even tyrosin and leucin ("'yss,' Ossi
kovsky '), and finally there appears here, likewise, a diminution 
in the volume of the liver, appreciable even during liCe.' This 
latter occurs, however, in phosphorus-poisoning only in quite 
exceptional instances, and never makes its appearance so early 
in the course or the disease, as frequently happens in acute atro
phy, in consequence of which, when this reduction can be dis
tinguished before the expiration of the first week, phosphorus 

1 Schweiz. Zeitschr. Bd. 3, S. 321. 
i Wiener med. Presae. 1870. Nr. 50, 51. 
, JJoiUnger, I. c., S. 152. Scltultzen u. Riess, l. c., S. 7. Fall 1. 
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rnay with certai nty be eliminated from the possible causes or the 
disease. The case is analogous with respect to leucin and tyro. 
sin ; the presence of any very large quantity or these substances 
in the urine speaks with g rea t probability in favor of acute atro
phy, and against phosphorus-poisoning.' 

D uration, Termination, Prognosis. 

Of 102 cases, in which the date or the commencement of the 
symptoms introducing the d isease is accurately given, there ter
minated fatally: 

Within 4 days .. 5, all in pregnant women. 
Between the 5th and 7th 

days.. . ....... 18, of these 10 " 

Between the 8th and 10th 

duys ....... 14, " 4 '' 
Between the lllh and 14th 

days.. . ... 17, " G " " and 1 ' with red atrophy. 
Between the 15th and 10th 

days.... 9, " 2 '' " 2• 
At the expiration of the 

3dwcck.. . ........ 13, " . 5 
In the 4th week.. 6 " . ... 2 
Aftcr4~t weeks ... .... 10, 11 

"5-8 .... 10, " 

It will be seen from the above table that the d nmtion or the 
disease gpnemlly fluctuates within very wic1e limi ts, but that 
nearly one-half or all cases terminate within from the tWrd to 
the fif th week; in but ten per cent. only is the disease pro
tract~d into the second month. A dura tion of a few days occms 
only in pregnant females, for usually with them the course of 

1 lnacaseof acute phosphorus-poisoning published by Fraenkel (Berl. klin. Wocben· 
scbr.1 18781 Nr. 19)

1 
just aa this work is passing through the press, occurring in Leyden's 

cl inique, in which death resulted at the expiration of the second week's illness, and the 
liver, whose reduction io bulk could be demonstrated as early as the third day previous 
to the lnat, presented in both lobes points of red ntrophy1 leuciu nnd tyrosin were found 
in abundant quantity in the urine. 

~ Rt/111 1 2i ycnra. Boy. Death on thirteenth day, 
3 Fick, two observations. Lewit1Jki u. B rod01.cski. 
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the di sease is invariably an acute one in the narrower significa
tion of the term, a ncl in ex tremely rare cases does it ex tencl be
yond the second week. Ex ten, ive reel atrophy a ppears to occur, 
in ex tremely rare instances, where the cluration is less than three 
week s ; upon t lH' other hand, a dec ided majori ty (of twenty, a t 
least thir teen) of the cases having a duration of fo ur week s ancl 
more is composed of those in which tlrn process has a tta ined thi s 
extreme degree. 

The peri od between the appearance of the g rave symptoms 
and death, a mounts most frequently to from one a ncl one-half to 
three, fa r less often to from fo ur to seven clays, ancl only in quite 
ex cep tional cases to more t ha n one week. 

Among the 11 8 observations which afford us in formation on this point, for the 
second stnge n. duration o f 24 hours or lcEs is found in 10; o f 1;\'-2 days in 4G; of 
2!-3 dayR in 26; of 3~-4 days in 17 j of 5-7 days in 15 i of !> days in 2; nnd o f 10 
nnd 14 dnys in 1 each. 

V\There the second stage continues less than twenty-four hours, 
it may commonly be assumed that dea th will approach more rap
idly on acco un t of the weakening hemorrhages from the uterus 
or stomac h. \\' here, on the other hand, th is clisease is pro
tractecl to a n unusual length, th e cerebral symptoms arP, as a 
rnle, at the outse t less severe, or else they exhibit wcll-markecl 
remi ssions . 

According to the difference in the dura tion of the di sease, the 
cases may be di vid ed in to peracu te, moclem tely acute, and pro· 
tracterl. The d ivision of the di sease in to a n acu te ancl a chronic 
fo rm, as has been fayored by Eppinger, seems lo me inadmis
sible; fo r so numerous intermediate g rades are fo und between 
the shor test a nd longest duration, that it would p rove Yery diffi
cul t to draw the dividing- line. 

l\'hether th e disease can termina te otherwise than fa tall y, is 
questionable. There is contained in the literat ure a number of 
obse1Tations 1·el:1th·ely not altogether small , which ha,·e been 
recorclecl as proofs of the occurrence of a favorable termination. 
N ow, although these examplPs ma y g ive ri se to well -founclecl 
donbts respl'cting especiall y the diag nosis, y et therP are some 
a mong them in which no other objection can be urged with re-
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gard to the diagnosis, than the mere fact that they have termi
nated in recovery. Such cases have been communicated by 
Frerichs, 1 Schnitzler (from Oppolzer's clinique '), Leichtens tern,' 
Jones.' 

In these cases, the s igns of diminution in the volume of the liver, as well as the 
characteristic dern.ngements of the brain functi ons, and gcncrnlly also hemorrhages 
hnd already supc!rvcned before the change for the helter had se t in; in Sclmitzler's 
case, the presence of leucin and tyrosin in the urine had evrn been detected.~ The 
convalescence progressed at a comparatively rapid rntc (within one to two weeks), 
In the two C1lscs most n.ccuratcly reported, those oi Sclrnitzlcr and Leichtenstem, the 
liver was atrophied even at the date of the patient's discharge . 

.A priori the possibility of the termination in recovery cannot 
be questioned. H the process does not run an altogether too 
ncnte course, we cnn, indeed, imagine that there is a point of tim( .. , 
when the destruction of the hepatic parenchyma has already 
progressed Jar enough to cause an appreciable reduction in the 
volume of the organ, and a condition or the blood tending to 
afl'ec t the nutrition of the central nervous organs, the permea
bility of the walls of the vessels and the composition oC the urine, 
and that yet, on the other hand, sections of the gland capable of 
performing their functions are st ill present to such an extent as 
to suflice for the prolongation of life. Should the process now 
be arrested, then the degeneration at those points where it has 
begun to attain a slight grade may become retrng1·essivr, and the 
cells that have undergone complete clestrnction may be replaced 
hy new-g rowth. " ' hether the peculiar rows of ce lb frpquently 
observed in the most atrophied parts of the organ (nide p. 254) 
can be considered the commencement of snch a process. is, it 
must be admitted, not yet fully di>termin~d; but that a regen
eration of the hepatic parenchyma under similar ci rcumstances 
really does take place, is shown by the appearances obtained by 

1 .Klinik. lld. 1, S. 23 1. Bd. 2. S. 18. 
'DeutschcKlinik. 18ii!) S. 2SJ. 
1 Ze1tscbr f ration. l\Ied. Bel 3G, S 241. 
•British Med ical Journnl. l\lny, 1872. 
~ Leucin was Couud 111 the urine by Rrrclzirje1cski also (Virch. Arch., Bd. :JG, S. 13), in 

n. case of ictcrus grn.vis1 which terminnted iu recovery. 
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C. E. E. Ilo!l'man 1 in the liver or inuividuals who had died dur
ing the period of convalescence from severe typhoicl fever; this 
writer counted here a far greater number of cells containing two 
and three nuclei, t!Jan is seen in the normal lh·er, anu not a few, 
also, with four and five nuclei; anu he observed in addition a 
very large number or remarkably small cells containing a single 
nucleus. Nevertheless, we must agree with Bamberger in con
sidering the anatomical evidence of the healing process in acute 
atrophy or the liver as not yet forthcoming, and the occurrence 
of a favorable termination of the same as not proven. 

But even if one is inclined to accept the above-cited cases as 
examples of recovery, they constitnte, nevertheless, extremely 
rare exceptions to the rule, forming not two per cent. of the total 
nnmber, and the prognosis of the disease is, notwithstanding, 
almost absolutely fatal. 

Treatment. 

In the first stage it is obvious that the same treatment is indi
cated as in acute gastric catarrh ancl catarrhal icterus. As soon as 
the morn seri ous symptoms manifest themselves, the dangerous 
conclition demands a more vigorous procedure. Starting upon 
the presumption that we are here confronted with an inllamma
tory process in the Jh·er, attempts have been made, by means of 
drastic cathartics, ancl occasionally also by means of emetics 
(Conigan), as well as by local and general abstractions of blood, 
to reduce the supposed congestion of the gland. Even after the 
development of the second stage, strong purgath·es were adminis· 
tPred, and, with the view of combating the hemorrhagic dia
thesis, the mineral acids. Moreo,·er, for the purpose of allaying 
the separate severe symptom s, the remedies corresponding to the 
indicatio sympt01natica were employed: to check the vomit
ing and hiccough, small vieces of lee, chinks containing carbonic 
acid, subnitrate of bismuth, blisters to the gastric region; to 
relieve lhe symptoms of cerebral irritation, cold applications aud 
leeches to the head, stimulating enemata , morphine; to remove 
the symptoms of depression or the nervous system, cold douches 

1 Untere. iib. d. Verii.nd. d. Org. beim Abdominaltypbus. S. 21G If. 
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and epispastics ; for hemorrhages from accessible organs, cold ap· 
plications, astringents, plugging; to prevent collapse, analeptics. 

It must be admitted, however, that no substantial resnlt has 
ever been attained by this mode of treatment. For, among the 
tota l li st of cases in which it has been resorted to, the number of 
recoveries is so insignificantly small , that even if the correctness 
o( the diagnosis is not called in question, yet any influence upon 
the favorable resu lt appears extremely doubtful. In the case 
related by Leichtenstern (•vide p. 303), from the clinique of Op
polzer, which is the most likely to pass for a case of recovery, 
the medication consisted simply in the administration of a mild 
purgative of calomel ancl jalap. The remaining cases above re
ferred to, which resulted in recovery, agree with one another as 
respects their treatment, in so fa1· that in all of them drastic 
cathartics were repeatedly resorted to; laxative remedies would, 
therefore, still be the most advisable. Abstractions of blood are 
manifestly opposed by the inclicatio morbi, for by the diminu
tion of the reel corpuscles the parenchymatons degeneration can 
only be promoted; as a symptomatic remedy they afforded, at 
most, very transitory relief, but usually no appreciable benefit 
whatsoever. 

As regards a case of Teissier, in which (according to Ozanam) 
aconite, ancl that of Lebert, in which benzoic acid with musk in 
large closes, is said to have effected a cure, no detailed ac
coun ts are submitted; in consequence of which we are not enabled 
to fo rm an opinion either as to the correctness of the diagnosis, 
or the probability of the alleged influence of the medication. 

Simple Atrophy of the Liver. 

!Wl-itan1ky, Tinndbuch d. pathol. Anat. Bd. S, S. 314. Lchrb. d. pathol. Anat. 
Bd. 3, S. 244.- Virehoto, Arch. fii r pathol. Anat. Bd. 5. S. 200.-Cohn, Gucns
burg's Zcitschr. Y. G. 1854.-Rueldc, Wien. medic. Wochcnschr. 1855. S. 67. 
-Freric/Ls, Klinik. Bd. 1. S. 260-284.-Bertog, Grc>ifswaldcr Bcitriigc. Bd. 1, 
S. 81.-Murchison, Transact. of the Pathol. Soc. XVIII., p. 152.-Cohnl~im u. 
Litten, Virchow's Arch. Bd. 67, S. 158. 

Etiology.-Total simple atrophy of the lh·er occurs as con
comitant symptom o( senile marasmus ancl sim il ar derangements 

VOL. IX.-20 
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of the general nutrition, such as are induced particularly by 
chronic diseases of the digestive organs in which the supply or 
resorption of the nntritil·e substances is decidedly and perma
nently diminished.' \Vhy the liver does not invariably partici· 
pate perceptibly in a general wasting of this character, is no more 
susceptiblP of explanation than the dissimilarity manifested by 
separate individuals as regards the senile involution of the vari
ous organs. 

l<'rerichs lias attempted to trace simple atrophy of the liver 
to some permanent impairment of the circulation in the capillary 
system of the gland; and he therefore affirms that the usual 
cause of the affection is a destruction of the capillaries of the 
acini. 'fhis is occasionally brought about, according to the ob
servations of the above-named author, as a consecutive change in 
severe malarial fever, by the capillary vessels becoming plugged 
with flakes and granules of melanotic pigment, which have either 
floated from the spleen into the portal vein, or have been spon
taneously form t'd in the blood of tlie latter. Frerichs is, further
more, of the opinion that even hyperplasia or carcinomatous in
filtration of Glisson's capsule, proceeding from carcinoma of the 
stomach and making its way along with the portal vein and its 
ramifications deep into the liver, may occasion obliteration of 
the portal capillaries; the manner in which this is accomplished 
is not m·ident, however, from the case reported in support of this 
hypothesis (1. c., S. 263, Nr. 23); and the condition of the capil
laries obs<'rved therein, which were compactly crowcled together 
and contained pigment-granules, may be quite as well considered 
the result as the cause of the destruction of the cells. Very 
questionable appears also the hypothesis, in accordance with 
which Frerichs attempts to refer the origin of the hepatic atro
phy in chronic exudation-processes and ulcerations of the small 
and la.rge intestine to an obliteration of the hepatic capillaries; 

1 I have rrmsacked the literature in vain for proofs of the statement of Kleba (Handb. 
d. pa.thol. Ana.t. 1 S. 414), that simple atrophy of the liver appears in chronic poisoning 
by lend and quicksilver; a.s respects arsenic and antimony, however, Saikowsky (Vir
chow's Arch., Bd. 34, S. 80) bas undoubtedly demonstrated, by experiments on rabbits, 
that in long·continued poisoning a reduction in the volume of the liver supervenes, 
resulting from atrophy of the cells. 
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this, he maintains, is effected through the agency or the portal 
vt-in, "which, according to the nature and manner in which its 
roots participate in the exudation-processes in the tissue o( the 
intestinal mucous membrane, gives rise in one case to the so
called 111 etastatic abscesses, and in the other produces occlusion of 
thecapillal'ies and consequent atrophy or the liver " (I. c., S. 275). 

In the opinion or Frerichs, chronic thrombosis o( the portal 
vein may also entail results similar to those induced by the 
destruction o[ the hepatic capillaries.' I have found, however, in 
the literature no case which furnished proof that this lesion can 
lead to a diminution in volume, attributable to simple atrophy.' 
Indeed, observations al'e reported by Frerichs himself (I. c., S. 280, 
Nr. 30), by Cohn' ancl by Leyden,' where, notwithstanding that 
the obstrnction o[ the portal vein was or long continuance, and 
had e1·en ex tended far into the substanceo( the liver, the volume 
o( the gland presented no diminution, and its cells were only 
'·pale ancl with few granular contents," or "atrophied in the 
central portion of the acini," or "at all parts well preserved and 
di st inct in theit· wall s and contents, only in general smaller." It 
will be readily understood, that in occlusion of the portal vein 
there results far less functional derangement of the liver, than 
when the capilhl!'y net-work of the acini themselves is impervi
ous; for the nutrition or the latter is effected not only by means 
of the portal vein, but also by the veins designated by Sappey 
its regular accessory roots, and to a very considerable extent 
by the hepatic arte1·y ; this, in the case described by Cohn, was 
dilated threefold. 

In a manner analogous to that suggested by Frerichs, Bertog 
explains the mode of origin of atrophy o( the liver in two cases, 
published by him, occurring in Ruehle's clinique iu Greifswald. 

1 Even Cohn (Klinik der embol. Gefi.isskrankh. 1 S. 503) admits that when the occlu· 
sion of the portal vein assumes a chronic form the liver mny become sma!Jer. 

" As regards the case related by Botkin (Vircbow's Arch., Bd. 30, S. 440), where, 
according to the view of this author, in consequence of thrombosis of the portal vein 
first simple nkophy bad been induced, nnd subsequently, with the co·operntion of the 
latter. secondary cirrbof!is, compare p. 172. 

3 h'linik der embol. Gefiissk rankh. S. 407. 
'Berl. klin. Wocbenscbr .. lSGO. Nr. 13. 2. Beob. 
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These relatecl to men, aged fif ty-seven and forty-seven years 
respectirely, in whom, as a result of chronic peritonitis, there 
existed dense cicatri cial tissue at rna11y poi nts of the mesenterium 
and the rest of the peritoneum, by which growth numerous rad. 
icles of the portal vein were comp1·essed. The opinion expressed 
by Bertog, that the diminished supply of blood to the portal 
vein may here have been the cause of the derangement of nu
trition and of the ultimate wasting of the liver, is hardly tenable, 
in view of the fact, that even in complete occlusion o( the portal 
vein the nutrition of the gland is not materially impaired. It 
appears much more probable that here, al so, the atrophy of the 
liver is to be attribnted to the general marasmus which was pres
ent in a high degree in both patients, and which is adequately 
explained in one case by the ex istence of exhausting diarrhrna, 
and in the other by a stenosis or the pylorus. Inc1eecl, even in 
two cases reported by Frerichs, there were similar, although less 
extensive, alterations of the peritoneum,' but there existed, be· 
sides, cachexia. and general dropsy, whiclt hacl been developed 
consecutive upon an ulcera tive condition of the intestines. 

P athological Anatomy.-Simple atrophy of the liver entails 
a uniform reduction in the volume of the organ in all dimen· 
sions, as a result o[ which it undergoes no essential alteration in 
its form. It may be diminishecl thereby to one-half its normal 
volume. lf the reduction in size is one of high degree, then the 
anterior margins often appear more decidedly reduced i11 thick· 
ness than the other portions of the liver, and frequently form a 
ribbon·like, thin rim, which is then composed exclusively of 
connective tissue. 

The resistance is usually somewhat increased, which is par· 
ticularly noticeable upon section, and is clue to the preponder· 
ance of the connective tissue after the clestrnction o[ the secre
tory hepatic parenchyma; it is impossible to demonstrate any 
actual new.growth of connective tissue. 

1 Compnre loc. cit. 1 S. 270, N r. 20 : " In the meso-colon of the sigmoid flexure there 
were observed thick, white, rncliating bn.nds, like thoeo of n. cicatrix, which compre~sed 
a portion of the veins passing through them;" nnd S. 273, Nr. 28: the coats of a por· 
tion of the small intestine, three feet in length, were thickened, " the correspondin3' 
portion of the mescntery was indurntc<l like a tendon." 
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The color of the liver is darker than normal, dependent, how
Cl-er, in its shades upon the quantity or blood contained in it, 
and upon a pigmentation of the cells that often appears. The 
presence o( fat may produce a clearer tone of colors. The tissue 
is, upon the whole, exsanguine and dry; it is on ly upon section 
of the larger, relatively broad vessels (particularly the central 
,·eins) that blood is discharged. 

The diminntion in size of the hepatic acini, which is com
monl y striking, depends upon the reduction in volume of the in
llividual hepatic cell s. 'l'he latter are smaller than norm al, and 
possess sharply-defined walls; their protoplasm is finely gran
ular, and frequently contains-not only in the vicinity of the 
central ,·rin , but also throughout the entire acinus-brown or 
brown-re1l pigment granu les, which are probably for med from 
the coloring matter of the bile (brown or pigment atrophy, 
Klebs). 

In the gall-ducts no changes are perceptible. 
The symptoms or simple atrophy or the liver are a slow 

rliminntion in the volume of the organ, and the deficiency of 
bile in the intestinal excretions. The fot·met· may be recognized 
by a uniform diminution of all the diameters of hepatic dulness, 
and does not affect the left lobe to a greater deg1·ee than the 
right, as in ci rrhos is; the dulness in the miilcll e line is, there
fore, sti ll perceptible even when that in the mammary and axil
lary line has already considerably diminished in extent.' The 
diminution takes place so grad11ally, that its progress will be 
noticeable only when repeatecl exami11ations are made from 
month to month, 01· at still longer in tervals. 

'l'he intestinal excretions present, consequently upon the pro
gressh·ely climinishi11g secretion of bile, an abnormally clear 
color, ancl may at last appear as pale ancl clayish as when there 
is some mechanical impediment to the outflow of bile into the 
intestine. 

Frerir-hs maintains that the clinical featnres of simple atro
phy of the lirnr are made up or many other symptoms, which he 

1 Compnro Frcr«.~k~, Observ. Nr, 23: Lin. nxill., 5 ctm. ; liu. pap., 3 ctm.; lin. med., 
:! ct.m.-Batog, Obscrv. 1: Liu. nxill. and Jin. pap., 3 ctm, j by side of M1e sternum, 
2} ctm. Obecn•. 2: Liu, axill. nnd Jin. pap., 5 ctm. i lin stern., 2} ct.m. 
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at tributes in part to the retlex action excited i11 the sy stem nt 
large by the impaired function of the glancl, and in part to the 
obstrnction or the blood of the porta l vein. Ile cites as such 
symptoms : loss of appetite and a feeling or di stention and 
tightness at the epigastrium, with tong ue sometimes clear, and 
at other times furred; altemation or constipa tion and dianhma, 
or persistent and profuse diarrhma, the bowels being regular in 
exceptional cases only ; pale, cachec ti c appearance, wi thout any 
jaundiced tinge ; wasting of the musculature ; as a general rnle, 
accumula tio11 s of wa ter in the peritoneal sac, to which general 
dropsy is soon superadded. But all tlwse sy mp to ms may be 
absent, as was the case \Yith two patients obsen ·ed by me 
suffering from senil e marasmu s, and where tlwy wt:> re met with 
in the obsen·ations communica ted by others it is, at leas t, ve1·y 
questionable whether they are to be attributed to the atrophy 
of the liver, and not much rather to those changes from which 
the lat ter proceeds. This rema1·k is appli cable to the Joss of 
appetite and the other signs of impaired gastric diges tion in 
cases where the di sease ari ses in the course or carcinoma ven· 
tri culi (Freri chs, Observ . N o. 23), or of stenosis or the py lorus 
(Bertog, Observ. 2) ; to the exhausting diarrhrea, wh t> re this 
superve nes in ulceration of the bowels (Freri chs, Observ. Nr. 27, 
28), or in chronic intes tina l catarrh due to compression o( the 
mesenteri c veins(Bertrog, Observ. 1) . In the absence of any idio
pathic affec tion of the stomach, or of a disease or the bowels not 
proceeding from the atrophy of the Ji,·er, then, even if the wast· 
ing o[ the gland is already far advanced, the appetite may still 
be good (Bertog, Observ. 1), the stools constan tly firm (Prerichs, 
Observ. 23, 26 ; Bertog, Observ. 2). That sim ple a trophy or the 
liver may give ri se to an obstrnction of the bl ood of the portal 
vein is, indeed, d p riori imprnbable. F or, a lthough a portion 
or the capillary vessels is destrnyed, along with the hepatic cells, 
still , the suppl y of bl ood in the liver does not necessarily become 
thereby insufficient, because the entire qnanti ty or blood is also 
diminished to an extent CO!Tespond ing to the general deranged 
nutri tion. And, in fact, the ascites is occasionally absent not· 
withstanding the ex istence of considerable atrophy (Frerichs, 
Observ. Nr. 23, 27; Bertog, Observ. 2) ; still, as a general rule, 
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it is present, not making its appearance, however, until after the 
cedema or the lower extremities (Cohn, 1. c.; Ruehle, I. c.; Fre
richs, Observ. Nr. 28; Bertrog, Observ. 1), and proves, conse
quently, a concomitant or general dropsy , as is illustrated, furth er
more, by the experience of Cohn, that when the effusion is ema
nated by means o[ punctm e, its recu rrence follows at a compara
tively later period than when it has originated from obstrnction 
o[ the portal vein; but whe1·e, as in some or Frerichs' eases, it 
precedes the anasarca, there are formed, in addition to the atro
phy of the liver, changes which tend to produce an obstruction or 
blood in the portal vei11 or in its radicles, as, tor example, in Nr. 
24, occlusion of numerot1s hepatic capillaries cons•'quPnt upon 
melanremia; in Nr. 36, cirntricial bands in the meso-colon, which 
eompress a porti on or the veins passing through it, etc. That 
the progressive functional derangement of the gland, associated 
with the atrophy or the li,·er, is not without detrimental intlu
ence upon the condition or the blood, upon the gastric digestion, 
and upon st ill other factors or the general nu trition, may be con
sicl ereU as indisputable : wherein, however, tl1is intinence consists 
we are unable to determine; and inasmuch as in all cases serious 
derangements make their a]Jpearance also in other organs simul
taneously with the hepatic affec tion, or even prev iously thereto, 
entailing likewise wasting of the body and cachcxia, we are, 
therefore, unable to clPfine more accurately the part played by 
the hepatic affection in the production of thi s condition, nor can 
we even trace to it with certainty the dropsy, particularly as 
there are cases which run their course without any indication or 
dropsy. 

Bertog observed in his two cases "a quite peculiar, dark
yellow, often decidedly reel coloring" of the ~trine, which was 
exhibited even when Yoidecl in very great quantity; that is to 
say, when it was not concentrated. In one of these cases there 
was formed, upon the addition of nitri c acid containing some 
nitrous acid, a bluish ring; but not the familiar succession of 
colo1·s seen in the reaction of the bil e- pigment. E,·pn Frerichs 
found in some cases "n peculiar, hyacinth-red color" or the 
urine, without being able to detect therein bil e-pigment. In
asmuch, however, as, according to the Obsen:ations of the las t-
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named author, the urine is, as a genera\ rul e, pale, it remains 
therefore questionable, whether that peculiar color occasionally 
met wi th is especially connected with the atrophy of the Ih·er. 
Cohn found the color solid brown, and rich in free uric acid, 
visible under the microscope. The presence of this secretion is 
so far from constant that, to say the least, no uniform influence 
of the wasting of the liver upon it is to be admitted. 

The course of simple atrophy of the li rnr is illl'ariably chronic. 
Its d1tration cannot be accurately stated, because the wasting of 
the gland begins imperceptibly. Starting from the period when 
its presence can be determined by pl1ysical examination, a half. 
year may elapse, as is shown by Observ. 1 of Bertog, before 
death ensues. That no mode of termination other than that of 
death, such as, possibly, an arrest of the process, occurs, is ren· 
dered evident by the nature of the causati l'e factors, which are 
invariably of snch a nature as to g ive rise to severe derange
ments, 11ot only in the liver, but also ei•en in other orga ns, as a 
result o( which the fatal termination is never due directly to the 
hepat ic affection alone. 

The diagnosis of simple atrophy of the liver may be consid· 
ered as well founded when, in a marantic individual , a quite 
gradually progressive reduction in the volume of the organ can 
be made out, which cannot be attributed either to obstrnction in 
the hepatic veins or to cirrhosis, and when at the same time the 
bilious coloration of the intestinal excreta is abnormally slight, 
and no indications o[ retention of bile (icte rus of the skin, bile
pigment in the urine) are present. An exam ination of the tho· 
racic organs will readily prevent our confoundi ng the affection 
with cyanotic atrophy. It may, on the other hand, be diffi· 
cult to distinguish it from cirrhosis when ascites is coexistent. 
Ilere it is important that, in cirrhosis, the ascites, and that. 
in simple atrophy, as a general rule, the anasarca of the lower 
extrem ities, should form the first dropsical symptom, as well as 
that the tumor of the spleen should usually be absent in simple 
atrophy, but present in cirrhosis. llforeover, when the liver is 
not forced forward, the fact already above re[errecl to, that in 
simple a trophy the wasting does not affect chiefly the left lobe, 
may also afford a guide for the differential diagnosis. 
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The hepati c affection in question is susceptible of treatrne11t 
only in so far that it is our duty to attempt, by prescribing an 
appropriate dietetic regimen, and by the administration o[ 
st rengthening medici nes-Cohn round the preparations of iron 
especially efli cacious-to check in its progress the marasmns. 
This object is only imperfect ly and temporarily attained in thP 
most favorable cases, becanse changes inl'ariably lie at the foun
dation of the general derangement of nutri tion lead ing to th,, 
wasting of the liver, against which medical skill proves powerl ess. 

Hypertrophy of the LiYer. 

J.i·erfrl1a, Klin ik. Bd. 2, S. 200 ff.. - K lebs, fiandb. S. 370 ff., 378 ff.-Rilldjleiarlt, 
Lchrb. 4. Aull, S. 3!)8 ff. 

By the old autho1·s' the most diverse affections of the liver. in 
which th e o l'gan vresents a. uniform enlargement or very striking 
anomalies of struclu re, have been termed hypertrophy of the 
liver; and e1·en up to the latest lime, cases are descrihed under 
this desig nation where, owing to imperfect or unsatisfactory ex· 
amination of the finer structural relations, the claim to this title 
appears at least doubtful.' 

By hypertrophy or the li rnr, is understood that enlargement 
of the 01·grrn which is brought abou t by an increase in the size or 
the nnm ber of the sec ret ing cell s. It is obv ious that the remain 
ing tissnes entel'ing in tu 1 hP structure o[ the gland, particularly 
the intra-acinous blood-, ly mph-, a nd bile-vessels, must at thH 
" 'me time he also increased to a corresponding extent: the 
lrittcr, however, has not as yet been directly observed; and th P 
a11rtto111i ca l diagnoois or hypertrophy of the li ver is for the pres
ent based npon the el'iclence, that a simple increase in the Yolt1me 
of the hepatic cell s, not dne to infiltration or degeneration
Eimple hypertrophy-or that an increase in their number- hyper
phl8ia, numerical hype1trophy-has taken place. In the former 
the acini are uniformly enlarged ; in the latter this is not 

1 For the Jiternture of the subject. vide FrcridM1 I. c. 
'Compnre, for i.ustance, Blackz, I' Union m6dic. 18(i3. No. 92. 
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necessarily the case. The numeri cal hypertrophy may al so be 
produced by the circumstance that, through the more abundant 
development of the trunk of the hepatic veiu with its sur
rounding gla ndular substa11ce, the number of the acini is in
creased (Klehs). A stri ct line of divi sion between hyperplasi"' 
and simple hypertrophy of the li1·er cannot always be sharply 
drawn, because both processes are progressing side by side. 

The cause of the increased nutrition and new-formation of the 
hepatic parenchyma is, in all probability, to be soug l1t in an 
increasecl activity of the glandular cells. The conditions under 
which the Ji,·er becomes hypertrophied, tencl in part to faror 
decidedly this theory. 

\Vhere numerous smaller or isolated larger portions of the 
glancl have been destroyed, in conseq uence of the prolifera
tion and retraction of the interstitial tbsne of its specific 
structural elements, there occasionally ensues a compensatory 
hypertropl1y of the remaining sections. Thus, in many cases of 
cirrhosis, and still more frequently in syphilitic lobulation, the 
remaining portions of the parenchyma preserved between the 
cicatricial tissue are seen to be considerably swollen, in conse
quence of which they project the more prominently beyond the 
rntracted cicatricial spots, and the secreting cells therein con
tainecl are enlarged to double and threefold their normal dimen· 
sions. To compensatory hyperplasia is it, forthel'mol'e, clue that, 
along with a large echinococcns tnmol' in the principal Jobe, 01· 

extensive destruction of the same from carcinoma or abscess, the 
other lobe is unusually enlal'ged, while its texture is perfectly 
normal. 

A pure diffuse hyperplasia of the liver associated with poly
cholia occurs, according to Klebs, in full-grown, generally vigor
ous men, especially topers. "Tlw organ is uniformly enlarged in 
all dimensions, the se1·ous coating smooth ancl tightly s trelclwd; 
the weight considerably increased ; in the gall-ducts is u sually 
found a ve!'y abundant dark secretion. Upon section, the entire 
parenchyma appears colored dark brown, or, if the quantity of 
blood is abnnclant, more blt1ish. The outline or the lobules is 
only perceptible npon close observation, but is then quite dis
tinct, the separate lobules appea ring small and increased in 



llYPEl!TROPllY . -ETIOLOGY. 31.3 

number. The hepatic cells have, upon the whole, their normal 
size." 

Simple hypertrophy of the glandular parenchyma not unfre
qnently occur; in diabetes mellitus, where it is probably con
uected with an increasecl and accelerated formation of glycogen 
iu the hepatic cell . According to the description of Klebs, the 
diabetic li1·cr is uniformly enlarged, with somewhat blunt edges, 
aud the consistence nearly normal, possibly somewhat softer than 
11snal. The swelling is to be attributed in part only to the in
neased quantity of blood, but mnclt more to the enlargement 
o( the glandular cells themselves, whose angles project less 
sl1arply, the protoplasm being very abundant and slightly cloudy, 
th<• nuclei large and distinct. Upon the application of a com
paratively weak solution of iodine, all the cells (according to 
Hindfleisrh, merely the nucleus) become tinged wine-red. Obser
rntions of Stockvis and Frerichs show, however, th:it the swell
ing of the liver in diabetes may be also due to proliferation or 
new-formation of the secreting cells. Frerichs found in one 
case essentially the same alterations as are ascribed by Klebs 
to pure iliffuse hype1·plasia (vide abo,-e). 

An occasionally mere hypertrophic, but usually hyperplastic 
in("rease of the hepatic cells is the chief cause of the lencrernic 
(aml the pseudo-leucromic) hepatic tumor. The acini become 
here Yery large, and the enlargement of the entire organ is Often 
very r<>markable, in comequence of which the weight may 
amount to from four to five, and even from eight to fourteen 
pounds.' So far as we are acquainted with the pathological pro
cesses in lencmmia, there is nothing to indicate that the liver 
here beeomps hypertrophiecl in consequence of the increased 
functional U<'til'ity o[ its secreting cells. Klebs conjectures that 
the cause thereof may ha,·e proceeded from the supply of a more 
abundant nutdtire material from the spleen ancl the lymphatic 
glands. The theory is more probable, howe1·er, that the same 
influences which tencl to put the spleen, tl1e lymphatic glands, 
and the bone-marrow into a condition of hyperplasia, may direct
ly give rise also to an analogous process in the liver. Upon post-

1 Vfrcliow, Die krnnkh. Geschwi.ilste. Bd. 2, S. 570. 
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mol' tem examination of leucremic patients, in additi on to the hy· 
pel'trophy of the li vP r, the inclica tions of a dimini shed biliary 
secretion are not un(requently met wi th ; thi s diminu tion proba 
bly proceed s, however, not from the hy pertrophy, bu t from the 
secondary alterations of the pal'enchyma : iu a case 1 repor ted 
by Frerichs, where the intestine contained a mass completely 
dest itute of bil e, the hepatic cell s exhi bited a highl y granular 
cloud iness of theil' conte nts (parenchymatous degenerati on). 

By the tel'm hypertrophy is usually desig na ted al so the 
enlargement o( the liver, which almost invariably makes its ap
pearance in E nropeans who have emigrated to hot climates, aftel' 
a shorter or longer residence therein, as is learned from the re
ports of p hysieia ns' there settled. Although thi s idea seems to 
be fa vored by the circumstance, that under the same conditions 
a st l'iking increase of the bilia ry sec reti on is observed ,' yet histo
logical proof is wanting that the questionable enlargement of the 
ol'gnn is in reality due to an increase in the number or size of 
the glandular cell s, and, possibly, not to mere chronic hy perremia. 
The same remark is ap pli cable to the hypertrophy of the liver 
which is said to bP prod uced under the influence of mala ria. 

There is now and then fo und, upon post-mortem examina tion, 
a liver unusually large and stnddecl with hy pertrophied lobules 
and la1·ge secreting cell s, wi thont any defini te canse, or signs o( 
functional dPrangempnt ha1·ing been known to ex ist clul'ing life 
(Frerichs). 

In the pa ti pnt the enlargement o f the lil'er clue to hy pertropl1y 
is freqnen tl y only to be determined by percussion, as the resist
ance of the organ is wont to be perceptibly increased on ly in th 1· 
hig her grades of hy pertrophic swelling. Tl1e enl a rgement wh ich, 
as a general rul P, p rog resses slowl y, is of itself painl ess. Diffnse 
hy pertrophy o[ the lirer may be diagnosticated, when in one o[ 
th ose affpct ions in which. according to our experi ence, i t occurs, 
lhe organ p resents more or less enl argement wi thou t essential 

1 Yirchow's Arch. Bet. 12, S. 37. 
1 Le Vac!ter, Guide mCdic. des Antill es, p. 212. Daspcl, Maladies de l'AlgC rie. T. 

I. p. 2~ lle9mann, Verfolgen dcr pbys.-mcd. Ges. zu Wiirzburg. Bd. 5, S. 40. 

' llirsclt, Ilandb. d. bist. -gcogr. Patbol. Dd. 2, S. 307. 
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del'iation from its normal form, and when other pathological 
processes, which, likewise, make their appearance in those dis
eases, and are accompanied by similar alterations in the physical 
condition of the organ (such as fatty degeneration, amyloid de
generation, interstitial hepatitis), can be excluded. 
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PATIIOWGICAL ANATOMY OF CANCER OF THE LIVER. 

T1rn liver sl1ould nndonbtedly be classed among those organs 
which lmve become known as the seat by predilection of many 
kinds of tumors, especially of those which proliferate and de
pend upon the formation of new tissue. But if, from an ana
tomical as well as from a clinico-practical poin t of view, we take a 
Sll!Tey of the entirn list of formation s of this natme which thus far 
have been discoverec1 in the liver, it at once appea rs that medi
cal interest-in spite of the great diversity of the questionable 
form s of tumors in their an11,tomo-histological relations- concen
trates itseH almost exclusively upon a single ca tego ry, namely, 
upon the somewhat motley group which has been thrown together 
undel" the gene1'ic name or cancer of tlte liver. There is of course 
good reason for this, for, by the term carcinoma, the practitioner 
pl'Omiscuously covers all malignant new-formations ; that is to 
say. all succulent g l'Owths which are rich in cells, which develop 
rapidly, which are seriously prejudicial to the organ invaded, 
and which not only threaten, but, for the most part, a[ter a brief 
pe1·ioc1, destroy life. The differences in the anatomical peculiari
ties, and in the minute structure of the neoplasms which are here 
gi-onpf•d together under one name, are, in truth, as great as the 
similari ty which they present lo the physician at the bedside ; 
for their rapid comse and ever-increasing deadliness are elements 
which belong in common to all the cases of this category. At 
the same time the physician is able, with more or less ce1·tainty, 
to diagnosticate these grnwths, sooner or later, both wi th refer. 
ence to their probable seat and to their essential (malignant) na
ture. On the other hand, those formations which lie outside the 

VOL. IX.-21 



322 SCHUEPPEL.-CANCE!t OF THE LIVEI1. 

term carcinoma in its widest sense-as, for example, tu lwrc1e, 
syphilitic tumors, simple, non-parasitic cysts, cavernous nngio
mata, certain Jymphatic growths, etr.-either do not gh·e rise to 
symptoms during life (being, therefore, either not susceptible or 
diagnosis, or their ex istence being cletermina.blc only with a 
certain degree of probability), or they manifest their benign 
character by their indolent course, stationary character, final dis
appearance, or relatively small s ize. 

A s a matter of fact, ancl in contradistinction to malignant 
formations in the liver, they a re only very excpptionally ob
jects of observation and cliagnosis at the bed side. In the sense 
just now expressed, new-formations of a very dilTerent nature 
are classed together under the category of carcinoma of tlu' 
lio&"T. In order to obtain a general survey, and bring tt certain 
ordPr into this complex: series, tho collective term "carcinoma of 
the liver " must be separated into its component parts. \Ye can
not make a stri ctly scientific classification, becttu se the requisite 
data are lttcking, but must remain satisfied with such a d i1· ision 
as will meet the practical necessities of the case. With this 
end in view the groups which are formed must be as nea rly nam
ral as possible ; that is to say, they must comprise the grnwths 
which genetically belong togeLher. \Ve think this may be ac
complished by divi<ling carcinomtt of the liver, in its broadest 
sense, into the following fiv e groups: 

1. Primary Cancer of the Liver. 
2. Secondary (metastatic) Cancer of the Liver. 
3. Adenoma of the Liver. 
4. The so-called Pigmentary Cancer of the Liver (melano-sar

coma). 
5. Sarcoma and related Forms from the Group of Connective 

Substances. 

In passing we have only to remark tha.t, following Waldeycr, we include under 

the term cancer those new.formations whi ch depend upon an atypic growth of tmc 

epithelium (the skin , mucous membrane, and the so·callcd true glands) i while, with 

Virchow, we designate by the term sarcoma those tumors which ori[Jinale in ?ne oj 

tlte tissues belonging to the gro!tp of connectiv1 si,fistances liy proliferation ancl 9rowlll 

of cells, cit tlte c.rpense of tlw inler·cellular substance. 
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1. Primary Cancer Qf the Liver. 

'rhe statements o( authors in reference to the relative fre
quency of primary and secondary hepatic cancer di[er widely, 
and are, indeed , diametrically opposed. The further we go back 
into the past, the o(tener do we meet with the assertion that pri
mary cancer o( the liver is the more frequent form. But the 
11earer we come to the present time, so much the more surely in 
the minds o( anatomists than with clinicians does the opinion 
gain ground that this fo1·m is of relatively rare occurrence. Ex
act estimates o( this relative frequency cannot, at present, be 
given, for it is ev ident that those who have interes ted themselves 
in this problem have, as to the object o( their obse rvation and 
stati~tics, entered upon the task from different standpoints. 

There are two especiall y characteristic (a rms under which we 
meet primary cancer of the liver, viz.: either as a large, solitary 
rounded tumor, which often destroys more than one-half the 
liver, or as a somewhat uniform, diffuse, cancerous degeneration 
of the entire organ, the liver meanwhil e retaining its original 
normal shape. In both cases, as a rnle, only the liver itself is 
a[ected ; that is to say, primary cancer of the liver is not metas
tatic; i t extends, at most, only to the neighboring strnctures, 
especially to the biliary passages. 

It must be admitted that primary hepatic cancer occasionally occurs in the form 
of multiple nodes, similar in size and in other characteristics, but that each node 
arises independently of the otherR, or that one node represents the primary centre of 
disease, and has caused the formation of the remaining nodes. So for as the gross 
appearance of the cancerous masses is concerned, the description wh ich will be 
gi\•en of secondary cancer o f the liver will likewise apply to cases of this nature. 

If primary cancer of the liver develop as a solitary tumor,' the 
new-growth will be found to be of a somewhat spherical shape, 
and frequently o[ enormous dimensions. Sooner or later the 
tumor makes its appearance on the surface o[ the liver as a round, 
ilwgular prominence, over which the serous envelope becomes 
thickened and opaque from inflammation. In this locality adhe· 
sive peritoni tis is occasionally set up, thns preparing the way for 

1 Sec Wut.U: Der llrimiire Leherkreb3. Diss.-Inaug. T Ubingen 1 1876. 
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the extension of the disease to neighboring organs. If such a 
node is cut through the centre, it generally appears as a soft, 
tumefied mass, of a dirty white color, pressing above the plane 
of the incision, and bounded by hepatic ti ssue, with especial dis· 
tinctness in those places which are exposed to compression. If 
the flat of the blade be passed across the cut surface of the tu
mor, a thi ck , creamy juice will be pressed ont in considerable 
quantity. Coarser and finer fibres, shining like tendons, are dis
tributed thronghout the turnefied, pulpy mass; these fibres arn 
reticular in arrangement, and natumlly give the cut surface a 
very irregular, lobulated appearance. If we attempt carefnlly to 
foll ow the line of demarcation between cancerous and hepatic 
tissue, it will be observed that the tumor develops in a variety of 
ways. In many places the whiti sh. cancerous substance en
trenches with a sharply marked border upon the brownish ti ssue 
of the lh·er. The hepatic tissue is not only vi sibly compressed, 
bnt, at the same time, appears to be crowded forward by the 
new-growth . In other locali ties, on the contrary, the border-line 
between cancerous and hepatic tissue is either indistinct or ob
literated . The transition from one to the other is effected by 
means of the hepatic lobules, which swell, become softer and 
paler, and thus gradually assume the aspec t of the ma ture carci
noma, wi th which they soon coalesce. Such swollen and fading 
islets of hepatic substance, which are evidentl y in a condi tion of 
cancerous uegeneration, are likewise seen, here and there, sm
rounded by the normal tissne of the organ, a t a di stance from 
the periphery of the tumor. They develop in to 8mall nodules, 
and at a la tPr stage unite \Yith the main growth. 

The new-forma tion rPadily break s into the veins. Cancerous 
thrombi appear in the branches of the portal vein as well as in 
tl1 e hepatic ,·eins, in the hitter perhaps more freqnently than in 
the form er. Originally they lie loosely within the vessel, but 
a fterward become firmly joined to the vascular walls. The veins 
which are fill ed with these cancerous masses a re also seen to be 
grea tly clil atecl . On the other hand, the bile-ducts are co m
presseu and macle impel'lneable by the new-growth, and the larger 
gall-ducts are occasionally found to be fi ll ed by an ernption 
of cancerous masses. The degeneration may likewise extend to 
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the lympha tic glands in the fi ssures of the liver, bu t primary 
cancer of the liver usually confines itself strictly to the organ 
itself. Me tas tatic affections of distant localities are only ex
ceptional. ' 

The growth of the tumor goes on uninterrup tedly until the 
dea th of the patient. Meanwhile the morbid forma tion under
goes a vari~ty of di sturbances in its nu trition ancl circulation, 
whereby ce1:tain retrogressive changes are clevelopecl. In the 
centre of the g rowth large tracts become necrosecl ancl trans
fo rmed in to a clry, compac t, cheesy substance, of a pale, grayish
yellow color ; or hemorrhages OCC LLr in the tumo1-, and hemor
rhagic in farctions arn formed, which likewise undergo simple 
necrnsis, ancl a ften varcl present themselves as hard, cl ry masses, 
of a dir ty gray ish-reel to yellow color. Bu t the most common 
change is the fat ty degeneration of the cancer-cells, which may 
occur to a greater or less degree througho ut neal"ly the whole 
of the tumor. In many p laces it leads to a complete d issolution 
of the cell s, only a fatty de tri tus remaining; so that, wi th the 
exception of its outermost layers, the entire tumor ass umes a 
pale yellow colo t· ancl a greasy consis tency. The cheesy, fat ty, 
and other p roducts of the distm bances of nu tri tion mentioned, 
l'emain unchanged in their place of origin. 

The proportion of the liver which is left nnclistlll'becl by the 
cancerous growth is hardly one-half of the original m<iss of the 
organ, sometimes even less than thi s. The no1·nuil liver tissue 
sometimes encloses the tumor as a thin co,•e1·ing; sometimes 
again it appears to be merely an appendage or the growth. Oc
casionall y the hepatic tissue exhibits i ts original normal condi
tion, but more freq nently it bears the traces of the com pression 
to which it has been subjected by the tumor. Disturbances in 
the circulation (either anremia or passirn congestion) may also 
become developed. Finally , the flow of bile becomes obstrnctecl 
in the normal portion of the Ji,·er as a consPquence of compres
~ i on of the bile-ducts, imparting to the organ a yellow, deepen
ing into a g reenish, hue. 

1 See the case o[ 1V1figert, which is also instructive in other particulars, in Virchow'e 
Arcbiv. LXV ll. S. 500. 
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Dijfnse cancerous degeneration of tlte liver '-the second 
form under which primm·y hepatic cancer presents itself-is 
genernlly designated as infiltrated carcinoma of the liver. It is 
only rarely observed, but appeal'S in a highly charncteristicform. 
The liver is markedly but nearly uniformly enlarged in all di
rections, perhaps to twice its original dimensions. The external 
shape or the organ in its coarser outlines remains unchanged. 
Its serous envelope is rather uniformly cloudy, and somewhat 
thickened; in places loose adhesions with neighboring organs 
occur. The outer surface of the liver is covered throughout with 
slight rounded elevations, whose diameter varies from that of a 
pea to a small cherry. The serous coat is 1·etractec1 between 
these elevations. 'Vhen the organ is examined externally, it 
would therefore create the impression that the liver is granular 
but for the fact that the elevations on its outer surface are larger 
and have a paler color than in the condition just named. 

Even the appearance of the cut surface involuntarily reminds 
one of cirrhosis, for it is composed of lobules averaging from 
twice to four times the diameter of n. normal hepn.tic lobule. The 
lobules are sepn.rn.tecl from en.ch other by broad ribbons of firm, 
tenclinous, fibrous tissue, and project above the plane of the cut 
as soft, swelling masses, while the interlob11la1· fibrous tissue ap
pears to be correspondingly depressed. The originn.l hue or the 
liver has n.lniost entirely clisapµearecl, for the lobules hn.ve eithe1· 
a whitish color, or have assumed a yellowish, approaching a 
greenish tint, from imbibition of bile. Their tissue is looser, 
more succnlent, and more pulpy than that o( the normal liver. 
The inter-acinous septa of fibrous tissue, which per se are white, 
acquire a hue verging from rose to bright reel when the organ is 
markedly vascular, so that the cut surface presents a richly 
colored app_earance. In isolated instances the hepatic tissue has 
almost entirely disappeared, and traces can only be discovered 
here and there, with the aid of the microscope. The liver, as such, 
has vanished, ancl has been replaced by a cancerous mass o( 
similar shape; every hepatic acinus has been replaced by one of 

1 See Beit.riige zur Histogenese des Leberkrebses. B. ]f'etzer, Inaug. Diss., Tiibingen, 
18G8. Perl~, in Virchow's Arcbiv1 56. Bd., S. 448, und Yircllow's Lehrbuch d. allgem. 
Pat.hol. 1 S. 482. 
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cancer. From the cut surface of such a liver, the same creamy 
cancer-juice may be expressed that issues from the ordinary can
cerous nodes. The cancerous lobules, which have been thus com
pressed, exhibit, under a magnifying-glass, a spongy or tine re
ticular structL1re. 

In the form of carcinoma under discussion, rntrogressive 
changes either clo not occnr at all, or they confine themselves to 
a partial fatty clegeneration of the cancer-cells, whereby the 
general aspec t of the liver is in nowise perceptibly changed. 

In individual cases the cancerous intiltration also extends to 
the parietes of the gall-bladcler, transforming them into a firm, 
whitish mass of the thickness of a finger. In tliliuse cancerous 
degeneration of the liver, the portal vein, as well as the hepatic 
veins, cloes not appear to be involved, ancl, so far as the naked 
eye can discover, the same may be sa id of the bile-cl nets. Metas
tases to distant 01·gans, so far as I know, have not been observed; 
at the utmost the cancerous degeneration a[ects the lymphatic 
glands which lie in the po1·tal fi ssure. 

Histology of P rimary Cancer of the Lil>er.-In its minute 
structure, folly developed primary hepatic carcinoma oITers no 
noteworthy cleviatio11 from the ordinary appearances or soft 
cancer. In general it is very rich in cells, and the framework of 
librons tissue is not well clevelopecl in comparison to the former. 
Its alveoli am commonly large ancl wide, ancl nearly round in 
shape. For the grea ter part the trabeculre or t11 e stroma are 
small , and occasionally are composed almost entiPely of naked 
vessels. In ce rta in cases the cells of this form of cancer have no 
paPticular shape or uniform arrangement. But in other cases 
they possess the form of short cylinclers, ancl , at the borders 
o[ the alveoli, at least. are placed beside each other in the sy m
metrical order of glanclnlar epithelium. On the average the 
cells of this form o[ ca ncer may be said to be small, and their 
outlines an~ frequently seen with diffi cu lty; at Jfrst they look 
like a granular ball, similar in shape to the corresponding 
alveolus, ancl in which apparently a number or large nuclei are 
imbeclclecl. '!'hat which is said furthet• on, in regard to the bloocl
rnssels of secondary hepatic cancer, will also apply hel"e to the 
vessels which are distributed in the stroma; the vasc ular system 
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of primary cancer of the liver is fe<l by the hepatic artery; it 
consists of capillari es which have formecl de novo within the 
stroma, pari passu with the development of the cancer. 

Tlte history of the development of p rimary cancer of the 
liver 1 is better known than that of the secondary formati on, and 
is based upon more direct observation . The border-line between 
hepntic and mature cancerous tissue being much broader and less 
abrupt in primary than in seconduy carcinoma, the former 
oilers for microscopic examination this advantage, namely, that 
we can more easily observe the processes of development a t the 
periphery of the new-fo rmation, and can form a better judgment 
concerning them than in the secondary neoplasm, in which, as a 
rnl e, the two terri tories-cancer and hepatic tissue-are almost 
immediately in contact. The result of the ex::imina tions which 
thns fa r h::i,·e been m::ide may be concisely sta ted as follows : the 
cell s of p l'imary c::incer of the liver are to be considered as the 
offspring, pa rtly of the secretory gl::indular cell s of the liver, 
partly of the epi thelial cells of the smaller bile-ducts. In sub
ordinate questions, the views of various observers are indeed 
di vergent, especially in rel::itiou to the extent of the ::ic tivity 
which they ascribe to the hep::itic cell s (or to the epithelium of 
the biliary ducts) in the production of cancer-cells. In the cases 
which 1 have examineu, it w::is ::ilmost exclt1sively the hepatic 
cells themselrns which, by their limitless proliferation, led to the 
forma tion of cancer. 

That, in other cases, the epi thelium of the biliary ducts 
assume the same role, either completely or by preference, is, 
according to all experience, not only highly probable. bu t has 
been positi vely prnven by au thentic obsen 'ers. F or that rea
son it cannot be doub ted tha t there a re also mixecl cases in 
which both kinds of cells share the work of cell-proliferation. 

In the production of primary c::incerons tumors of the liver 
the events in the cancerous trnnsform ::i tion a re the same as in 
di fl' nse cancernns degeneration of the organ, ancl , wi th the help 
of the microscope, we can observe how these changes are accom
plished . The first noticeable event is an enl::irgement of the 

1 Vide op. cit. of Fetztr, Perla, Wulff, and others. 
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hepatic cells, by means of which the rows of cell s become notably 
broader. Tbe radiating rows of cells disjoin themselves from 
their lateral neighbors, because the transverse connec ting-links 
between these series of cells become contracted. 'fhe contours of 
the enlarged hepatic cells become indistinct, or are even alto
gether lost. The entire strncture of the liver seems to have 
changed into a unifol'ln mass of protoplasm, wi th a correspond
ing number or nuclei. In this mass of cells an increase (by 
fi ssion) of the prev iously existing nuclei occurs to from twice to 
fonr times their orig inal number. 'fhe protoplasm ga thers about 
the yo trng nuclei, ancl new, bu t somewhat indistinct bonndary
lines appear between these mul tiplied cells. At the same time 
the young cell s assume such an arrangement that, like the epi
thelial cell s or a glanclnlu canal , they appear in the fo l'm of a 
circle al'ound a central lumen. But the pl'ocess cloes not stop 
hel'e. The increase of cells very soon prnceeds in an atypical 
manner, and, where previously a row of hepatic cells was seen 
surrounded by capillaries, we now notice a broad, rounded, egg
shaped or cy lind rical alveolus, fillecl by a mass of cells of darkly 
granular appearance. 

Dtuing this transformation the capillaries of the portal sys
tem disappear, and the empty capillal'i es, with the connect irn 
tissue which has heretofo rn surrounded them, form the g rn11nc1-
WOl'k o[ the Ji brnus trnbec nl ;e of the cancerous stroma. 'J'he 
blood-\'essels, which arn di stl'i buted to the latter and nouri sh the 
canrer-tissue, al'e the products of a new-formation, and are off
shoots of the hepatic artery. 

In the process here descl'ibed i t is always fo und that only a 
small number o( the rows of hepatic cells are subjected to the 
cancerous transfol'mation. The gr~ater por tion of the hepatic 
tissue (the l(landular cell s as well as the capillaries) unt1ergo 
a trophy from the pressure of the growing cancer. The sa me 
may be said of the smallest of the interl obular bile-dncts whose 
Ppi thelit1m , moreover, con tl'ibu tes, within certain limi ts, to the 
prolifera tion or the cancer-cell s. 

It. is difficul t to determine the relationship that the cirrhotic 
growth of the inter-acinous connecti ve ti ssue bears to the fo rma
tion of cancer in diffuse cancerous degeneration. This interstitial 
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growth does not appear lo be an independent process, nor does 
the cancerous degeneration seem to h'L\'e become connected acci
dentally and secondarily with an interstitial hepatitis. It is fa1· 
more probable that the proliferation or the inter-acinous connec
tive tissue forms part of the process of cancerous transformation, 
since one and the same cause incites the secretory glandular cells 
to atypic innease, through repeated didsion, and causes pro
liferation of the connective tissue after the manner of a chronic 
intlammatory process.' 

2. Secondary Cancer of tlte Liver. 

In by far the greater number of cases of cancer of the lirer, 
we have to deal with a secondary metastatic formation . The 
lungs and the liver are the organs in which metastatic tumors of 
a cancerous, as well as a sarcoma.to us nature, develop with espe· 
cial frequency. But hepatic metastases of this nature do not 
start with equal frequency from every seat of primary cancer, 
although it would hardly be affirmed of any oue organ that the 
primary cancer which may have been observed therein never 
furnishes the starting-point for the formation of cancerous metas· 
tases in the liver. Metastases in the liver occnr most rarely from 
carcinoma of the skin-the trne epithelial cancer; and, when 
this does take place, the metastatic nodes remain small and quite 
isolated. 011 the contrary, secondary cancer o[ the liver oftenest 
follows pl'imary cancer of the stomach, especially of the pylorus; 
likewise prnceeds from carcinoma of the intestines, and from the 
cancer of the peritoneum connected therewith. This fact at 
present seems perfectly intelligible, since we assnme a trans
portation or cancer-germs from the stomach and inte"tines to the 
liver, through the medium of the portal vein and its radicles, or 
by means of the lymphatics. Tlw readily-obserred fact that the 
younger, secondary cancer of the li,'er usually grnws mncli more 

1 To this problematic condition of the liYer Perl.s (Lchrbuch d. allg. Patbol., S. 482) 
has given the nnme or ci?-rliosis lu1pati8 carciflomatoaa 3• but I am unable clearly to dis
tinguish in what manner he explains the connection of the phenomena. Apparently he 
sees nothing which is accidental in the cirrhosis of the connective tissue, but conaiders 
it an element of the general process. 
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rapidly a11d luxuriantly-and therefore more quickly reaches a 
greater siZt', and also, to a larger extent, reveals the signs o( 
retrog1·essive changes-than the older, primary cancer whose seat 
is in the pylorns 01· intestines, is of the greatest importance in 
judging of the relations which here come in question; for the 
cancer last named is sometimes of such limited extent that it 
migl1t be quite overlooked by a negligent observer. Its develop
ment ceases at an eal'ly period, or a destrnction of the primary 
cancer occurs, and only a more or less characteristic cicattix re
mains lJehind. Sine" in some cases the primarily-dbeased organ 
causes no decided symptoms, we can easily understand why it is 
that the imposing carciooma.tous growth in the li ver leads one, 
i ntra vitarn, to overlook the actual place of origin or the lesion, 
and that, even post-mortem, it is discovered 011 ly by a careful 
rtnd systematic examination. In such a condi tion of thi ngs, we 
would hardly venture to consider tile insignificai1t cancer of the 
pylorus as primary, and the immensely developed tumor or the 
li\'er as the seconclary disease, if we did not succeed in discover
ing, here and there, the road over which the cancer-germs had 
travell ed, and i( numerous veins and lymphatics, lill ed with 
cancer-jt1ice, did not point out the direction in which the spread 
of the disease has occnrred. In many cases we ca11 011ly co njec
ture the relatio11 or these changes, and make a diag nosis only by 
analogy; again, in others the question cannot lie answered at all. 
For the most part, however, in a simnltaneous OCCUl'l'en ce or ca n
cerons nodes, on the 011e hand in the liver, and on the other in 
some other organ, especially when the latter li es within the com
pass of the portal system of veins, the assumption is warranted 
that the hepa tic cancer is the secondary and younger formation, 
even when it is of far larger g rowth, and exhibits more extensive 
retrogressive changes, than the cancerons nodes which exist else
whern, and of which one is the primary and older formation. 

Secondary carC'inoma or the Ji,-er appears, almost without 
exception, in the form of multiple nodes, and only with extreme 
rarity as a diJruse infiltration.' In many cases, the liver having 

1 In a. case of colloid cancer of the liver, I have seen diffuse infiltration in connec· 
tion with a. corresponding disease of the peritoneum and stomu.cb. 
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been affected at a relatively late period, the cancerous nodes in 
the latter are so small and so few in number, that they may be 
first di sco1•ered, and to a certain extent accidentally, in the 
cad~wer. But, commonly, the nodes in the liver attain such a 
development llrnt they are distinctly perceptible during life. 
The size, number, and other characteristics of the tumors present 
the g1·eatest differences. Sometimes, as already mentioned, there 
is only one, sometimes only a few; again, there are twenty, 
thirty, or even hundreds of nodes, which are distributed through
out every portion of the liver, without regularity. IC the nodes 
are very numerous, they not only appear on all parts of the 
surface of the liver, but the organ cannot be cut open without 
di sclosing a 1rnmber of similar nodes situated deeply within the 
ti ssues. The size of the individual nodes differs extremely, not 
only in different cases, but also in the same case. The largest 
nodes reach the size of a child0 s head ; on the average, they are 
about as large as an egg or an apple; but they also occur in 
every possible climension, from thence downwanl to milia1-y or 
even smaller size. Individual nodes generally appear to be 
sharp:? circumscribed ; but, on account of their peculiar (excen
tri c) growth, they cannot be easily detached, and are not really 
encapsulated, for their borders are immediately in contact with 
unchanged hepatic tissue. In connection with this excentric 
growth of the cancer stands the fact that the hepatic substance 
but seldom exhibits the signs of compression in the neighbor
hood of the nodes. The hepat ic tissue is not even displaced by 
the cancer, for the latter takes the place of, and is substituted 
for, the former. Each individual nocle g rows at its periphery, 
but a lso increases in size, by gmdually coalescing with the 
smaller nodes in its neighborhood . 

'l'he consistence, color, and other characteristics of secondary 
cancer of the liver are in their essential s in accordance with the 
natu re of the primary cancer, whose peculiari ties they repeat 
even in detail. The cancerous nodes of the liver at one time 
exhibit the density of scirrhns, at another the softness of mec1t1l
lary cancer. The extremes in both directions are exceptional, 
for, as a rul e, they have a medium consistence (carcinoma sim
plex) . \\'hen the knife is drawn across the cut surface of an 
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incised nocle, there issues, almost without exception, and always 
in fresh specimens, a creamy cancer-juice, sometimes in profuse, 
sometimes in moderate quantity. Yery large medullary nodes 
occasionally give emission to an abundant thick mass of cells, 
after removing which a coarse, fibrons net-work (stroma) remains, 
whose meshes are of the size of a millet-seed, while the trabecu Im 
ham the thickness of a hair. In general the cancer nocles of the 
lil'er are very succulent; dry nodes form the exc~ption (e. g., 
epithelioma). All cancer, so far as it has not become retrogres
sively changed, has either a whiti sh hue, or a pink, gray, yellow, 
or greenish tinge, bordering upon white. 

Since, in the early stages of their growth, the cancer nodes 
simply take the place of the hepatic tisstte, tlie liver, at ffrst, 
experiences no perceptible change in its dimensions. Somet imes 
the form and volume or the 01°gan are not changecl, although it 
contains a great number of nodes, if the latter do .not exceecl a 
given size, e.g., that of a cherry. Gradually, however, as the 
nodes become more numerous, and especially whell certain of 
them steadi ly increase in magnitude, the shape, volume, nncl 
weight of the liver undergo striking changes. On the surface of 
the organ the nodes eme1·ge in the form of smoothly rounded ele
vations, which, as they continue to increase in size, give the liver 
an uneven ancl very irregular appParnnce. The organ enlarges 
in all its dimensions, especially in thickness, nncl its weight in
creases two- or threefold ; in some cases a cancerous liver attaills 
a weight oI twenty pounds, and upward. The largest and heavi
est lirers yet observed were cancerous.' \Yhell the tumors have 
attained an extreme size, but very little of the hepatic tissue 
remainH. \Yhen the liver is studded with nodes or considerabli> 
size (as large as a fist), which are almost ill contact with each 
other, the normal hepatic tissue may not nmonnt to one-fifth, or 
,,,.en Je;s, of its original quantity. Decided alterations, as a ntle, 
are not perceptible in the hepatic snbstonce lying between the 
nodes. As has been already remarked, there arc no noticeable 
effects of compression. Circulatory di stmbanc~s occasionally 
arise ill the form of a stasis at the marg in o( the nocles, whereby 

1 The s~me mny be ea.id of the so·ca.lled pigment cancer of the liver (vidc below). 
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a di stention of the vessels. occurs, a11d the heputic s11bstunc•' 
assumes an almost cavernous aspect. Prequently, however, :L 

certuin degree of icterns develops ut first in the substunce of the 
liver, and afterward in the cancerous nodes. This arises from 
the closure of numerous biliary ducts by the pre sure of the 
nodes upon them. This explains the fact, also, that the icteric 
di scolorntion is often only partial or maculated. 

When the hepatic snbstance is studded with nodes, similar 
masses, at the same time, often exist in the walls of the gall
bladder, or in the larger gall-ducts. In most cases we know 
nothing certain concerning their origin and their relation to the 
hepatic cancer, since commonly one-hcilf of their circumference 
is surrounded by hepatic substance, while the other half projects 
into the lumen of the gall-ducts. The question as to their start
ing-point loses its signifi cance as soon as we are entitled to as
sume, from the revelations of the autopsy, that the cancerous 
formations within the li ver are really secondary. If, however, 
the carcinoma is limited to the liver and biliary passages, we 
cannot dismiss the possibility thut the cancer of the biliary pas
sages (origina ting in the ep itheli um of thei1· mucous membrane) 
was the primary formation, and that the liver was thence in
fectetl by canc·er-germs. This would be the more probable, ac· 
cording as the ca ncer of the gall-blaclder is larger and its devel
opment ancl retrogressive changes a.re more pronounced. It is 
self-evident that the contrary is also possible. Even when we 
study a ll the peculiarities of the indi,·idnal case, we cannot at
tain more t han a certain degree of probability in these questions. 

In secondary cancer of the liver the blood-vessels of the 
organ are likewise often invoh,ed. l\Iost frequently we find the 
branches of the portal vein within the liver fill ed wi th soft can
cerous thrombi. Vessels thus fill ed with cancer tissue, o,·er 
larger or small er tracts, often lose themselves imperceptibly in 
the cancer nodes of the liver. In these cases, too, it cannot 
always be determined whether the hepatic nodes fi1·st broke into 
the portal hranclws, Hnd then developecl nfter the manner of can
rer of Ill e veins, or whether a caneer at the portal vein spread 
over its cap illary di strict to the liver tissue. H, as is not seldom 
the case, a gastric cancer coexists, and we find the gastric veins 
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issuing from its neighborhood (as also all the branches or the 
portal vein) fill ed with cancerous masses, and, furth er. if tho 
cancerous thrombi in the smaller hepatic branches of the portal 
vein are continuous with the carcinoma of the trunk of the por
tal vein, then we must consider the hepatic nodes, which are 
contluent with the cancerous thrombi, as a direct continuation 
of the latter. 

The extension or secondary hepatic cancer to the hepatic 
veins and a continuation of its growth within them, after the 
manner of cancer ol the veins, is a J'ela.tively rare occurrence. 
An invasion of the infel'ior venn. cava by cancerot1s nodes is per
haps still more rare. 

The lymphatic glands, which lie in the portal fissure, are like
wise found to be subjects of cancerous degeneration in secondary 
hepatic cancer. They are converted into tumors of tho size of a 
nut or a hen' s egg, and in many instances exert a serious pre::;. 
sure upon the bile-ducts anti blood-vessels which enter, and 
emerge from , the portal fi ssure. 

In the majo1·ity of cases no evidences of a participation of the 
lymphatics in the extension of secondary cancer o[ the liver can 
be perceived. (See, however, what is said later in connection with 
colloid cancer.) 

The peritoneal investment of the liver, as a rul e, ofl'ers a 
hindrance to the development of cancer in the peritoneum. In 
rare cases adhPsions occur between the surface of the liver and 
neighboring organs, and extension of the hepatic cancer occur~ 
hy means of such adhesions, especially to the transverse colon 
and the anterior abdominal wall. 

\Vhile the cancerous nodes of the liver continue to enlarge at 
their periphery, new tumors, springing up, p <> l'lrnps, between the 
old ones, the older portions of these growths suffer every kind of 
nutritive di stu rbance ; various retrogressive changes finally occur, 
which, in the majority of cases, are due to disturbances or intf'r
ruptions in the circnlation o[ blood within the vessels of the 
cancerous stroma. These disturbances arise most readily in 
localities which are farthest removed from the sources of nutri
tion. And since the latter li e at the periphery of the nodes, their 
centres are the first to be affected by the embarrassment in the 
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circulation. Generally, also, yery large tumOl'S o[ i·apid growth 
show the most pronounced fol'm of l'etrogres ive change. These 
changes consist chiefly of fatty degeneration, softening, di sin· 
tegration, and l'esol'ption, and they occur Ji!'st of all in the can
cer-ctlls wi thin the alveoli. The cancer-stroina may pal'ticipate 
iii these pI'ocesses, within certain limits. 

In rnany cases the f atty degeneration extends uni fo rmly 
throughout ent il'e nodes, but affects only the cancer-cells, the 
strorna meanwhile remaining intact. The alveoli are then lilied 
with a fatty detritus, and the degenerated nodes present the 
color and consistence o[ butter (buttel'y cancer). 

At othcl' times, if the stroma share extensively in the degen
erat ion, the cancer node is cha.nged into a so rt, liquefi ed, whi tish 
gray mass, which can be wnshed away by a stl'eam o[ wa tel' like 
the contents o[ a spot of softening from cerebral apo plexy. 

Generally, howeYel', this pI'ocess of fatty degeneration and 
resol'ption is only pal'tial , and is limited to the old<'s t pol'tion, 
i . e., to the centre o[ the node, and even hel'e attacks only the 
cancel'·Cell s, leaving the fibrous stroma untouched. By shl'ink
age the latter retracts into a solid fibrous mass-the so-called 
cancer.cicatrix. In nodes which a!'e situated on the surface of 
the liver, and in which the shmnkeu centl'e of the cicatrix is 
connectecl with the pe1·itoneal inrestment of the Ol'gan, the mid
dle of the projecting node becomes indrawn after this process 
ancl presents a. saucer. shaped depression, thus forming the so· 
called cancer nm bilication. The pel'itoneuru at the bottom is 
thickened and opaque from inflammation. The umbilication 
may even be obse!'ved in the nodes of moderate dimensions, i. e., 
the size of a cherry. 

As is well kn own, umbilication is not a peculiarity o f hepatic cancer alone. It 
appears, in an enti rely similar manner, in the cancerous nodes of other organs 
which have n. serous investment, if these nodes lie in the vicinity of the scrmm, e. g., 
in cancer o f the intestines, of the pleura , etc. Something analogous occurs even in 
the retracting cancer of the breast, wlii ch has formed connections with the skin. 
On the contrary, in those tumors of the liver, which clo not belong to true cancer, 
in the sense held by us-for example, in metastatic sarconrn , pig ment cancer, etc.
umbilication is generally lacking. Some cases of multilocular cchinococci of the 
liver, when they press forward to the scrnsa, present inequaliti es wltich, at least to 
the palpating fin ger, suggest umbilicatiou. 
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The larger cancer nodes, tlnongh the retrogressive p rocesses 
in question, sometimes girn rise to the 80-called cystic cancer, 
i. e. , a node whose centre contains a roundish cavity lilied with 
sernm, the wall s generally not being entirely smooth. Their 
origin is due to the di sin tegra tion and resorption of the oldest 
porti on o( the hitherto solid cancer nodes, sernm taking the place 
of the resorbed ti ssue. The central cyst, however, is always 
enclosed in a broad zone of younger cancer tissue. 

A species oI cheesy degeneration is sometimes observed, but 
is more rare than fat ty change with its sequel<e. In individual 
cases the cheesy change extends over all the tumors present, and 
involves their entire volnme; generally, howe1·er, i t is limi ted to 
isolated di stri cts of the larger nodes. The cancer nodes become 
d1-y and hard ; and a cut surface assumes a yell owish gray, 
homogeneous look, which g ives the entire node an appearance 
very similar to a large conglomerate of tubercle, or to an old 
gummy growth. The cheesy substance is derived principally 
from the cancer-cell s, which become d ry and atrophied, and 
finall y die and break up into a finely granular detritus. The 
cancer-stroma al so participates in this p rocess ; tl1e circulation 
in it is arres ted, the vessels a re des troyed, the stroma dries and 
becomes necrosed, and in con seq nence is likewise tmnsformed, 
at leas t in part, into a cheesy detritus. 

Carcinoma telangiectodes (fungus hmmatodes) is distinguished 
by an unusually rich development o[ the finer bl oocl -vessels of 
the cancerous stroma. These tumors contain, therefore, a large 
quan tity of blood, are of a bright rose-red color, and are very 
soft ; they seem to grow with g reat rapidity, and very frequently 
are the sea t of smaller or larger extravasations. The hemor
rhagic cancer originat~s in this manner. En tire cancer nodes 
may be broken up by profuse hemorrhages, and converted into a 
bloody pulp. If t umors of this na ture are situated in the vicinity 
of the peri toneum, they ma y tear through the latter, thus allowing 
the blood to pour in to the abdominal cavity. In a case of this 
natme. I fo und the blood, which had issued from the cancerous 
node of the liver, in Douglas's cul-de-sac, exactly like an 
hrematocele retro-u terina. Sometimes the ruptm e of the peri
toneum gives rise to an acu te peritonitis. 

VOL. IX.-22 
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"' e may also speak of colloicl cancer at this point. This 
form of growth is of rare occurrence in the liver ; indeed, it nevel' 
exists in this ol'gan as a pl'imary grow th. Colloid cancers of the 
liver are partly metastatic (as a consequence or a similar growth 
in the stomach and intestines), pal'tly an extension from the peri
toneum. In the metastatic cases the liver contains a number of 
nodes, which can be distinctly seen to have original ly been ordi
nary (cellulal') cancer. For, besides wide alveoli fill ecl with a 
homogeneous colloicl mass, these tumors contain other alveoli 
with pure meclullal'y contents, ancl others again whose cell s 
exhibit the various stages of mncoicl degeneration. Asicle from 
this transforniation of its cells, the nodular colloid cancer of the 
liver does not di[er in any impol'tant particular from ordinal'y 
secondary cancer. 

'l'he anatomiral appearances are quite different when a colloid 
cancer of the peritoneum advances uninterruptedly to the liver. 
This takes place principally through the medium of the sub. 
serous lymphatics. A number of small lymphatic rootlets, filled 
with gray, transparent, cancerous colloid, which shines through 
the wall s of the vessels, can be seen undel' the pel'itoncal invest
ment of the liver and gall-bladder. 'l'he rootlets are connected 
with a widespread, small · meshed net-work of lymphatics, which 
are similady changed and greatly distended . The meshes be
come closer and narrower, their trabeculm broadl:ir, the intersti· 
tial tissue gradually disappears, and thus arise, in ancl beneath 
the serous membrane, !lat, infiltrated plaques of colloid cancer, 
constantly increasing in depth, ancl unceasingly taking the place 
of the hepatic substance. The colloicl growth , however, appears 
not only on the surface of the liver, hut at the same time pene
trates into the interior of the organ. 'Vhen the liver is incised, 
numerous fine canals and a canalicular net-work filled with col· 
loid matter-the canals are evidently lymphatics-are seen in 
the connect ive-tissue sheaths of the larger blood-vessels. These 
lymphatics pass like strings into the hepatic ti ssue. At a some
what later stage the blood-vessels become sheathecl in a zone of 
colloid matter, nearly equal in thickness to their own diameter, 
ancl from these the colloicl cancer grows at the expense of the 
hepatic ti ssue, in the s~me way as at the surface of the organ. 
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Finally, without any special change in the shape of the organ, 
even without any important increase in its size, extensive dis
tricts, and perhaps an entire lobe, may be composed exclusively 
of colloid cancer. 'rile walls of the gall-bladder likewise becom1, 
involvecl in the colloid infiltration through the medium of the 
sub-serous lymphatics. Its mucous membrane may remain free; 
occasionally, however, the colloid cancer breaks into the cavity 
of the gall-bladder. 

In spit.i of all the retrogressive changes which have been 
mentioned, recovery from cancer of the liver can ne1·er occur. 
\Cor some time there was an inclination to believe in the possi
bility of recovery. on account of an incorrect interpretation of 
rertain post-mortem appearances.' This question is so definitely 
settled at the present time that it seems superfluous to enter 
anew upon a discussion of the curability of cancer.' 'I1he various 
dPgenerntions of cancer of the liver may perhaps protract its 
course, but never produce its arrest, and still less a true involu
tion. For we can always convince ourselves, by careful observa
tion, that the outermost layer of the cancer nodes consists of 
unchanged cancerous tissue, and that the peripheral growtl1 is 
constant, unclisturbed by these retrogressive changes which the 
older portion of the growth experiences. 

Se("Ondary carcinomata of the liver repeat, as do cancerous 
metastases in general, all the histological characteristics of the 
pre-existing primary tumor, sometimes even in the most minute 
details. 

In accordance with this fact, the cancer nodes of the liver, 
although agreeing in the general features of their constitution, 
present, however, manifold deviations from each other, both in 
regard to the stroma and to the cancer-cells. The connective
tissue stroma is sometimes well developecl. and forms almost 
half of the entire node; sometimes it exists in such small quan
tity that its blood-vessels seem to course almost nakedly through 
the soft, pulpy mass of cells, and only a few stronger fibrous 

1 Syphilitic tumors, in a condition of involution, seem especially liable to be mis
tn.kcn for hepatic cnncer in n state of recovery. 

~ See J(oelder, Krebs- und Scheinkrebskrankbeiten. ::,,. 376. FrericlUJ, Klinik der 
Leberkxnnkbeiten. II., S. 282. 
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trabeculro afford support to the latter. The alveoli, in which the 
cells lie, are at times relatively wide, again narrow and delicate. 
Their shape, likewise extremely val"iabl~, depencls, as is well 
known, more upon the direction in which they have been cut, 
than upon original differences in form . 'l'he cancer-cells, the 
most important factor of the new-formation, present a great 
variety in their nnmber, shape, size, and arrangement. Their 
number ancl arrangement correspond naturally with the charac
ter of the stroma. In relation to their shape and size, however, 
it is to be remembered-according to the definition which we have 
accepted, that carcinoma is an epithelial new-formation-that its 
cells may therefore present all those forms which the epithelial 
cells of the most varied sites assume. But, as is well known, the 
shape of the cells essentially depends upon their respective po
sition, and they must fit into the space appointed to them; each 
one is obliged to take the place which the others have left for it. 
For this reason it is often the case that there can be no question 
of a definite form and arrangement of cells within the alveoli. 
It is quite otherwise in cases of the so-called cylindrical-cell can
cer and the very rare pavement epithelium cancer. 'Ve very 
frequently meet with cylinder-celled carcinoma in the liver, be
cause the primary cancer of the stomach and intestines, which, 
with especial freqtiency, is transferred to the liver by metasta
sis, usually presents exquisite type of this structure. The 
alveoli of cylinder-celled cancer are generally long and narrow, 
like the canals of tubular glands. The elongated and equally 
broad cells stand close to one another, with the long axis perpen
dicular to the alveolar wall. The free space between the cells in 
the centre of the alveolus is likewise filled with cells of shape 
varying from a long oval to caudate, but without systematic ar
rangement. 

The blood-vessels of the cancer nodes are supported by the 
trabecnlm of the stroma, forming a more or less close net-work, 
generally of a capillary nature. They occur in very diverse num
ber ancl compactness, and, when largely developed, are usually 
enclosed in an extremely delicate connective-tissue sheath. For 
the most part, the finer blood-vessels of the cancer strorna are 
newly formed; this explains their great delicacy and the ease 
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with which they are torn. According to the researches of Fre
richs ' i11 this dirnction-by means of injections-the capillary 
system of the cancer nodes receives its supply from the hepatic 
artery. The capillary net-work, which formerly exi sted in the 
locality of a node, and was ontspread between the branches of 
the portal vein and the veins of the liver, becomes lost as the can
cer develops. Only the larger branches of the portal and hepatic 
veins conrse throug h the nodes ; bnt, unless the cancer breaks 
into the interior of these vessels, they gradually become com
pressed a nd destroyed. 'rhe branches of the hepatic artery 
which nourish the cancer nodes are relatively wide, and in very 
largely developed c:ircinoma the trun!< of the main artery itself 
is perceptibly dilated.' On the other hand, the branches of the 
portal vein, which li e in the neighborhood of the cancerous tu
mor, are compressed, narrowed, and do not admit an injec tion 
mass. 

Histogenesis.-Ili stologists have given carcinoma of the liver 
a certain pre(ert> nce as a sta,rting-point for thPir researches into 
the origin of cancer. It may be doubted as to whether this was 
a happy choice. At any rate, the fact that the majority of ob
sen·ers lHwe made no s tri ct differentiation between primary and 
secondary cancer, and between cancer and sarcoma o( the liver, 
and that accordingly they have not hitherto agreed concerning 
the natnre of the object of their research, has certainly con
tributed greatly to the prevailing differences or opinion in reganl 
to the origin of carcinoma of the liver. So far as secondary lte
patic cancer' is concerned, every one who has made a thorough 
microscopic investigation of the subject will agree with me in 
the assertion, that the microscope does not give an adequate ex
planalion, either of the genesis of carcinoma o[ the Ji ver, or of 
the share which the various tissue elements of the ]i,•er have 
taken in its formation. Por, though we examine the very 
youngest nodule, we learn at most how it grows, not how it has 
originated; nor can we di scover what shape it took in the earliest 
stages of its existence. This hiatus must be filled by supposi-

1 KJinik der Leberkrnnkb. II. S. 276. 
1 Vide fi'reric/1a, Joe. cit. 
i Cf. the remarks in the remaining sections on carcinoma of the liver. 
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tions based upon the facts with which our knowledge of the de
velopment of cancer has supplied us. 'fhe l:itter processes of 
growth are likewise difficult to follow microscopically; for the 
boundary between cancer ancl hepatic tissne forms a sharp line, 
on one side or which lies the unchanged, or atrophied, liver sub
stance, while mature cancer tissue already exists on the other 
side. No gradation between the cells of these two tissues is per
ceptible. On the contrary, we can see that the connective-tissue 
trabeculre of the stroma are the direct continuation or the capil
laries, which course between the rows o[ hepatic cell s, together 
with the sheaths of connective tissue surrounding these vessels. 
The uniform repetition of this appearance creates the impression 
that the growth of the secondary cancer nodes is effected by 
means of a progressive division and increase or the already ex
isting cancer cells at the periphery of the node, during which pro
cess the liver-cell s remain passive, atrophy, and quickly disap
pear, while the cancer·stroma represents the remains or the he
patic substance a fter the destruction of the liver-cell s, i.e., the 
withered capillaries in combination with their accompanying con 
nective tissue. That a new.formation of capillaries, which are 
nourished by the hepatic artery, takes place in the connective
ti ssue frame.work of the cancer, is proved, not by mea ns of the 
microscope, but by " injec tion experiments." But as regards 
the earliest steps in the formation of the tumor, as already re· 
marked, we are confined to hypo theses. Our opinion is that the 
germs of the new.formation have wandered, or have been canied 
into the liver. This would occur preferably, or even exclusively, 
through the medium of the blood-vessels and lymphatics. These 
germs consist of cells which previously were elements of the 
primary cancer, but have broken o!I from the g rowth, and, after 
reaching the liver, have continued an independent existence. 
Through repeated dil'ision of these contraband germs, a cluster 
of cancer-cell s is formed, and this, by continuous proliferation, 
sends out sho9ts and branches in all direc tions. The latter force 
themselves into the interstices of the hepatic parenchyma, and 
take the place of the latter. That the theory of the histogenesis 
of secondary carcinoma of the liver hern presented does not mee t 
with general acceptance, but that individual investigators differ 
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concerning the chief, as well as the subo1·dinate points o[ this 
view, does not require especial remark. Simply because the pro
cess o[ the origin of cancer conceals itself from direct observa
tion, every inquirer thinks himself entitled to fall back upon the 
theories o( cancer which he has previously accepted, and by their 
help fill the gaps in the observation. Thus it happens that almost 
all possible methods of origin are accepted; one observer asserted 
that the cells of secondary cancer are derived from the hepatic 
cells and the epithelium of the biliary-ducts; while another claims 
that they originate in the endothelium of the blood-vessels, es
pecially in the endothelial tube of the capillaries; wliile a third 
finds their source iu the cellular elements of the connective tissue, 
etc. 

3. Pigment Cancer (Carcinoma Melanodes). Melano-Sarcoma. 

Until within a short time pigmentary tumors were classed by 
most authors among the carcinomata whenever they pursued a 
malignant cou1·se. Vil-chow' was the first to emphasize the fact 
that many of the so-called pigmentary cancers should be in
cluded among the sarcomas, and he accordingly termed them 
me1ano-sarcorna. If, however, we consider the characteristic or 
carcinoma to consist in its epithelial origin, while the tumors 
which are clue to proliferation of cells in the tissue belonging to 
the group o( connective-tissue substances, are included under 
the term sarcoma, we cannot doubt that all pigmentary growths, 
which do not belong to the benign melanomala or \'irchow, must 
be classed among the melano-sarcomata, and not among carcino
mata. For we can readily convince ourseh·es that the cells of 
these tumors are not of epithelial origin.' \Ye hold, therefore, 
that the melanotic tumors which are found in the li\"er are with
out exception melano-sarcomas in the genetic sense above men
tioned. This, however, shall not prevent 01u· use o[ the convenient 

1 Krankh. Geschwiilstc. JI. 1 S. 271, et a.1. 
~Whoever accepts, on the contrary, the alveolnr structure ns n criterion of cancer, 

will consider certnin cases of melnno-sarcoma (likewise of the liver) nmong genuine 
cancer. For it is I\ matter of foot that there a.re tumors of this nature with a et:ructure 
resembling that of caucer1 i. tl. 1 alveolar. 
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name of vigment cancer for these growtli s. Pigment cancer oc
curs with extreme rarity as a primary formation in the liver. 
:Ma ny authors ha,·e doubted or denied such an event, bu t, as it 
appears, without su ffi cient reason. Isolated observations are 
oppos~d to this view. For example, under the name o( primary 
melanotic endotltelioma ef tlte liver, Block' recently described a 
case of diffuse or infiltrated pigment cancel', which belongs in 
thi s category, and in which the primary affection of the liver 
cannot well be cloubted. Frerichs' reports an analogous case 
of spindle-cell sarcoma of the liver with pattly pig mented cells; 
numerous yellowish and blacki sh nodules, from the size of a 
hemp·seed to that of a pea, were found in the greatly enlarged 
liver o[ a woman fifty years of age. 

As a rul e, pigment cancer of the liver is d11e to a process of 
metastasis. The primary location of the t umor in question, as 
is well -known, is most frequently in and abo ut the eye, as well 
as in the skin. If metastases orig inate from these localities, they 
may a ppear in various viscera, but occur with especial preference 
and frequency in tlie liver. In no other place does secondary 
melano-sa rcoma approach the exuberance of development, or so 
rapidly attain such an enormous volume, as in the liver. As in 
genuine carciuoma, the metastatic disease of the liver in pigment 
cancer arrives at dimensions in comparison with which the 
primary nocles sink into insignificance. The liver Inrnisltes with
out doubt an especially favorable soil for the de,'elopment of 
melanotic tumors. 

Pigment cancer occurs in the liver, sometimes in the form of 
multi ple nodes (which occasionally present the structure of 
"radiatecl sarcoma" [" Strahlenkrebs" ']), sometimes in the 
form of a widespread, diffuse infiltration. N ot unfrequently both 
forms appear to be combined in varying proportions. 

In nod ular pigment cancer, as in the common forms of carci
noma, we find a large nnmber of rounded tumors in all parts of 
the liver. The nodes, whose size varies from that o[ a cheny to 
that of an apple, or even larger, for t he greater part seem to be 

1 Arch. d. Ileilk. XVI. 1875. S. 4.12. 
'Klin. d. Leberkr:mkheiten. JI. 1 S. 319, et seq. 
1 For further particulars vide p. ;J49. 
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sharply circumscribed, but do not appear to be encapsulated. 
Their color is now a black to blackish brown, now a ligh t or 
dark gray; again, they are of a varying black spotted wi th 
gray ur white. Aside from their color, the cut surface of these 
nodes is homogeneous, their consistence moderately firm, b11 t 
somewhat softer than the sunounding hepatic tiSS LLe. If the 
knife-blade is carri ed across an incised node, as a rnle, a genuine 
cancer-juice of Cl'eamy consistence does not appear, but only a 
clom1y serum, intermixed with very small black fragments of 
the tumor. But when softening and di sin teg ration of the pig
mented cells have occurred, pressure causes the flow of a sepia
colored, ink-like fluid, of serous consistence, in which cell s, cellu
lar detritus, and, es1wcially, numerous free pigment granules, are 
suspended . The nodes p roj ect from the surface of the li ver in a 
globular shape, but a re somewha t flattened. Tile serous mem
brane which covers them is smooth and, a t the most, is slightly 
clouded. The peculiar urnbilication of genuine cancer nodes is 
generall y lacking in nodula r pigment cancer. 

Through the presence of these nodes, the liver experiences a 
considerable increase in ci1·cumference and weight. In the cada
ver the organ is not unfreqnently found to weigh from twelve to 
fifteen pounds, and in isolated cases a ttains a weigh t of twenty 
and even twenty-five pounds. In spite of thi s, the hepa tic ti ssue 
between the nodes may be much reduced in volume. It likewise 
suffern changes similar to those expel'ienced in genuine hepatic 
cancer, and it assumes with especial frequency an icteric color 
from the same causes as in the la tter lesion. Certain tracts of 
the preserved live1· ti ssue, or perhaps its entire extent, often 
have an irregular brown and gray ish black, fl ea-bitten or g ranite
like appearance, which is due to the fact that very small g roups 
of pigmented tumor-cell s are deposited between the partially 
normal tissue elements of the liver. This will be described more 
in detail under Iufiltrated Pigment Cancer. 

Concerning retrogressive changes-in addi tion to the morn 
rarely observed hemorrhagic saturation of individual nodes lead
ing to complete destruction, and which, when they occur in the 
neighborhood of the peritoneum, may cause its rup ture, and re
sul t in hemorrhages into the abdominal cavity, followed by peri-
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tonitis-nothing is worthy of mention, sa1·e a degeneration of 
the nodes into a thick , black , pulpy mass. In thi s condition the 
cell s of the tumors are conver ted into a detri tus consisling al
most entirely of p ig ment g ranules. There are no fur ther changes ; 
the detri tus remains passive without being resorbed . 

The anatomical pictu re of dij/"1tse infiltrated p igment cancer ' 
is essentially different from tha t ot the condi tions hi therto de
scribed. In the lesion in question the liver enlargPs very con
siderably in a relati vely short peri od, and without experi encing 
a notable cliange in its extemal form. \Vithin a fe w months it 
reaches a weight of from fif teen to twenty, indeed , eveu twenty
fonr pounds. In the later s tages of the disease we generally find 
all parts of the liver, al though not to the same degree, undergo
ing the changes in ques tion. The external surface of the organ, 
howevel', generally remains smooth ; bnt in those localities in 
which the infiltration, with the elements of the pigment cancer, 
has become very compact and dense, broad, but very flat, knob
like pro tuberances appear. The capsule of the liver covering 
them is slightly clouded . 

The enlargement oE the li ver is caused by a deposit of tumor
cell s betwee11 the normal, forma tive elements of the organ. In 
all d irections the hepatic cells are so intimately commingled 
with the cell s of the pigment cancer tliat i t is quite impossible 
for the unaided eye to di stinguish the hepatic substance from 
the new-formation. The hepa ti c cell s remain-in a more or less 
compressed and a trophied condi tion- between the cells of the 
pigment cancer, or they soon become completely destroyed from 
the g rowth of the tumor cells. But in both cases the peculiar 
acinous s trncture oE the li,·ei· remains distinctly recognizable. 
The cut surface of such an organ presents an extremely varie
gated appearance. The acinous stmctu re may still be recog
nized in all directions, even in the spots which have suliered the 
greatest change ; the acini, however, are greatly enlarged, and 

1 In an exact acceptation, only a predominonce of node f ormation or of infilt ration of 

pigment cancer should be mentioned, because in the former there are almost always in· 

fil tro.ted tracts, and in the latter full y developed nodes may be observed in the centre 

of the infiltrated portion or near the same. 
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exhibit a mixed color, which is compounded of the brown of the 
liver substance and the white and black of the infiltrated new
formation. This parti-color presents all possible shades from 
brownish black to the palest gray brown; the color also changes 
according to the extremely variable quantity of blood in the dif
ferent portions. Small black noclules, more or less distinctly 
circumscribed, are strewn throughout the diffusely infiltrated 
tissue, tlie growths varying in size from a poppy·seed to a small 
cherry. 'rl1e small er ones exist in large numbers. Since, how
ever, the so-call ed pigment cancer contains not only black cells, 
but also cells which are either free of pigment, or possess but 
little, we flnd white or light gray nodules side by side with the 
black ones; and in localities in which these colol'less cells occur 
in the nature of an infiltration, the hepatic tissue becomes paler 
by the admixture of white and light gray. In this way the cut 
surface of the liver receives a peculiarly spotted or flea-bitten 
aspect, which has not inaptly been compared to granite, and has 
led pathologists to bestow upon this questionable formation the 
name of granite-like cancer. 

\Ve are aided by few thorough examinations relating to the 
finer strucfore and hi togenesis of pigment cancer of tlte liver. 
The principal constituents consist of cells which, for the greater 
part, or even wholly, are pigmented. The pigment is partly dis
solved, the cells haring a diffuse brown color; partly exists in 
the form o[ black granules, which lie embeddPd in the proto
plasm. The pigment grannies are often present in such quan
tity that they conceal everyth ing else, and gire the cells the ap
pearance of black, homogeneous masses. 

The cells of nodular pigment cancer have a round, elongated, 
or spindle-shaped form, frequently caudate, and are held to
gether by a small quantity of fibrillated or pulpy-albnminoid 
connective substance. A definite arrangement oE the cells is not 
always perceptible, especially when they are round in shape. 
Commonly, however, the cells are spindle-shaped, and lie side 
by side in small bunclles, which are mutually interwoven. The 
black nodes are rich in delicate, newly-formecl blood-vessels. 
According to the analogy between this growth ancl hepatic can
cer, it is probable that these vessels proceed from the hepatic 
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artery, while the 1·essels which are connected with the portal and 
hepatic veins ha1·e been probably destroyed. 

·with regard to their genesis, it is assumed that the indi. 
vidual nodes are produced by the increase of cells which ha1·e 
become loosened from the primary tumor, and have wandered 
into the liver. There is no direct evidence as to the manner in 
which this is effected, although it is presumable that the trans· 
portation is effected by means of the hepatic artery. ·when 
they have reached the liver, these cells increase by a constant prn· 
liferation, the liver meanwhile remaining pcr[ectly ]Jassive, or 
rather it seems to become compressed by the grnwth oE the new. 
formation . In all probability those districts of the 01·gan which 
previously were unaffected become infected later by the nodes 
which were first developed. 

\Ye are better informed concerning the histogenesis of infil. 
trated pigment cancer of the liver. I have examined a case in a 
man forty years of age, who had a melanotic tumor of the cho· 
ro'd, 1 and who died some months after the enucleation of the 
eyeball. The autopsy revealed an enormously enlarged liver 
and spleen, both organs being the seat of infiltrnted pigment can· 
cer; the remainder of the body, however, was entirely free from 
metastases. In shape and size the cells of the morbid growth 
were simi lar to those of an ordinary mammary cancer, but were 
pigmented in clifterent clegre~s . In the spleen they were either 
isolated or strewn in little groups between the cells of the reel 
pulp. They were likewise interniingletl with the bloocl·corpus· 
cles in the so-called capillary veins of the spleen. In the splenic 
vein, as well as in the trunk and hepatic branches of the portal 
vein, a considerable number of rnorbicl cells were lodged, and 
were easily recognized by the pigment they contained; they 
were found not only in the blood itself, but likewise in thrombi 
which existed in the vessels mentioned. In the liver, however, 
the capillaries of the portal system were almost everywhere 
crowclecl with cells of the pigment cancer, and were devoid of 
blood. 'rhe capilJaries were notably clilatecl, the rows of hepatic 
cells between them being correspondingly compressed and atro· 

1 Arch. d. lleilk. IX. 18081 p. 38!) (with microscopicnl plate). 
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phied. In the localities which were most abundantly infiltrated 
the cells of the liver had completely di sappeared, the capillaries 
-filled with morbid cells-were in contact with each other, and, 
together with the remains of the compressed hepatic substance, 
formed a frame-work with regular, rounded alveoli, rery similar 
to the connectirn-tissue stromaof ordinary cancer, and nourished, 
like the latter, by capillaries which belonged to the hepatic ar
tery. There can be no doubt in this case that the germs of the 
morbid formation, ii not exclusively, still in very large propor
tion, wandered through the portal vein, starting primarily from 
the spleen, and likewise that the rnelanotic infiltration was inlra
capillary. \Yhethl'l" in similar cases the transportation of cells 
takes place tl1rough other channels-perhaps by means of the 
hepatic artery-must be left undecided for the present. 

In Block's prev iously mentioned case of primary pigment 
cancer of the liver, the new-formation presented a pronounced 
alveolar structure, ancl the cells lay immediately in contact with 
Pach other; that is to say, there was no inter-cellular substance. 
Block regards the ah•eoli as dilated capillaries, between which 
the hepatic cells gradually and completely di sappear, and con
siders the pigmented cell s which form the contents of the alveoli 
as the offspring of the endothelium of the vessels, or of the cells 
of the capillary wa ll s. Ile likewise succeedecl in discovering, in 
the connective-tissue stroma of the endothelioma, capillaries 
which were in process of formation, and were connected with 
branches of the hepatic artery. 

Sometimes the nodular pigment cancer of the liver presents 
the pecul iar appearance of radiated sarcoma; ' that is to say, 
rathPr thick wh ite fibrous cords, which radiate through the 
black nocles and divide them into acini or lobules. .Accordi11g 
to Rindfleisch,' thi s peculiar structure is explained by the fact 
that " tlie capillarie , ns far as to the point where they empty 
into the her ati c veins, are plugged by black cancer- cells, in con
S<'quence of ,.,hich the familiar spindle formation by which this 

1 See Ji'rerich's plnte, At.las zn den IJeberkrauk. 2. IIeft. Taf. IX. 1 Fig. 3. Vir· 

chow's krnnkh11f. GeschwU.lste. JI. , S. 2SG. 
· See his Pnthol. Gewebelchre. 5. Autlo.ge. S. 431. 
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part o{ the Yascular apparatus is distinguished occnrs in the 
forms o{ stars o[ every possible dimension." According to this 
the pigmented radiated cancer of the liver may be directly 
classed with infiltrated pigment cancer, and their histogenesis 
is similar. 

4. Adenoma of tlte Liver (Adenoid Liver). 

This form of tnmor, partly because of its Rlill di puted rela
tionship to carcinoma of the liver, has excited a most lively 
interest among histologists ; at the same time, there have been 
but few opportunities for the clinical study o[ the disease. For 
the number of cases of adenoma o[ the liver which have been 
hitherto observed and described is ver·y small , and, moreover. 
as Ilo[mann' has already stated in detail, it is undoubted that 
tumors of very dissimilar dignity ancl extraction have been de
signated by this name. In many of the cases the tumors which 
have been described as adenoma of the liver could not in any 
possible way be said to have any relation to cancer. In others, 
on the contrary, the liver was studded with tumors, which, with
out the aid of the microscope, would certainly have been classed 
with carcinoma, especially since their symptoms and course 
would soonest suggest a cancerous degeneration of that organ, 
although they present certain deviations from the ordinary clini
cal history of carcinoma of the liver. The number of the latter 
cases, which alone concern us here, as already remarked, is very 
limited. I include under this head Griesinger's case,' which fur
nished Rindfleisch' with the basis of his excellent exposition of 
the histology of adenoid liver, Greenfielcl's' case, that observed 
by Kelsch and Kiener,' and a briefly described case by Birch
Ilirschfeld.' 

I Virch. Archiv. xxxrx., s. 203. 
'Arch. d. lleilk. V. 186l. S. 385, with plates. 
3 Idem. See nlso his Pathol. Gewebelebre. 5. Aufl. S. 427 et seq. 
~ Trau!lact. of the Path. Soc. (of London). XXV. 1874. S. 1GG. 
6 Arch. clc Physiol. norm. et pa..tbol. No. 3. 1876. Abstract in Vircbow-Hirscb's 

Jabrcsber. lSiG. l. 1 2, S. 28.3. The original ha.a fine microscopic plates. 
' Lehrbucb d. pathol. Anat. S. 958. 
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In all the ra sps cited the tumors ill question were not si ngle, 
but nltll t iple. The li\·er, g reatly enlarged , conta ined many hu n
dreds of nodules, from the size of a p oppy-seecl , and less, to that 
of a p ea , or even larger. Besides these, there are commonl y sev
eral larger nodes, of abou t the size of a hen's egg. The nodules 
are strewn throug hout the whole liver , and appear prominen tly 
upon the surface o( th e organ in the shape of roundecl protuber
nnces. Seen upon a cut section, the larger noclules exhibited a 
capsnlo of delicate connective tissue ; the smaller ones, on the 
contrary, although dis tinctly circumscribed , wern in immediate 
contact with the hepa tic substance. The tumors either presented 
a homogeneous aspec t, or showed by th eir lobular design that 
they orig inatccl in a confluence of smalle r nodules. Adenomata 
are somewha t so (ter a ncl more succul en t t han the liver ti ssue, 
and their cu t s ur(ace projects a little aborn the ln tter. They pre
sent a g rea t va riety o ( coloration. Jn general it va ries between 
whiti sh g ray a nd pa le y ellow. \\' hen very vascul a r, t hey as
sume a reddi sh, even a bright reel, aspect. FrPqnentl y they 
show a livd y y ellow, y ellowish, or oli ve g reen tone o( color, 
which depends upon the vary ing amount o( bili a ry matter they 
eontain. On pressm e the aclenoicl nodes cli scha rgo onl y a scanty 
quantity o ( rather clear, sero-mucons fluid, but neither can cer
juice nor creamy fluid . After a tim e the la rger nocl Ps undergo 
retrogressive clrnnges, especially a widespread ancl high degree 
o( fatty degenera ti on of the tumor- cell s ; hemorrh ages, more or 
less profuse, al so occur in th e softened tissue, by means o( which 
th e orig ina l conditi on o( the tumors is so changed that they be
come unrecop:ni zable. As a general thing, the hepa tic t issue 
between the adcnoicl nodules retains i ts orig inal cha rnr terist ics; 
H lnrger nodes be presen t, a stasis of b ile may orcur, g idng the 
acl enoid noclu les, as well as the Ji\·er tissue, an icteric color. 

So far as we may judge from the limited obsen·ations at our 
command, adenoma o( the li ver, even when larg<>ly de,·elopecl in 
it s orig inal locati on, as a rule r eta ins the chm·ader o ( a local 
disease. It confines itself to the liver, ex tending neither to i ts 
ly mpha ti c glnnds nor to di stan t organs. In Greenfield's case, 
however, in aclclilion to the formati on in the liver (regarded as pri 
mary), adenoid nodes exis ted in the lungs and mecliastinal glands. 
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In its intimate structure, adenoma of the liver differs from 
cancer much more decidedly than in its macroscopic character
istics. As its name indicates, adenoma is constructed after the 
type of genuine glands, especially the tubular variety. Its 
glandular tubules in part lie parallel wiLh each other, anu partly 
interlaced ii1 a sort of net-work, being connectecl with the inter
acinous bilinry-dncts in the same mamwr as the rows of hepatic 
cells. The ndenoma tubules, especially upon a transverse sec
tion, possess a marked similarity to the convoluted tubes of the 
cortex of the kidney. The single layer of their epithelium con
sists of cell s varying in shape from short cylindrical to cubic. 
\Vitl1in the lumen, which is surrounded by epithelium, lies a 
tough, mucoid homogeneous mass of yellowish or greenish color, 
which has been consiclered an analog ue of glandular secretion. 
The glandular tubules are sustained and lwld together by a con
nective-tissue stroma, which likewise serves as a support for the 
blood-vessels. A close net-work of capillaries enwraps the 
tubules-the source of their supply, at least in the smaller nodes, 
being the brnnches of the portal vein. 

In relation to the origin and growth of adenoma of the liver, 
it has been discovered, by the aid of the microscope, that the 
tubuli proccecl from the rows of hepatic cells and the glandular 
cells spring from the hepatic cells themselves. In a given region 
the cells of the liver at first undergo an enlargement, and these 
l1yperpl astic cell s immediately increase by fi ssion. The cells 
which have thus originated, now arrange themselves in a circular 
order about a central biliary capillary, ancl thus create a cellular 
tube or glandular tubule. During this transformation of the 
trabeculm of hepatic cells into adenoma tubules, the capillaries 
at first remain unchanged. The subsequent growth of the nodes 
proceecJs in a variety of ways, partly by the transference of the 
hyperplasia and change of type to neighhol'ing hepatic cells, 
partly through confluence of the nodules, and, finally, by means 
or a fo rmation o[ lateral off-shoots from the already existing cel
lular tubules. In certain cases adenoma o[ the liver perhaps 
owes its origin not to the process just described , but rather to a 
hyperplasia of the epithelium of the biliaTy-d11cts, in conjunction 
with which lateral branches push out from the finer, inter-acinous 



PATIIOLOGlCAL AXATO:IIY. 333 

bile-dnrts, and subsequently develop into long tubules which 
pu:;h the hepatic tissue 1 before them. 

It would be an interesting question-not alone from a histological point of ,·iew 
-to determine the relationship existing between the ndcnomas and certain other 
closely allied new-formations of the liver ou the one hand, and primary hepatic can
cer on the other hand. Our own studies in this direction have led us to bl'licve 
that a gradual tran;;ition occur3 in spots from partial hyperplasia of the hepatic cell s 
(which is especially obse rved as vicarious hyperplasia after the atrophy of the parcu
chymiL of the live r) to the so-called multi7Jle, 11.o<l1thir, hypcrpln !-ia of the lwpat.ic 
ti ssue (F'riedreidi), and thence to the genuine ad,nom:L of the liver. These condi
tions are, therefore, identical in their essence, and deviate from each other only in 

sul>ordinatc and extr insic points. I am, further, o( the op inion that a grndual 
transition likewise occurs from aclcnoma to true primary cancer of the liver, and 
that uncler certain circumst:mec~-e. 9., when it hccomes irritated or in some way ex· 
cited to a more rapid growth-the former may be transformed into the latter, and 
that the typical new-formation of glandular epithelial cells anrl glnmlular tubuli 
mny change to an atypic and cancerous growth. Adcnoma io:, as it were, a histolo
gical stepping-stone for primary cancer. The new-formation m'\y remain in this con
dition permanently, or for a longer or shorter period, Uut it may also lapse, sooner 
or later, into carcinoma. This view rests chiefly upon the fact that during the de
velopment o[ primuy cancer, every one of the processes to which nttcntion has been 
called can he observed side by side: thus hyperplasia nnd proliferation of the he
patic cells, widening of thC! traheculro of liver cells, or their transformation into 
glandular tubnli with a wreatli.shaped arrangement of the epithelium (adenoma); 
finally ntypic proliferation of cells and degeneration of prc-C!x isting glandular tu
bules into cancer-ducts and cancel'Ous alveoli. 

5. Sarcoma and Rl'lated Forms from the Serifs qf Oonnecli/'e 
Substances \with tlte 1'.taplion q/' ,lf elcuio-Sarcoma). 

A series of morbid growths, which, from our modern, histo
logical point of view, must be designated as sarcoma, occur in the 
liver under conditions which cause them to sim uln.te genuine car
cinoma to such an extent that we are unable to differentiate them 
without the use of the microscope. Sarcomatous tumors o[ the 
1in.:" l" have been rpcranh .. cl. almost withont exception, as carcinoma. 
This was so not o~ly at enrlie 1· periods, but even to-day, when the 
terms cancer and sa rcoma are more sharply cl<>finecl, it still 
frequently occ urs. Indeed, it is unclonbtellly trne that even a 

'See Birclt-llil'sclifel<l, loc. cit. 
VOL. IX.-23 
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physician, who is perfec tly familiar with the pathological anatomy 
of morbid growths, is not abl e, under all cil'cumstances, at least 
during life, to recognize sarcoma of the liver, as su ·h, or difTt-"renti
ate it from genuine ca1cinoma. This, howe,·cr, is justified by the 
fact that, at present, we still classify the sa rcomas and kindred 
tumors of the liver under the category of hepatic carcinoma. 

Sa1·co nrn of the liver is by no means so rare a ha been com· 
monly supposed until recently. As a primary g rowth, sa rcoma, 
indeed, has been found in the liver in but few instances. On the 
contrary, the sarcomatous metastases develop in the l i1·er with a 
certain degree of preference (still more frequently, howeve r, in 
the lungs, serous membranes, and in the kidney and pancreas); 
and it is precisely these secondary hepatic sarcomas which pre
sent the grea test similarity to ordinary cancer. 

In the majol'ity of cases of metastatic ~arcoma of this organ, 
the morbid growths attain so small a volume, 01· ex ist in su<'h 
limited number, that, ilttra vitam, they an• qnite ovPrlook<,cl. 
especially when they are imbedclecl in the hepati c parcnchyma. 
They are then only discornrecl accidentally on autopsy. In 
indi\'idual instances, howe,·er, seconuary hepatic sa rC'omata 
reach such a development, or appea l' in such nnmber, that the 
liver acquires a colossal volume, ancl a wPight of three to five 
times its normal fig ure, possessing, accordingly, great resem
blance to an ordinal'y cancerous liver. \\Te then find the l iver 
more or less uni[orm ly studded with dozens, e,·en hundreds, of 
nodes, which usually are shal'ply defined against the compressed 
hepatic substance, and appear as rounded elevations on the sur
fa ce of the organ. The serosa upon these knobs is cloudy ; dis
tin~t umbilication, however, is lacking. More rarely th e sar
comatous formation in the liver occurs either as a di If use infiltra
tion , with a more or less complete supplantation of the hepatic 
parenchyma, or in the form of nodes, whose borders lose them
selves in the surrounding tissue, like an infiltrntion. The latter 
condition may espPcially be obsened in med ullary lympho-sar-

The remaining characteristics or hepatic snrcoma clrnnge 
according to the iwc uliarities of the pl'i111a1·y tmn o1'. Fibro
sarcoinas possPss a firm , brawny consistence and a whiti sh tint. 
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Their cut surface is homogeneous or indistinctly striped. l'nder 
pre>su1·e they give issue to a scanty liquid, of a clear, slightly 
11111l'oid charncler.' 'l'he same may be said of myo-sarcoma, 
which is extremely rare as a secondary tumor of the li1·er.' 
St>('Ondary osteo-sarcoma (malignant osteoid of Joh. )fueller) 
appears in the liver, not of hard, hony consistence, like the pri
mary tumor, but in the shape of distinctly cil'Cnmscribed nodes, 
of a soft, medullary aspect. Secondary lyrnplw-sarcorna oi the 
li1·er occurs the most frequently, especially as the soft, medullary 
1•ariety, very rich in cells, and exhibiting great similarity to 
111edullary sarcoma. I have also observed in the liver so-called 
hard lympho-sarcoma. Medullary lympho-sarcomala,' both in 
the fonn of nodes and of infiltration, arn also especially distin
guislwd by the fact that, when the cut snrfacP is pressed upon 
hy the knife-blade, it dbcharges a thick, creamy juice, thus 
rendering it still more similar to cancer. 

When we consider the nature and location of the primary tumor, it will not be 
difficult, as n rule, to diagnosticate sarcoma of the liver, as such, or lo differentiate 
it from cancers of an epithelial nature. In the rarer cases in which the source of 
the morbid growth cannot be ascertained with certainty, the d iagnosis o( rnrcoma 
nrnit be effected by the microscope. The hi stology and genesis of hepatic snrcoma 
lmve not hitherto been thoroughly investigated. In all probability they proceed 
from cell-germs which have wandci-cd into the liver. In the presence of the grow
ing mass of the sarcoma, thcr parcnchyma of the liver remains perfectly passive, 
au<l J.ccomcs compressed. The development of snrcomatous metnstnscs in the liver 
is usunlly quite rapid; for this reason retrogressive changes do not readily occur. 

Other tumors which belong to the series of the connective substances, such as 
tibroma, chondroma, glioma,4 etc., occasionally make their nppcnrnncc in the liver; 

1 l saw the liver of a. lad, eighteen years o[ ngc. studded with nt least one hundred 
tll'nse tumors of tendinous aspect, and on the nverage ns large as a hen's egg, between 
which only small strips of the atrophied hepatic tis.~ue rema\ned. The liver was enor· 
111ously enlarged, weighing nearly fifteen pounds. The primary fibro·sarcomn nppar
ently originated in the tenrlon of the biceps femoris. 

~The only case known to me is described by Brrxiou:sky in Virch. Arch., 67. Bd. 1 

:-.\ 227. The primary myo·sarcorua. was located in the stomach. 
See the very instructive cnse of Wagner's in the Arch. d. ITcilk., VI., 186:3, S. 53. 

Thi' point of origin or the new-formation is not distinctly noted. 
•The case examined by Biuouri (Moleschott's Uuter~uclnmgcn. X., 181J!J), of 

1H•condnry glioma o[ the liver, is of especial interest, because, like the diffuse melano· 
sarcoma of the liver just described, it owed its origin to o. growth of intrn·co.pillo.ry 
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but, aside from their extreme rarity, they do not readily lead to a mistake for 

carcinoma. Since they are commonly isol.atcd, reach but a moderate volume, and 

have a relatively prolonged development, they arc, for the most part, first noticed 

in the cadaver, where the recognition of their histological nature cannot Uc 

difficult. 
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1862- tSGL 2. Bel, S. 321.-Luschk~. Arch. f. path. Anat. v. Virch. Bd. IV., 
S. 400.-J Wilka, Transact. of the Path. Societ)·· Vol. X.-Bof'ttcher. Arch. f. 

path. Anat. Bel. XV., S. 352.-tan der Byl, Tranc:.act. of the Pnth. Soc. Vol. 
JX., p. 201.-Rokitansl·.11, Lchrb. d . path. Anat. Wien, 1861. 11!. Bd., S. 200 
ff.-l'irclww, Verlrnncll. cl. Wiirzb. Gesellsch. I. Bd., u. Gcs. Abhand1., S. lri;). 
-f1'1·ericlts, Klin. cl Leberkrankh. 1801. Bd. IT.. S. 271 ff.-E. 1Yftuner, Die 
Struct. d. Lehcrkrchs. Arch. d. Hcilk. 1861. II., S. 209.-E. Rollet. Wien. 
med. Wochenschr. 1865. XV. 14, 15.-Nnrtnyn, Rcichert's u. Du Bois-Rcy
mond1s Arch. 1866. TT. 6.-Jfurchison, Olin. Leet. on Disen.s. o( the Liv. 
J ... oncl., 18681 S. 187 ff.-&lmeppel, Arc11. cl. Heilk. 1868. S. 387.-Fetzer, Beitr. 
z. llistC'genesc d. Lcherkrehs. Disser.-Tnaug. 1\ibingcn, 1808 (prresicle Schuep
pcl).- lVu~ff. Der prim. LclJerkr. Disscrt.-Tnaug. T!lh., 1870 (prrcs. Schucppel). 
-Uicsrnfelll, Disscrt.-Innug. Berl., 1808.-.E. Jless, Zur Path. d. Lcbercarc. 
Diss.-Ino.ug. Zurich, 1872 {Klinik v. Biermer). 
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Historical Sketch. 

It was not until the Renaissance of anatomy, in the sixteenth 
nnd seventeenth cPnturies, that the rnrious anatomical ehanges 
in the liver-enlargement (obstrncliones), condensation (indura
tionPs), abscesses and softening (apostemata, colliquationes), tu
mo1·s, cysts, "steatoma, ., tubercles, scinhus, infarctions-gradu
ally became known,' 

In the great anatomical compilations of the seventeenth cen
tury, ancl in the later works of Lieutaud, Sandifort, and Baillie, 
are descriptions of hepatic tumors which undoubtedly were either 
carcinomata, or other malignant neoplasms. lt was helu that all 
these tumorn, as Galen had taught, were the result of inflamma
tion of the liver, or the consequence of metastasis of the tumors, 
which later gave rise to the term" congestion " or infarctus of the 
liver. 

The interpretation of hepatic cancer as an especial anatomical 
form of disease, and its differentiation from other kinds of indu
ration and tumor formation, belong to the close of the last cen
tury, and particularly to our own, 

Bayle's' excellent researches laid the founclation for the 
anatomical discrimination between cancer and tubercle, The 
anatomo-pathologieal bent which was impartecl to medicine by 

1 InJuration, scirrhus, and tumors of the liver were also described, by the physici:rns 
of antiquity, as the sequelro of inflammation of this organ. Anatomical demonstrations 
of the nature, appearance, and peculiarities of these growths and indurations were not 
given. (llippokrate81 Aphoricm., Sect. VI., Edit. Kuehn, Jll., S. 7J5.-G<tfen, Method. 
:Medendi. 1 Lib. II., C. VlI.-Aretaus, De ca.us. ct sign. acut. morb, L. I., C. XIII. 
Ed. eadem, S. 10!1.-Several excellent descriptions by J.lloruagni, Ep. 30, Art. 14, Ep. 
:18, Art. 28. AJso Art. 20, 31, a fine description of granular liver. See also Ep. 361 Art. 
2:1.)-Tbe medical authorities of that day aC'cepted the anatomical discoveries, but held 
lo their opinion, that the varions tumors, tubercle~, nnd steatonrn. were due to inflam
mation. (Bia11cld

1 
Tiist. hep., Lib. I., p. 3:36.-F'r. llojfmann, Diss. mCd. de hep. 

~cirrbo., 1722.--i:an. S1oielen, Comm. in J-I. Boerba.ve Apbor., Lib. III., p. 117.-&oll, 
Rat. med., Tom. IJI., p. 1.-~lf. 13'.dUU, Anat. d. krnnkh. Ila.uci:1 . Uebers. v. Soemme· 
ring, Berl. 1704, S. 130.-Pol'tat, Malad. du foie, Paris. 1813.-Cit. by Frerichs, 1. c., 
S. 27 1. )-Several valuable historical communications in the Ephemerid. medico-phys. 
German. Acad. Crosareo-Leopold. nat. curioR., 1670, nnui sq. See the his~orical notices 
by fl. Koeltlcr, Die Krebs- und Scheinkrebskrnukb. Stuttg., 1853, S. 360. 

1 Diction. des Scienc. med. Paris, 1812. Art. Cancer. 
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the wol'ks of Bichat, Bayle, and Laennec, and which secured 
firnwl' foothold as our century advanced-particulal'ly the rapid 
prop; rPSS in microscopica l resea!'ch, and finally the application of 
the cel lular theory to pathological processes- ha1·e united in illu
minating e1·ery ponion of the hitherto darkened field of patho
logical neoplasms. Nor has reform in special clinical depart· 
ments been wanting. The mistaken and unintellig ible concep
tions of" congestion or the liver," infarctus, and obstrnction also 
gradually fell into di scredit from a clin ical point of vi ew. The 
need of an a natomica l differential diagnosis beca me imperative, 
and finally conquered the fi eld of medical thought which previ
ously had been occupied by Yenerated but false theo1'iPs. 

How powerfully this refol'm in the clinical department of 
medicine was supported and advancecl by the contelllporaneous 
discol'ery of the method of examination by physical diagnosis, 
hal'dly l'equires mention. 

Etiology. 

Howe1·er much the anatomical nature of cancer may have 
been explained through the achievements of pathological anat
omy, the question concerning the etiology of this di sease has 
sull'erecl the fate of most etiological questions-it has remained 
unanswered, But even in this pal'ticula1· a ])!'Ogress is to be 
noted, which should not be undervalued, a lthough it is directed 
mernly to the negative aspect of the question. The divers et io
logical theories which existed in the earlier periods of our cen
tury, at the time of the philosophico-natmal school - theories 
universally accepted and helcl as true, but which cu lminated in 
mere fantastic vaga ries and empt.y phrases-have deserved ly lost 
credence, and the conl'iction has been reached that in the present 
condition of onr positive knowledge the etiological nature of 
cancer cannot be di scovered. 

Certain causative factors which hold an intimate relation to 
the eti ology of hepatic cancer ltave become known to us; if our 
statistic8 were more serviceable, the influence of these fa cto1·s 
rni p;ht be shown with greater certainty by the use of reliable 
figures. Let u s examine the more important of these points. 
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1. Ileredity.-In his epochal work upon diseases of the lil"Cr, 

Frerichs remaJ"ks that "the data heretofore estab li shed are not 

sufficient to secure to heredity a positive influence." But thel'P 

are many facts, not proved indeed by statistics, wh ich a!'e nen•1·

theless assured. Among them belongs the heredity of canc~r. 

Its influence has long been generally acknowledged, and I beliern 

with reason. That which applies to cancer, in general, self-evi 

dently and as a matter of experience, equally applies to canc••r 

of individual organs.' 

Without sparing labor, I have examined the well-arranged archives of tlw 

Tiibing:cn .Med ical Clinic, for many years, upon the point in question. The res11\t1:1 

arc meagre. In sixty-e ight cases o f vm·ious sorts of cancer of internal org1t11(!, 

hered ity was mentioned in eight (12:i'); in the remainder its absence was equally 

posi tive. The most extended statistics o f lteredity of cancer in general with whirh 

I am familiar arc those I have collected, viz.: 

Paget 2 • • • • 333 cases, of which 83 were hereditary. 

Cooke 79 21 " 

Sibley 3 •• 

Lebert 

J ... afond 4 ••. 

Hess ... 

.. 305 

.... . . 102 

7l 

34" 

14" 

7" 
1 was 

Tuching. l\fed. Clin.. GS 8 were 

Moore ............... 144 24 " 

Total . . . .. .. 11 27 1!)2 

s~vcnteen per cent., therefore, were hered itary. 

The hered itary element also plays a subordinate pa.rt in caiw1•r 

of the liver. For obvious reasons we are unable to present and 

compare statistics or its influence. Statistics which, ns in th~ 

foregoing cases, '11i1lSt be based upon the statements of patients, 

are always ext remely d oubtful. \Ye can only rely upon 111 .. 

1 I may refer to various papers, which, while not free from object;ions, are ne,•erthe

less important 3nd interesting essa.ys: 0. JI. JfOQre, " A Brief Heport on Cases of Can

cer," Ilrit. Med. Jour., 18GG, Dec. 1. 18GG; ~llorrmt Bllker, ''The Inheritance oC Cancer,'' 

etc., St. Barthol. IIospit.al Reports, lI. 1 1866, p. 12!) , and Brit. Med. Jour., 1807, April 

27, p. 4.76; Cooke, Tb. Weeden, u On Cancer," London, 186.3. 

'CiLed by Cookt, ltl. Brtker, et al. 
3 Middlesex llosp., 18fi3-1856. Med.-Chir. Transact., 18.:m. XT ... II., p. 111. 

4 Cited by llcss, I. c. This nutbor bn.s read ..Jfoonls and Jlorant Baker's figures in

correctly. 
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clinical histories of the material of the larger clinics; these would 
be nsefLll if the history were obtained with equal care in all 
case , and the results registered even when negative. 

In 12 cases of cancer of the liver in the Tubingen Clinic, I 
found that heredity was "clearly proven" in two. E. Hess re
ports 23 cases in the Clinic at Zurich, among which heredity was 
prO\·en in only one. 

2. Age.-The old·established fact, known long before the in
troduction or statistics, that cancer is more common at a more 
adva 11 cecl period or life, especially in pet·:;on:; 0\'l'r forty years or 
age, than in youth, naturally applies with equal force to cancer 
of the liver. 

472 cases of cance1· of the liver, collected by myself, showed 
the followi11g r~sults in this regard: 

·-,...----,--1 , 
20-30 30-40 40- GO 60-70 O'er 70 ~ 

l. Kochler, Joe. cit., S. 378 . ...... ----8-33'-16_1_7_ ';";!. 

2. Geneva. Clinic, 1838 to 1855.. 1 8~· 5;

7

1
1 I 11 ~7 

1

22
2 ~.U-,J··. ,·· 3. Frerichs, Joe. cit.. S. 2f)4.. u - o 

4. Smolcr, 1 Prag-ucClinir. 
5 R1csenfcld, Path Inst, llclim, 18U4 to I I I 

6 E.~rr.;:~)·:1:0< ~it:.::s: io '(Ii:~''."~·-·; l: l: :: :: : "" 
7. Ti.ibingcn 1\lccl. Clinic, 1871to1876.. 1 2 8 1 1..! 

::::1~,;1:: : ........... ~I 1:19 ~~I~~ 
Like cnrcinoma in general, cancer of the liver in children is extremely rnre. 

Siebold' observed cnncer of the liver in a newly born child; Farre 3 saw a second· 
ary hepatic carcinoma in a child three months old, and two cases at two and one· 
half years of age. Corn ii 4 describes an hepatic myxoma occurring in a girl eight 
months old i Kottmann,s a case of primary hepatic cancer in a child of nine years i 
Roberts,• another in a girl of twelve; I have myself seen cancer of the peritoneum 
and liver in a hoy o( seven. 

1 Cited by E. Jiess, Joe. cit., S. 10. 3 Cited from Frcriclla, loc. cit. S. 2!M. 
9 Canstatt's Jnhresber. 1854. IV., S. 319. 4 Gaz. med. de Paris. 1872. 
6 Corresponclcnzbl. d. Schweiz. Aerzte. 1872. No. 21. 
'Lancet. I., 3. Jan., 1867. Schmidt's Jabrb. Bel. 135, S. 2.1. 
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3. Sex.-Statistics have Jong shown that cancer in general 
affects the female sex oftener tllan the male. ' The reason for 
tllis lies in the extraordinary frequency of mammary, uterine, 
ancl ovarian carcinoma.' If these forms of cancer be excluded 
from any extensive statistics (e. g., those of the Geneva Clinic), 
the frequency will be found to be so nearly the same in the two 
sexes that a preponderance on the side of the female sex can 
hardly be said to exist.' 

Since cancer of the liver, in the great majority of cases, is 
secondary, following not only cancer of the stomach, but also 
carcinoma of the ovaries, uterus, and mammw, it becomes evi
dent that females are oftener attatked than males. 

This is shown by the following statistics which I have com
piled, but which apparently do not distinguish between primary 
and secondary cancer of the liver. The authors in question give 
no definite statement, at least on this point. 

Oppolzcr'. . .... ...... I ''"': I Fom::~. 1 To:: 
Halla '. . . G I 7 
Lcbert 1 . .. • . 6 8 14 
Hcyfclder 1 

• • •• • • • •• • • • • ••••• •• • • ••• •• 24 15 39 
Wilkinson s . . U 21 30 
Ulrich 9 .•. ........ . ......... _ .. 5 6 11 
Van dcr 13yl rn 13 16 29 
Freri chs 11 • • • • •• • • •• • •••••• 10 21 31 
llcss 1 ~.... 18 17 35 
Biermcr 13 • • •. • • •• •••••• •••• •••• •• 18 10 28 
Ri cscnfcld "........ .. . . .. . . . . . .. . . . . . . . . . . 32 37 69 
Prague Pathol. Institute 1 ~.... • • • OU 132 228 
Vieuna.Gcueralllospital 16 • .• •• . •.••••••••••.• ,_ss_~~ 

334 422 750 

1 Adding the figures of the London Clinics (18.19-1859 to those of the Geneva Clinic 
(1838-1855 1 we obtain a proportion of 12,019 deaths !rain cancer in males to 2!),308 in 
females; or, 1 :2.44. 

2 Twenty-five per cent. of all cancers are mammary, uterine, nnd ovarian. (Geneva 
Clinic, 1838-1855.) 

1 Compare Oeslerlen, Med. Stat. Tilbingen, 1865. S. 432. 
4 Prag. Vicrteljahrschr. 1845. II., S. 65. 6 Ibid. 1844. I. 6 Op. cit., S. 537. 

1 Stud. im Geb. d. l fcilk. I. Th. Stuttg., 1838. 8 and 9 Cit. by Ileas. rn and 11 Loe. cit. 
1 ~ and 13 Cited by 1/e.-R, Joe. cit., S. 12. 14 Loe. cit. u Jahrg. 1850-1855, und 1856. 
Cited by Jicsa. 18 Jahrg. 1858-1874 (with exception of 187 1). Compiled by myself 
from the records of the Imperial Vienna Hospi tal. 
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Besic1es the etiological factors already named. others are often 
mentionec1, especially wounds in the vi cini ty o( the ]i,·er. ' Fre
richs considers it probable " that under ra,·oring conditions ex
ternal injuries may be the first step in the altered nu tri tion of 
the hepati c substance." A previous contusion or blow, as well 
as a "colc1," very frequently satisfi es the desire of the patient to 
refe r the c1 isease to some canse, when etiological fac tors are 
entirely unlrnown. The abuse of alcohol is also arraigned, bu t 
with ernn less reason, for the female sex perh aps is more fre
quentl y subject to cancer of the liver than the ma le. The asser
tion that depressing influences, trouble, a nd care, insuffi cient 
nourishment, or (as others assert, on the other hand) a luxuri
ous, indolent li[e (Bncld)-" p lethora " - and obesity predispose 
to cancer o( the li ver, is made on t of whole cloth . Supported by 
the well ·lrnown fac t tltat cicatrices, warts, ancl mcvi are some
times the })lace of orig in of ca ncer, certa in wri ters have affirmed 
that carcinoma occasionally finds its orig in in pathological aggre
gations o( conn ctive tissue in the li ver, or in the neighbod1 ood 
o[ the yortal vein and the larger bil e-ducts. Cases are here 
included i11 which hepat ic cancer occurred in a cirrhotic (gmnu
lar) li ver. Hecklinghausen ' has seen an exqui site example, 
and I hare observed another. Cases a m al so mentionccl in 
which, following n sevpre attack of gall-stone colic, the cancer of 
the liver " probably " originated in collections o( connectirn tis
sue in the neighbo1·h ooc1 of the gall-ducts, due to the irri ta tion 
causecl by the c-alcnlus.' "'hether this intPrpretation of these 
cases be correct or not, we may a t least affi rm that their occur
rence is so extremely rare as to ha m li ttle or no etiological value. 
(See Schueppel' s remarks on this poin t in the section on Path. 
Anatomy.) 

Geo.qrapltical D istribution.-Cancer of the liver occurs in 
every cl ima te. Somewhat frequent in the temperate zones, it 
appears to be rarer in the tropics and sub-trop ics. Accord ing to 
the u11i tecl testi mony o[ credibl e ancl experienced wri ters, this 
di sease is very rarely enconn terecl in I ndia. " I ha ve ne1'er seen a 

1 Le<ire<l, Trans. of the Path. Soc. l SG!>. XIX. 
' l lose1iblatt, Di&s.- Innug. Wiirzb., 1807. 
1 Willigk, Vircb. Archiv. BU. 48, S, 024. 



366 LEICTITl,XSTEP.X.-CLIXI CAL ASPECTS OF CAXCER OF LIVER. 

si ngle instance of cancerous deposition in the liver in this coun
try," says \\-ebb, who, in this particular point, is a very compe
tent :judgP, " not even in cases where the disease has been well 
manifested in the u terus, stomach, and intestines;" and J\Iore
hcad' expresses himself in similar terms. 

I n the majority of cases, cancer of tlie liver is secondary. 

rt is at onco a:>parcnt that statistics concerning the relative frequency o f primmy 

nnd sccondrtry cancer possess a subordinate, at most only au approximative value. 

I present tllc following stat ist ics with every reservation: 

Sibley, loc. cit .. 03cascs. 3 primary. GO secondary. 

Van der Byl, Joe.cit .. 29 " 3 26 

Ricscnfcld, " 69 " 10 59 

Freri chs, 31 " 10 " 21 

Oppolzcr, .. " 53 17 36 

P emberton, 2 " 51 18 " 33 

Meissner, ' " " .. 109 5 104 

Bienncr,4 " " 25 " G " 19 

Total . .... ...... .. 430 cases . 72 primary. 358 secondary. 

The rcla.tive frequency of primary to secondary cancer is therefore 1 to 5. 

If we ask, " In which organs does cancer most freq110ntlygive 
ri se to secondary cancer of the liver 1" the answer woulc1 simply 
be : 1. Those organs which empty their blood into the portal 
,-ein- namely, the stomach, the intes tines (especially the ree
l nm '), the peritonenm, an cl the pancreas. Cancer of the uterus 
and of the ovaries, as we are tanght by abundant examples, is 
likewise not unCrnquently followed by secondary hepatic cancer. 
Tt is to be remembered that the veins oC the peritoneal invest
ment of the internal genital organs communicate with the branches 
oC the portal vein, and, also, that constant anastomoses exist be
l\\'een the venm uteri nm and the venm mesenteri cre. 2. Second
ary cancer of the lh·rr na turall y follows that cancer most fre
quently which occurs oftenest. Cancer of the stomach holds the 

1 Quoted from Ilirsclt. Hist Geogr. Path. IL Dd., S. 32 1. 
~Quoted from llcss, I. c., S. 14. 

~ Ibidem 4 Ibidem. 
5 Constant anastomoses between the vena bemorrhoidalis inferior of th~ plexus 

hemorrboidalis and the v. bemorrhoidalis superior of the vena mesenterica inferior: 
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fir,t place, ancl is followecl in frequency o( occurrence by cancer 
o( the uterus, mammro, rectum, peritoneum, pancreaR, ancl lym
phatic glancls. (See Schueppel on Pathological Anatomy.) 

~econclary cancer of the [i,·er may follow cancer o( the most 
<lis3imilar organs, ancl in very wiclespreacl carcinoma the liver is 
uni[ormly involvecl. 

On the other hand, hcplltic carcinoma will itself give rise to the secontlary form 
of cancer. Especial mention may be made of pulmonary an<l pleural carcinoma 
(metastasis through the blood-vessels); ancl, further, of cancerous dcgcncrntion of 
the lymphatic gland.a (the hepatic glands in the portal fissure and the cccliac 
glands). The deep lymphatics of the liver pass through these glands, and the 
superficial lymphatics pass into the suspensory ligament, reach the diaphragm, 
and then run behind the xipboid carti!age, and anastomosc with the antCT"ior mcdi
astiunl nncl mammary plexuses of lymphatics. Since still other lymphatics pass 
from the liver to the glands of the posterior mcdinstinum, it is easily seen that in 
hepatic caucer n secondary de,,elopmeut may follow \•aric<l and very di,·crgent 
paths. It is not my office to pursue all these paths, especially so because the most 
important facts concerning the dissemination 0£ hepatic cancer through the veins, 
the lymphatics, and the biliary ducts have already been set forth in the chapter on 
the pathological anatomy 0£ the subject. 

With regard to the frequency of cancer of tli" liver in the scale of compnri!;Oll 
with cancer in general, we may sufficiently answer the question-which nt present 
Ji.is only a statistical interest-by means of the computation which follows: 

l take these figures from the records of the Imperial Hospital of Vienna: 
From the year 1838 to 1874 (not includ ing 1871) 308,M8 patients were treated; 

0£ these 205 suffered from carcinoma of the liver. .Among 1171)8 pntit"nts, snfTering 
from the greatest vnricty or internal and external diseases, there was, therefore, one 
case o( cancer of the liver. 1 Taking int.ernal diseases alone, the proportion, of 

couue, is notably different, viz., 1: 322. 
The universally accepted statistics of Oppolzer, wl10 found .53 CMes of cancer of 

the liver among 4,000 (!)diverse internal diseases, or t: 701 hardly require a refuta
tion. Still more useless arc the many smaller statistic!=, which, almost without ex
ception, give far too large a propMtion of cases of hepatic cancer as compared with 

other nfTcctions. 
The post-mortem records' show that in G,019 bodies qf 71rttirntR. 1rl10 died from 

Mrious disl'ases, 174 exhibited cancer of the liver. Proportion. I: :3-1. 

1 These statistics likewise clearly show the greater relative frequency of hepatic 
cancer in women. Among 232,840 male patients there were 88 cases of cancer of the 
liYer (1 : 2,046); of 13!5,708 female patients 117 bad bepntic carcinomtt (I : 11160). 

' l"mt da ll.t/l, I. c. Jl'oe1·stcr, Prager pntbol. anat. Inst. 18'10-.'.>3 aud 180U. Cited 
hy l/r.•s, 1. c., S. 1:3. 
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What place in the scale of frequency does cnncer of the liver hold in relation to 

cancer in general? 
Tanchou's stalistics of cancer, obtained from the civil records of the depart

ments of the Seine, arc notalily defective. Among 9,118 fatal cases of cancer, there 
were 578 cnscs of cancer of the liver; tLe proportion is therefore 1: 16. 

The records of the Imperial Hospital of Vienna &how that of 368,548 patients, 
5,055 suffered from carcinoma (i.e., malignant neoplasms) of tJarious organs; nnd 
of these there were 205 cases of cancer of the liver; that is to say, in 20 cases of 
cancer, one case wns hepatic carcinoma. 

Finally, the G.!neva statistics (1838-1855) give 93 cases of cancer of the liver in 
889 fatal cases of general carcinoma. Proportion, 1 : 9.5. 

Combining these three records, we have 15,962 cases of cancer of all orgnns, of 
which 876 were cancer of the liver. Proportion, 1: 18. 

C.mcer of the liver, perhaps, occupies the fourth place in the scale of relative 
frequency of carcinoma in a.ll organs. It is preceded by cancer of the uterus, 
stomach, and mammary glands. 

Calculating from the tables of T.rnchou and ]\fore cl'Eo:pine, the total being 
10,007<1caths from cancer, we have the following percentage of frequency: 

Cancer of the uterus ... . . .. 31 per cent. 

" stomach . 27 

.. 12 

" liver ... 
" of all other organs taken together.. . . 23 

Symptoms and Diagnosis. 

The morbid picture created by cancer of the lh·cr in many 
cases is so pr·egnantly characterized by the presence of numerous 
symptoms on the part of the affected organ, that a diagnosis is 
exceedingly simple. In other cases this is difficult, and can only 
be done with n certain degree of prnbability, or is even impossi· 
ble; these :ue cases ill which all tlwse symptoms nre lacking 
which would jnstity us in supposillg the existence of disea5e of 
the lirr:r. 

Let us first consider the cases ill which cancer or the lil·er 
pursues a latent conl"Se. In the first place a1·p to lw melltioned 
those not infrequent c'1ses in which we hare positi1·ply cliagnosti
catecl Clll"Cinonr:t of the stomach, rectum, pel'itonpnm, uterus, the 
mammm, etc., ancl in which the diagnosis is confirnwcl by the 
autopsy; at the same time numerous secondary cancerons nodes 
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likewise exist in the lh•er, which during !i[e were indicated by no 
symptoms wha te1·er. In many of them d iagnosis might have 
been made possible by changes in the shape and externa l surface 
of the li1·cr, had not the meteorism of in testinal cancer, or the 
ascites of cancer of the peri toneum, or gastri c dil a tation of car
cinoma o( the py lorus, forced the liver upward from the antei 'ior 
wall of the abdomen, and so made palpa tion impossible. Second
ary cancer of tlie liver, in very nnmerous instances, runs its 
course io itlwnt symptoms, and, clinically, cannot be dia,1Jnosti
catecl. In many of these cases, however, the diag nosis might 
have been possible, perhaps, if onr a t tention, which was wholly 
absorbed by the ma i11 centres of the carcinoma, hatl been morn 
carefull y dirPcted to the condition o[ the li.-er, i[ icterns bad 
been sough t for in tlrn conjunctivre, or i[ the urine had been re
pea tedly examinell [or bilia ry coloring matters. 

Primary ca nce t· of the li ver, likewise, pursues a latent course, 
somPtimes for a long period. These are the examples in which 
an indi vidual of ripe age at first expedences annoyances o[ an 
unce 1·~ain cha.meter: vag ue pains in the back and abdomen ; dis
turbances of digestion ; loss of appet ite; constipa tion ; nu tri tion 
quickly suffprs ; the healthy appearance gradually disappears ; 
the color of the skin and the physiognomy become mo1·biclly 
changed; the patient has a constant feeling of [atig nc ; he is 
irritable, or depressed and apathetic. At first the physician may, 
perhaps, consider a chronic gastro-intestinal ca ta rrh as the cause 
of the di sturbances in nu tri tion, bu t the daily incrPase of the ca
chexia, ancl the rapid loss in weig ht, strengthen the suspicion 
that a. more serious cancerous affec tion is the orig in o[ the di s
onl er. Yet the most carefol examinat ion of the cpigastrie region 
ancl of the li ver, by means o{ pal pat ion and percussion, cl iseovers 
nothing abnormal. Ascites aml <mle ma of the lower extremities 
make thPir appearance, the pa tient becomes ex tremely cachectic, 
and dies a fter the d isease has lasted six months or a year. The 
au topsy re1·pals numerous cancer nodes in the li Yer, which were 
Pither primary, or coexisted wi th a laten t carcinoma of the stom
ach, o[ the pancreas, the retro-peritoneal glands, etc. 

There are eases of cancer of the liver in which nodes soon ap
pear upon the co1wex (superior) surface of the 01·gan, and create 

VOL. LX.-24 



370 LEICIITENSTERN.-CU~!CAL ASPECTi; OF CANCER OF I.IVEi:. 

adhesions with the diaphragm. Very soon symptoms or a right. 
sided plenritis become apparent. A right-sided exudation forms. 
and, as experience teaches, soon becomes purnlent, and may 
lead to high hectic fever and prnfuse moming- sweats; the nntri 
tion or the patient fails rapidly, and since icterus is not present, 
and the examination of the liver and epigastric region yields a 
perfectly negative result, a diagnosis or empyema probably will 
be made and consi<lered a satisfactory explanation or the general 
symptoms. The autopsy shows that the plenriti s was secondary, 
and that it had been called forth by primary or secondary cancer 
nodes in the liver, perhaps coexisting with latent carcinoma of 
the stomach. 

In still other cases cancer of the liver early gives ri se to asci
tes, Oil account or the exis tence or growths in the larger branches 
or the portal vein. Inflammatory processes follow, having per
haps proceeded from cancer nodes in the portal fi ssure. The 
ascites assumes all the characteristics of a chronic peritonitis, 
with exudation, and the patient qnickly emaciates nnder a hec
tic type of fever. The liver becomes displaced and inaccessible 
to palpation; icterus is not present. IC snch an occnrrence ex
ceptionally be met with in a yonng person, the diagnosis of 
tuberculot1s peritonitis, perhaps, will be made ; the autopsy re
veals a cancer or the liver, with chronic secondary peritonitis. A 
girl or fonrtPen, who came under my notice, was wasted to a 
skeleton, had a high hectic fever, and presented all the symp· 
toms or a chronic peritonitis, with large exudation; the nodes, 
which were perceptible in varions localities of the abdominal 
cavity, were supposed to be tubercul ons, or simply indurated 
centres of inflammation, and a diagnosis of chronic tuberculous 
peritonitis was accordingly made. The post-mortem examination 
re,·ealed a sarcomatous peritonitis, with numerous secondary 
nodes in the liver. 

The mistakes in diag nosis, which I ha,·e jnst sk ••tched, are 
extremely rare an cl exceptional. In the majority or cases the 
clinical history or hepatic cancer is very significant. In addition 
to the cancerous marasmus, there are so many sy mptoms on tlw 
part of the di seased organ (enlargement, with perceptible knobbed 
protuberances, ascites, icterus) that, if we bear in mind the age 
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of the patient, ancl the duration of the disease, the diagnosis will 
offer no difficulty. Let us sketch one of these unmistakable forms 
of clisease uncler which cancer of the liver pursues its course: 

An indiviclual, at an advanced age, begins to complain of ,.,i
rions difficulties or digestion; his appetite decreases, a feeling of 
fnlness and pressure in the abdomen, painfnl sensations in the 
back, in the right hypochondrium, or in the region of the stom
ach, make their appearance, together with in·egularity in tho 
bowels (obstinate const ipation occasionally al ternating with diar
rhcra). The previously hea lthy appearance of the patient be
comes changed ; the color of the face ancl of tho entire skin 
becomes sallow, ancl changes to a dirty yellow; the features 
assume the peculiar, sha rp, and pointed contour of the physiog
nomy of carcinoma. The patient rapidly loses weight, but the 
prominent abdomen stands in marked contrast to the skeleton
like emaciation of the rest of the trnnk, of the nates and ex
tremities. The veins of the lean, subcutaneous cellular tissue 
stand out like blue cords, and are made especially distinct by 
the dirty yellow color of the dry, parchment-like skin, which can 
be raised in hig h aud long folds. Tho patient is a lways tired, 
and incapable of physical or mental labor. His mood is de
pressed, initable, apathetic, hypochondl'iacal. Slight rise of 
temperature is temporarily observed. The veriodically exacer
bating and remitting pains often reach an in tense dPgree, and 
extend in a ll clirect ions. Icterus now appears, at ti111Ps distinctly 
recogn izable only in the con juncti,·a, and at others spreading 
throughout the entire skin; the urine has a dark color, and 
yields positive results to the tests for biliary coloring matter. 
The examination of the lirer shows that the organ is markedly 
enlarged, or increased consistence, aml 1wesents various inegn· 
lmities and knobbecl protuberances. Finally, after a duration of 
from six to twelrn months, and aftel' the appeai11nce of ascites, 
crdema of the lower extremities, and perhaps thl'ombosis of the 
crnral ,•eins, the patient dies in the last stage of emaciation and 
rnara sm11s. 

There are many deviations from the combination of symptoms 
which I have sketched. These will be noticed in the following 
analysis or iudiviclual symptoms. 
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Condition ef tlie Liter.-In the bt>ginning o( the disease, all 
objective symptoms on the part of the Ji,·er are Jacking. Later 
it always enlarges, sometimes to a vPry considerable dt>gree. 
The enlarging organ increases in the direction of least resist
ance-i. e., toward the abdominal ca,·ity. Its sharp edge pro
jects below the borders of the ribs, in the right mammary line, 
for a distance eq nal to the breadth oI four fingers or of the 
entire hand. In the median line, it reaches the umbili cus, or 
even extends somewhat below it. The border oI the left lobe 
meets the margin oI the left ribs a li ttle beyond a prolongation 
o( the mammary line, on a lernl with the ninth ancl tenth ribs. 
Tlii s is, approximately, the course of the lower border of the 
Ji\·er in moderate enla rgement of the organ. In the majority of 
snch cast's t he upper or pulmonary limit oI the liver is as yet, in 
its normal position, at the sixth rib. On the other hand, eYen in 
this degree of enlargement of the organ, it more frpqnently hap
pens that the inferior border of the lung is distinctly crowded 
upward for a space of two or three fingers' breadth. This condi
tion is undoubtedly due to the greater respiratory activity of the 
anterior walls of the thorax as compared with that of the pos
terior inferior walls-a fact which finds its confirmation in the 
greater respimtory locomotio11 of the anterior inferior bord~rs of 
the lung. 

In many cases the enlargement of the lil'er becomes excessive. 
In extreme instances the organ attains a weight of twenty 
pounds (Colling, Frerichs'), of twenty-four pou 11d:; (Gordon '), 
and even of twenty-fh·e pounds (Axel-Key'). 

The lh·er then nearly fills the entire abdom inal caYity. It 
extends downwa1·d to the anterior superior spine of the ileum, 
and in the median line to a point half-way between the umbilicus 
and pubes. The left lobe extends far into tlic left hypochon
drium, lies in contact with the crenated margin of the spleen, 
forcing this organ downward ancl backward. The left comple
mentary space in such cases often yields a dull tone and strong 
"percussion.resistance." The diaphragm is also forced upward. 

1 L. c., S. 288. Remarks. ~Dublin Quar. Journal. Nov., 1867. 
s Ilygiea. Bd. X.XYII. 1805. No. 5. 
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The boundary-line between the liver and the lung is found at the 
fifth, foutth, or even on a level with the third rib, anteriol"ly, and 
at a point close under the angle of the scapula, posteriorly. 
Roberts, of Manchester,' describes a case of cancer of the liver 
in a girl of twelve years, in which the enormously enlarged 
organ (weight, ten pounds) had driven the diapl1ragm up to the 
clavicle(?), had completely compressed the lung, and even exerted 
pressure upon the right subclavian artery (the right pulse was 
perceptibly smaller than the left) . The displacement of the dia
phragm reaches an especially high degree, and occurs even when 
the liver is only moderately enlarged, if, in addition to this factor, 
other conditions ex ist-meteorism, ascites-which still further 
rest rict lhe abdominal space. 

The enla rgenwnt of the liver is generally in proportion to the 
number and ·ize of the cancerous nodes. Sometimes it involves 
the whole organ ; at times it is confined to a single lobe, more 
frequently the right than the left. In certain instances the left 
lobe is enlarged, although only the right is the seat of ca ncer. 
Such increase of size in the left lobe, designated now and then as 
"sympathetic" or " vicarious" enlargement, usually originates 
in a parenchymawus inflammation, and in rare cases arises from 
a compression of the left hepatic vein, either by cancerous nodes 
in the lobus Spigelii, or by the growth of cancer-tissue into the 
vein. But the liver is not by any means enlarged in all cases of 
carcinoma. Very frequently in secondary carcinoma, if the 
development of the cancer nodes has occurred at a time when the 
primary cancer has already given ri se to cachexia, has dimin
ished the vascularity or the body, and has caused an atrnphy or 
all the organs, there is no increase in the size of the liver. In 
such cases, though the organ may be studded with multitudinous 
cancer nodes, it may be even smaller than normal. The most 
remarkable enlargements are seen in primary cancer of the liver, 
and likewise in the secondary ca rcinomas which have found an 
ea rly development in the lirer, at a time when the primary 
growth has not yet given ri se to cachexia. It appears to me also, 
at least according to my own experience, that the enlargement of 

1 Lancet. 1807, Jan. 
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a cancerous liver is, on the average, more com:;iderable in young 
people than in the very olu. 

In the preceding pages I have already remarked that meteor· 
ism, ascites, and a marked gastric dilatation may render impossi
ble the diagnosis of moderate hepatic enlargement. 

"\Ve should be mindful of this fact when it is fonnd that a 
liver, heretofore notably enlarged, after a time does not project 
so far downward into the abdominal cavity as formerly; either 
meteori sm or ascites may be the cause or this phenomenon. At 
the same time, cases undoubtedly occur in which, towarcl the 
close of lire, an enlarged liver again becomes smaller, since the 
marasmus has caused a loss of parenchyma in the liver, as well 
as in all the other organs. This organ, of necessity, becomes 
smaller, unless, through the development of new elements of 
cancer, those portions of the normal parenchyma that have been 
destroyed by atrophy are replaced 

It should further he remembered that cancerous nodes in the 
lh·er may induce gradual atrophy of the normal hepatic tissue, 
and create an interstitial infln,mmation of the whole organ; and, 
again , that the cancerous nodes themselves, through central cica· 
trization and retrogressirn changes, may become smaller. 

Besides the enlargement of the OJ'gan, a very important symp· 
tom or cancer Of the liver is the formation or rough, large nodU· 
lar protuberances upon "its swface or along its sharp border. 
The latter is very easily discover~d on palpation, because the 
consistence of the organ has become more dense. Ir the palpat· 
ing fingers be pressed from below upward , beneath the border 
of the liver, and (the fingers being raised) the organ be allowed 
to glide downward 01•er them, we can convince onrselves of the 
increased resistance of the border of the liver. Sometimes we 
can feel that in places the border is sharp, in others thickened, or 
rounded. The tumors, for the most part, are hard and resistant; 
thi s fact, however, does not prove that we are dealing with solid 
tumors. The tensely di stended walls of a cyst, especially when 
palpated through the thick abdominal parietes, create the same 
sensation as a solid tumor. Now and then, although rarely, we 
can detPct soft, almost fluctuating tumors. Under favorable cir
cumstances even growths in the concavity of the liver, near the 
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>harp border, ran be distinguished if the fingers be forced up 
under the latter. " rith regard to differential diagnosis, it is 

.often imp01·tant to determine the existence of several discrete 
rumors in the right lobe of the liver, as well as in the left lobe, 
at a distance from the former. 

Occasionally the gall-bladder is secondarily affec ted by can
cerous degeneration. ln a case, which I saw in 1871, an uneven, 
hemisphPri c>il tumor was found projecting in to the abdominal 
cavity, immediately over the border of the liver, and correspond· 
ing to the site of the gall-bladder. 'l'bis tumor followed the 
respiratory movements of the li1•er in the most perfect manner. 

Errors caused by a tight-laced fi ssure of the li ver, by dropsy 
01· dilatation of the gall-bladder, from obstruction of the cystic 
duct, by the presence of frocal tumors in the transverse or as
cending colou (which often lie immedia tely aga inst the sharp 
edge of the liver. and sometimes exactly follow the respiratory 
movements of the liver, even when there are no adhesions be
tween them a nd the colon), and, finally, the deceptions created by 
the belly of the rec tus abdominis muscle protruding between two 
of its tendinous intersection s, may be easily avoided by a certain 
degree of practice and careful attention. 

On the other liand, it is more difficult to di stinguish carci-
11oma of the colon, the omentum, and especially of the pyloric 
vnd of the stomach- when the tumor lies immedia tely upon the 
"harp edge of the liver- from hepatic carcinoma. Frequently 
the tumor is adherent to the liver; bu t even when this docs not 
occur, the tumor- which can be felt and is often seen to be in 
apposition wi th the liver-is moved downward wi th every inspi
ration, and u pward with every expira t ion. In such cases per
cussion is of importance onl y when a ligh t blow revea ls a zone of 
d ear, intensely tympanitic notes between the li ver d ulness ancl 
that or the tumor. Generally, however, the decision can be 
made onl y by palpa tion, since percussion fa il s. A very careful, 
delicate palpa tion will di scover tha t the thin edge of the liver 
lies 01·er the tnmor ; the fingers can be inserted between tho 
tnmor antl the border of the liver, and the latter may then be 
lifted a nd allow<•d to glide over them. In other cases we can 
<" Onvince ourselves that the tumor, which protrudes from just 
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beneath the liver, can be moved independently in a lateral direc
tion, and, what is especially convincing, that it can likewise be 
moved vertically. Careful obsel·vatiou at dill'erent period,; 
further shows that the tumor-for example, in carcinoma or th•> 
stomach and colon-does not always occupy the same site, but 
that it changes position, according to Iulness or emptiness or 
these organs. At one tin1e, also, it has n. 1arge volumt?, and h; 
easily found; at another, it can be palpated only 01·er a small 
space, or not at all. At present I will not enter upon the other 
points in differential diagnosis. 

Sometimes a careful inspection is alone sufficient to make us 
certain of the existeuce of an enlarged liver and hepatic tumor. 
The l'ight hypochondrium (including the epiga:;t1·iulll) is more 
convex; the arches of the ribs are forced outward, and the semi· 
globular protuberances on the surface of the liver show them
selves through the thin tissues of the abdominal walls. In the 
right hypochondrium and in the epigastric region it will be seen 
that the tumors, lifting the skin, move downward with inspira
tion, and upward with expiration. Dming these movements, if 
the hand be laid over the tumors, a distinct friction will some
times be felt, and not by any means so mrely as is generally 
belieYPd. If the stethoscope be applied, a creaking friction 
sound will be heard. A strong pressure upon the tumors, or a 
to and fro movement of the skin over them, will also create a 
perceptible grating. An inflammatory roughening of the peri
toneal investment of the tumors is a necessary condition in this 
phenomenon. 

In a case of cancer of the liver, which came under my obserrn
tion, a tumor ll'as neither visible nor palpable dming quiet 
respiration. But when the patient was directed to take a deep 
inspiration, a tnmor emerged from beneath the bend of the 1·ihs; 
its contour was easily perceived through the thin abdominal 
tissues, and it could be palpated without difficulty; on expira
tion it at once disappeared behind the costal arches. 

During the course of the disease, we can sometimes prOl·e, by 
a long-continued observation and by repeated and careful exam
inations, that the liver, or one of its lobes, is gradually enlarging 
and changing in shape; that tumors previously discovered am 
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growing in volnme ; tlrnt new protuberances ham appeared aud 
can be detected by pa l pa ti on. In rarer cases, howe,·er, the p hy
sician may al so conrince him self tha t the liver is becoming 
smaller (p. 374), ancl that a tumor, hitherto very di stinct, is less 
easily palpated , all(l perhaps has even di sappeared. This may 
be the result of a softening of the tumor, or or contracti on, or 
nmbilication. But, so far as I know, there has been no case in 
which the latter condition could with any cPr tain ty be cliagnosti
catecl during li fe. As a general thing, t he umbilication is too 
shallow. The enlargPment of the liver usually takes place slowly, 
but that or the tumors may be more mpicl. A hi therto barely 
perceptible tumor can become notably larger within eight clays. 
Cases of this natu re ha,·e been clescribecl by Bucld, Auclral, and 
Ilenoc h. l\Iurchison' was able to follow the enlargement of the 
liver from week to week. In one case I fo und it ve1-y easy to 
convince myself of the increase of the tumor, and in another I 
observed a rapid decrease in size in a prev iously prnrninent ancl 
resistan t growth. A suclden ancl considerable enla1-gement of 
the li ver, or of a tumor which has already been d iagnost icated, 
is sometimes observed in case of 11 emorrhage in softe ned can
cerous masses, or during the occul'rence of a snb·capsular ex trav
asation of blood. 

A scites and peritonitis witlt effusion are freqnent sequelre 
of cancer of the li ver. By adding the statistics of Freri chs, Iless, 
Biermer's clinic, and those of general litera ture, I find 1:34 cases 
in which asci tes a nd effusion were noted seventy-eig ht times, or 
50 per cent. l\Iurchison' considers the occurrence of ascites as 
even more common. 

It usually appea rs duri11g a later pel'i ocl of the disease, or at 
least at that time first attains a n ex tent which is perceptible on 
percu sion. Bu t sometimes ascites occnrs ea rly; these arc the 
very cases in which a dill'erential di agnosis between cancer and 
cirrhosis of the liver may become difficul t. The aseites is a con
sequence of a sta sis in the portal circulation, which ari ses in 
various ways, sometimes through obstruction, sometimes thl'ough 
compression of the larger branches of t he portal vein, or of its 

1 Loe. cit. 1 p. 187. ' Loe. cit.,p. HH. 
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lruuk. Cancerous masses in the liver extend into the larger 
ln-anchcs of this vein, or perhaps even as far as its principal 
trunk, and partly obstrnct it. In secondary hepatic cancer (e.g., 
as a sequel of gastric carcinoma), this invasion of the portal 
vein originates in the coronary or pyloric veins of the stomach. 
In other cases, there is partial compression or the trunk of the 
portal vein by enlarged portal lympl1atic glands, which ham 
become infiltrated with cancerous matter, and have united with 
the portal vein in a dense conglomerated mass (periphlebitis 
fibrosa). A partial compression of the portal vein may perhaps 
be caused by great enlargement of a cancerous liver in its vertical 
diameter, especially if the portal lymphatic glands are simultane
ously enlarged. If masses of cancer extend into the trnnk of the 
hepatic vein, or if the hepatic vein of a ~ingle lobe be compressed 
by a neighboring carcinoma, these conditions will also lead to a 
stasis of blood in the portal vein and to asci tes. These meclian
ical obstacles to free circulation in the portal vein, in frequent 
cases reach a degree sufficient to produce ascites only when the 
?Jis a tergo-the force of the heart-fails; for this reason the effu
sion frequently does not appear uutil the end of life approacues, 
and is then nearly synchronous with rndema of the extremities; 
althongh the cause of the obstruction, or compression, of the 
portal vein, has not increased. 

The ascitic fluid has n. specific gravity varying from 1,009 to 1,023, and contains 
1 to 4 per cent. of albumen; it is sometimes limpid, light, or greenish yellow, 
sometimes is more icteric, and has a dark green or reddish brown col01'. :More 
frequcntls it is cloudy, contains flocculi of fibrin, and, under the microscope, 
exhibits a multitude of white blood-corpuscles; the fluid thus presents the peculi
arities of an inflammatory transudation. and in such case is usually richer in albu
men. It frequently contains blood, which is generally the result of hcmorrlmge by 
diapcdesis. 

The elfosions into the abdominal cavity often possess an in
flammatory character, and sometimes from the very beginning; 
for a chronic inflammatory process, originating in peri-hepatitis, 
may extend over a large district of the peritoneum, and give 
rise to exudation; or, primarily, we have to deal with a passive 
effusion, which, through subsequent inflammatory processes in 
the peritoneal investment of the liver and its neighborhood, soon 
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assumes the character of an inflammatory exudation, and exhibits 
tlocculent fibrin , wandering white blood-corpuscles, and an in
crease of a lbumen. An acute or subacute peritonitis, which 
hastens the fatal termination, may be called forth by perforation 
of a softened medullary node of the liver. If the perforation is 
the consequence of a severe hemorrhage in the cancerous masses, 
the peritoneal exudation will be hemorrhagic from the outset. 
Sometimes the effusion is purulent, especially so in chronic peri
toniti s after perforation of a softened cancer node. 

Finally, chronic exudative peritonitis, in cancer of the liver, 
is sometimes cancerous from the beginning- that is to say, it is 
caused by a development of secondary cancerous nodes in the 
peritoneum. More frequently the carcinomatous peritonitis is 
primary, ancl the hepatic cancer secondary. 

Here I wish to call attention to a circnmstancr which, ap
parently, is but lit tle known, in connection with palpation of the 
liver during the presence of a collection of fluid in the abdominal 
cavity. 

In well-developed ascites it not unfrequently happens, that, 
during a horizontal decubitns. the liver recedes from the anterior 
wall of the body and sinks backward, while the ascitic fluid in
terposes between the surface or the liver and the abdominal wall. 
In such cases, by a sort of ballottement, or palpation by a series 
of hlows, we can feel the solid body of the liver through the 
o,·erlying fluid. 

Spleen.-In cancer of the liver the spleen is very seldom en
larged; a fart which is of value in the differential diagnosis be
tween cancer and ci rrhosis (also amyloid liver), but, of course, 
only when a decided enlargement of the spleen can be proven. 
In 116 cases reported by Hess and Freri chs, the spleen was enlarged 
in only 15. In hepatic carcinoma, enl argement of the spleen 
l'hiefly occurs, perhaps, when-the vascularity of the body and 
the amount of parenchyma in the organs being nonnal- numer
ous branches of the po1'tal vein become destroyed by cliftuse infil
tration of cancer; or when there occurs an early extension of 
mncerou massPS into the principal trunk of the portal vein, 
which is formed by the union of the superior mesenteric and 
splenic veins. The spleen, moreover, becomes enlarged in ex-
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tremely rare cases, especially during diffuse cancer of the liver, 
in which it is secondarily affected by cancerou"S infiltration. 

P ain.-The annoying sensations of dull pressure, of fulness 
in the abdomen, epigastrium, and hypochonclrium, generally in
crease to severe pain at a later stage of the di sease. In 55 cases, 
reported by Frerichs and Biermer, there were only 6 in which 
pain was not present during some 1wrioc1 in the course of the dis
ease. In many cases the pains reach an excessire degree, ancl 
palliation is cJiectecl only by large closes of opiates; in others 
the pains arc insignificant, inte1mittent, ancl often absent for a 
long period of time. Budd has endeavored to explain the vary
ing character of pain principally by the position of the secondary 
growths and the rapidity of their development. If the tumors 
are situated ueeply in the li1•er. says this author, and enlarge 
slowly, pain is either absent or is insign ificant; if, Oil the con
trary, they approach the external surface, reach the peritoneum, 
alld set up infiammutioll ill it, the pain becomes acute. 

This also occurs when, in consequence of a rapid growth of 
the tumors or of the entire li1·er, the serosa speedily becomes 
tense. The pains are most intense when the two factors-ten
sion and inflammatory changes ill the serous membmne-are com
bined. Budd's explanation is certainly justified in many cases; 
but we not unfreqnently meet with exceptions, especially in those 
cases in which firm tumors of indolent growth, situated in the 
illterior of the liver, are accompanied by severe pain. 

Sometimes, also, intense suffering may be caused by inflam
matory processes in the fissure of the liver (o riginating in cancer
ous swollen lymphatic glands of the portal fissure), involving the 
sympathetic and spinal nerves of this locality, which proceed 
from tl1e crnliac plexus and accompany the hepatic artery (the 
spinal nerves in question coming through the splanch ni c nerves). 

Pressure upon, or percussion of, the liver often g reatly in
tensifies the pain. Sometimes certain localities of the border 
or external surface of the liver, sometimes the palpable tumors, 
are constantly ancl especially painful under percussion and pal
pation. 

Certain :ui th ors of e:trlier periods l:tid great stress upon the 
lancinating ch:tracter of the pain of cancer in general, anu 
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notably of carcinom::i of the Jiyer. This characteristic varies ill 
the highest degree, and has no diagnostic signific::incc. 

In some cases, during the later periods of the disease, pain 
decreases or ent irely disappears. This remission frequently co
incides with the appe::irance of an abundant ascitic eftusion. 

The pain of cancer or the liver shares with abdominrrl pain, 
from other causes, the peculiarity that it radiates in various di
rections, ancl often to a.great distance. The chief scat or pain is 
the region or the liver, the I"ight hypochonchium, and the epigas
t1·it1m; but cases have been described, in which, during the whole 
course o( the diseaSt', exquisite pain existed in the spinal, lum
bar, and sacral I"egions, or i11 which pain in the I"ight shoulder, in 
the right arm, right thigh, etc., coexistetl witlt the pain in the 
liYer. \\'idespreacl irmdiation of pain to the lumbar, sacral, 
ischiatic, and fe moral regions, naturally amuse ::i sttspicion or the 
existence or ::i concurrent carcinoma of the retrn-pPritoneal glands. 

'rhe frequent irradiation of pain toward rarious portions of 
the body finds a partial anatomical Pxplanation in tl1e various 
sympathetic plexuses with their ganglia, which, together with 
others, are joined by the nerves of the liver ancl or its serous en
velope. The gangli::i of these plexuses represent, to ::i certain ex
tent, lower centres, which very probably aggreg::itc the irritation 
comlncted to them by the nerves o( various abdominal organs. 

If we ::isk into which of these ganglia, the nerl'es or the lil'er 
enter, the cmliac or solar gangli::i am the first to be named. 
Emerging from these, the hepatic plext1s (containing sympathetic 
ancl spinal nen'e filaments) enters the liver with the hepatic ar
tery. The left pneumogastric sencls a branch of considerable 
size to the hepatic plexus, and accompanies it into the liver. 

The nerves or the serous covering of the lil'er join the dia
phragm::itic p lexns (an offshoot of the sol::ir plexns), which re
ceives sympathetic filaments, as well as those or the phrenic 
nerve. .l\Ioreover, filaments of the phrenic go directly to the 
serous envelope of the li ver, and there terminate, as shown by 
Luschka ,' who has thoroughly studiecl the ramifications or these 
nerve-tracts. 

I De ncrvo }lhrcnico, TU.bingen, 1SJ3 i nlso An.:i.tomie e. Bauches, s. 245. 
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Since Romberg asserted that neuralgia of the brachia! plexus 
is a frequent concomitant of various affections or the liver, and 
since Schoenleiu has macle the same claim with regard to pain in 
the right shoulder, too great stress, especially in former times, 
has been laid upon this kind of irradiation or pain in hepatk 
cancer. 

Luschka explains the irradiation as a reflex irritation, which 
is conveyed from the spinal centre of one sensory nerve-tract to 
the neighbori ng centre of another. The phrenic nerve, a smal l 
portion or whose filaments terminate in the serous investment of 
the liver, anastomoses with the fourth cervical nerve, which sends 
sensitil·e filaments to the region of the shoulder (N. subcutaneus 
humeri). The inadiation or reflection of irritation, through the 
hepatic phrenic fibres to the cutaneous filaments of the fourth 
ce1·,-ical nerve, may take place either in the spinal ganglion of the 
posterior roots or in the spinal cord itself. The anastomosis fur
nishes, to :t certain extent, an anatomical guarantee for the theo
ry that the spinal centres of both nerves lie near one another, 
and anastomose. 'Vithin a few years A. Sped!' has carefully 
studied the anatomical bea rings or this subject. Ile discovered a 
considerable communication between the phrenic and fifth cervi
<'al ne1Tcs. Since the latter belongs to the brachia] plexus, this 
anastomosis supplies further evidence of the connection between 
hepatic pain and brachia! neuralgia. 

Nutrition, Pliysiognomy, Changes in tlte Skin. 

The patient emaciates- often with great rapidity. All the 
organs sust:iin a loss of parenchyma (especially the snbcutane
ons cellular ti ssue), and the emaciation occasionally is so ex
treme that the patient becomes almost a skeleton. The contour 
of the bones is especially evident and prominent in the face and 
on the head (squamous portion of temporal bone, orbital mar
gins, the iygomata, etc. ); also in the hand, thorax, at the elbows 
and knees, shoulders and Yertebne, in short, in those localities 
where no muscle or only a thin layer interposes between the bones 

1 Reicbert's and Du Bois·Heymond's Archiv. 1872. S. 307. 
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and skin. A consequence o[ this disappeamnce o[ the subcuta
neous cellular tissue is the spontaneous formation of folds in the 
skin, which are particularly noticeable in the face, as a deepen
ing of the naso-labial furrows, and many othe1·s, which run paral
lel with these. The physiognomy thereby becomes essentially 
changed, and assumes that sharply outlined look which often 
leads us to suspect the existence of some cancerous aJJ:ection. 
In our medical clinic I have seen numerous cases of cancer in 
whicli the weight of the body fell to an extremely low figure. A 
woman, fifty yea rs of age, who had gastric and h<'patic cancer, 
weighed (und1·cssed) eighty-two pounds 011 entrance into the 
hospital. Tlu·ee weeks ln,ter the weight of the cadaver was 
sixty-two and on~-quarter pounds. This patient stated that 
two yPars prev iously she hail weighed one hundred and thirteen 
pounds. 

The chief source of the progressive emaciation, anromia, and 
cachexia, unc1oubtec1ly lies iu the imperfect renewal of the ex
pended elements of the tissues-the insufficient supply of nutri
tive materials in consequence of anorexia-and the disturbed 
condition of digestion anc1 assimilation. The more intimate 
naturn of the process by means of which carcinoma c!Tects these 
di sturbances, as well as the influences which create the especial 
form of cancerous cachexia, are unknown. An exact ancl 
tltorongh study of the nutriti,·e changes would throw much light 
upon the snbjP ct. 

It is genera ll y asserted that another factor takes an essential 
and decided sham in the emaciation ancl cachex ia, viz., the con
sumption of a large quantity of the albuminoicl matters o[ the 
blood in the development of the cancerous growths. Buc1c1 bas 
computed that a cancnous mass, five pounds in weight, which 
de,·eloped in fi\•e months, consumed the albnminous portion of 
twenty pounds of blood, ancl this compu tation is accepted by 
many as an adequate explanation of the eachexia and anromia 
of caneerous patients. Of course, I will not d<'llY that in their 
formation cancerou; tumors absorb albuminous material from 
the bloocl; but it may he fairly supposed that within five 
months (1 ) the albuminous portion of twenty pounds of bloocl 
could easily be restored, ancl that this would indubitably be the 
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case if the digestive ancl assimilatirn processes of the patient 
continued undisturbed. 

Ir fever develop, this consumption is not only increased 
and hastened, but the replacement of the waste is still morn 
res tric ted . 

Atrophy ef tlle skin goes hand in hand with the loss of fat in 
the subcutaneous cellular tissue. 'l'he skin can be rai sed in long 
and high folds, which readjust themselves but slowly, aml the 
elasticity or the cutaneous ti ssue is decreased; the latter has a 
peculiar dryness, loses its normal smootllncss, often li es in fine 
folds, and exfoliates pm{usely (pityriasis tabescentium). 'l'he 
atrophied sk ii1 not only loses its normal smoothness, softness, 
and polish, but it experiences a change in color, and assumes a 
dir ty gray, yellowish or brownish hue. In a similar manner the 
skin becomes discolored in very old age as a consequence of 
senile atrophy. But this discoloration of the skin is not always 
present. J\Iany patients are extraordinarily anromic, and show a 
pale, earth-colon·cl skin. 

On the other hand, we see an icterio discoloration of the cutis, 
of all shades, Crom a light yellowish tint to a cleep lemon yellow 
ancl o]i,·e green-sometimes as a clark yellow brown (black jaun
clice). In cases in which it is clonbtinl as to whether the brown 
color is clue to icterus 01· to atrophy of the skin, we shoulcl not 
neglect to examine the conjunctiva fot icterus ancl likewise the 
urine. (Sec farther on.) 

Jaundice of various clegrees is a somewhat frequent phenome
non in cancer of the liver. But upon this poin t opinions are 
divicled. Frerichs states that, in tl1e majority of cases, icterns is 
absent; Budcl ancl J\Iurchison met with it "in a large number of 
cases." Uniting the statistics of these authors wi th those of van 
cler Byl, Bamberger, ancl Biermer, we obtain 146 cases, in 67 of 
which icterus was present. It was therefore absent in about half 
the number of cases. In clifierential diagnosis jaunclice is often 
of great value, especially when the qnestion arises as to whether 
cancer of the liver has followed a carcinoma of the stomach, rec
tum, etc., which has already been cliagnosticatecl; it is likewise 
useful in a differential cliagnosis between carcinoma of the liver 
ancl of lhe slomach, or between cancerous ancl amyloi.cl liver. If 
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icterus once makes its appearance in cancer of the liver, it becomes 
permanent, and is subject to no oscillations. (See below.) In the 
majority of cases the icterns of carcinoma of the li ver originates 
in compl'ession, or obs trnction, of a large bile-dnct or of numer. 
ous smallPr ones. Cancerous nodes of the liver pl'oduce icterns, 
by compression of the biliary-ducts, so mnch the morn readily 
when tlwy are closely crowded in the neighbol'hood o( L110 hilus 
of the Ol'ga n. Occasionally masses of the tnmor exteml into 
larger bile-ducts, and act as obstructions. Budd, for example, 
reports tL case of hepatic carcinoma, accompanied by intense 
jaundice, in which the cystic and hepatic ducts were gorged with 
cancerous matter. 

Moreover, cancerously infiltrated lymphatic glands in the 
portal liss111·e may g ive rise to a stasis of the bil ,, and to icterus, 
either through pl'essure or by a cil'cnmscribed inflammatory 
process, which l'esults in the foJ'mation or constricting connective 
tissue. In a similal' manner cancer of the stomach, of the head 
or the pancreas. OJ' or the dnodenum, may occasion a stoppage 
of bile and icterns, even when ca1·cinoma of the liver dot's not 
exist. As an anatomical expression of the stagnation of bile, we 
not unfrequently meet with varicose, ampulla·shapecl distentions 
in the hepati c biliary ·drtets, or a ·multitude of cysts within the 
liver fill ed with bile. 

The icterns of hepa tic cancer originates exceptionttll y in other 
ways. Biermer' conectly a ffirm s that in cancel' or the liver, bili
ary calculi are of frequent occurrence; they wern found in 16 
cases ou t or 40. Biern1er reports an hepatic carcinoma, ttttendecl 
by >el'y pronounced icterns, in which a branch or I he hepatic 
duct was plugged by a calculus. Unfreqnently. icterus is caused 
by a cata rrh of the large bile-ducts during carcinoma or the lirer. 

In the eases just mentioned, the icterns may ex hi bit fluctua
tions, and may somet imes entirely disappeal'. It is ,·ery obvious 
that many symptoms, snch as pain and icterns, may undergo 
modifiC"alions through the complication of hepatic cancer with 
gall-stones. 

Finally, I must not neglect to mention that in cancer of the 

1 Hess, lac. cit. 1 S. 39. 
VOL. IX -25 
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liver, icterus is sometimes observed, and yet the post-mortem 
examination fails to reveal either compression or obstrnction of 
the bile-ducts, or specia l signs of biliary stasis. 

One of thP consequences of jaundice in ('ancer or the liver, is 
an intense itching of the skin (pruritus cuta1wm;), which not only 
torments the patient in the highest degree, but obstinately with
stamls all treatment. The numerous effects or scratching, i. e., 
excoriations in various localities of the cutis, are the objectirn 
expression of pruritis, especially noticeable in chronic icterns of 
Jong duration. 

Urine.-'Nhen we are in doubt in regard to the existence of 
icteric or cachectic discoloration of the skin, the proof of the 
presence or bile in the urine is of importance. It is necessmy 
repeatedly to examine the urine for bile, for sometimes it is pres
ent only temporarily, and at times entirely disappears. During 
the existence of strongly developed icterns, the appearance of 
the urine, its color, its intensely yellow foam, its power of colora
tion (when, for example, we test it with filter-paper), are all de
cisive. The various tests for bile all yield a positire result in 
such cases; the most simple being the Gmelin' test, over which, 
the more modern tests, particularly the modifications brought 
forward in recent years by Fleischl, Rosenbach, and others, do 
not possess the slightest ad1·antage. 

Ir the qiwstion is simply as to the presence of traces of biliary 
coloring matter, it orten happens that none or the tests give a 
decided result; but even in such cases the Gmelin test, with 
some precautions, shonlcl be preferred. 

Sometimes the urine no longer contains either bilirubin or bili
verclin, but only biliprasin. In this e1·ent lluppert's test (ride 
Neubauer and Yogel's Urinary Analysi s) has repeateclly given me 
a beautirnl and positive result, particularly when none of the other 
tests were able to prove the presence of bile pigment in the urine. 

1 Into a. test tube pour :i. small quantity of the urine to be examined ; cnrefuUy add 
nn equnl <]unntity of strong nitric ncirl which contains a little hyponitric acid. Two 
layers of fluid will Corm, at the junction of which, in case bile be present, will appear a 
zone of colors. viz, : green, blue, violet, red, yellow, which arrange themselves in the 
order mentioned, the latter color being the highest in position. Green preclominntes ; 
the blue tint is often absent. tUltzmann and JJojJ'numn, Haro-Analyse .-TnANS. 
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In carcinoma of the li1'er, the urine at t imes contains a profuse 
quantity o[ indican. But since increase of the indigo-form ing 
substance in the urine occurs in the most d issimilar di seases (I 
have found it in considerable quantities in cancer of t he stomach, 
gastric dilatation, benign stenosis of the pylom s, gastri c ulce r, 
chronic dysentery, chronic pleurisy with exudation, chronic peri
tonitis, in a case of lead colic, and, a !ew clays ago, in the urine of 
a patient convalescent from typhoid), it may be said that t he eYi
clence or abundance of indican in the urine has no pathognomonic 
significrmce 1 in cancer o f the liver. 

In pigment cancer of the lh-er, still other not well-kno1Yn color
ing matters appear in the urine, notably a pigment which becomes 
black by oxidation on exposure of the urine to the air, and on 
addition or nitric acid (melanin, melanuria). Ganghofer, Pri
bram,' Stiller, and Lench, found this pigmen t in pigment cancer: 
I have also seen i t in unpigmeutecl, simple medullary cancer of 
the stomach and liver. In a case of ga trio cancer, which cnme 
under my notice, the urine, spectroscopically examined by Yie· 
rorcl t, was extraordinari ly rich in inclican. It was strikingly 
dark, even blackish brown, in color, and u pon the addition o[ 
IINO, became quite black. The formation of an abundance of 
inclican ' probably concurs in all these cases wi th the appearancP 
of thi s black pigment (p l1 enol). 

In intense icterus of Jong cluration, a small quan tity of albu
men will u suall y be found in the urine. 'l' he p rPsence o[ leuein 
nncl tyrosin, in the urine of patients suffering from hepatic cnn
cer, is extremely rare. In a case o[ mul tiple adenoid nodes o[ 
the liver, Griesinger• found both these substa nces in the uri1w. 

It appenrs tha t the cl eposition of bile p ignwnt in the k klneys. 
nncl its passage through the urini[erons t ubules, nets as a n ini
tan t ancl causes clesquama tion of epi thelium. This is the sim · 
pl est manner of explaining those cases of 11nco111 pli cated catarrhal 

1 In regnrd to the qualitative and quantitative proof of indican, see the Lehr. cl 
phys. Chemie, von Hoppe-Sryler. Nc11baiur nnd Yogel, f_,,oebiRclt. For the speotro~opic 
determination of the quantity of imlicnn, see Virrordt, Zcitscbr. f. Biolog .. X. Bd., S. 27. 

2 Prnger Vierteljnhrscbrift. 1870. CXXX. S. 77. 
s For details by &tlkouJsk.11, see Centrnlblatt d. med. Wissensch., 18iG, :X o. -!G. 
'Archiv d. Ileilk. 186-!. 1. Jnbrgang. S. 385. 
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jaundice in which casts and traces of albu:nen are fo und in the 
urine. 

The deposition of bile pig men t in the kidneys sometimes g ives 
rise to a very gradual intersti tial nephritis, and leads to icte1'ic 
pigmentary incl nration of these organs. In other cases of well
c1evelopec1 and permanent albuminnria, there is a complication 
wi th parenchymatous degeneration o[ the kid neys (Bright's dis
ease). In twenty-fo ur cases of cancer or the liver, Biermer found 
this affec tion o[ the kidneys in only one instance. 

The total quantity of urine in the twenty fonr hours is often 
less than normal, especially on the appearance of abundan t 
ascites, or c11ll'ing the existence of fever ; also towarcl the encl o[ 
life, when the cardiac power sinks ancl mclema arises ; finall y, 
when profu se cliarrh ma or frequent vomiting is present. The 
well-known fa ct sh ould here be mentioned , that after paracentesis 
a nd erncuation of the ascitic fiuicl , the quantity or urine often in
creases. The dail y amoun t of t he chlorides a nd urea is usually 
clecreasecl in accordance with the deficiency in the absorption and 
assimila tion of nu triment ancl with the loss in the weight of the 
body. 

Circulation and R lood. -The actual quan tity of the blood 
dimini shes in conformi ty with the emacia tion of the body; the 
rela ti on between th e weight of the latter and tha t of the blood 
remains nearl y the same. 

\Ve have bn t sligh t knowledge o[ the quali tat ive changes in 
the blood . Tha nks to the improvement in methods of examina
tion, the greatest at tention has been paid to the h :.emoglobulin 
of the blood. I am able to give some in ro rn1ation in regard to 
this subject, upo 11 the strength of many examinations which I 
have made of the blood of cancerous patients. A decrease in the 
amoun t of the h mmoglobulin occurs, which, in g0neral , is more 
or less considerable, according to the duration or the disease and 
the degree of the cachexia . In extreme cases the p roportion is 
about fi fty to sixty per cent. of the quantity of luemoglobulin in 
t he bloocl of a healthy person. 

An in teresti ng fact which I di scovered, in examining thi s 
substance by Vierorclt's method, is that toward the close of life 
the relative amount of hremoglobulin in the blood of cancerous 
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patients (especially in gastric and hepatic cancer) sometimes 
rapidly increases, and even exceeds the normal quantity. 

This interesting phenomenon may be observed at a time when 
the patients, who have, to a certain degree, become dried a nd 
mummified, are gradually dying witlt symptoms attributable to 
clecrease in the watery portions of the blood aud of the paren
chyma of the organs. 

The dryness of all the tissues and the tarry nature of the 
blood in such cases have long been familiar to the patholog ical 
anatomist. During li fe they Jind their expression iu au increased 
quantity of hremoglobulin in the blood. 

The decrease of this element of the blood, in patients who 
are suffering from cancer of the liver, gives rise to many }Jhe
nomena analogous to those observed in chlorosis. Among these, 
in addition lo a conspicuous anremia of the cutis ancl mucous 
membrane, are shortness of breath upon slight exerti on, a ten
dency to sy ncope, palpitation, and initable heart. The latter 
shows itsp][ in a decided acceleration in the frequency of the 
pulse on moderate activ ity of the body. The rapid exhaus tion 
and the incapacity for physical exertion are also partly clue to 
the patholog ical condition of the blood; in part, also, to actual 
loss of muscular substance. 

Toward the close o( life, in consequence of cardiac atrophy, 
the signs o[ deficient (retarded) circulation become apparnnt, 
viz., mdema in the inferior ext remities, and the formation o[ 
thrombi in the crnral a nd popliteal veins. The ccdema of the 
legs is often favored by the pressure which the asciLes, or the 
enormously enlarged liver, exercises upon the inferior vena cam. 
After paracentesis abclom inis and erncuation of the ascitic fluid, 
the mclema sometimes disappears. 

In these cases o[ retardation of the blood in the inferior vena 
cava, the superficial epigastric vein (abclominalis subcntanea) is 
sometimes distended with blood ; t he cutaneous bmnches of the 
superim· eJJigastric and long th oracic veins, which communicate 
" ·ith the superficial epigastric, are also dil ated at times. 

A thorough microscopic examination of the blood of canct' l'-
01ts patients often yielcls results which, whil e not especially 
characteristic of cancer, are, nevertheless, worthy of carefu l 
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study. In numerous instances the reel blood-corpuscles exhibit 
no abnormal change in either their size, form, or color. In others 
a certain, though not a high, degree of val'iety of shape (poiki
lo<'ytosis) exists. Beside the red blood-corpuscles of normal 
size (7-7.5 µ.in cliameter}, we find smaller corpuscles, measuring 
6-4µ. in diameter, and here and there a giant bloou-corpnscle 
(globule geant, llayem), or a "microcyte," in the sense adopted 
by hlasius and Vanlair-that is to say, a blood-globule some
what dark in color, perfectly globular, not bi-concave, and hav
ing a diameter of 4 µ. . Moreover, in the blood of cancerous 
subjects I repeatedly have found granular debris of white blood
eorpuscles, as fil'st described by Riess,' and also the granular 
products of disint.Pgrnted red blood-globules. 

The latter present themselves in the shape of small, globular, 
perfectly homogeneous bodies, having a diameter of about 1-3µ., 
ancl a strong refractive power. In tint they are sometimes red
dish, or of a greenish yellow color, resembling the hue which the 
red blood-corpuscles assume when they are exposed to the action 
of water. 

The cardiac sowicls are clear; an accidental systolic murmur 
may frequently be heard at the apex. Sometimes, in conse
quence of the thinness of the tho1·acic walls from loss of fat and 
muscle, the sounds of the heart are very loud and ringing. In 
some cases, as a result of shallowness of respiration and the lim
ited besoin de respirer, the borders of the lungs become re· 
tracted. In this event, in spite of the atrophy of the heart, 
cardiac dnlness is larger than normal, especially in a vertical 
direction along the left border of the sternum; and during the 
heart's impulse systolic pulsations are evident, not only at the 
apex of the heart, but likewise near the sternum, in the fourth 
and even the third interspace. 

·when jaundice is well pronounced, the action of biliary acids 
upon the heart is made evident by a sluggishness in the cardiac 
movements. 

1 Reichert's und Du Boia-Reymoud's Arch. 1872. S. 244. 
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Gastro-Intestinal Symptoms. 

Dyspeptic symptoms of various kinds, viz., loss of appetite, 
vomiting, etc., irregularity in defecation, and temporary tym
panites, are commonly initial syruptoms of cancer of the liver, 
which usually become intensified with increase in the cachexia. 

\Ve are unable to give an adequate explanation of these ini
tial disturbances in the gastro-intestinal functions, which play a 
role of snch importance in the origin of the cachexia. Changes 
in the functions or the liver, qualitative anomalies, or deJicient 
secretio11 of the bile, and consequent disturbances in digestion, 
especially the digestion of fat, are usually given a first rank in 
explanation or the phenomena which I have mentioned; but 
these are unprovPn hypotheses. 

At a later period, when the hepatic cancer has led to a stasis 
in the portal vein, the symptoms of dyspepsia and the disturb
ances in the intestinal functions are probably clue in part to the 
diITuse catanh which has been created by passive congestion. 

Even when the cancer is only present in the liver, obstinate 
vomiting sometimes exists during the whole course or the disease. 
'fhis symptom is often called "consensual," and "sympatlietic," 
or it is supposed to be clue to the pressure of the enlarged liver 
upon the pylorns, whereby, to a certain degree, a stenosis by 
compression is created. I do not beliern in the efficiency of such 
a pres ·nre. On the other hand, stenosis may be vroclnced by 
constricting adhesions of the pylorus in the concavity of the 
liver, or by kinks or distortions in simple adhesions. A similar 
effect is proclucecl when the pylorus is surrounded by cancerous 
lymphatic glands in addition to the adhesions. In many cases 
the eme ·is is actually consensual, that is to say, in the language 
of the physiologist, it is a reflex effect of irritation of the peri
toneum or of the hepatic nerves, especially of the capsular 
branches. 

In cases of nncomplicatecl carcinoma of the liver, accompanied 
by obstinate vomiting, when the general symptoms of the cancer
ous affection are alone apparent, when the liver is not enlarged, 
when there is no evidence of the existence of a tumor, ancl when 
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no jaundire is present, it is very eddent that the diag nosis 
migh t easil y take a wrong direction, and would probably be 
cancer or the stomach . Au topsy proves the en or. 011 the con
trary, in gastri c carcinoma, emesis often entirely fail s to appear: 
no t umor can be fe l t a t the pylorus ; if, in such a case, secondary 
cancer of the liver, with enlargement and palpable nodes in 
the organ , were present, the diagnosis probably would be thar 
of pl'ima1-y hepatic carcinonia, and the actual and primary sear 
of ll1 e di sease would be overlooked . Such enor:; cannot be 
avoid~d . 

Obstinate constipation, with its sequelro, is frequently an 
attenda nt symptom of hepatic cancer. Tho passive congestion 
in the in testinal wa ll s creates a weakness i11 t he functions of the 
intestinal muscular fibres, and the peris taltic action becomes 
slower. A sirnilar effect ari ses from changes in tllP mucous mem
brane th rough chronic ca tarrh (diminished sensibili ty ) ; perhaps 
also from a deli ciency of bile in the intestines. 

Through obstrnctions to the fl ow of the biliary sec retion into 
the bowels, Lltefmces become colorless, gray, cl<iye1;, falt!J; they 
putrify a nd Llifruse a pu trid, canion-liko odor. DLning the last 
weeks of Ji[e obstinate c1ianhcea sometimes se ts in, a nd hastens 
the fata l termination. In sL1ch cases the autopsy reveal s fol
licular ulcers in the large in testine, hemorrhagic infiltrations of 
the mucous membrane in places, a nd superti cial diphtlteritic 
necrosis, especiall y along the free border:; o r the mucous folds. 

If the stasis of the portal blood atta ins a high drgrne, as in 
cirrhosis, i t may give rise to gastric and intestinal hemorrliages. 
This is a Yf> l'J rare occurrence in cancer of the liver, and1 under 
special cond itions, essentially increases the d ifficul ty of a differen
tial diagnosis between hepa tic carcinoma, on the one hand, and 
gastric cancer or cirrhosis on the other. 

IIemorrlwidal swelliags are not rare, and the rupture and 
hemon·l wge or a hemorrhoid is looked upon by the pati ent as an 
important indication of improvement. 

R espiration.- I have already made reference (S. 389) to the 
dyspncca on exe rti on dependent npon the an mmia of the patient. 
Upwanl di slocation of the diaphragm by an enlargecl l iver, or as 
a consequence of ascites or meteorism, gives rise to more or less 
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severe dyspnc:ra, ancl cau ses a livicl discoloration or the I ips and 
prominenceo oI the features. 

Symptom, or dry pleuritis make their appearance when can
cerous nocles, or the inflammatory processes which they have 
created, "Pn'acl to the diaphragm, and thence to the diaphrag
matic, 1ml mo nary, or costa l pleura. 

IIernorrlwgiG transudations and pleuritic eJinsion in to the 
right pleural cavity are not unfrequent consequences oI cancer 
of the liver. Brnp;;enia also has been observed, especially when 
a s0Ite11ec1 eancer node has broken into the pleural cavity of the 
right side. 

Secondrtry cancer ef the plmtra, the lungs, or the meclias
tinal or bronchial ly mphatic glands, is rare. 

IIypostasis of nu-ions degrees in the lower lobes of the lung, 
pulmo11ary Cl'cl<>ma, ancl croupous pneumonia often make their 
appearance tow:u-cl the close of life. 

Feocr.-In the 111ajority of cases the disease runs its course 
without any signs of fever. The temperature of the body, 
especially toward the encl of life, is often lower than normal. 
According lo Fr1,richs, the reason may li e in the parenchymatous 
atrophy in all the organs and in the coexisting ::uucmia. In 
consequence of tl1Pse conditions, the sum oI the disassimilative 
processes of the economy sinks to a low ebb, ancl production of 
heat is leso acti,·e, whil e the factors in the radiation of heat are 
not i·est ri ct~cl to the same extent. IIess thinks that the icteru s 
may also act as a cau se of the subnormal temperature, si nce i t 
al so CUU8CS retardation or the pulse. A retarded circulation will 
readily explain the coolness of the ski n ancl extremi ties, b1ct not 
the depressed temperature of the internal organs. 1[oreover, it 
is a mistaken opinion to believe that the ci rcu lation is retarded 
synchronously with a decrease in the frequency of the pulse. 

Frequ ent and long-continued obserrntions of the temperature 
teach us tha t perfectly atypic a nd sporad ic exacerbation" offever 
make their appearance in many cases of hepat ic carcinoma inde
pendently of the s tage of the disease. There are exceptional cases 
in which, from beginning to encl, cancer of the liver is accom
panied by fever. The latter for a long period may be a con
tinued fever, with morning remissions anc.1 evening exacerba-
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tions; more freqLiently it has a hectic character, and is accom
panied by night sweats. Fever also regularly appears when 
peritonitis, plemitis, necrosis, and decomposition or cancerous 
masses, pylephlebitis, thrombosis of the crnrnl veins, croupous 
pneumonia, and other complications occur. 

Nervous Syrnptorns.-I have already stated that pain is an 
almost constant symptom of cancer of the liver. 

As in many other chronic abdominal diseases, the mood of the 
patient becomes depressed. He is irritable and sensitive, down
cast, hopeless. '.l'he sleeplessness, pains, the enduring sense of 
weariness, and the incapacity for physical or mental activity, 
increase the mental distress. At a later perio<l a more indill'erem 
apathetic mood frequently appears, often with the signs of psy
chical weukness, as loss of memory and of the previous powers of 
judgment. In some cases we see :1 reviving mood near the close 
of life, an awukening of new hopes, und the resulting plans for 
the future. 

'.l'he physical weakness is characterized by the gait of the 
patient, by the tremor, especiully in the hands, and by the weak, 
non.resonant voice. 

Sin.r1ultus-a, symptom which often torments the patient in 
the highest degree-is frequently observed. 

A soporific condition, resulting from cerebral crdema, devel· 
ops in nmny cases toward the close of Ii re. 

·when a pronounced ja,undice exists, death sometimes occurs 
-with the symptoms of cholremia-during the dP<'pest stupor, 
after the occurrence of active delirium with convulsions. · 

Lymphatic Glands.-'.l'he lyrnpha,tic glands offer ns no assist
ance in forming a diagnosis of hepatic cancer, excepting in ex
tremely rare cases, e. _q., in mela,notic cancet· of superficial glands. 
An undeserved importance is given by many to a swelling 
of the jugular lymphatic glands (situated just above the left 
cladcle). I ha,ve examined very many cancerous pa,tients in re
gm·cl to this point, but the results were unfailingly nrgative. '.l'he 
enlargem<>nt of the inguinal ghnds has a,lso been considered a 
valuable diagnostic symptom. '.l'he physician, however, should be 
on his guard against diagnosticating carcinoma, of these clusters 
of glands, because of their distinct prominence, since this may be 
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the consequence of emaciation or of cedematous swelling from 
stasis. 

Differential Diagnosis. 

The diagnosis of cancer of the liver can be determined from 
the symptoms I have cited, and in the deli1wation of which I 
have repeatedly alludecl to the anomalies of individual signs and 
to their importance in differential diagnosis. 

The question as to which form of cancer is present, whether 
it be carcinoma simplex, indurated, medullary, cystic, alreolar, 
meJanotic, or adeno-carcinoma, whether it he sarcoma, etc., is a 
question which can be answerecl during life only in the rarest 
cases. Intra vitam we must satisfy ourselves with the diagnosis: 
malignant neoplasm of tlte liver. 'l'he more intimate anatomical 
differences are often first revealed by the microscope. Only in 
those cases of hepatic cancer in which a melanotic ca1·ci110111,i
proreeding, for example, from the choroid-is present, or upon 
which an operation has been performed years before, or where a 
determined form of cancer of the external soft tissues has been 
recognized, as an alveolar cancer of the rectum, or a sarcoma (e. ,q., 
epnlis),-only in such cases, and from the recognized natme of 
the visible primary cancer, can we feel certain that the growth in 
the liver is or a similar nature. 

In many cases, in which all the symptoms of cancer of the 
liver are evident, the question is raised, h this a primary or a 
secondary growth 1 The answer is not diffienlt, if we ran prove 
the presence of a lar,qer cancerous mass in some other organ. 
Under such conditions we should hardly ever err in supposing 
the hepatic cancer to be secondary. The lungs and pleurro are, 
however, often secondarily affected from cancer of the liver; ancl 
sometimes we find a secondary mediastinal carcinoma; or-and 
this is usually first discovered during the autopsy-there may be 
small, isolated centres of cancer in the peritoneum or omentnm, 
in the portal or retro-peritoneal lymphatic glands; these indis
putably are the consequence of a primary hepatic cancer. It 
must not be forgotten that primary carcinoma-or the stomach, 
for example-may develop slowly, while the secondary hepatic 
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cancer prolife ra tes and spreads with great rapidity. In sueh 
case the primary growth see411s insigniticant, as compared with 
the much greater development of the secondary neoplasm. 

Occasionally only the symp toms of cancer of the li\' er are evi 
dent, and the la tter seems to be primary; and yet a p rimary 
point of origin exists i11 some other organ, e. g., latent gastri c 
carcinoma; or there is a la tent primary carcinoma or the retro
peritoneal or portal lymphatic glands, of the gall-bladder, the 
pancreas, mcdiasLinum, vertebrro or other bones, of the mesen
tery, peritoneum, in testines, one or the ovaries, etc. 

But, on tho contrary, it sometimes happens-yet much more 
unfrequently-tha t, when a cancer of the liver has been diagnos
ticatcd, many symptoms, such as frequent vomiting, hmmateme
sis, or bloody fecal discharges, seem to indica te a primary cancer 
of the stomach, while the hepatic carcinoma proves to be pri 
mary. 

Finally , when the ex istence of cancer of the stomach, perito
neum, mamm c:c, u teru s, ovaries, etc., has been confirmed, it often 
happens that a ll appearances, by means of which a coexisting 
hepatic tumor might be d iagnostica ted, completely fail, and 
nevertheless the au topsy reveals one or even several cancer nodes 
in the li ver. 

Sometimes the question ari ses as to whether hepatic cancer be 
present or gastri c cancer; whether cancer or tire li ver, or cancer 
of the colon, omcntnm, or even of the righ t kidney. This doubt 
arises "'hen tir e symptoms by which one 0 1· a nother of these afl'ec
tions can be d iagnostica ted wi th certain ty are inadequa te, espe
cially when the tumor is so situated that i t is impossible to de
termine whether i t springs from the liver or the gall-bladder, or is 
connectecl to either orga n by contigui ty or by direct and intimate 
adhesions. The diffi cul ty of establi shing a positive diagnosis is 
often only tempor·a ry, fo r at a later peri ocl the symp toms become 
clearer, and a definite cliagnosis is made possible. 

I have nl reacly sho\\'n that, in ex tremely rare cases, a latent 
cancer or the liver, a ttended by constant febrile symptoms, may 
run its CO Lll 'se under the g uise of a chronic righ t-sided pleuriti s, 
with effusion (supposed to be tnbercular), or of pel'itoniti s. 

Of those d iseases or the liver which may be mistaken for he-
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patic carcinoma, and vice versa, I wish to render the following 
conspicuous: 

1. j)fultiple Adenoid Titmors of tlte Liver.-In common with 
cancer or tile liver, they liave the following symptoms, viz.: con
siderable enlargement of the organ, perceptible nodular protu
berances and tumors, icterus, ascites, etc. On the other hand, 
in adenoma the vigor of the patient is retained longer, the ca
chexia develops slowly, and never in the form or the genuine 
marasmus of carcinoma. The course of the disease is more pro
longed; in the interesting case described by Griesinger' it con
tinued for a space o[ two years. 

During life, adeno-carcinoma can in no way be distinguished 
from carcinoma. 

2. JJ(f!'ase .tldenoma of tlte Liver.-For a long time I had the 
opportunity, in Lindwurm's clinic, o[ watching a case of this 
nature in a young man between twenty and thirty year:; of age. 
The symptoms present were enormous enlargement o[ the liver
but without palpable tnmors-intense jaundice, decitletl hyper
trophy of the spleen, and, later, ascite:;. 'l'he disease lasted a 
little more than two years. Our diagnosis wns that of mnlti
loculnr echinococcus. An anatomical examination by Buhl 
showed that the disease was diiruse adenoma of the liver. 

3. In cltronic obtitration of tlte gall-ducts by biliary calculi, 
or in the resulling inflammation and contraction o[ Glisson's 
capsule in the neighborhood of the biliary ducts which lie in the 
portal fissure (and become obliterated), there may arise a combi
nation of symptoms which present great similarity to those of 
hepatic cancer. 'l'he li1,er is enlarged; at a later period it be
comes sma11er. Through cystic distention of the bile-ducts, 
protuberances may become perceptible on the surface of the 
organ. Intense icterus appears, ancl the patient emaciates to 
the highest degree. In a case which I saw in the clinic at 
i\Innich, and which fina11y was brought to the autopsy-room, the 
prolonged course of the disease aml predons attacks of gall
stone colic, etc., rendered the diagnosis certain. In l\Iurchison's 

1 Arch. d. Ileilkunde. 1864. 1. Jahrg. S. 385. See R,okitansky, \Vieu. allg. med. 
Zeit. 1850. S. OS. 
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wards in St. Thomas's Hospital, in London, I saw a perfectly 
similar case : the long duration and previous attacks of gall
stone colic excluded carcinoma; but, at first glance, the high 
grade o{ marasmus and the hard, localized, nodular condition of 
the liver suggested cancer. 

4. In chronic aclltesioe pylephlebitis, especially that Corm in 
which the obliteration of the portal vein is limited to certain 
hepatic branches, and gives Tise to a partially lobular, knobbed 
condition oE the liver (Frerichs, Joe. cit., S. 374), the symptoms, 
under certain conditions, and when the strength of the patient 
mpidly fails, may lead one to confound the disease with carci
noma. In regard to the diagnosis of the affection unc1er con
sideration, I may refer my readers to the chapter on Thrombosis 
and Obliteration o{ the Portal Vein, in this work. 

15. As proven by the case related by Frerichs (S. 117), abscess 
of tlte lit>er sometimes runs its course under symptoms so vague 
that a diagnosis oE this condition may be impossible. niore
over, since in hepatic cancer irregular febrile movements, exhib· 
iting perhaps even a hectic type, are sometimes observed, palpa
ble tumors not being by any means always present, a confusion 
between cancer and abscess naturally may occur in exceptional 
cases-especially so because, in case of abscess, the emaciation 
and marasmus frequently make very rapid progress. This error 
is equally liable to arise when the diagnosis lies between abscess 
ancl soft, fluctuating hepatic cancer of rapid growth. In abscess 
chil\s are frequent; in cancer very rare. In the majority of cases 
of abscess, ieterns is not present, and never reaches such a high 
degree as in many examples of cancer. In a great number of 
instances the etiology is decisive of one affection or the other. 

6. Cirrlio8is.-1n cancer of the liver, if no large, nodular pro
tuberances are perceptible: if the cachexi~i is of slow de,·elop
ment; if there are no symptoms of cancer in some other locality 
-for example, in the stomach; if there is a history of intem
perance ; and if, exceptionally, gastric or intestinal hemorrhages 
occur, the diagnosis of cirrhosis may very readily be made; 
and i{, on the other hand, in cirrhosis the liver enlarges, aml 
there is no hypertrophy of the spleen ; if intemperance cannot 
be proven, and there is rapid loss of strength, and the patient 
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quickly emaciates-under these conditions the diiierential diag
nosis between cancer of the liver and cirrhosis occasionally be
comes very dil!icult, or even impossible. In most cases the 
further course of the disease leads to a correct diagnosis. fo 
diffuse, infiltrated cancer of the liver the surface of the organ 
may present a great similarity to a granular liver. (See the 
section on Pathological Anatomy, by Schueppel.) 

7. Jlydaticl and JJiultilocular Echinococc1ts Tumors.-The 
lt!fdaticl ecltinococcus, exceptionally, may run a latent course in 
so far that the liver is enla1·ged, or that a flat tened protuberance 
is formed; but, under these conditions, it never gives rise to a 
large, tluctualing cyst accessible to palpalion. In such a case, 
however, the duration of the disease and the absence of the can
cerous cachexia positively exclude hepatic carcinoma; and, fur
ther, if a large cyst be present, or if the examination by punc
lure reveal the absence of albumen in the fluid contents aml the 
remaining characteristics of the echinococcus, no error is possible. 

The 1nultilocular ecltinococcus tumor, of which I have seen, 
intra vitrim, two beat1tirul and correctly diagnosticated exam
ples, pre ·en ts symptoms which much oftener render it similar to 
cancer of the liver. Hard, globttlar tumors make their appear
ance, which arterward become softer and hHger. The li rnr is 
markedly increased in size. 'rhe patient is generally extremely 
jaundiced. In opposition to cancer of the liver, in which en
largement of the spleen is extraordinarily rare, thP hypertl'Ophy 
of tbis OJ•gan is an almost constant symptom in mttltilocnlar echi
nococcus. J\Ioreornr, in most cases, the duration or the disPase 
-two, three, 01' more years-and the absence or the genuine 
cancerous marasmns, exclude hepatic canc<'r. The age or the 
patient often speaks more in favor of one than the other of the 
two di sea es in q nestion. 

8. A confusion of cancerous with amyloid liver is hardly 
possible for any lengtl1 of time. The indolent COlll'Se or the 
aiiection, the absence of the cancerons cachexia. the smooth 
surface or a hard, enlarged, amyloid liver, the coexisting amy
Joicl d<'gPne1·ation or the spleen, the albnminuria, and, finally, 
the etiology of waxy degeneration, exclude the possibility of an 
error in diagnosis. 
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9. The syphilitic liver, on examination, may present the 
greatest simi lari ty to a cancerous one, especially when the nocles 
are not easily recognizecl, but give the impres;ion of bei ng Jlat 
protuberances rather than genuine nodular formations . But 
Lhe prolonged duration of the disease, the etiology, the absence 
o[ the true cancerous rachexia, the evidence of oll1 er symptoms 
of syphilis (cicalrized pharyngeal ulcers, etc.), in most cases 
secure a correct diagnosis, and especially when the spleen ancl 
kidneys, at the same time, g ive ev idence o( amyloicl degenera
tion. A corset-lobe o( the liver, or collections o( froces in the 
ascending or transver;c colon , will lead only the Yery inexperi
encecl to mistake them for carcinoma fo r any length o( time. A 
liver enl a rged by passive congestion (in card iac and pulmonary 
ailments, or in large pleuritic effusions, etc.) should hardly ever 
lead one into the error of mistaking it (or a cancerous li ver . 

I cannot close this discussion of the differential diagnosis 
without mentioning an aid which may often be of value in doubt
ful cases. I refer to the weight of the body. In a great number 
of cases, when the absence of all objecti,-e symptoms on the 
part of liver or stomach leads us to doubt whether the evidences 
o( dyspepsia and emaciation depend upon a latent gastri c or 
hepatic carcinoma, or whether they are dne ton cl1ronic gastric 
catarrh, repeated compari sons of the weight of the patient some
times give us a point of departure in I01·ming a diagnosis. 

If, by means o( a rational diet, we succeed in increasing the 
weight o( the body of the pntient, even in a slight degree, we are, 
in all p robabil ity, justified in excluding carci noma, in spite of 
the fact that the appearance of the patient has not yet improved. 
By weighing the cancerous patients o( t l1e Tubingen clinic, in 
very numerous instances, I have been able to prove an unexcep
tionally progressive loss of weight. Increase in weight in car· 
ci noma is observed on ly when cedema, ascites, or hydrothorax 
sets in, signs which tell us that the parenchyma o( all the organs 
is beginning to be ri cher in water. On the contrary, I do not 
know oi a single case in which a rapid enlargement of the liver 
has increased the weight of the patient. 
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Duration. 

The impossibility of establishing the date of the beginning 
of the disease, by means or infonmttion gathered from patients, 
renders the opinions which I have been able to collect concerning 
the dnra.tion o( the disease only approximately correct. \Ve 
nwet with cases in which chronic cli stnrb::w ces of digestion, 
hypochondria.sis, anrl symptoms of dyspepsia precede cancer of 
the livl' l' for a long pel'iod of time. Since the commencement of 
the cancpr has often been dated from the appearance of the first 
evidence o( indisposition, certain authors have been led into the 
error o( considering the clura.tion o[ individual cases to be that of 
several yea rs. 

Estimatps of the medinm or average duration of cancer of the 
liver differ n-1·y widely. As a means of deciding the question, I 
may ndd six tasrs of the Tiibingen clinic to those sPlec ted from 
the statis tics o[ Frerichs and lllurchison, 19 cases in all, whose 
total duration was 378 weeks, making an a\·erage of 20 weeks. 
The an•rage duration of 25 cases, which were analyzed with the 
utmost care by Biermer, was 17 weeks. Those which exceed one 
year in duration are, to say the least, extn·mely rare; and the 
assertion of Bamberger, that" the course o[ cancer o[ the liver 
often covers a. periocl of several years," I consider erroneous. 
P erhaps the cases of abnormally long duration may have been 
primary adenoma, which only at a later period became convertetl 
into ac1eno-carcinoma. 

In rare insta nces cancer o[ the 1irnr runs a fatal course in 
from four to eight week s, under the g ui se of an rtcule hepatitis, 
with permanently hig h fever and rapid emaciation . Bicrmer saw 
a. case of five weeks, duration; Frerichs one of on ly four weeks' 
duration; Bamberger one which ran its conrsc jn eight weeks. 

EipccialJ y interesting is :l case related by Bamberger (loc. cit., S. 006). A pre
viously healthy man, forty-e ight years of age, was suddenly attacked by intense 
pnin in the hepati c region, attended by well-marked jaundice nnd hig h fever. 
i\fodcratc delirium, dinlcult resp iration , nncl occasional s ingultus, soon followed. 
The li ver was very painful , and became en!:Lrgcd, but showed no irregularities on 
palpation. Chills nnd bloody stools made their nppcarancc. Under a constant nn<l 
intense fever, rapid emaciation, collapse, and comn, death occurred eig ht weeks 

VOL. IX.-2G 



402 LE!Cll1'ENS'l'E l!N.-CLIN!CAL ASPECTS OF CANCER OF L.IVER. 

after the initiation of the first symptom of illness. Autopsy.-In addition to numer* 
ous deposits in the liver, there was found a softened medullary sarcoma, which 
had entirely destroyed the gall-bladder and perforated the duodenum. 

In general tlte duration of the disease is shorter, and its 
course more rapid, accordiug as the nodes, which establ ish them 
selves in Lhe liver, are more numerous; and the morn rapid their 
growth so mucl1 the earlier do they become softened and con
vertecl into an iclwrous fluid. For that reason scirrhus runs a 
longer course, on the whole, than medullary cancc1·. It is self· 
evident that the duration depends upon the hi story of the hepa· 
tic cancer, viz., as to whether it be primary, or whether it be 
secondary to long-developed carcinoma or some other organ. 

Finally, the course of the lesion is often essentially shortened 
by an intercurrent right pletuitis, by pneumonia, by perforation 
into the abdominal cavity and peritonitis, by hemorrhages in 
softened caucer nodes, or into the abdominal cavity, likewise by 
fever, diarrhrea, obstinate vomiting, etc. 

Termination and Prognosis . 

Under all conditions the prognosis is fatal. Supported in 
theit· views by the retrogress ive fatty changes which the cancer· 
ous nodes or the liver often present anatomically, supported too. 
especially, by the dense cicatricial masses wl1ich arc fonnd in the 
midst of large cancer nodes, and which cause the depression or 
theit· centres, Oppolzer, Bochdalek, and Henoch, as is wPJI 
known, claim that by means of these processes t!te cnre of can
cer is possible. 

The case which Bochdalek assertPd was one of recovery from 
cancer of the liver, proved to be a syphili tic, lobulatet1 liver, as 
Dietrich has since show n. Oppolzer ancl llenoch have rescinded 
their views. Fatty degeneration ol the cancer -cells, a nd the for. 
mation of cicatrices in the centres of the cancer nodes, may, 
indeed, be considered a curative process in individual nodes. 
but they neYet" lead to a cure of hepatic cancer, because fresh 
clements of the neoplasm always appear in the neighborhood o[ 
nodes which are undergoing fatty degeneration and contraction, 
and these develop into new tumors. 
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The fatal termination occurs in various ways. Sometimes, in 
a <'Onstantly increasing marasmus, the patient, after being in a 
moribund condition for days, dies of exhaustion. The weakness 
becomes extreme, the movements grow feebler, the Yoice becomes 
toneless, whispering, ancl exhausted; the patient lies motion
less, and has the appearance of a mummy; the eyes are deeply 
sunken, surrounded hy dark circles, and stare with a peculiarly 
dull gleaming look ; the respiration is superficial and slow ; the 
tongue is dry and leathery ; the extremities cold; the pulse 
small and threadlike. 

In many of these cases resorption of water from the intestinal 
canal, perhaps in consequence of deficient peristaltic action, 
seems cliflicult. On post-mortem exami nation the cadaver is 
found to have the appearance of a victim of cholera; most of the 
tissues, espec ially the muscles and subcutaneous cellular tissue, 
are surprisingly dry; the l>lood is black and of tany consistence 
(seep. 089). 'Vhen auscultating the hearts of certain of these 
patients I have detected a soft pericardial friction murmur; and 
my supposition, tl1at it was clue to dryness of the pericardium, 
was justi fi ed by the revelations of the autopsy. 

In other cases, toward the encl of life, ccdema of the lower ex
tremities sets in, likewise ascites, g iving rise to great dyspnooa, 
Yenous throml>i form ill the crural or popliteal vei11, etc. Death 
is finally cau sed by pulmonary mdema. 

Death sometimes occurs suddenly from :t fatal increase of 
cerebral anrcmia, especially during a q nick change of posture 
from horizontal to upright. 

The fatal encl is occasionally hastened by a rapid increase of 
nn::cmia from hemorrhages which ensue in softened cancerous 
growths. A quick enlargement of the liver, with symptoms of 
gl'eat anromia, are signs frequently diagno tic or hemorrhage. 
In other cases the extravasation causes rupture of the cancer 
nodes; this is followed by a flow of blood into the abdominal 
('avity, or between the liver and diaphragm, or, by rupture, into 
Lhe right pleural cavity. 

The 1wrforntion of n softened or cliflluent mass of cancer 
into the peritoneal or pleural cavity is followed by a fatal peri
tonitis or pleuritis. 
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Toward the close of life a well-marked liemorrltagic diathesis, 
indicated by small but innumerable hemorrhages in the most dis
similar organs, becomes developed, especially in those cases in 
which there exists a high grade of icterus. In consequence, we 
fincl bleedi ng from the nose, the gnms, the soft palate, numerous 
petechiro in the skin, ecchymoses in the serous membranes, ex
travasations into the mediastinal or retro-peritoneal cellular ti s
sue, hemorrhagic effosions into the pleural and peritoneal cavi
ties, etc. In a case of multilocular echinococcus which came 
under my observation, the hemorrhagic diathesis gave ri se to a 
fatal hemorrhage in the cerebral meninges and in the subarach
noid space of one hemisphere. Sometimes, especially when the 
jaundice is intense, death ensues from the so-called "cholemic 
intoxication, " after previous convulsions and clelirium, attended 
by high fever and coma. 

Cerebral rodema and anromia of the brain may be mentioned 
as frequent causes of death. Croupous pneumonia is also some
times the immediate cause of the fatal termination. 

Treatment. 

The treatment of cancer of the lh•er has no other object than 
to preserve the strength of the patient for the longest possible 
time, and to ameliorate and overcome the pains, and Jessen the 
discomforts connected with the disease. 

The first duty-that of nourishing the patient-can never be 
perfectly accomplished; the marasmus is progressive, and cannot 
be checked. The only thing we can achieve, by a wise choice of 
articles of food (milk, meat-especially scraped raw beef, which 
is very easily digested), and by such tonics and appetizers as 
quinine, rhubarb, and strong wines, is to delay the loss of strength. 

The annoyances which arise from irregularities of the intesti
nal functions, viz., constipation, meteori sm, cliarrham, etc., may 
be combated by the usual means. Dyspnroa resulting from 
ascites can be overcome with the greatest certainty by the help 
of the trocar. 

In the treatment of sleeplessness, pain, singnltns, and pruri 
tus of the skin, opium and chloral hydrate occupy the first rank. 
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The highel' grades of amyloid degenPration or the live!' cause 
such gross, and, nt the same time, such charncteri:;tic changes 
in this organ as to justify the presumption t\mt the$e cou ld not 
have escaped the notice or the earliel' physicians. And, indePd, 
the medical works and post-mortem reports of our predecessors 
contain descriptions from which we may with great certa inty 
clecluce the diagnosis of amyloicl liver. \VP leam, from the same 
Ro urces, that the older physicians snpposed the amyloid liver, as 
well as various other changes accompanied with enlargement of 
01-gans, lo lmve been brought about by the deposit of some for-
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eign substance ; inasmuch as the expressions usecl to cles1gnate 
these conditions, such as obstruction, infarction, physconia, e tc., 
are basecl upon the idea that cliseasecl inspissatecl jnices cloggecl 
the vessels of such 01·ga ns ancl were clepositecl there. Such in · 
clefinite, and, in part, erroneous, suppositions prevailed for a long 
time. It is to the credit of Rokita11sky that he gatherecl together 
in one picture-which was correc t in its pr111cipal features-the 
anatomical characteri stics of orga ns subject to arnyloid degenera
tion, especially those of the liver and sp leen; whil e, at the same 
time, he es tabJi shecl the genetic connec tion of amyloicl clegenera· 
tion with certain cachec tic conditions. 

For a 1011g time opinions differed greatly concerning the 
chemical natu1·e of the ma terial cleposited in organs which are 
the seat of amyloicl clegeneration. One party , inttuenced by the 
physical appeara nce of the materia l, were content to compare it 
to lard (larclaceous liver), ancl this was es pecially true of the 
Vienna school; whil e another party thonght it mig ht be more 
appropriately comparecl to wax, and accordingly spoke of waxy 
degeneration of the li ver. The latter was especially true of Eng
land, following the example of the Edinburgh school. Others, 
again, rega rded the substance in questton as falling within the 
very inc1efinite scope of t he term "colloid," and aclhered to the 
expi·ession colloid liver. Amongst this numbe1· were Oppolzer, 
Schrant, anc1 others. Budd treats of a myloid liver under the 
designation or scrofulous tumor of the liver. 

Sys tema tic progress in the investigation of amyloid disease 
was first rendered possible by the di sovery, on the part of Vir
chow, in the year 1853. or the peculiar reaction of the substance 
in question with iodine and sulphuri c acid. He soon afterwarcls 
introduced the term amyloid degenerati on for the condi tions 
present, and thi s term has gradn:illy passed into almost universal 
use. After the discovery of a practicable ancl easily applied test 
for the amyloid substance, it at once became easy to prosecute 
the search fo r this substa nce in the most varied organs, and to 
demonstrate the ea rlies t traces of its occurrence. Now, a lso, the 
circle or diseased conditions, in the train of which amyloid de
g eneration of 01-gans occurs, was rapidly enlarged ; and finally it 
became possible to approach nearer to the question or the chemi-
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cal nature of the substance under consideration, the solution of 
which question promises the most important conclusions respect
ing the true essence or amyloid disease. It therefore seems just 
to rega1·d Yirchow as the actual founder and greatest promoter 
o( the doctrine or amyloid degeneration, as taught to·day. As 
regards the further prngress whirh this doctrine has made since, 
we would refer to the studies of Kyber, cited above, where the 
hi story as well as the literature of the subject is given with satis
factory fulness. 

So far as the amyloicl liver, in particular, is concerned, its 
history cannot be sepamted from that of amyloid degeneration 
in general. The specia.l studies which have been devoted to the 
amyloill liver have reference to the anatomical, ancl especially to 
the histological side of the question, wl1ich, indeed, has just 
lately been worked up more actively than e1·er, in consequence 
of the discove1·y o( new reagents for amyloid matter (iodide of 
rnethylanilin, etc.). The pathology of amyloid liver, a very 
creditab le description of which was given in Frerichs' classical 
work on diseases of the liver, has, it is trne, received valuable 
contributions from the resu lts of pathologico-anatomical, histo
logical , and chemical invest iga.tions, and yet it has not, since the 
date of Frerichs' work, undergone any radical alterations. At 
the same time the pathology of amyloid lil"er still presents great 
hiatuses. The functional disturbances of the liver, in particular, 
as the re ·u lt of this degeneration, have not yet been the sub
ject or that thorough investigation which they deserve. 

Amyloid degeneration o( the lirnr consists in the foct that a 
substance foreign to the healthy organism, the so-called amyloid 
sub"tance, is deposited in the parenchyma of the liver. The 
amyloid substance is a tolerably consistent, thick mucilaginous, 
colorless mass, of a peculiar waxy lustre, and almost or the 
transparency of glass. It is distinguished by its great resistance 
to all sorts or chemical influences, and especially also to decom· 
position. It is chemically characterized by its peculiar behavior 
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in the presence of iodine and sulphuric acid, a walc1·y solution of 
iodine causing it to assume a mahogany-reel color, which after
ward, 011 the addition of sulphuric acid, changes to a blue or 
violet. This behavior, suggestive of that of starnh (though the 
latter, it is true, is colored blue on the audition of iodine alone), 
gave occasion to the choice of the term amyloicl fo1· the substance 
under consideration. The same changes in color that appear on 
the application of iodine and sulphuric acid may a lso be pro
duced in arny loid matter by using iodine and chloride of zinc, as 
well as iodine and chloride of calcium. Attention has lately 
been called to the fact tlrnt certain aniline colors, especially the 
iodide of methylanilin, will color amyloicl matter of a bright 
ruby-red or violet-red, while tissues free from amyloicl matter 
are thereby colored of a pale-blue. 

·whereas at fast the opinion was entertained that amyloicl 
mattn was closely related, in a chemical point of view, to the 
carbohydrates, evidence was furnished by Kekule and C. Schmidt, 
as well as afterward by Kuehne and RuclneO', that amyloid mat
ter was a nitrogenous body, belonging to the class of albuminoid 
substances. It is true, on the other hand, that it differs in vari
ous respects from substances of this class, especially in the fact 
of its insolubility in fluids contain ing pepsin. 

'l'he place of origin and method of origin of amyloicl matter 
are even at the present clay involved in entire obscurity. It may 
be looked upon as settled that amyloid matter arises from the 
albuminoicl substances of the body; but, with regard to the 
more immediate method of this transformation, and particularly 
with regard to the place where it occurs, we know nothing. It 
is not determined whether amyloicl matter is deposited in the 
tissues from without (from the blood), or whether it originates in 
the tissues themselves, at the points where it is found. Vircho\\', 
Rindfleisch, and others are of the opinion that the amyloid 
matter is brought to the tissues so affected by the blood-that 
is, by the transnclation from the blood, and th us, so to speak, 
infiltrates those tissues. Rindfleisch considers it as most prob
able that the albuminoicl substances of the nutritive fluid are 
anestecl in their progress through the tissues, and are at once 
separated in a solid form. This view is favored by the fact that, 
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as a rule, the amyloid matter is first found in the walls of the 
smallest arteries and the capillaries of the diseased organs; bu t 
it is opposed by the fact tha t never, even in the highest grades 
of degeneration, has so much as a trace of amyloid matter been 
found in the blood. On the other hand, a num ber of circ um
stances favor the view that the amyloid matter origi nates a t the 
points where it is found , within the tissues themselves; and, 
first, arnyloid degeneration occurs, in extremely irregular dis· 
tribution , in the vessels and parenchyrn al cells of the diseased 
organs. This seems to indicate that the parts concerned possess 
a varying degree of predi sposition for degeneration, which would 
imply tha t the entire process is to be rega rded as lt local one, 
although dependent on general causes. But a second circum
stance would appear to be of greater importance, viz., that, on 
careful application of the methylaniliu test to the ti ssues intil
trated wi th amyloid materi al, certain changes in color are to be 
observed which seem to indicate that the fo reign substance 
present in the variously colored portions may con espoud to 
the various s tages in the transformation of albumen in to fini shed 
amyloid matter. Those shades of color point to the fac t tha t a 
gradual transformati on of albumen into amyloid matter takes 
place. 

Amyloid degeneration of the liver never constitutes an inde
pendent isolated di sease. For, aside from the circumstance that 
amyloid degeneration is always developed only in co nnec tion 
with cel'tain chronic primary affections which profoundly dis turb 
the general nutrition of the body, this degeneration of the liver 
is almost always associated wi th similar degeneration of the 
spleen, the kidneys, and other ol'gans. In othel' words, the 
amyloid li ver does not present itself as an independent, local 
malady, bu t merely constitutes a part of the general amyloid 
disease. The la tter, however, is a distmbance of a progressive 
character, which, in the long rnn, does not confine itself to one 
single ol'gan. 'Ve are not able to tell why am yloid degeneration 
attacks different ol'gans sometimes in one and again in another 
order of consecution, why one or another organ sometimes re
mains free from the degeneration , and at other times is to the 
highest degree involved therein. 
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Etiology. 

Amyloid degeneration of the liver, or of any other organ, is 
never observed as an independent, primary disease, bnt always 
has the significance of a secondary affection. For it arises only 
when the organism has suffered profound disturbances in its 
nutrition through a series of severe chronic ailments, and is 
thereby brought into a cachectic condition. Those primary affec
tions which are liable to bring amyloid degeneration in their 
train, and which we may designate as the predisposing ca.uses of 
amyloid disease, are, it is true, pretty well known to us. Bnt, 
at the same time, we lack an insight into the actLrnl connection 
between the rise of amyloid matter and the primary affections 
causing it, or rather the cachexia incluced by these primary affec
tions. \Ve therefore have no knowledge of the immediate cause 
of amyloid disease. 

Among the predisposing causes of amyloid liver, as well as of 
amyloid disease generally, may be enumerated: 

1. Prolonged suppuration and ul,ceration of bones and Joints. 
-This is most frequently caused by caries of one or more 
bones. The caries is developed by preference in children and 
youth as the result of cheesy or scrofulous ostitis of the spongy 
epiphyses of the long bones, as well as iu the spongy portions of 
the short and thick bones, as of the vertebrrn (psoas abscess), of 
the carpal ancl tarsal bones, etc. It may, furthermore, be caused 
by necrosis of bones. Necrosis of the long bones, the femnr and 
tibia, with the development of open sinuses and the discharge of 
large quantities of pus, often gives occasion to the development 
of amyloid degeneration. \Ye see the same result follow wounds 
of the bones when they give rise to tedious suppuration, as hap
pens so often in compound comminnted fractures, but especially 
in gunshot fractures of the larger long bones. Chronic sup
purations and ulcerations of joints, with destruction of the 
articular extremities and rupture of the capsule of the joint, in 
whatever way they may have been brought about and by what
ever original disease they may have been caused, are very often 
followed by amyloid degeneration. 

2. Oltronic suppuration and ulceration of soft parts (with-
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out implication of the bones), on the whole, much more rarely 
lead to amyloid degenemtion than processes of this sort original· 
ing in the bones. Ilere it does not seem to make any pa1ticular 
difference whether the suppuration is on the surface or in the in
terior of the body. As a rule, however, the pus has an externa l 
means oI escape, even lhough the suppurating surface may be 
intemal. Among the primary affec tions that fall under thb 
head, we may especially mention the chronic (so-ca ll ed ntonic 01· 
varicose) ulcers of the feet in eklerly p ersons, as well as simple 
chronic ulcers of the skin generally, when they are extensive; 
likewise old fistulas-for insta nce, vesical, m ethrnl, and rec t:ll 
fistulas, and the like. Among the most frequent causes coming 
under this head is empyema of the thorax, whether a 1ist11la into 
the pleural cavity exists or not. Furthermore, sacculated bron
chiecta.sia with abundant secre tion (in pulmonary ci l'l'hosis), 
chronic abscesses (as hepatic abscess, or, more frequently, the 
abscesses from congestion associated with caries of the boneti), 
purulent pyelitis ancl perinephriti s, chronic dysentery, o.nd other 
similar conditions have all been known to give occasion to amy
loid disease. 'l'be same thing is accomplished now and then by 
the round gastric ulcer when it has attained an unusual ize. 

3. Gltronic pulmonary plttltisis, wlwn accompanied by ex
tensive ulceration and the formation of cavities within the lungs, 
very often leads to amyloid degeneration; and this is espec ially 
the case when there is at the same time widespread tuherculor 
ulceration of the mucous membrane of the intestines, of the 
larynx, and of the trachea. I11 ,-iew of the enormous frequency of 
chronic pulmonary phthisis there is nothing surprising in the 
assertion that the absolute majority of all cases of nmyloid de
generation of the liver, etc., may be traced back to the very con
ditions of disease just mentioned. Other forms o[ tuberculosis 
appear to be much more rarely followed by the same effec ts. 
Thus primary tuberculosis of the urino-genital apparatus, [or 
instance, even wl1en it has induced the most extensive caseons 
degeneration of the kidneys, the uterine mucous membrane, allll 
other organs, but very exceptionally gives occasion to amyloid 
cl egenera tion. 

4. Constitutional syphilis likewise belongs to the more com-
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mon di seases lying at the fournlation of the cl egeneration in 
question, and has, from the beginning, been cited by obsel'vers 
as giving occasion to the same. Syphilis produces thi s result, 
especially in t hose cases which run theil' coul'se with prolonged 
suppnl'ation and ulcerntion of pal'ts. Syphilitic bone-affec tions 
are most liable to be followed by amyloicl degenel'ation, but 
syphili tic ul cerations or the skin and mucous membranes have 
the same result. At the same time amyloid d egeneration is al so 
seen to al"ise in the course of constitutional syphili s when no 
ulcerative pl'ocesses have taken place either in bones Ol' soft 
pal'ts. Amyloid c1Pgeneration is assoc iatecl with hel'edital'y, that 
is, congen ital syphili s, as well as with that acqui rncl in later 
years, and, in fact, comparatively oftener with the former than 
with the la tte!'. Jn congenital syphilis, according to the author
ity of Hokitansky and some othel's, amyloicl degeneration of 
the liver is also said to occur as a congenital malady. 

5. Certain chronic constitutional diseases, which seriously 
disturb the nutl'itive relations of the body and occasion genel'al 
cachexia., girn occasion, in individual instances, to the ri se of 
amyloid degeneration . In this categol'y may be placed long-con· 
tinued intenni ttent fover, producing malarial cachex ia, likewise 
mercurial <'achrxia, gout, ra.chitis, PLC . W'"i th regard to some of 
these clisrascs doubts ham been raised whethel', in real ity, they 
can, or thcmse!l·es, bl'ing about arnyloitl degeneration. So fol' as 
malarial cachex ia is concerned, a conditio11 which Hokitansky 
himseH addncPtl as one o( the causes of lardaceous liver, we may 
consider these doubts as set aside by obsel'rntions more recently 
made. The mel'curial cachexia, on the contral'y, which has 
especially been blamed by English physicians as a cause of amy
loid Ji,·er, and of which Fl'el'ichs said that its infinence in the 
pl'oduction of this degeneration was not s ufficiently proven, is of 
late ht1t rarely mentioned as the occasion of amyloid liver. 

6. Pinally, it is by no means so rare to see amyloid degenera
tion developed in the course of certain diseases associated with 
the fol'malion or tumors, in connection with certain neoplasms. 
Tum ors or the most val'ious kinds, benignant as well as malig
nant, are sometimes followed by this degeneration. But they are 
only thus followed on condition that Lhe neoplasm is slowly 



<leveloped, that it n,ttains n, considerable size, ancl especially on 
condition that the nutt'ition of the body is thereby lowered and 
a well-marked cachexia is produced. It is by no mPans neces
:-::ary that retrograde metamorphosis, breaking down, and ulcera· 
tion, should take place in the tumor, in orclpr thn,t amyloid 
<lPgeneration be set up. Tl1e la tter has been known to be associ
ated with large o\·arian tumors, of the cystic as well as the sol id 
rnri ety. I have seen amyloid disease of the li ver ari se in a man 
forty years of age, in whom an enormous fibro-myxoma had 
<1Pvelo1wd. This tumor, which origi nated in the cell uln,r tissue in 
thP region of the left kidney, n,nd gn,w ,·ery slowly, finally reached 
a weight of thilty-cight potrnds. Cancerous and S:1l'comatous 
tumors may al so be fol lowPd by the same resul ts, the more so 
the more slowly they are deYeloped. Yery malignant, rapidly 
growin1r neoplasms, which at an ea rly peri od threaten life, do 
11ot allow time for the development of amyloid degeneration; 
but thi s is not trne of the firmer cancers of the breast, the stom
ach , and the uterns, and particularly not of the colloid cancers, 
which usually run their course more slowly. \ Vben :11nyloid 
degenerati on becomes associated with cancerous grnwths of the 
stomaC'h, the uteru s, etc., which are in a state of ichorous degen. 
eration and of ul ceration, the development o[ amyloid material 
seems to depend more on the loss of :juices incident to the ulcer
ation than on the neoplasm it self, that is, on any considerable 
size of the latter. Amyloid degeneration has al so bPen known 
to be asso(' iated with le ucm mia, and st ill more frequently with 
psr>uclo- l e u c~eniia. 

In quite ra re instances amyloid degeneration of the liver ancl 
of other organs is obseJTed withont our being able to attribute it 
to any or the abo,·e-mentioned primary afIPctions, or to anything 
like them as a cause. \Vilks already cited such cases (loc. cit.) 
under the name of "simple lardaceous disease," and more recent 
observers confirm the fact by further examples of the kind. It 
does not, however, seem permi ssible, wi th all our experience con
cerning the nature or amyloid degeneration, to regard such cases 
as primar11 amy loicl degeneration , as has been done by some. 
For even in t hese instances the amyloicl degenerati on is always 
associated with general cachexia, which must, after all , in every 
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instance have some definite canse, even though this is not always 
apparent to our eyes. 

" ' ith regard to the comparative frequency or the coincidence 
of amyloitl di sease with the several classes of the above-named 
primary a[ec tions, we have, it is true, certain individual sta tisti
cal statements before us ; but the first glance at the fig ures given 
shows that they are not the expression or the actually existing 
average rela tionship between them, but that accidental circum
stances have influencecl the results reached. The great dill'erences 
in the statements o[ different observers on this subject are simply 
referable to the fact that the hospitals from which these state
ments emana te draw their inmates from diITerent groups of the 
population, and that accordingly the primary affections with 
which amyloid degeneration eventually becom~s associated are 
represented wi th varied frequency in the several insti tntions. 
Thus Hoffmann found among 80 cases or amyloid di sease only 
6 (7. 5 per cent.) which were caused by chronic suppuration of 
bones, while 0. 'Veber refers not less than 14 ont of 37 cases (38 
per cent.), and E. 'Vagner 11 out or 48 cases (23 per cent.), to 
thi s primary a[ ection. The same differences are found with re
gard to other di seasecl conditions leading to amyloid degenera
tion . Only this much may be considered as settled, viz. , that, 
as we have already stated, the absolute majority of ca ses of 
amyloid d isease are to be referred to chronic pulmonary phthisis. 
Hoffmann counted 54 snch among his 80 cases, equal to 67.5 per 
cent. ; 0. " 'eber 15 among his 37 cases, equal to 40.5 per cent.; 
E. " ' agner 27 among his 48 cases, equal to 56.25 per cent. 

So far as the occm rence of amyloicl liver a t the various pe
riods of life is concemed, i t may, indeed, be observecl a t all ages, 
bu t with very vary ing degrees of frequency. According to the 
evidence of Rokitansky and others, amyloid liver ernn occm s as 
a congeni tal condi tion- for instance, iu hereditary syphilis. 
But it may likewise be met wi th in olcl age. If we remember 
the na ture of the primary affections wi th which am yloid disease 
is assoc iated, and the period of life at which those affections are 
most prone to exist, we shall readily understand the fact, con
firmed by general experience, that amyloid liver occurs most fre
quently between the ages of ten and thirty. 
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Frerich• found, among GS cases: I 'Wagner found, among .J<; caseR: 

Under 10 years of age.. 3 Under 10 yenrs of age .. ..... . 
Between 10 aud 20 . 19 1Between10 nnd 20 .. 

20 aucl 30 . 19 " 20 and 30.. . 18 
30 nncl 50. 18 j " 30 and JO .. ........ 13 
50 and 70 . 9 1 " 50 and 70 . 

Ernn in these figures we may obserrn the varied combination 
of the material for observation in the hospitals concem cd. Amy
loid liver occu rs considerably more often in the male tha11 in the 
female sex. Of Frerichs' 68 cases, 53 were men ancl 15 women: 
of \Vagner1s 48 cases, 3:3 were men and 15 women. Frerichs 
justly remarks with regarcl to this circumstance, which is like
wise confirmed by universal experience, t hat th is difl'erence in 
the frequency or amyloid liver in the two sexes is the more strik
ing because the diseases which induce this degeneration by no 
means especially affect the male sex. 

Pathological Anatomy. 

\Vhen amyloicl degeneration occu rs in its pnre form, and has 
reached a very high grade, the lh·er shows excPed ingly character· 
istic nJterations. The organ is enlal"gecl to :t variable degree, 
sometimes qnite enormously, and indeed this enlargement in· 
valves a ll tl11·eo dimensions and all dirisions or the lh·er quire 
nnifornily. Tho liver of an adult in some instances rPaches a 
weight of twelve pounds, nncl even more. I have seen tho li ver 
of a child ten years old but little below this we ight. On an 
average the lh·er attai ns perhaps twice its normal weight. The 
serous co,·ering of tho lirnr undergoes no change through nmy
loid dPgenerntion; it remains smooth, transpnrent, nncl tense, 
and does not become adherent to neighboring parts. The ante
rior sharp edge of the liver appears thickened, somewhat bevell ed, 
or eYen with a quite thickly rounded border. Still, this change 
of form is by no mean so constant as might be expect<'d from the 
statements of some authors, for even in the higlwr grades of de
genemtion the eclge in question may retain its sharpness a lmost 
unchanged. Even in its external appearance the amyloid liver 
appears very poor in blood ; its color is a peculiar light grayish 

VOL. IX.-27 
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brown or yellowish gray, somet inws with an admixture of red. 
The consistency of an amyloicl liver is ,·ery striking. It seems 
Yery resisting to the touch, of an almost rubber-like firmness. 
Harder pressurP with the finger, as in the case of compact 
CT'dema, mak es an impression which di sappears but slowly aml 
imperfe<'Lly. Its consistency is therefore of a firm , doughy 
character. A rerlain contrast to this increased resistance to 
pressure is .fnrnishe<l by the comparative ease wi th which the 
amyloill liver can be <'UL. Although it is somewhat harder to cut 
than the normal lh·er, still the knife by no means encounters the 
resistance which one might lrnxe expected from the mere touch. 
The first thing lo be noticecl on the cut surface is the remarkably 
high degree of anmmia. Only the coarser vessels give escape to 
a certain amount of thin blood or serum; otherwise the tissue 
seems clry, almost bloodless, of a r ery pale, gray ish yellow, Ol' 

dirty, grayish brown color, sometimes with a rPddi ~h glimrner 
through it , similar to :t strongly-smoked ham. 'rhe cut surface 
neYer appea1·s Pnt irely homogeneous ; even in the highest grades 
of c1ege1wration the acinous strncture is still indicated, the 
lobules of the lh·er being separated from one another by a tine. 
pale yellow, opaque line. A similar opaque, pale spot likewise 
appears in the centre of each lobule. On section, the tissue of 
the amyl oid liver presents a characteristic dnl l, waxy lustre. 
Others prefer to compare the appearance of the cut sul'face to 
that of lard. In addition to this lustre, the amyloid liver is 
distingui slwcl by the peculiar transparency of its tissue; thin 
sections of the same helcl against the light show an almost glassy 
transparency which i; only interrupted by the opaque boundary 
lines of the lobules and their central points. On the addition of 
a watery solution of iodine, the glassy portions-that is, the 
portions wl1ich ham undergone arny1oicl degeneration-assume 
a lively reddi ' h hrown hue, while the opaque lines and points 
are merely colorecl of a pale yellow. Another noticeable peen· 
liarity is the fact that the amyloid liver, as well as other amyloid 
parts, long resist decomposition, although this is a piece of evi
dence the development of which one will hardly care to await. 

In cases where the amyloid degenerat ion has attained but a 
low grade, or where other alterations in the tissue of the liver 
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<'xio t, the picture presented by amyloid lh•er is essentially clif
ferent. Enlargement ancl jncreasecl weight o( the organ are not 
always to be found where the degeneration bas p rogressed far 
<'nough to be plainly demonstrable by the eye, without the aitl 
or chemic:tl reagents. The rounding-u!l' o[ the otherwise sharp 
an teri or border o[ the liver may, under these circumstances, also 
be missed. But, corresponding to the degree o[ degeneration 
present, the organ will always show, in a more or less marked 
manner, a, certain increased consistency to the touch, an unusual 
degree or bloodlessness, the pale, grayish yellow color, the waxy 
lustre or its cut smface, and the transparency of the tissue infil
trated with mnyloid mat ter. fo the slighter grades of amyloicl 
liver the cut surface, on close inspection, shows cer tain devia
tions from the })ictnre given aborn. The glassy transparency 
and the peculiar pale-gray color clo not extend over the entire 
hepatic lobule, but only appear in certain isolatPcl little points 
or in certain zones or the lobule. The margina l portions o[ the 
lobnl P, as well as its centre, consist of the original lirer-tissue, 
while between the two is situated a r al'iably wide zone, trans· 
parent in quali ty and of a pale-gray color. Amyloid infiltration, 
therefore, as was n ry well set fo rth by Rindfl eisch, ari ses first 
in the middle zone or each lobule (in the region des ignated by 
Rindtleisch as the area o[ inosculation or hepat ic arteri oles), and 
extencls from there towa rcl the centl'c, a.ml finally tO\\'Ul'cl the 
pel'iphery of the lobnles. 

The slightest grades o[ amyloicl liver are not to be recognizecl 
by the nakecl eye, but requi re microscopic examination, with the 
simnl taneous a icl or the iodine ancl sul phuric acid, OJ' some simi
lar test. Care must, ho"·ever, be ta ken that the specimens to be 
examined be first thoroughly freecl o[ bl ooll ; other\\'i se, errors 
a1·e possible. If we proceecl correctly ancl methodicall y, how
erer (especially i[ we use thin sect ions hardened in alcohol, and 
not the fresh liver-substance), we shall be able in this way, not 
only readily to determine the presence or absence or amyloid 
matter in doubtful cases, bu t also to obtain a very accmate in· 
sigh t into the degree and the ex ten t of the degeneration. 

It often happens that the amyloid degeneration does not 
extend uniformly over the entire liver, but leaves cer tain por· 
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lions thereof quite free, and shows itself in other portions only in 
its first beginnings, while in still other portions it involves the 
half, or even the whole, of each lobule. These various stages of 
degeneration show themselves distributed in an iri'egular manner 
on the cut surface, sometimes being gradually merged into one 
another, and sometimes being pretty sharply separated. In 
quite rare instances amyloid Llegeneratio11 of the liver appears 
not generally diffused, but as a deposit of amyloid matter about 
certain foci, in the shape of lardaceous nodules not sharply out
lined, while the main mass of the liver is quite free from this 
material. A case of this kinc1 is reportPc1 by Ri11dfleisch (Joe. cit.). 
Perhaps Rokitansky had something similar in mind when he 
mentioned the occlll'rence of whitish, lardy nodules in the liver.' 
Still it is possible that be may have refened to syphilitic nodules 
in the interior of the amyloid liver . 

The deposit o[ amyloid matter in the liver may also occur 
when the organ is already the seat of other morbid changes ; 
and, ·vice versd, other changes may be added to an alrPady exist· 
ing amyloid liver. Thus complex conditions arise "·ith rPgard 
to which we cannot always say in what order of time the indi
vidual disturbances have been developed, nor in what relation 
they stand to one another. 

'fhe amyloid liver is qu ite commonly, at the same time, a 
fatty liver, ancl sometimes the one, sometimes the other meta
morphosis is in the ascendancy as regards the amount of space 
occupied. As a rul e, we shall then find the marginal portions of 
each lobule infiltrated with fatty matter-hence opaque and of a 
whitish yellow color; while the remainder of the lobule is infil
trated with amyloid matter-hence transparent and of a light
gray color. This combined degeneration is also f..equently not 
uniformly distributed over the entire liver, the fatty degenera
tion being in the ascendancy in one portion, while the amyloid 
degeneration prevails in another. There can be no doubt that, 
ns a rnle, the liver was already the seat of fatty infiltration (gen
Prally as the result of antecedent wasting diseases) when the 
deposit of amyloicl matter began. But in some instances the 

1 lfandbuch d. pathol. Ana.t. 1842. 111., p. 311. 
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fatty infiltration of the marg inal por tion of the lobul es may be 
regarded as the resul t o f the a myloid degeneration, inasmuch as, 
after the destruction or numerous li,·er-cell s by thi s degenera
ti on, the remaining sup ply of cells is not sufficient properly to 
dispose of the ma teria l brought to them, a po1t ion of which 
therefo1·e accu1m1lates within the cell s in the form of fa t. The 
amyloicl fatl y li ver may present i tself in the fol'm of a ,-ery 
voluminous tumor ; s till , such livers al'e by 110 means a lways 
notably enlarged. 

The other p ossible complications of amyloid liver arc of bu t 
slight significance. The deposit of amy loid matter may take 
place in the cirrhotic liver , the lobulated syphili t ic liver, or in 
livers dissemi1rnted with syphilit ic nodules i11 the most varied 
stages of de,·elopment. The latter complication in particular is 
comparat ively frequent. l\Ietastatic abscesses may be developed 
in the amy loid Ii,·e r, which are wor thy of notice from the fact 
that we may see a myloid matter fl oating about in them in the 
Io1·m o r large flakes. Tumors al so sometimes a ri se in the amy
loicl lh•er. They interest us, inasmuch as they imply the fact of 
prompt absorpt ion o r am y loid matter. In a ma n, t"·enty-e igh t 
yea rs oC age, the d ctim of lymphatic pseudo-leucm mia, I recently 
saw a11 a my loid liver oC the p ures t form , i11 Lhe in terior of which 
there was developed a lympho-sarcomatous tumor oC about the 
s ize of a goose-egg, as well as several smaller nodules. In this 
case the cii·cumsta11ces placetl it beyond a doubt that the tumm·s 
were oI much more recent elate than the amyloid degenerati on, 
tha t consequently the tissue when iu a state of the liighest amy
loid infil tration must have been absorbed in order to mak e place 
fo r the neoplasm. l\Iicrosco pic exa mination showed t hat there 
was no trace oC amyloid ma tter wi thin the area of the tumors, 
even the finer blood-vessels in the same were entirely free from 
this substance. 

'With regard to the condition of the bile in amy loid li ver, one 
would expec t that the disease of the liver would show itself in 
thi s fluid likewise. This is, however, by no means alway s the 
case. Even in the highest g rades of amy loid liver we often enough 
find the gall-bladder fill ed wi th a moderate amount of normal 
looking bile. Sometimes there is even highly inspissated black-
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ish-green, thick, mucilaginous bile to be founcl in the gall-blad
der (after the bile has been long retained there). In other cases, 
however-and this only in those that are most pronounced
the gall-bladder contains a thin, mucilaginous, almost colorless, 
or pale yellowish, clear fluid , in moderate amount; and chemical 
examination has, in some cases, shown that thi s fluid contains 
mere traces, not only of biliary coloring matter, but also of biliary 
acids; that, consequently, thi s flnicl is not actually bile, but 
merely tl1 e clil utecl product of secretion of the rnt1cous membrane 
of the biliary passages (Hoppe-Seyler). 

So far as other anatomico-pathological conditions in amyloid 
liver are concerned, the dead body is almost always g reatly 
emaciated, extrnrnely anromic, and generally also drnpsical. It is 
quite exceptional for the bodies of such subjects to be tolerably 
well nouri shed, the subcutaneous cellular tissue being cornpara
til·ely rich in fat. In such cases, then, the cachexia upon the 
basis of which the amyloid liver was developecl has again been 
recoverecl from. Almost invariably the primary disease which 
has given rise to the amyloid degenera ti on is still in foll progress, 
or has, at least, left unmistakable anatomico-pathological altera
tions behind it. Aside from the amyloid liver, the spleen, the 
kidneys, the intestines, and other organs are very often infil
trated with amyloid matter. In the severer cases of arnyloid 
liver there is generally ascites and cedematous swelling of the 
lower half of the body. 

The most important question in connection with amyloid 
lirnr undoubtedly is : in what tissues is the amyloid matter de
posited, and what relations do the individual tissue elements of 
the liver bea r to thi s degeneration 1 Is it the secreto ry cell s of 
the liver, is it the blood-vessels of the liver, and i{ so, which ones. 
or is it the connective tissue of the organ in which the amyloid 
matter accumulates 1 These questions, which of course cannot be 
determined otherwise than by rnicrnscopic examinations, have 
from the beginning actively engaged those who have especially 
studied the amyloid liver. Singt1larly enough, this apparently 
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simple q t1estion is, howe,·er, not yet definitely settled ; indeed, 
lhe views on this subj ect, even at the p1·esent clay, are tolerably 
antagonistic to each other. The point which is most in dispute 
is the pa.rt taken by the liver-cells in the amyloid inliltration. 
On lhe one hand it is asserted tbat the liver-cells alone tak e up 
the a.myloicl ma tter; on the other hand, that they nm·cr do thi s, 
and that it is exclusively the wall s of the capillarie" which arn 
infiltra ted with this matter, the liver·Cl'lls pe1-isbing by atrnphy 
from pressure. A thin.I. party, a.gain, claim that the Ji,·er·cells, as 
well as the capillat·ips ly ing between them, fall in to amyloicl de

generation; and, tinally, lhe opinion has recently been ndrnncc•tl 
that i t is neither the g landular cells nor the tloocl-\·essels, hut 
the connecti,·e-L issue sheaths or the latter, that lake up the amy
loid matter. l.Jnder the8e circumstances it srems fitting to intro· 

duce hriefty the views of some of those authors "·ith rega1·tl tu 
whom we may take it for g ranted that they ha1·e inclepenclently 
testecl the subject of the course of the clegeneration and the part 
taken therein by the dill'erent tissues. 

R okitansky , and likewise II. :Heckel, merely emphasize the 
degeneration of the liver-cell s, ancl leave lite blood-rnssels entirely 
out of the account. 

Yirchow' teaches that amyloicl cleg~neration generally begins 
in lhe smallest arteries. Not until the transformation of their 
walls has reached a high grade ca11 the infiltration extend to the 
surrounding parenchy ma. But this cloes not often happen. ]\fore 
frequently the parenchyma atrophies, a nd the disease extends to 
the capillaries, which then swell up and press the liver-cells to 
death . As the finest branches of the hepatic artery are always 
first attack ed, the middle zone of the lobules is always the lirst 
to suffer, that being the })art where the branches of the hepatic 
artery break up into capillaries and anastomose with the capil

laries of the portal vein . If the process al so extends to the 
capillaries, these likewise swell up ancl become friable; in fact, 
the disease may even attack the intra-lobular veins, wliereas the 
inter-lobular vessels are but very mrely involved. If the liver
cells themselves are i111plicatec1, we may see the contents of the 

1 Ccllularpnthologie, 3. Aufl. S. 334.. 
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same become a t first slightly turbid and then quite homogene
ous, the muscles and the membrane of the cell di sappear, and a 
shining, homogeneous mass remain. In this way all the cells of 
the zone in q uestion may perish, a nd in very high grades or the 
disease the entire lobule may become amyloid. 

Preri chs ' clescribes the relation of things less clearly and 
positively. Accordin g to him, the amyloid degenerati on begins 
in the glandular cell s or in t il e finest bran ches of the hepatic 
artery , a ncl gradttally spreads from the middle of the lobule over 
its entire extent. The branches of the hepatic artery are pre
eminently at tacked, but the process likewise ex tends to the 
capillaries and to the beginnings of the veins. 

In opposition Lo these views, E . 'Vag ner (loc. cit.) made the as
sertion, as ea i-1 .r as the year 1861, that a my loid degenera tion of 
the liver was always confined to the finer blood-vessels of the 
same, and that the liver-cell s themselves were never fo und infil
trated wi th a myloid matter. The capillaries of the lobule swell 
up by the reception or a my loid matter into their wall s, and ex ert 
a pressu re on the liver-cell s, the greater part of which are thereby 
thrown in to n, st:ite of :itrophy :ind entirely di sappe:ir. So far as 
the li ver-cell s are preserved, they appear turbid and filled with 
fat-drops, especially at the margin of the lobule. 

l<'or a long time 'Vng ner stood entirPly alone in thi s opinion. 
The majori ty of the observers who immediately followed him 
held essentially to the views which Virchow had given of the 
matter ; they ad mitted the part which the bloocl-vessels take in 
the clegenr ration, but also held to the opinion tha t the liver-cells 
were a t the s:ime time fonnd infiltrated with a my loid matter to a 
g reater or less degree. To this class of a uthors belong F oerster, 
Bill roth, l<'riedreich, and others. Some even give marked promi
nence to the a my loid degeneration of the li ver-cell , as, for in
stance, B. Rindfleisch and Klebs. 

Rindfleisch indeed admi ts that the branches or the hepatic 
artery fi rst or all show amyloid degenera ti on, and tha t in every 
lobule the degenerntion first arises a t the point where these 
arterial branches open into the portal capillary system, therefore 

1 Loc. cit. , p. 107 ct seq. 
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ha]( way between the margin and centre of the lobule. In his 
opinion, howc1·er, the degeneration extends not from the arte
rioles to the capillaries, but to the lh·er-cells, which swell up into 
roundish ilakes, several or which unite to form a. shining, cylin
drical mass. The degeneration advances from the liver·cells of 
the 111iddle zone of the lobule toward its centre, therefore into 
the domain of the hepatic vein, and only later and in higher 
grades of degeneration does it also extend to the cells in the 
domain of the portal vein, that is, the marginal zone of the 
lobul e. 

According to Klebs,' the degeneration may, it is true, be 
1·onfinec1 to Lhc arteries and capillaries, but in such cases it 
can only be dt'monstrated by chemical tests. Bttt whenever 
amyloicl degeneration can be discovered macroscopically, by the 
outward appearance and the altered consistency, then it is 
claimed that the live1··cells are always likewise invoh·ed. 

Among the authors who ham quite recently occupied them
selves with Lhe question under consideration, Cornil (loc. cit.), on 
the occasion of trying the iodide of methylanilin test, declares 
that he saw the liver·cell s remain free from amyloid matter, and 
that the walls of the capillaries alone take it up. Still, in view 
of the authoriLies that have advocated Lhe participation of the 
liver-cell s in the i11filtration, and in view of the snuill number of 
amyloid livers exami ned by him, Comil does not look upon the 
question as being settled by his obse1·vations. 

The above-named posilion o[ E. \Yagner has been most nearly 
approach0cl by 'l'iessen, Ileschl, and Schuette, or Schuette's 
teacher, Koesler. Tiessen claims to pmve that the liver-cells 
never take up the amyloid matter. The amyloid masses stand 
rather in the closest relations, as regards space, to the capillary 
walls, while the liver.cells are crowded to death by tho~e masses 
ancl fall ,·ictims to atrophy. But Tiessen does not admit that 
the true capillary wall, that is, the tube of endothelial cells it
sel.f, is inti I trated, but he regards the amyloid matter as an 
amorphous secret ion which accumulates extemal ly amund the 
uninjured capillary wall. Tiessen leaves it unsettled whether 

1 Ilandbuch d. pnthol. Anatomie. I., p. 408. 
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the amyloicl flakes are clepositecl in previou ly formed cavities 
(the only ca,·ities that conlcl be meant are doubtless the perivas· 
cnlar lymph-spaces believed in by Biesiaclecki), or whether they 
push themseh·es in between the capillaries ancl liver-cells, after 
having broken clown the loose connection between the two struc
tures. Tiessen is not ready to declare himself in favor of the 
theory-which is, however, permissible-that the amyloid mass 
may be infiltrated in to the delicate connective tissue co11stitnting 
the adventitia capillaris of the hepatic capillaries. 

Finally, IIeschl's views still remain to be presented. This 
obseffer likewise establishes it as a fact that the livPr-cells them
selves never fall into amyloicl degeneration, but that they merely 
disappear under the pressurn of the amyloicl nrnss<>s. Hesch! 
coincides in so far with 'l'iesseu as to hold that the amyloid mat
ter is a deposit between the capillary walls and the Ji,·er-cells; 
he accordingly designates the amyloid Ji,·er as au interstitial 
infiltration of this organ. But he does not express himself posi
tively as to whether he believes this infiltration to be combined, 
at the same time, with an mnyloicl transformation of the peri
vascular connective tissue of the hepatic lobules. 

The opinion o[ Schuette coincides almost point for point with 
that of 'l'iessen, which is the more worthy of notice, as it was 
publishecl at about the same time with that of 'l'iessen, both 
authors having, to all appearances, worked entii·ely independ
ently of each other. At all events, neither of them mentions 
the name of the other. 

According to my own observations on the course o[ amyloid 
degeneration of the liver, I am lecl to coincide with the views of 
E. "'agner, as already announced. I believe I have thornughly 
satisfiecl myself that infiltration of the liver-cells with amyloid 
matter never takes place, but that the only parts thus affected 
are the blood-vessels; that, aside from the minute branches of 
the hepatic artery, the entire capillary system of the lobule is 
affected, the small veins being also involved toward the last, and 
to a lesser degree. 

For microscopic examination it is best not to employ fresh portions of liver, hut 
only those which have been hardened in alcohol. The examination is greatly 
facilitated by the simultaneous use of a solution of iodide of potassium, or the 
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newly recommcnclecl iodide of methylanilin, the latter in the form of the Dresclen 
pnrlor-ink of Lconhardi, a few drops of which ad<lcd to a watch-crystnlful of dis
tilled water is sufficient, in the course of a few minutes, to given ruby-red color to 
the amyloid portions, while the non-amyloid tissue retains a pale blue, cloudy 
appearance. Io the branches of the hepatic artery nmyloicl degeneration shows 
itself rn the fact that the walls of the same grow thicker, swollen, of a glassy lus
tre, and highly transparent, and that the structure of their walls entirely disappears, 
the latter assuming, tlwrefore, a homogeneous appearance. The calibre of the 
small rl1·terics appears to be hut little narrowed thereby. The capillaries, on the 
contrn1·y, by taking up the nmyloid matter, are trnusfonned into shining, trans
p:Lreut, and, at the same time, entirely homogeneous tubes, which arc consiflerably 
thicker than the normal capillaries (two to three times as thick) . The swollen, 
enormously thickened capillary walls leave but a very narrow calibre to the vessels, 
and, on the other hand, press against the surrounding liver-cells, causing atrophy, 
and soon the entire disappearance of the latter. The degeneration in the capilla
ries begins in such a way that, on transverse section of the same, one secs shining, 
semilunar. or sickle-shaped swellings, but on a lougitudinal section spimlle-shaped 
or club-shaped swellings which change their form into a band of uniform width 
correspond mg to the thickness of the swollen capillary wall. In higher gm.des of 
the d1se:1Se the capillaries arc always uniformly affected i they are ec1ually thick at 
every portion of their walls; in milder grades the swelling only extends to a por
tion, perha1>s only to half of the transverse section of the capillary. Some circum
stances, indeed, appear to me to argue in fin-or of the yiew held by llcschl, Tiessen, 
and Schuette to the effect that, while the nm:yloid matter does follow in close con
tact to the walls of the capillaries, the cell-tube which constitutes the actual capil
lary wnll remnins unaltered, and is only enclosed by the amyloid matter as by a 
sheath. llut we will not here dwell any further on this point. So far as concerns 
the course of amyloid degeneration in the liver, the branches of the hepatic artery 
are first attacked, then it extends to the capillaries of the lobules in such manner as 
rapidly to attn.in a high grade in the mirldlc zone of each lobule, while in the mar
ginal portions of the same at first but a. few single transverse sections of capillaries 
appear swollen and amyloid. While, then, the condition of the marginal zone 
remains the same for the present, the degeneration as a. whole advances from the 
intermediate zone toward the central vein, and when it has come quite near to the 
latter it finally also extends to the periphery of the lobule. In the highest grades 
of degeneration but a. narrow strip of liver-cells, chiefly in a state of fatty infiltra
tion, can still be seen at the outermost margin of the hepatic lobule, and in tho 
same way a few generally quite atrophied liver-cells may be encountered in the 
immediate vicinity of the central vein. All the remainder of the parcnchyma bas 
perished, but the biliary passages and their epithelium remain, under all circum

stances, quite intact. 
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Pathology. 

It is difficult to determine what influence amyloid degenera
tion exerts on the functions of the liver, and how far the di s
turbed liver-fun ction again reacts upon tlie general organism. 
\Ve must remember that in amyloid liver we are dealing not 
merely with a local ev il, but witli a profouncl disturbance of the 
processes of nutrition o( the entire organism, and that this does 
not arise primarily, but joins itself to prolonged, exhausting pm
cesses of di sease, which themselves already ca rry with them the 
most varied evil consequences to tlie body. It is therefore diffi
cult to determine the sha re of responsibility which, in each indi
vidual case, is to be charged to the account o( the amyloid liver. 

The most important result of a myloid degeneration is the 
destruction of the liver-cells. E1·e11 if those men should be right 
who beliern that the liver-cells themselves take up the amyloicl 
matter, still, so far as their function is concem ed, this would 
mean the same as destrnction of the cells. For we cannot possi
bly admit that amyloid flakes, or u cell-body penneated and dis
tended with amyloid mutter, which has lost all tlte characteri stice 
of u cell, shoulcl still be able to take part in the functions of the 
organ. But the few live1·-cell s which remain are to u great de
gree in u state o( simple or fatty atrophy-that is, of fatty inlil
tration. IV c must, therefore, at all events take it for g ranted 
that there is a great diminution of function in the a111yloid liver. 
To tliis is added the di sease o( the capillaries, which we cannot 
conceive of without associating it with changes in transudation, 
and therefore in the nutrition of the tissues. It is true that we 
are not in possession of any further particulars on this last point. 
The extruordinary poverty in blood of tlie a myloill liver might 
be of still more weight in causing the distu rbance of its func
tions. Here, again. we are unable to determine how far this pov
erty in blood clepencl s on the amyloid infiltration or the hepatic 
capill aries, and how far it clepends on the general anmmia. The 
amyloicl dege neration of the capillaries is, to all appearances, 
associatecl with a considerable narrowing of the same. Perhaps 
we over-estimate the degree of thi s narrowing; at all events, it is 
certain that even highly degenerated livers can be injected with-
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out any special difficulty. But at the same time the poverty iu 
blood of the amyloid liver is so enorn1ons, and so much greater 
than that of other organs in the same body, that we must, in 
part at least, regard it as being in a causal connection with the 
d isease of the capillaries. 

The conditions under which the functions of the amyloid 
liver are lost are, on the one hand, a high grade of anmmia of 
the liver, a hydncmic condition of the entirn mass of the blood, 
and a Jack of blood corpuscles ; on the other hand, the destruc
tion of most of the liver-cells, and other kinds of degeneration of 
a part of the remai ning parenchyma. So far as the formation of 
glycogen and then of sugar is concerned, we may at once accept 
the fact that this is diminished to a degree corresponding to the 
destrucLion of liver-cPJl s. In some cases' this has been positively 
demonstrated. The secretion of bile seems not always to be 
reduced to the extent that one would suppose, judging by the 
grnile of the liver degeneration. In the worst cases, however, the 
secret ion of bile is reduced almost to nothing, the gall-bladder 
containing a colorless, clear, thinly mucilaginous tluid, which 
merely shows traces of biliary acids (Iloppe-Seyler). 

General Picture of the Disease. 

P ersons affected with amyloid liver, with but quite rare ex
cep tions, present the picture of a high grade of general cachexia. 
They are emaciated, poor in blood. of a pale complexion. and 
inclined to drop,irnl exudations. The picture of the disease 
naturally varies in individual cases, according to the nature of 
the disease which has g iven occasion to the amyloid li ver, as well 
as according to the extension of the degeneration to the spleen, 
the kidneys, antl other organs. But tlw rachexia, which was 
already more or less developecl before the beginning of the li ver
swel ling, stands forth all the more prominently, and makes all 
the faster progress as soon as the amyloid tumor of the lh·er is 
added thereto. The picture of the disease undergoes no striking 
change during the further progress of the malady. The general 

1 Freridu, Klinik der Leberkrnnkbciten. lI. 1 p. 171. 
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condition grows gradually worse, while the swelling of the liver 
,gradually increases, until finally rnderna of the lower half of the 
body and ascites, or e1·eu general dropsy, sets in, and the pa
tient dies with all the signs of extreme exhaustion. Under ap
propriate treatment, the increase in size of the liver may, it is 
true, be for a time arrested, and even a reduction in its size be 
observed, bnt it is very doubtfL1l whether this implies a recession 
of the amyloid infiltration . Such temporary fhtetuations in the 
course of the disease are not capable of averting the fatal termi
nation. 

Sympto1natology. 

The decisive symptom of amyloid liver is the enlargement or 
the organ which is present in the vast majority or instances, and 
which, at all events, will no t be missed i( the degeneration has 
attained a high grade. The increase in size or the liver Yaries 
within tolerably wicle limits; as a rule, however, it reaches about 
double its normal dimensions. The weight of the organ may be 
from six to eight pounds, in some instances ev~n from ten to 
twelve ]JOnnds. If the degeneration is only beginning, the lh'er 
is normal in size, or at leas t not noticeabl y enlarged; indeed, in 
some cases the degeneration is found to have advancecl tolerably 
far, in spite of the normal size of the organ. Under some circum
stances the amyloid lh·er is eYen diminish ecl in size, viz., when 
the degeneration in question has been prececlecl by other pro
cesses which leacl to sh rinking of the organ (as syphili s, ci rrho
sis). Very large amyloid livers extend a hand's breadth or 
more below the margin of the ribs, crowcl the diaphragm upward, 
and widen the lower part of the bony walls or the thorax, as the 
li ver does not find the requisite room in the hypochondrium. 
The liver, advanc ing below the lower margin of the ribs, can be 
felt through the abclominal walls as an extremely resisting tumor 
of almost wooden hardness. Its anterior marg i11 ran be grasped, 
provided the abdominal walls are not too tightly stretched (by 
ascites, for instance, or by tumors in the abdomen), and we may 
then recognize the fact that this margin has lost its sharpness, 
and has been, to a certain degree, rounded oil'. In greatly ema-
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ciated patients with 1·ery large amyloid livers, and especial ly in 
chilclren, one may even be able, by the eye, to determine the po
sition and the lower boundary of the liver tumor. 

The amyloid liver feels perfectly smooth to the hand of the 
examiner, prnvided no other processes of disease have altered 
the surface of the organ. Aside from a certain sensation o[ 
fulness and pressure in the hypochondrium and the region of the 
stomach, the patient experiences no abnormal sensation from his 
enlarged liver. Even tolerably hard pressure on the liver is 
borne withollt any special increase of that sensation. It is only 
when m ore tense adhesions of the liver to neighboring organs 
have taken place, and especially when there is diffuse peri-hepa
titi s with universal adhesioll of the liver, as may occur in cases 
dependent on syph ili s, that the patient complains of lively, 
piercing pains in the region of the liver. 

Distmbam·e · in the escape of bile do not occur in amyloid 
liver; this disease of itself, iu particular, ne1·er leading to the 
retention of bile and to icterus. If icterns arises in the course of 
amyloid liver, which selclom enough happens, the cnnse the1·eof 
lies in circumstances which stand in no (lirect connection with 
th e li,·er dPgenetalion; .for jnstance, in the prPssure which en~ 

larged portal lymphatic glands exercise on the larger biliary 
passages . 

One would suppose that the amyloid degeneration of the 
capillaries, especiall y on account of the consequent narrowing of 
the same, wonld cause seri ous obstrnction to the passage of the 
portal bloocl throngh the liver, and would thus !Pad to stagna
tion in the domain of the portal vein. But disturbances of th is 
kind, as a rnl e, are not promiuent in amyloicl li 1·er. It is trne 
that the higher grades of this degeneratio11 are liable to be asso
ciated with ascites. But in the absence of other signs of obstruc
tion of the portal circulation, the ascites might more readily be 
referred to the hydrromic constitution of the blood than to 
hindmnres of the ci rculation "·ithin the li ver. Often enough, 
e1·en in advanced liver-degeneration, there is no ascites as well as 
no other sign of any difficulty in the circulation through the 
liver. 

Amyloid liver is very frequently accompanied by a tumor of 
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tlie spleen, which generally also depends on amyloid degenera
tion. According to the variety of prima1·y affection which the 
amyloid disease has followed, the enlarged spleen will likewise 
have the character of a swelling dependent on syphilis, on inter
mittent, on leucromia, or pseudo-leucmmia. No definite clue to 
thi s is inrnished either by the size or by the consistency and 
characteristics oE the surface oE the tumor, for all the tumors 
1rnmed fee l firm and smooth. But an enlarged spleen is by no 
means always an accompaniment of amyloid liver, for neither 
does degeneration o( the spleen al 1rnys take place with that o[ 
the liver, nor is the amyloid spleen always distinctly enlarged. 
An enlargecl spleen is encountered in somewhat more than ha]( 
of all cases o( amyloid liver, and in about two-thirds of these 
cases the tumor or the spleen is amyloid in character. 

In amyloid li1·er there is often no symptom whatever refer
able to the stomach and intestinal canal. The thing most likely 
to make itself felt is the diminished production of bile. The 
stools are then very pale, gray, sometimes qui te colorless, while 
at other times they are again more actively colo1·ed. The absence 
of bile in the intestinal canal causes abnormal processes of de
composition in the contents of the intestine, with an abundant 
development of gases, causing tympanites of th e intestines, and 
the escape of fet id wind. 

In some cases of amyloid liver, however, the clisturbances oE 
the stomach and intestines make themselves prominent. The 
appetite is lost; from time to time vomiting sets in. But the 
most importan t manifestation is the diarrhcca, whereby masses 
of a pale color ancl mucilaginous quality are evacuated. 'rhese 
attacks of di~rrhrna set in without any definite external cause, 
are very obstinate, often last for weeks or recur from time to 
time at short intervals. The cause of the diarrhrna lies in ana
tomical lesions or the intestinal mucous membrane. This is either 
the seat of amyloid degeneration or o[ ulcers of various kinds, 
most frequently tubercular ulcers. Still, in such cases, the diar
rhrna may also be caused by syphilitic or simple follicular ulcers, 
or by leucmmic and pseuclo-leucremic infiltration of the mncous 
membrane. Naturally, the profuse secretion from the bowels, 
as well as the distmbances of digestio11 anu absorption, cause a 
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rnatetial aggravation of the already existing anremia and more 
rapid progress of tile emaeiation. 

The secretion or urine is not in itself strikingly altered in 
a111yloid liver. In so far, however, as the degeneration or the 
li\"er l'ery often goes hand in hand with that or the kidneys, 
there is then a secretion of albuminous urine. Albuminuria is 
111·,•srnt in the majority of cases of amyloid li,·er. 

Finally, dropsy still remains to be considered as a symptom 
o[ amyloid liver. Drnpsical transudations may be found in the 
majority of cases, especially during the later stages of the dis
~ase, though they are certainly lacking in some cases at all times. 
Sometimes the lower extremities alone are mdematous and swol
lt,n, sometimes the mdema extends over the whole body. As 
already stated, there is generally a cites presettt also, but this 
does not attain any considerable degree. All these circum
~tances rPnder it probable, as Bamberger has shown in opposi· 
t ion to Budd, that the dropsy is to be referred lo the hydrremic 
condition of the blood, and not directly to the amyloid lirnr. 

Aside from t.he cachexia, the anmmia, aml the dropsy, no 
otlter general symptoms belong to amyloid lh-e1-. Fever. in par· · 
ticular, is not liable to exist, and when it does it has nothing to 
tlo with the amyloid liver, bnt is called forth by other accidental 
processes of disease, m· it belongs to the primat·y affection, in the 
wake of which the amyloid degeneration has arisen . 

.Diagnosis. 

The local manifestations on the part of the liver must be 
designated as the leading symptoms for the diagnosis of amyloid 
lir•·r. Tim demonstration of a distinctly or e\·en Yery greatly 
..-nlarged livPr, the enlargement, being uniform in nll directions, 
which shows quite uncommonly tirm resistance to the tonch, 
sometimes feeling as hard as a board, but which ltas a smooth 
surface, and is not sensitive on pressure, and which has, further-
111ore, increased in size quite gradually, argues in farnr of an 
amyloid liver. If we meet with such a liver-tumor in a cachectic 
indil'idual who ltas sulTered from caries and necrosis, from 
chronic suppuration of any kind, or wlto shows signs of syphilis, 

VOL. IX.-28 
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of pulmonary consumption, or of any of those diseases which we 
have cited as lying at the foundation of amyloid degeneration, 
then there can be scarcely a doubt about, tlte diag nosis of amy
loid liver. I t becomes all the more certain if, at the same time, 
there is .a firm and smooth spleen-tumor presen t, and if the uriiw 
contains albumen; if, therefore, there are signs of amyloid de
generation of the spleen and kidneys. The enlarged liver, how
ever, cannot always be safely judged of by its consistency; it is 
possible to confound it with hyperromic swellings, with hyper
trophy of the liver, wi th the lencromic liver- tumor, and, abovP 
all things, with the fatty liver. Here we must proceed by means 
of exclusion. 'Ve are not justified in looking for hyperromic 
swellings of the liver in extremely anremic and cachec tic indi
viduals; we may guard against error in the matter or lencremic 
tumors by an examination of the blood, by the tendency to hem
orrhages that exists in leucremia, etc. It is most easy to imagine 
a mistake being made as between amyloid liver and fatty liver. 
because the lattPr comes nearest to the former in size and smoo tlt· 
ness, and is often developed under the same circumstances; that 
is, in the train or various wasting di seases which are also fol
lowed by amyl oid degeneration. If, however, a simple fatty 
liver is present (not the lardaceous fatty liver), this will betray 
itself by its much softer consistency; the enlarged spleen am1 
the albuminnria are also more likely to be wanting, and, finally , 
the fatty liver by no means takes as deep a hold on the general 
processes of nutrition as does the amyloid liver. 

In some in8tances the diagnosis of arnyloid li ver cannot be 
made with certainty ; we can at best, with more or less good rea
son, conjecture the disease to be present. The di agnosis is im
possible if the liver is not enlarged, for then its consistency ca n 
also not be determined. At the same time, in spite of the fail
ure of any increase in size, a mild grade of amyloid liver may be 
presumed to exist when one of the diseases leading to amyloid 
degeneration is present, when cachexia and anremia arn highly 
developed, and when, in addition to a smooth and firm tumor of 
the spleen, albuminmia can be demonstrated. 
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Duration, Terminations, Prognosis. 

Amyloid liver always pursues a very tedious course, unless 
the latter is cut short by some intercunent accident uot directly 
connectecl with the liver-degeneration. The disease always ex
tends over a seri es of months; but its duration cannot be quite 
positively determined, because the beginnings or amyloid degen
eration entirely elude our notice. 

It was formerly believed that the primary afiection which, in 
any given case, gave occasion to the amyJoid degeneration, must 
have existed for a very Jong time, if possible for years, before 
the degeneration in question could be developed. \Ye now 
know, from the communications of Cohnheim, ' and other expe
riences, that at least in suppurations of bones (after g un-shot 
wounds, etc.) a periocl of about three months is sufficient to bring 
abou t amyloicl degeneration. 

" ' hen the di sease has 6nce begun, however, i ts further prog· 
ress, as n. rnle, is \·ery uniform; there are no in trrrnptions or 
retai·da tions, no exacerbations of the process, nor can any spe
cial stag<'s be di sting uished in its course. The condition grows 
very graclually worse, until finally death takes place, causell by 
general exhaustion. It cannot be determined how much of this 
condition of extrnme exhaustion is to be a ttributed to the amy
loid li ver, and how much to the simultaneous degeneration of 
the spl een and kidneys or to the primary di seased processes. 
Sometimes the pa tient does not die ontl'ight of exhaustion, but 
of some in tercnrrent disease, or of some one of the sequels of the 
primary afiec tion that happens to underlie the amyloid disease; 
as, for instance, of pneumonia, peritonitis, rndema of the lungs, 
etc. 

The continuance, d uring the pl'ogressive development or amy
loid liver, o[ the di seased p!'ocesses causing the amyloid degen
era tion, makes it almost impossible, aside from other circum
stances, to say wh~ th er the cure o[ am yloicl li ver takes place OJ' 

not. Excellent physicians (Frerichs, Graves, Budd, and others) 

1 Virchow's Arcbiv. LLV., p. 271. 
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are of the opinion that more recent infiltrations, under some 
circumstances, recede, and in evidence thereof adduce instances 
in which even very considerable intumescences of the liver ha1·e 
grown smaller under appropriate treatment. But, inasmuch as 
the diagnosis of arnyloid li ver is generally uncertain , as long as 
the case is still recent and not too far adninced, it is easy to 
understand why doubts should ever arise anew concerning the 
curability of amyloid liver. If we suppose that there is restora
tion to health or the arnyloid liver, we must lake it for g ranted 
that there is reabsorption of the amy lo id masses and regenera lion 
of the destroyed liver-cell s. Both suppositions are in themselves 
admissible; for the example given by us above, of a tumor which 
was developed in a highly degenerated liver, ancl thus caused 
tbe disappearance of the amyloid matter, shows that amyloid 
matter can be abs01·bed promptly and in a con iderable amount; 
and the regeneration of liver-cells may be seen to occur tolerably 
often after atrophic processes of various kinds. But now, when 
a liver which is too large and too firm diminishes in size under a 
certain course of treatment, the question is whether it is really 
amyloid ma tter that disappears. P erhaps no such matter was 
present, but was merely erroneously supposecl to be there; per
haps it is not the amyloid matter that disappears, but the lat
or the conditions of the organ may be changed in some other 
way. Frerichs himself states that the diminution in the swelling 
of the liver does not always lead to recovery. This is readily 
understood alter what has just been said ; the liver may g row 
smaller, while the amyloid degeneration of the same still ad
vances. 

The prognosis of amyloid lh·er may accordingly, under all 
circumstanct•s, be dPsiguated as unfavornble. lf the degenera
tion of the liver is suffi ciently well marked to be diagnosticated, 
death may generally be expected within the course of some 
months. It is, or course, an unfavorable circumstance if the 
causative primary affec tion continues lo clevelop its influence 
11pon the organism. H ow long it would take tl1e amyloid liver 
of i tself to bring about a fatal termination , we cannot say. If 
the spleen and kidneys are involved in the degeneration, the end 
will come so mnch the sooner. 
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Therapeutics. 

General experience teaches that, when once well-marked ancl 
distinctly recognizable amyloid liver is present, there is virtually 
110 prospect of arresting the further progress of the disease, 
much less or effecting recovery. Inasmuch, then, as we are 
helpless over against the Cully developed disease, the efforts of 
the physician will have to be directed toward preventing the rise 
or :unyloid liver, or postponing its development. vVith this view, 
he must strive, with all the means at his command, to combat 
and limit, and especially to shorten, the course of those processes 
of disease which notoriously bring amyloid degeneration in theit· 
train . This, it is trne, can be acco1uplished only in certain of 
the diseases refen ed to; in others it is impossible. " ' e shall be 
able, in particttlar, under some circumstances, to cut short, by 
an appropriate operation, chronic diseases of bones ancl joints 
associated with abundant suppuration ; to cause the cicatrization 
of chronic ul cers or the skin by systematic treatment, and LO 

combat constitutional syphilis. In all these prima1-y affections, 
even if they are themselves not curable, it will be necessary, 
furthermorn, to pay the greatest attention to the state o! the 
genera l nutrition; for it is reasonable to suppose that, if nutri
tion is maintained at a tolerably good stanuard, if the cachexia 
is postponeu, ancl the general anremia and hydrmmia is pre
vented, the chances for the occurrence of amyloid degener.ition 
will be diminished, notwithstanding the continued losses of the 
juices and or albumen. 

'Vhen the evidences of amyloid liver are present-that is, 
particularly, when a hai·d intumescence of the liver has been 
developed-we may still make the attempt to counteract the 
swelling by medicinal means; but even now our main duty will 
still consist in improving the general nutrition by dietetic meas
ures. 'fhe diet of such persons should be nouri shing and easily 
digestible, chiefly a meat diet. They should be warmly clothed, 
and kept in a pure and mild atmosphere. If circumstances 
admit or it, the patients may be advised to take moderate exer
cise in the open air. Otherwise, the treatmeut may be said to be 
essentially symptomatic. The threatening anremia and hydrro-
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mia are to be treated with preparations of iron, in addition to 
the dietetic care. All attention is to be given to regulating the 
secretions of the skin, the bowels, and the kidneys. Constipa
tion may be combated by meaus of rhubarb, a loes, and similar 
remedies. The diarrhaia arising in the later stages of amyloi<l 
liver may be sought to be restricted by the use of astringents 
and small doses of opiates. 'Varm baths are indicated in albn
minuria, and to further the secretions of the skin. 

According to the experience now before us, the fndicatio 
morbi, which aim; at the diminution of the size of the enlarged 
liver, is best folfilled by the iodine preparations, especially the 
iodide of potassium and the iodide of iron in the form of the 
syrup of that name. These remedies are especially applicable to 
cases of amyloid lirnr dependent on syphilis. Aside from these, 
the ammonio-chloride of iron has also been recommended. Budd 
saw good results from the chloride of ammonium, in doses of 
from five to ten grains three times a clay. But, inasmuch as 
these salts, as well as the stronger alkaline waters of Carlsbad, 
Vichy, :Ma.-ienbad, etc., which are so liable to be called into 
requisition in enlargements of the liver of every kind, may very 
readily cause exhausti ng diarl'l1ceas, their employment should at 
least be carefully watched. The mild, alkaline thermal waters 
of Ems, as well as the sulphurous mineral waters, are less objec
tionable, and are therefore worihy of preference in the treatment 
of amyloicl enlargements of the liver. 



FATTY LIVER. 

(1',atty IufiltraHon-Fu.tty Degeneration of the Liver-llepar Adipoaum.) 

Gorup-Besanez, Lchrb. d. physiol. Chemie. 3te Aufl. Brnunschwcig, 1874, p. 171 
(with numerous references to the literature of the physiological chemistry of 
the fats).-V"it, Ueber F l.}ttbildung im ThicrkOrpcr, in the Zcitschr. f. Biolo
gic, V. , p. 79; furthermore, a series of other articles on the same subject by 
Voit , Pettenk<>fer, Uofmann, Subbotin, Foerster, and others, in the same pcriodi
cal.-Fm11z Jio/rnann, Der Uchergang der NahrungsfeU.e in clie Zcllcn des 
ThierkOrpers. II ~bi litMion sschriCt. Mli.nchcn, 1Bi2.-Radziejewsky, Experim. 
BcitriLge zur Fettrcsorption. Virchow's Arch. XLlfl., p. 268, and LVI. , p. 
211.-Pcrls, Lehrb. d. allgem. Pathologic. Stuttg., 1877, p.160 ct scq.-Colm
luiui, Vorlesungen Uber allgcm. Pathologic. Berlin, 1877. I. , p. 536.-Loui8, 
Recherches sur la phthisic. 2. CU. Paris, 184:3, p. 116.-Lereboullet, JUCmoirc 
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foi c gras. Paris, 1853.-.4llclison, Ol>servations on ~"atty Degeneration. Guy's 
Hosp. Rep. I., p. 4.76.-ll'rerichs, Klinik d. Lcberkrankhciten . I. Braun~ 

schwcig, l S.JS-1l!tt1·chi1on, Clinical Lectures on Diseases of the Liver. Lon
d on, 1863.- P. ,lfrteller, Die acute Verfettung der Ncugcborcncn, in Gcbbardt's 
llandbuch clcr Kindcrkrankhciten. Tiibingen, 1877. II ., p. 186. 

Fatty li1·er depends on the accumulation or fat, in the form 
of laq~er or smaller drops, in the interi or of the parenchymal 
cells or the liver. Such accumulations of fat are met with in the 
lil·er not only with rPmarkable frequency, but under the most 
varied external as well as internal circumstances. Fa tty liver by 
no means only occurs under conditions which we must designate 
as di seased, or even under those which might fall under the sus
picion of being so, but is also found in quite healthy individuals. 
It is just among the latter class that under certa in circumstances 
a more or less considerable amount of fat is so uniformly to be 
found in the liver-cells as to justify the sttpposition of the liver 
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being one or the natural reservoirs, or normal seats of cleposition, 
of the excess of fat present in the body, just as we find a physi
ological fat-depot in the subcutaneous cellular tissue and in tl11· 
marrow oi bones. It will only depend upon the quantity or th" 
fat present, ancl probably still more on the causes and the accom
panying circumstances of the accumulation of fat in the liv.,1-, 
"-hether, in any individual case, we are to regard the fatty Jire1· 
as a pathological condition or otherwise. 

In its cliemical composition the fat accumulated in the fatty 
liver is not to be distinguished from the fat occurring in other 
portions or the body. All the fat i11 the human body is a mix
ture or the three glycerides, tripalmitine, triste:uine, and triole
ine. According to the preponderance or the one or the other of 
these three components, the fat shows a greater or lesser tendency 
to solidification. For the palmitine and steal"ine are substances 
that remain solid at the temperature of our bodies, but are kept 
tluid by the oleine. The fact that the fatty liver is sometimes 
}Jeculiarly stiff, of an almost waxy quality, may depend on the 
preponderance of the crystallizable glycerides, especially the 
stearine. 

So far as the origin of the fat in the liver-cells is concerned, 
it is either brought t.o the latter with the blood, or it originates 
in the interior or the liver-cells themselves from the albumen 
belonging to them. In the first instance, where to the fixed pro
portion o[ albumen in the cell a plus quantity or fat is added, we 
have to deal with the process which is generally designated as 
fatty infiltration. In the second instance, on the contrary, a 
non-nitrogenous group of atoms, viz., fat, is separated from the 
albumen o( the liver-cells, and we are in the habit or designating 
the process as fatty metamorphosis, or fatty degeneration of the 
cells. But it, in the latter instance, that amount of albumen 
which was used up in the formation of fat is at once supplied to 
the cell again, the normal proportion of albumen or the cell being 
thus maintained and the fat lying unconsttmed in the cell, then 
entirely the same result is accomplished as in fatty infiltration by 
the bringing or fat from without. It is of course a different 
matter if the albnmen expended in the prepnration or fat is not 
at once restored ; then a condition of atrophy of the cell 1·esults, 
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and such a condition of fatty atrophy is generally had in view 
w!Jen we speak of fatty degeneration of the cells, etc. 

It is at once evident that in any individual case it will be 
impossible to determine whether the fat whic!J is prnsPnt in th<> 
liver-cells was deposited t!Jere by tlte blood, or whether it origi
nated within the cell from the albumen of the sa me, so long as 
the proportion of albumen of the cells lias been restored to its 
original normal amount. Tl1e question may be asked whether 
we possess any unequivocal tests whernby we may dete1·mine 
that the accumulation of fat within the liver-cell s possesses the 
significance of fatty atroplty. This question must be answered 
in the negative. It has hitherto generally been attempted to 
draw the di ·tinction between fatty <legeneration and fatty infiltra
tion on the supposition that in the former the fat occurred in tht• 
form of ,·ery minute and numerousgrannles or little drops, whil<' 
in the latter there was a smaller number of lnrger drops, an<l 
finally only one si ngle fat-drop to be found. But it was found 
necessary to abandon thi s microscopic di stinction as inralid, and 
particularly inapplicable to the liver. Both in fatty infiltration 
and in fatty degeneration, single, extremely minute fatty gran
ules first appear in the cells, increasing in numbers while at tlie 
same time each granule increases in size. The smaller grains 
presently flow together into somewhat larger drops, whose num
ber is, of course, smaller, and finally the drops unite into a single 
large globe, whiC'h distends the cell and gives it a roundi sh form. 
In the liver, in particular, these relations are to he observed in a 
very marked manner, for here, under conditions of an unqnes
tionahly degenerative nature, the cells appear fill ed with larg<> 
drops of fat (for instance, in acute phosphorus-poisoning) ; whil > 

at the bep;inning of fatty infiltration the fat must be present in :i 
stale of the linest subdivision, therefore, in the form of the most 
minute granules, as it is a physical impossib ility for flnid fat to 
pass directly (that is, without a special form of subd ivision) and 
in a mass through the 111 embranes of the vessels and cells, sa t 11-

rated as these membranes are with water. 
P eds 1 has made the attempt to arrive at the distinction be-

1 Lehrb. d. allg. Pnthol. , p. 171. 
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tween fatty infiltration and fatty degeneration by means of a 
chemica l analysis, cletermining the amount of fa t, o{ water, and 
of non-fat ty solid matter in the organs in question (the liver and 
heart). Aside from the quanti ty of fat, which is much grea ter in 
fatty infiltration than i11 fatty degenera tion, it proved tha t in the 
lat ter thern was a diminution of the solid (non-fatty) mat ter, that 
is, therefore, of albumen, while the a!llount of water in the liver 
remains normal. Iu fatty infiltra tion, on the other hand , the fat 
is increased mainly at the expense of the water, the watery con
stituents of the liver falling from 77 to 50 per cent. or even more be·· 
low the avemge normal standard, while the amount of non-fatty 
solid matter, therefore of al bu men, undergoes no material change. 

" ' e have spoken of the liver as a natural fat-reservoir of our 
bodies. It serves as a seat for the deposit of tha t fat which the 
organism does not a t once consume, anu consequently lays up as 
reserve material for future times, in order to elllploy it again for 
i ts own pmposes at the appropriate moment. The circumstance 
tilat the liver-cells are saturated with bile, which, according to 
all experience, materially facili tates the passage of ffnid fat 
through animal membranes, makes the liver especially qualified 
for the recep tion of the fat brought to i t with the blood. The rol e 
of a fat-depot is sustained by the liver in common with other 
organs, especially with the s1;bcutaneous cellular ti ssue ancl the 
marrow of the bones. The organs mentioned, h owever, are by 
no means always employed to a like degree as depositories for 
fat. The subcutaneous cellular tissue, as a rul e, is employed 
earlier and to a g reater degree for this purpose than the Jh·er. 
\\.here the accumulation of fat takes place as the resul t o{ over
abundant nutrition, the liver not seldom remains entirely free 
from fat, while a heavy layer of subcutaneous adipose tissue is 
developed. But under like circumstances, again, other incliridu
als not onl y grow generally fat, bu t at the same time acquire a 
highly fa tty liver. IV c are not able to render account to our
selves of the cause of thi s manifestation. In certain wasting 
cli seases the layer of fat nnder the skin and elsewhere may e,·e11 
be seen to disappear, while at the samP time a high degree of 
fat ty infiltration of the liver takes place, a phenomenon the ex· 
planation of which we shall have to enter into below. 
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Similar conditions are to be met with in the animal kingdom. 
In dogs and hogs that accumulate much fat from over-foeding, 
this is almost exclusively deposited in the cellular tissue, while 
the liver goes empty. In some fishes, on the contrary, the liver 
is the favorite fat -reservoir, while the remainder of the body ap
pea rs very poor in fat. In some hibernating animals a mass of 
fat accumnlates in the liver during the autumn, w!Jich is gradu
ally used up dming the course of the winter. 

Under normal circumstances, in man, the liver only periodi
eally acts as a fat-reservoir; the fat accumulated therein is liable 
to disappear again after a longer or shorter interval. \Ve are not 
qnite clear as to where the fat goes or what becomes of it. Very 
likely a great part of it returns into the blood again, and is there 
further oxidized, that is, used for the production of heat. An
other portion thereof passes over into the bile in the form of a 
solution or emulsion.' P erhaps fat may also be employed in the 
preparation of certain specific ingredients of the bile, choleic acid 
having been especially thought or in this connection. The latter 
is, !Jowe\·er, doubted, Oil the ground or theoretical chemistry, 
because the atomic structure of the molecules in question makes 
the origin of that acid from fat appear improbable. 

The general conditions which might lead us to expect the 
accumulation or fat in the liver-cells are its not immediately 
undergoing combustion in an amouni equal to that in which it 
is developed, or gathered at the point named. The last cause of 
the imperiect combustion of fat is the insufficient supply of oxy
gen. In this respect the liver appears as a place quite peculiarly 
fitted for the storage of fat. For the liver, even under normal 
circumstances, receives acomparati\·ely very small amount of oxy
gen with its blood, the blood of the portal vein, which is the chief 

1 According to the observations of FrerklUJ, J. Rllnke, nnd Jacobsen, the quantity of 
fat excr~tcd with the bile is liable to great variations. About one-fifth or one-sixth of 
the solid constituents of the bile consists of fat and cbolesterine. If, according to J. 
Ranke, an average of 15.32 c. ctm. of bile, with 0.44 grm. of solid constituents, is secreted 
in the course of twenty-four hours for every kiloJ::'rnm of a man's weight, then a man 
weighing 130 pounds would daily furnL~h 28.CO gnu. of solid bile, 5 to 6 grm. of which 
wou ld be fat and cholesterine. (Compare GQrup-Beswiez., Lehrb. d. phys. Chemie, 
:Jte Aufl., 1874, p. il34.) 
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element in the case, being pre·eminently poor in oxygen. Under 
pathological conditions the quantity of oxygen may be still fur
ther reduced: for instance, when there is a lack of red blood-cor
puscles, of oxygen carriers, and therew ith the chances for the 
consumption o[ fat in general, and consequently also of liver-fat, 
are still more diminished. But a circumstance which might ha,·e 
even more weight than this, so far as liver-fat is concerned, is the 
activity of lhe production of bile. If the secretion of the liver is 
abundant, a suffi cient method of escape is thereby ope1wd to the 
fat accumulated in the liver-cells; if, on the contrary, it is habit
uall y diminished, as is the case where there is a well-marked 
tenden<"y to corpulence, or becomes so by reason of disturbances 
of digestion, then the prospects for the consumption of the fat 
arn but slight. 

It will make itse!C apparent that in the production of fatty 
liver all the condi tions here referred to come into operation, both 
those which rPlate to the bringing and the development of fat and 
those which relate to the consumption of the same, especially to 
fat-combustion, but that they do not in all cases work togethe1· 
in the same way, inasmuch as, in any individual case, sometimes 
the one and sometimes the other factor is of preponderati11g sig
nificance. 

Etiology. 

1. The development of fatty liver is very greatly influence<l 
by the method oE nourishment-the diet-of the individual. 
Among the various factors that come into play in this connec
tion, one of the first to be considered is the amount of fat in the 
ingesta. The iclea very naturally suggests itself that if the foocl 
he rnry rich in fats, a part of the latter might pass over without 
any change into the natural fat depots, therefore also into the 
liver. Numerous phenomena in the domain of the physiology of 
nutri tion seem to find their simplest ancl least forced explana
tion on th is hypothesis. llfagendie already discovered that clogs 
who are fed E>xclusively on butter acquire a very fatty liver. 
while at the same time large quantities of fat are expelled 
through the sebaceous glancls of the skin. More recently other 
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observers have repeated this expel'iment with manirol<l Yal'ia
tions, always arriving at the same l'esult. Frerichs, in par
ticuJar, while feeding dogs with fat, has made the changes going 
on in the liver-cells the subject of direct microscopic obsen-ation, 
!'utting out minute portions or the livers of such animals, both 
before the experiment and during the progress of the same, and 
rest ing the liver-cells as to the amount of their fatty contents. 
The circum tance that a fatty liver, which al'terward di sappears 
:1gain, is quite commonly developed in children during the 
period or suckling, that is, when 011 an exclusively milk diet, cor
responds with these experiments on animals; as does the fact 
that a similar condition is developed under the use or large 
doses or cod-liver oil. But on looking at the matter more closely, 
it does not seem justifiable to conclude that because much fat is 
introduced with the food, and a fatty liver is devclopecl at tl1e 
same time, therefore the fat appearing in the lh·er is to a certain 
or to a great extent to be regarded as the direct fat of the rood. 
For it might be possible that all the fat appearing in the liver 
originated frnm the albumen, and that all the fat of the food, 
after having been oxidized, might have entirely disappearecl 
from the juices or the body. This suspicion, justifiable in itself, 
l1as. howevel', been set aside by the investigations of Fr. Uoff-
111nnn 1 and Radziejewsky.' They have demon strated with per
fc>ct cleamess that a pa!'t or the fat introduced with the food is 
ee1tainly c1epositec1 unchanged in the natural fat-depositories, 
and, among others, in the liver. 

But our organism is ca-pable of accumulating fat when none 
is brought to it in the food; it is able, therefore, to form fat of 
itself. and, accol'c1ing to all appearances, the quantity o[ fat thus 
proc1ncecl is much more considerable than that which is directly 
iutrodnced with the food. Until within a few years it was re
µ;arcled as an establi shed fact that the fonnation or fat took place 
principally at the expense of the carbo·hyclrates introduced with 
the food. But mol'e recent investigations in the clomain or the 
1111trilirn prncess, and especially the labors of the physiologists 

I nor Uehergo.ng der Nabrungsfette in die Zellen dc'I ThicrkOrpers. :Mil.ncbcn, 187:!. 
\"irchow'ij Arcbiv, XLIIl., p. 2G.!:I; n.nd LY! ., p. 211. 
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of Munich, have effected a radical change in the views on this 
subject. Chemists now consider it as highly improbable that fat 
is ever produced from the carbo-hydrates, while it is regarded as 
almost certain that all fat developed during a non-fatty diet is 
produced from the albumen of the latter. Dnring the breaking 
up of a nitrogenous compound, which eventually, after all sorts 
of changes, leaves the body with the urine (as urea and the like), 
fat is formed from the albumen, the fat being destined for com
bustion, and, having gone through various intermediate steps, 
being finally oxidized into carbonic acid and water. \\re cannot 
definitely state in what organs and tissues this breaking up o[ 
albumen nnd formation of fat tnke place; probably, however, 
these processes take place everywhere in the body, in all organs 
ancl tissues. But if the carbo-hydrates do not directly partici
pate in the formation of fat, there is no doubt whatever that the 
accumulation of fat by the organism is favored by a diet rich in 
carbo-hydrates. The part they take seems to consist in their 
drawing the available oxygen in the body to themselves, with a 
certain predilection therefor, so that no oxygen is left over for 
the combustion of the fat produced from the albumen, and this 
fat must therefore be conveyed uncombusted to its places or 
deposit. 

'Ye thus see the body accumulate .fat under a good and abun
dant supply of nourishment, but, of course, only on the suppo
sition that the fat which has resulted from the breaking up of 
the allmmen, or that introduced with the food as such, is not at 
once burned again. There must be a disproportion between the 
development of fat and the combustion of fat; the latter must 
fall behind the former. In fact, it is not necessary that there 
should be any downright excess in the amount of nourishment 
introduced, the rnle being, rather, that if any one eats more albu
men and fat than is requisite for the maintenance of his standard 
in these things, the surplus will be accumulated as fat whenever 
the supply of oxygen is not increased to a corresponding degree. 

But this very matter of the consumption of oxygen is one in 
which tlw gi-eatest dill'erences exist in different inclividnals even 
within the limits of health . Jn the man who elevates himself to 
a quiet ancl easy life, avoiding bodily as well as mental exertion, 
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the entire amount of tissue-metamorphosis, and consequently the 
supply of oxygen, will be diminished, and the chances for the 
accumulation of fat increased . If at the same time a largely in
creased suppl y of nutri t ive material t"'kes place, then the accu
mulation or fat must be excessive, while, with an active li fe and 
sufficient bodily exertion, the supply of oxygen is suffi cient to 
burn entirely all the fat originating from the food, direc tly or 
indirec tly. A man who takes but little exercise while consum
ing abundant nouri shment, is under conditions similar to those in 
which we place an animal which we intend to butcher. Such 
animals are not only abundan tly feel, espec ially wi th carbo
hydrates, but their movements are al so limited- they being k ept 
in their stalls-and the endeavor is "'lso made to keep the stables 
as warm as practic,,,ble ; warmth, for evident reasons, diminishing 
the amount of oxygen consumed by the animal. 

But it is an old piece of experience tha t all persons do not be
have in the same manner when subjected to the influences under 
consider,,,ti on. Under the same circumstances, wi th the same 
diet and the same amount of bodily exertion, some persons grow 
fat, and, in particnlar, develop "' large, fatty li ver, while others 
remain Ira n, and their liver appears "'lmost free from fat. 'Ve 
therefore attribute to the first a tendency, a predisposition, to 
corpulence ancl to fat ty liver. In some famili es we see this ten
dency to corpulence handed clown from one generation to another. 
It is hard to say wherein the grea ter tendency of certain indi
vidual s to corpulence consists ; still, we s uppos~ that it is not so 
much in"' difference as to the amoun t of nouri shment consumed 
and absorbed as it is in an abnorm,,,Jly sligh t combustion of the 
fa t on hand. This might be owing to the fact that, in such per
sons. all processes of oxidation in the body are carried on with 
an abnorniall y small degree of enPrgy. The faul t would there
fore li e in the ti ssnes, and consists in the fact tha t these offer 
abnormally grea t resistance to the assaults of oxygen. At the 
sa me lim e, in the ma tter of corpulence it is not merely a ques
tion of indil"iclual predi sposition, for general influences al so make 
themseh·es fe lt, the modus operandi of which is any thing but 
understood. Unc1Pr thi s head we may mention sex , women being 
decidedly more di sposed to corpulence than men ; also age, the 
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tendency to g row fat being most pronounced during middle age. 
Even climate is said to exert some intlnence, a temperate, moist 
climate being favorable to fatness. 

In most cases in which fatty liver is to be principally attrib
uted to the diet, some other additional causes can also be desig
na ted which operate favorably to the producti on of fa tty liver, 
generally by limi ting the destruction of fat. Among such favor
ing ci1·cumstances we may mention the Jack of bodily exercise 
and the abundant introduction of carbo-hydrates (s ugar) in nurs
lings, who owe their fatty liver to an exclusively milk diet. In 
slothful persons, especially in women who are inclined to he 
s tout, the inili sposition to exercise comes very decidedly into 
p lay. \Vomen who are inclined to be corpulent are very often 
anmmic at the same time, and the consequent diminu tion in the 
interchange of gases in the body interfe res wi th the combustion 
of fat . Finally, experience shows that in fa t persons the secre
tion of bile is too small , consequently in this way a lso too li t tle 
fat is carried o[, and the accumulation of fa t in the liver is 
favored. 

2. Fatty li ver, fur thermore, very often ari ses in connec tion 
with cer tain pa thological processes which, without having any
thing to do directly with the liver, cause a profotrnd di sturbance 
o( the entire organism. The ex tremely frequent coincidence of 
fatty liver wi th pulmonary consumption is universally known, 
bnt no be tter known than the fact tha t fatty liver may just as 
well be associa ted with other wasting d iseases, as, for instance, 
wi th the cancerous cachexia, wi th chronic ul cera tion of bones 
and joints, with chronic dysentery, etc. The connection here 
referred to is expressed in the term "cachec tic fatty liver." At 
the first glance there is undeniably something surpri sing and 
apparently paradoxical in the fact that a condition which is 
known as tlw nsnal result of an undul y ab undant supply of 
nouri shment, a11d therein finds its natnral explanation, should 
likewise ari se in jnst the same form nnder apparently opposite 
conili tions- tha t is, with lowered nourishment, general emacia· 
ti on, and cachexia . Various a ttempts have been made to ex
plain this stdking phenomenon. In so cl oing most writers have 
gone on the supposition that the immediate ground of an accu-
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mulation of !at in the l iver could onl y lie in the insuffi cien t com
bustion or fat , as there could be no though t of increased fat de· 
relopment in the organism in a patient s nfl'el"ing from progressive 
.. 11iaciat ion. B ut the cause of the incomplete combustion or fa t 
was though t to be due to the lack of oxygen, which in consump
ri.-es seems to be most easily explained by the lowe1·ing of the 
1·cspiratory process caused by ulcerative destrnction or the 
l nngs. An objec tion urged against this view is to t he efiect tha t 
the fatty liver is not only met with in phthisical persons- tha t 
is, in those whose lungs are destroyed- bu t that other wasting 
disPases, in which the lungs remain intact, Jikew ise g iv e occasion 
to the rise of fat ty li ver. If, therefore, the lack of oxygen were 
the cause of cachectic fa tty liver, thi s lack or oxygen would have 
to be based on condi tions other than the a nato mi cal lesions of 
thP respiratory a pparatus. Another objection to the method of 
<• xplanal ion attempted above consists in the fact that in various 
1Ji ,eased concli tions in which the in terchange of gases is decided 
ly disturbed, a nd the taking up of oxygen is cl imini shed-as, fo r 
instance, in emph ysema of the lungs, in stenosis of the larger 
ai1·-passages, in curvature or the spine, elc.-no fatty liver is 
dpvelopecl . This objection, however, appears to lrnve but little 
weigh t, for we must remember that our organism presides over 
rnriollS compensa tory arrangements by means of which the 
1·,.quisite a mount of oxygen is pretty sure to be in troduced into 
the body, in spite or the mechanical hindrances to respiration 
tha t may be present. In such cases the supply of oxygen to the 
ti ssues cannot readil y be lowered below the amoun t required, as 
long as the general strength of the patient is well preserved. At 
:ill e1·ents, we ma y declare wi thou t hesitation tha t the fat ty liver 
of co n um ptives cannot depend onl y on the destrnct ion within 
th P lungs. 

Others, again, consider that, in the explanation of cachectic 
fatty lil·er, spec ial regard is to be paid to the <·omposition of the 
hl nocl The blood in consmnp til-es (as well as in inebri ates) very 
often shows a milky, turbid quality, which depends on an abun
ilan t admi x tnre of finely subdi videcl fa t wi th the blood-plasma, 
and which is generally designated as lipromia or galactromia. 
Thr great weal th of fa t in the blood of ph thi s-ical patients de· 

VOL. IX.-20 
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pends on the fact that in the progressive emacia tion of such per
sons the fat previously stored in the subcutaneous cellular tissue 
is taken up into the blood to be further expended, according ro 
the necessities of tissue metamorphosis. But, as the combustion 
of the fat contained in the blood cannot be completed on account 
of disturbance of the respiratory apparatus, or for other reasons. 
the uncombusted surplus of fat is tempornrily deposited in the 
liver. 'l'he entire process is thus represented as being a sort o[ 
physiological fat-metas tasis. The view here set foi-th of the 
origin of fatty liver in pulmonary consumption is said to liave 
been first announced by Larrey. It found inUuential supporters 
in Budd and Frerichs ; but certain objections can al so be urged 
against it, and, in fact, it seems very questionable whether this 
theory exhaustively explains the whole process. It cannot be 
accurately demonstrated that the fat mingled with the blood of 
consumptives is derived from the snbcutaneons cellular tissue. 
It is hard to understand why the emaciation-consequently the 
disappeamnce of fatty tissue-progresses when there is no need 
of fat for tissne-metamorphosis, bnt even a surplus of the sanw 
on hand, which the blood has to be freed from through the inter· 
vention or the liver. In the lipIBmia of consumptives, according 
to the theory given above, there would be a mere change of place 
or the fat, for which we can see no necessity. Another possi
bility is therefore worthy of being put to the test, viz., whether 
in the fatty liver of cachectic persons, in addition to the factor 
of incomplete combustion of fat, which undoubtedly exists. 
another cause may not also be included, viz., the too abundant 
production or fat in the organism. 

'!'hat the consumptive suffers great losses of tissue is a fact as 
unquestionable as that he is unable to overcome these losses by 
the no1nishment introdnced. Tlw facto[ the emaciation, of thu 
loss in weight, is the uneqni1,ocal ev idence hereof. But if the 
introduct ion of nourishment is not enough to meet the require
ments, the organi sm must seize upon its own components of albu
men, fat, de.; the current expenditures are, to a certain degree. 
met at the cost or the substance of the body, of the tissues, and 
it appea1·s as if all the tissues were thus involved, although to 
very different degrees. Now just as a well man, on a rich and 
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abundant diet, forms fat from the albumen of his food, so the 
patient who is emaciating forms the same from the albumen of 
!tis body; he produces fat while he sacrifices albumen. The 
simultaneous disappearance of the fat from the cellular tissue is 
only in apparent conflict with the theory of increased fat.produc
tion from the body-albumen which falls a victim to consumption. 
Both processes take place independently of each other. The 
di sappearance of adipose tissue is the expressio11 of the gen. 
eral consumption ; there is no intimate connection whatever be
tween this manifestation and the somewhat accidental fact that 
fat is Cormecl from the breaking up of albumen". 

The fat present in the blood of consumptives, which we take 
it for granted is deposited in the liver, might, therefore, well 
originate from various sources. It may come in part, direc tly or 
indirectly, from the foocl; it is also, in part, the fat fonned from 
the breaking up of the albumen of the organism; while, finally, 
it is in part taken up from the disappearing adipose tissue. If 
we are, therefore, unable to see plainly how much is to be at
tributed to one or another source of fat, this much, at least, is 
all the more settled, that in pulmonary consumption the com
bustion of fat is incomplete. The immediate reason for this is, 
of course, the deficiency in oxygen; but, as already inclicatecl, 
the exp lanation of the latter lies less in the anatomical lesions of 
the lungs than in the fact that, corresponding to the degree of 
the consumption, the functional capacity of the tissues ancl or· 
gans has materially suffered. 'the result thereof is diminished 
tissue.metamo1·phosis ancl a weakened interchange of gases in 
the tissues, all of which furni shes the conditions for the dimin
ished introduc tion of oxygen. But the consumption also affects 
the formecl const ituents of the bloocl, and the clestm ct ion of 
numerou reel bloocl-corpnscles, which serve as oxygen carriers, 
must be taken into consiclern tion as a further cause for the lim
ited combustion of fat. 

The uncombu tecl fat is, therefore, met with ~gain in the fotty 
livers of consumptives. The clevelopmcnt of the same is in11n
encec1 by the sta te of the digestion. The mol'e farnrably diges
tion progresses the more abundant is the fo1·mation of bile, ancl 
therewith the consumption of fat within the liver. If, on the 
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contrary, digestion is disturbed, the secretion o{ bile is lessened 
and the accumulation of fat within the liver becomes quite exces
sive. Nor is it a matter of indifierence, so far as the degree of 
fatty liver to be developed is concerned, how large an amount 
of subcutaneous adipose tissue existed before the occurrence of 
emaciation. The greater the amount of fat that has been ab
sorbed from the cellular tissue during the progress or the con
sumption, the more of it shall we meet with in the liver. In 
phthisical women, therefore, in whom the adipose layer is more 
largely developed than in men, the fatty liver attains a particu· 
larly high grade of development. 

The fatty liver which is developed in other wasting diseases 
is to be explained in the s:ime way as in pulmonary consump· 
Lion; but it is to be remarked that it does not occur as con
stantly, nor, on an average, attain as high a grade in other wast
ing diseases as in phthisis, which may be partly explained by 
the condition of the respiratory organs, and partly by the degree 
of the cachexia. Fatty liver is observed in the consumption foJ . 
lowing cheesy inflammation and ulceration or the bones and the 
lymphatic glands, following intestinal phthisis, or exhausting, 
tedious suppurations of the bones and joints, or chronic dysen· 
tery, or i'1 the cancerous cachexht, and in the extensive bed-sores 
following myelitis and similar disturbances. The cachectic fatty 
liver is very liable to occur in those changes or the blood which 
cause a material diminution in the amount oI hremoglobin it con
tains; therefore in the various forms or anremia-both that 
which arises from a single severe hemorrhage or oft-repeated 
losses or blood, and the progressive pernicious anremia developed 
idiopathically; likewise, although in a less degree, in chlorosis 
and leucmmia. Under these circumstances the fatty liver is 
manifestly the expression of defective combustion of fat, which 
itself, again, depends upon a deficient supply or ox~'gen. It is 
not to ])P assnmecl, in such cases, that the lowering of the supply 
of oxygen necessarily runs parallel with the diminution in the 
1111mbe1· of reel blood.corpuscles, because it has been demon
strated that even where there is a diminished m1mber of red 
blood-corpuscles the interchange or gases may take place to the 
extent or the original normal limits, the blood-corpuscles that 
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are present, so to speak, assuming the labor of those that are 
wanting. This is the case in chlorosis and lencromia; and hence, 
in these conditions, the combnstiou of fat is genernlly not no· 
ticeably altered ; fatty liver is more rarely developed, and then 
only a low grade of the same. But in course of time, under the 
conditions of amemia as the result of faulty nu tri tion, the func
t ional capacity of the organs is also lowered, their consumption 
of oxygen is limited, and, corresponding to this, the supply of 
oxygen to the blood and the tissues remains within abnol'llially 
low limits. Then, for the first time, we have the conditions im
plying defective combustion of fat, and, after a while, fatty liver. 

3. Fatty liver is of frequent though not constant occurrence 
among ltabitual drinkers, especially where the actual dyscrasia 
nf inebriety exis ts. Here the fat ty liver attains a very high 
grade, is occasionally also associated wi th proliferation of the 
interstitial connec tive tissue, so tha t the liver appears harder or 
even presents the characteristic quali ties of actual cirrhosis (cir
rhotic fatty liver). In view of the lipmmia which is p1·esent at 
the same time, the fatty li ver of hard drinkers may certainly be 
regarded as fatty inliltration; and when we take into acconnt 
the method of life of habitual drinkers, who generally take but 
very little solid notuishment, we shall have to consider the 
wealth of fat in the blood, not so much as being the expression 
of increased fat production as it is of incomplete fat combustion. 
The cause of the latter is the excessive indulgence in al cohol. It 
is demonstrated tha t al cohol lowers the processes of oxidation in 
the organism, that it diminishes the excretion of carbonic acid 
and the introduction. of oxygen. If we imagine that alcohol 
renders the tissues more capable of resisting the aggressive in
tlnence of oxygen, then, as Cohnheim (Joe. cit., p. 554) has indi
cated, the growing fat of habitual drinkers might he rPgarded as 
parallel with obesity on constitutional g rounds, where we may 
take for granted a similar relation of the tissues to oxygen. '!'he 
arrest of the fat in the lirPI' is favored, in topers, by the dimin
ished energy of the digestive pl'Oresses. In such persons, diges
tion and the preparation of bile are greatly di sturbed; the 
avenues of escape for the liver-fat are therefore in part de
stroyed. 
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4. Fatty liver is one of the most prominent manifesta tions or 
acute p lwspli orits-poisoning. '!'here has been much debate as to 
whether the liver or phosphorus-poisoning is the sea t or fa t ty 
degeneration or fat ty infiltration of the liver-cell s. 'l'he fact that 
the fat in the liver-cell s is in the fo rm of large drops, as well as 
the entire appearance a ncl other physical conditions of the fa tty 
liver or phosphorus- poisoning, has been looked upon as evidence 
of the identity of the same with the ordinary infil trated fa t ty 
li rnr of gluttons :111<] clrnnkards. Bu t tlw anatomical cond ition 
of the other organs-the thick di ssemination of fi nely granu
lar fat throughout the muscular fibres or the heart, the gastric 
gland-cell s, and the renal epithelium-as well as the ex ternal 
circumstances to which the fatty liver of phosphorus-poisoning 
owes its origin, indicates with g reat certainty that the origin of 
the fat within the liver-cell s depends on a degenerative process. 
P erhaps the saturation of the liver-cell s wi th bile is the reason 
why the fat in the interior of the same is not found in a sta te of 
finely granular subdivision , but immediately runs together in 
larger drops. 'Vhen iJ1 corporated with the juices of the body in 
suffi cient quan tity, phosphorus causes the grarnst changes in the 
general metamorphosis of tissues ; the consum ption of oxygen 
and the excre tion of carbonic acid are materially diminished, as 
has been proved by Bauer ;' indeed, they may sink to half of 
their normal standard. At the same time, an increase in the de
composition of albumen takes place, and we see the excretion of 
urea rise. The fa t resul ting from the acute decomposition or 
albumen in the tissues is left lying there uncombus ted, lnasmnch 
as the oxygen required for thi s purpose is not forth coming; we 
therefore find the liver-cell s, the muscula r fibres of the heart, and 
other parenchymas in a s ta te or fatty degeneration. The fact that 
in these cases fa tty infiltration of t.11e live1· is ont of the qnes tion 
is proved by the experiment of Bauer (Joe. cit.), who saw the 
most well-marked fa tty liver, as well as fatty clege1wration of 
other parenchymas, developed in a dog poisoned wi th phos
phorns, althongh he was ahsolntely s tarved after the poisoning 
and Imel prPrionsly , as far as possible, been robbed or an y 

1 Zeitschrift f. Biologie. VII. 1 p. 53. 
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reserve supply of fat by prolonged fasting. The fat in the li ver 
must therefore have orig inated from the a lbumen of its cells. 

5. Fatty liver is one of the manifestations of the so-callPcl 
·acute fatty degeneration qf tlte new-born.' This disease has 
hi therto but rarely been observed in man, but it is quite fre
quent among our domestic animals, especially among young 
pigs, lambs, and colts (the so-callecl foot-halt), among whom it 
causes great devastation. The disease is anatomically character
ized by fatty degeneration of the heart, of the muscles of the 
body, of the li ver, and the kidneys; the causes thereof are, how
e1·er. for the present shrouded in the profoLrndest obscurity. 
Here too, as in phosphoms-poisoning, there seems to be in 
creased decomposition of the albumen of the tissues, with a 
simultaneous defec tive supply of oxygen. The d isease has also 
been observed in puerperal women in a manner quite similar to 
that in which it occurs in the newly-born. ' 

In all the cases which have thus far been alluded to, we have 
been able to show the dependence of the fatty !il'er on etiological 
conditions whicll affect the entire organism, on abnormal concli
tions of the general tissue-changes of the body. Tile fatty liver 
has therefore thus far always sllown itself as the expression of a 
general constitntional malady. But there are also 

G. Cases where the accumulation of fat in the liver-cells has 
the significance of a purely local process, viz., that ol fatty atro
phy (fatty degeneration). This is especially tme of the fatty 
nutmeg-liver of patients with heart disease. This is to be ex
plained on the ground that the long-continued venous congestion 
causes a diminution of the artel'ial influx, as well as of the cur
rent of juice passing through the ti ssues. The fat which is pro
clnced wiLhin the liver-cell s by the breaking up o( albumen does 
not undergo combustion. by reason of the lack of oxygen ; it is 
likewise 11ot carried away. on account of the weakened current 

1 P M1telle,., Die acute Fettentartung der Neugeborcnen (in Gebbo.rdt's Handbuch 
der Kinderkrankb. Tiibingen, 1877. 11 .1 p. 186). lfecker und /11telil, Klin ik der 
Geburtokunde. I. 18Gl, p. 296. 

' llecker, Beitrtige znr Lehrc von dcr acuten Pettdegeneration der WOchnerinncn 
und Neugeborenen ( in the 1\lonntascbrift f. Geburtskunde, XXIX, p. :l2l ). The same, 
Arch. f . Gynilkol. , X., p. 537. 
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of juices, but accumulates in the interior of tlte cells. But, fol' 
the same l'eason, the disintegrated albumen o( the cells is nor 
replaced lo a sufficient extent; the cells are therefore left in " 
slate of fatty atrophy. The same pl'ocess may be obse l'ved, to a 
more limited extent. in the neigbbol'hood o( tll!nor·s-for instance. 
o( cancel'OUS nodules-within the liver. Such tumol'S sometimes 
appear enclosed in a narrow zone or pale li vel'-tissue very rich i11 
fat, while the remainder of the liver-substance may be quite free 
from fat. Here it is the pressure of the turnol' on the blood
vessels which disturbs the current o( fluids, causing a local lack 
of oxygen, and ther·ewith fatty degenerati on. 

Freq11mc1; ef Fatty Lioer.-After all that has been said o( 
the causes that may lead to fatty livel', we shall not be at all 
surpl'isecl to learn that higher as well as lower gmdes or fatty 
livel' are extremely common. At the post-mol'tem table, in par
ticular, we shall meet with fatty liver much more frequently 
than clinical observation alone would have led us to expect. 
The attempt has been made at various times to detel'miue, in 
uumbers, the frequency of fatty liver. \\'e shall not be sul'prised 
that very varied results have been anived at, if we remember 
that the lower grades of fatty accumulation can only be recog
nized by the microscope, and are therefore often entirely over
looked; that, furthermore, difl'erences exist in different region,; 
of country, on account of dissimi lar·iry in the methods of li (e; 
and, linally, that the populations of different hosp itals are very 
rnrionsly constituted. The figures girnn are therefore entit led 
to no other value excepting as thPy give us, in a very general 
way and in rough outlines, an idea of the 'enormous frequency 
of fatty liver. Frerichs examined 466 bodies with reference to 
this point. _.\.mong these he found 28 cases o( fatty liver of the 
hig hest grade, and 164 other bodies (therefor·e nearly one-third 
o( the entire number) with livers generally rich in fat. That 
there should be such a large number of cases of this latter class 
is owing to the large number of consumptives which happened to 
be comprised in the 466 cases. Fa tty liver was found more fre
quently in the female sex than in the male: the proportion in the 
former was 1 : 2T'~: in the latter 1 : 31'~· Fatty liver was fouml 
quite o(ten in persons who were the victims of some suddeu acci-
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dent, and otherwi ·e qui te well ; in child ren at the b reast, or wl10 
were otherwise k ep t on an exclusively milk d iet; in p regnan t 
and puerpera l women. It was, furt hermore, observed in connec
ti on wi th the most \"aried conditions o f d isease, bttt in no di sease 
more frequen tly th a n in p ulmonary ph thi sis. or 117 tubercu
lous patients, 17 had fat ty liver of the hig hes t g rades ; in G2 other 
bodies of tliis ca tegory there was a liver rich in fa t ; an(l here, 
t oo, th e fe male sex was in the predominance. The same condi
tion o f things ex is ts in the al coholic dyscrasia ; of 13 persons 
who died in th e accidents o f deliri11m tremens, G Jiad a liver very 
rich in fat, in 3 th ere was a little fat , in 2 none at all; 2 other• 
had cirrhosis of the liver. The s tatistics g iven by Loui s ' ari' 
Yery different from the above. Among 230 indi vid uals who had 
died of va rious ac ute di seases (to the exclusion, however, of 
phthisis), he cla ims to have seen bu t !) cases of fat ty Jiyer (in 
7 of which there " -as a t the same time tubercle), while a rno11g 
120 phthisical patients fat ty liver occurred -10 times. 

Pathological Anatomy. 

Fatty infiltration effects an increase in th e size of the Jh-er, 
which in very well-marked cases may attain double its normal 
dimensions. Herewith is associatecl a con espon<ling increase in 
the absolute weight of th e organ, whil e th e specific gravi ty of 
the fatty liver is Jess thart that of the healthy liver ; indeed, in 
the worst cases it is lowe!'ed almost to tha t o [ watel'. As the 
deposit o [ fa t ta k 0s place nnifol'mly throughou t the entire orga n, 
it is generally not associa ted with any noticeable alten1tion in 
the extemal fo rm of the liver. I t is, indeed, stated that the 
fatty liver g rows less in thickness tha n in i ts fla t diameter, and 
that the l'ight lobe therefore appears s trikingly long, a nd reaches 
far downward . A t the same time this is by no means uni fo rmly 
the case; sometimes th e li ver is fo und enl arged principally in its 
t11i ckness. In fatty livers o[ a hig h g l'ade, i t is to be noticed 
tha t the ant.erior, otherwise shal'p bol'der appears rounded off 
and thickened. The serous covering undergoes no eliange in 

I Recherchessurlaphthisie, p. l lG. 
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fatty liver; it is tense, smooth, and lustrous, and allows the 
µarenchyma to gleam through with a µale color. Sometimes, 
when tlie circulation of blood in the liver is di sturbed, one 
:;ees little, s trongly injected, rnnous points appear under tht> 
:;erous capsule. The consistency of the fatty liver can only be 
]Jroperly estimated when the liver-that is, the whole body
i:; still warm, for in the cold the fat deposited in the paren
chy ma hardens, and the otherwise soft, fatty li r er is transformed 
into a stark mass, ofiel'ing great resistance to the knife. The 
fatty Jh·er, on the contrary, while still warm, feels soft; it has 
:L peculiar doughy consistency, and pits permanently on pres
><ure. The fatty liver can be cut without diflicLtlty, just like a. 
normal liver; but a thick layer of whitish gray tallow remains 
clinging to the knife, and a similar tallow can be pressed out in 
abundant quantity by stroking the cut surface with a knife. 
The cut surface shows a \"ariable appearance in different grades 
of fatty infiltration. In the highest grades it i , like the outer 
:;urface, of a more uniform appearance ; the lobular structure 
of the parenchyma is obliterated; the color pale yellow to gray
ish white; the cut surface of a shining, fatty appearance. In 
less high grades the lobular structure oE the liver genemlly 
appears quite plainly, inasmuch as the centre of the lobule, 
where the parenchyma has remained free from fat, shows a liver· 
brown or blood-red color, while the marginal portion of the 
lobule alone presents, in a more or less wide zone, the pale-ye!· 
low or whi&ish gmy color of fatty infiltration. This is the de
lineation of the so-called nutmeg liver. 

The amount of blood in the fatty liver appears, in general, to 
be very slight, at lPast in the dead body; it diminishes with the 
increase of the amount of fat. Hence, the parenchyma of the 
liver appears ex traorclinal"ily dry, and only the coarser vessels 
are seen filled with blood. In otherwise healthy individuals, 
howeve1·, this extreme poverty of blood appearing in the fatty 
liver might, to a good degree, have the significance merely of a 
post-mortem appearance. During life the amount of blood, 
nnder such circumstances, must certainly be greater, perhaps 
quite normal; for at this time the pressure exercised upon the 
blood-vessels by the cells filled with fat is, to a certain degree, 
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overcome by the counter-pressure of the blood. It is not until 
this counter-pressure of the blood has eeased, after death, that 
the compression of the capillaries by the distended parencbymal 
cells fully asserts itself; the blood is pressed out of the capilla
ries and back into the larger vessels. That the relations of llw 
circulatio11 in the fatty liver are during life actually as above 
inclicated may be concluded from the fact that no greater force is 
required for the artificial injection of the fatty liver through the 
portal vein, than that which is fountl requisite for the successful 
injection of a heal thy Jh·er. 

Thero are certainly also circumstances in which, in addition 
to fatty infiltmlion of the liver-cells, the amount of blood con
tained in the organ is increased; for instance, in the engorged 
li,·er o! persons suffering with heart disease, etc. But c,·en herJ 
we ham fundamentally the same relations as in pure fatty liver. 
For in each lobule there is poverty of blootl jnst so fur as the 
fatty infiltration of the parenchyma extends (at the margi11 o( 
the lobule); and wherever (in the centre) the engorgement with 
blood shows itself the fatty deposit in the cells is wanting. 
Tlins, even in the engorged liYer, anremia goes hand in hand with 
fatty infiltration. 

Rokitansky describes a modification o! ordinary fatty livPr 
under the designation of wax-like liver (wiichseme Leber), by 
which term, however, we are not to understand the waxy or 
amyloicl liver. This wax-like form is said to differ from the ord'
nary fatty liver by a deeper color, similar to that of yellow wax, 
by greater consistency, and the dry, friable quality of the tissue. 
In spite of the large amount of fat present, but little rernain3 
c·li nging to the knife-blade. Rokitansky explains this condition 
on the suppositiou that there is a peculia1· composition of the fat. 
This might most readily be supposed to consist in a preponder
ance of tlle more solid fats, palmitine and stearine, ornr the fluid 
oleine. 

The description o! fatty Jh-er given above is only applicable 
to typical cases of this condition . At the same time numerous 
cl~viations from the typical standard occur. All fatty livers are 
not correspondingly enlarged ; they may be normal or even di
minished in size. The latter is especially true of those cases of 
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fatty lil•cr which are complicated with cirrhosis. :Nor can a co1·
rect judgment always be formed, with regard to the fatty con
tents of a lircr, from the color, consistency, and other physical 
conditions or the same. It is particularly easy to mistake a sim
ple anmmic liver, judging by its mere looks, for a fatty liver. 
which it greatly resembles by its paleness a11d softness. On th~ 
other hand, a tolerably high grade of fatty liver may exist with
out betraying itself by any characteristic appearances. Full 
assurance oC the existence of, as well as approximately or tl.1e 
amount, or fat, can, therefore, only be given by a microscopic 
examination. 

Sometimes the fat is not uniformly distributed throughout 
the entire lil•er, but only deposited ill isolated masses and areas. 
But then purely local causes lie at the foundation or the accu
mulation of fat, and the entire condition has more the siguifi
cance of fatty degeneration than of actual infiltration. Thus w<• 
see a narrow ring of fatty degenerated liver tissue arise in the 
neighborhood or cancer nodules, of conglomerations of tubercles, 
of cicatrices, etc. Here the pressure of the neoplasm and the 
consequent disturbances of circulation might be the cause of the 
distu'rbed nutrition of the liver-cells and their fatty degeneration. 
In the combinathn of fatty infiltration with amyloid degenera
tion, which occms so often (lardaceous fatty liver), similar local 
inf! uences might co-operate in causing the deposit of fat, a I· 
though in this condition there is no lack of general causes for 
fatty infiltration. 

Disturbances or the biliary apparatus are not necessarily as:;u
ciatecl with fatty liver. 

The amount or fat deposited in the tissues may assume enor
mous proportions. According to the table or Perls (Joe. cit., p. 
172), the normal proportion of fat in the liver may be estimated at 
about three per cent. of the weight of the organ. In drunkards 
and fat people the proportion of fat may be seen to rise to forty 
per cent., ancl eren higher. Yauquelin determined the amouut 
of fat in a fatty liver of the highest grade to be forty-five per 
cent.; in one case of Perls' it amounted almost to forty per cent. 
Frerichs found almost forty-four per cent. of fat in a fresh fatty 
liver, while in the same case the liver substance, freed from 



PATHOLOGICAL ANATO)!Y. 461 

'"a ter, consis ted in seventy-eight p er cent. of fat. The !act tha t 
an increase in the fatty contents runs parallel wi th a diminu tion 
in the watery constituents of the liver was first observed by Fre-
1-ichs, and has recentl y been confirmed by P erl s. 

:Microscopic examina ti on shows at the firs t glance tha t the Iat 
i ~ contained in the interior of the lil'er-cell s. The cha nges which 
the latter unde r·go in this process begin with the appearance o[ 
the very finest dark grnnnl es in t he protoplasm of the same. 
These gl'anules gradually increase in s ize, :rnd soon appear as 
1·e ry small g lobules o( fat, which are to he n·cognized by their 
stl'Ong refraction o[ light, their sharply definPtl Llar·k mar·gin, and 
brigh t, shining centre. The small fa t-globnlo's a[1en vanl Jlow 
toge ther in to a few larger drops, and, finally , all the fat in the 
1·1· 11 is united in one large globe of fat, whieh d istends the cell , 
IPnds it its g lobul ar form, and crowds asicle thP p l'Otoplasm, as 
well as the nucleus o( the cell. In the Yer-y higlwst g rades the 
Jiwr-cell thus al tered has entirely the appearance o( a common 
fa t-cell ; bu t the nucleus of the liver-cell 11 e1·pr en tirely disap
pears, althongh it is harcl to find. ThP qua ntity o( the proto
plasm in such li ver-cell s transform ed in to fat -bladders, as far as 
we are abl e to judge o( it by microscopic examina tion, seems to 
uncler·go a considernble diminution. The protoplasm either snr
rounds the fatty ball as a narrow mar·g in, or it appea r·s, together 
wi th the cell-nuckus, in the form of a crescPnti c st r·ip p ressed 
dose to the cell-membrane. The liver-cell , as snrh, is therefore 
not destroyed by taking up even the largest am onn ts of fat. It 
is to he p res umecl that it may return to its ol'ig inal condition 
a fter hav ing reaclwcl any stage of iufiltr·ation. During the di s
appearance o( the fat from the liver -cell s we sre tlr e same micro
'<'opic images produced as during the rise o( the infi l tra ti on, 
only in the inverse order. 

The com se o[ the deposit of Iat p roceeds qn itr rrgnlarly, in 
such manner tha t the cell s ly ing at the outer border of each 
lobule are infil t ra ted firs t. The change aclrnnces in a radiate 
manner, from the peri phery toward the central w in. \Vhen the 
<leposit of fa t is confined to a m ore or kss wi <l <• peripheral zone, 
we see i t attaining its higher grades within t lw l:it tcr, whil e the 
cells lying fnr tbe1· towarcl the centre are likely to be quite free 
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from fat. Accordingly, those liver.cells which are first involved 
in fatty infiltmtion are always the first to be quite filled with 
fat, before other liver·cells are included i11 the process. 

In opposition to the prevailing opinion, P er ls 1 believes that 
the fat is not deposited exclusively in the parenchymal cells, but 
also outside of the same, probably in the intercellnlar biliar-y 
passages. Ile is led to this conclusion by the peculiar forms in 
which the fat appears when thin sections of the fresh liver are 
Jrardened in a solution of osmic acid, and the tissue is afterwanl 
dissoh"ed out by the addition of Javelli' s lye (subchlol'ide of 
potassium). The rigid masses of osmium fat, which at first re· 
main unaltered by the lye, do not appear altogether in the form 
of single ball s, as would be the case if the fat merely Jay within 
the cells, but also appear as rows of balls and as peculiar arbor
escent structures, which in some places look like the casts of 
fine passage.ways, the globular masses of fat being ranged along 
them. If fin e sections of the fatty liver trea ted with osmic acid 
are examined before corrosion wi th Javelli's lye, similar images 
are obtained, but one sees the liver-cells surrounding the peculiar 
fatty structures. This matter certainly calls for more thorough 
investigation before the conditions supposed to exist can be 
regarded as firmly established. 

Pathology. 

The pathological significance of fatty li\•pr can only be anived 
at on the basis of a clear insight into the method of origin of the 
same, for it is only in this way that we can attain a correct view 
of the essential nature of the condition in question. As long as 
every accumulation of fat in the liver was regardecl as the prod
uct of a disturbance of nu trition of the li ver-cells, as the expres
sion of fatty degeneration-a view held, among others, by .\n
dral, Crnrnilhier, Barlow, and Henoch,-it necessarily followed 
that the fatty liver had to be regarded in every case as a diseasecl 
manifestation. 'Ve are now agreed that this sig nifi cance is to 

1 Loe. c.it., p. 177. Even Vogel and lVedt asserted th(l.t the fat also occurred in the 
in telbtices of lhe liver-ti~uc. 
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be attached to fatty li,•er only in the minority of cases-for in
stance, in phosphorns-poisoning and the fatty nutmeg li,·er o[ 
cardiac disease; that, on the contrary, the most well-marked antl 
most frequent cases-the fatty livers of gluttons, drunkards, aml 
cachectic individuals-are those in whicb the liver serves as a 
reservoir for the ex cess of fat present in tl1e body, where we, 
therefore, chiefly have to deal with a fatty infiltration. At tlH• 
same time we have declared plainly enough, when speaking of 
the etiology of thi s affection, that the two conditions cannot be 
as sharply separated, even with regard to their pathogenetic 
bearings. as is commonly supposed. \Vhere the liver occupies 
the position o[ a fat-resen•oir, fatty liver cannot, without fu1ther 
ceremony, be designated as a disease, for the live1· here fultils at 
tfrst only its physiological destiny, and no one thinks of seeing 
any indication o[ disease in the circumstance that the organi sm 
sometimes accumulates a supply of material which, under other 
circumstances, it may usefully employ for its own pmposes else
where. A ce1tain amount of fatty contents within the liver, 
which may even attain a considerable degree, is therefore quite 
consistent with the idea of health. On the other hantl, it is evi
dent that a fatty accumulation within the liver, when it passes 
beyond a certain limit, attains the significance of a disease ; hut 
it is quite imposs ible to designate a definite boundary line, pass
ing bPyond which the fatty liver is to be clesignatecl as decicleclly 
di seasecl. This certainly does not depend only upon lhe amount 
of fat accumulat<•cl. Fatty liver may be rega rded as a phenome
non consistent with health when the occasion for its development 
does not consist in pathological conditions of the organism ; 
when, fnr thermore, i t is a transitory condi tion, ancl the liver 
remains capable of working up the fat produced therein in the 
normal course of its processes, and, in fact, freeing itself of the 
same; when, finally , the accumulation o[ fat cloes not reach so 
high a grndf' n to react in a di stmbing manner upon the func
tions o[ the liver ancl the organism generally, as well as npon the 
well-being o[ the individual. On the other ha nd, fatty liver 
becomes a di sease not only by virtue of the g reat mass of the 
fat accumulated, and the consequent disturbance in the functi ons 
of the lirer and burdening of the patient, but also, when there is 
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only a small amount of fat, by virtuP o( the fact that it owes its 
origin to pathological processes, and especially tha t it represents 
a condition or a permanent and even a progressive character, 
Crom which a retum to the normal condition, iC it is not impossi
hle, is a t least hig hly improbable. 

So fa1· as the effects o( an accumulation of Ca t in the liver on 
the functions o( the same, and indirectly on the whole organism, 
a l'e concem ed, daily experience teaches that the deposit or a 
moderate amount or fat is associated with no sort or di sturbance · 
or the liver-cell s. An excessive accumulation or fat, on the con
trary, such as is met wi th in g luttons, drunkards, and consnmp
th·es, not only inte1·Ceres with the functions o( the liver, but al so 
reacts in a di sturbing manner upon the entire organi sm, the 
more so bt.->ca ust>, as a rule, this condition is las ting . " re are in 
the habit of su pposing that the excessive amoun t or fat in the 
liver-cell s effec ts a mechanical di sturbance of the fl ow of blood in 
thP capillary sys tem o( the portal m in. and that it renders the 
flow o( bile Crom the hepatic lobules more difficul t. F or, inas
much as the li ver-cell s are di stended into grea t globular struc
tmes by the fat they have taken np, they p1·ess from all sides 
against the blood.carrying capillaries, and this pressnre is the 
more effective as the counter-pressure on the p:il't o( the blood in 
the branches of the portal vein is of itseH very low. Hence the 
simple, uncomplicated, fatty liver is always anrnmic, while the 
trnnk o( the portal vein and its roots app<»lr qui te full. But the 
obstrnction o( circul a tion in the pol'ta l vein certa inly never 
rPnchPs any very high grade ; fatty liver never results in ascites. 
nor in swelling or the spleen ; at the most, the obstrnction to the 
escape or '"enous blood from the in testinal mucous membrane 
gives ri se to the manifesta ti ons of hemonhoidal di sease, which 
certainl y very ortPn depends npon other cond itio'ns than the im-
1wded passage of bloocl th rongh the fatty liver. Tlw excretion 
o[ bile is al so interre1·ed wi th in higher g rades o( fa t ty liver, for 
the in tra·lobular, capill ary, biliary passages a re narrowed by the 
di stended li ver-cell s, and the flow of bile through these passages 
is impeded. This is parti cula!'iy shown by the fact that the cells 
in the central region of the lobule are or a diffuse brownish color, 
or a re fill ed with numerous yellow granules. The disturbance 
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can even be noticed by the naked eye, the cen tre of the lobules 
being often colored greenish and in marked contrast to the pale 
yellow marg ina l portions of the lobttles, which are rich in fat. 
But neither is the escape of bile ever so far obstrncted as to 
result in the absorption of bile and in jaundice. Ir one now and 
then comes upon cysts within the fatty lirnr containing bile, this 
is doubtl ess an accidental coincidence, and does not prove that in 
the fatty liver the interlobular biliary passages are exposed to 
any considerable presst1re. 

The supposition that fatty infiltration of a higher gmde may 
not be withot1t its influence on the amount of bile sec reted, is 
well founded; for the preparation of bile is bound up wi th the 
vrotoplasm of the li ver-cells, and if this suffers a diminution cor
responding to the amount of the acc umulated fat, then the 
amount of secretion proclnced by it might also grow less, the 
more so as the ttow of blood is impeded in a lirer overloaded 
with fat, and this must exert a restrict ing influence on the 
activity of the secretion. The above supposition is borne out by 
the fact that in extreme degrees of fatty li ver post-mortem 
examination shows the gall-bladder empty and the contents of 
the intestines of a pale, ashen-gray color. It is true tliat the 
diminution of the biliary secretion does no t, as a rnl e, make itself 
di stinctly no ticeable during life. As we depencl entirely upon 
rhe coloration of the faJCes for onr judgment ronct•rning the 
activity of the biliary secretion, and as this coloration is inttn
•·nred by other circumstances as well as by the amount of bile 
poured in to the bowels, i t is evident that slight rarialions in the 
quantity of the biliary secretion must entirely escape out· notice, 
and that we a re only able to recognize a very serious diminution 
in or the entire cessation of the secretion. 

The bile secreted by a fatty liver is not to be distingn ished in 
qnality from that or a hea lthy liver. On post-mortem examina
rion we Jind the ga ll-bladder sometimes lilied with a pale and 
1 hin secretion, sometimes with one that is dark colored and 
knarious, differences which depend on the degree of concentra-
1 ion of the same and the greater ot· less length of time it has been 
1·et.ained within the bladder, as well as upon the amount of 
111ucus secreted by the mucous membrane of the biliary passages. 

VOL. IX.-30 
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These difTerences are met with in the same way, both in a per
fectly healthy state of the liver and in very varied conditions of 
disease of this organ. 'fhere are, it is true, isolated statements 
according to which it is claimed that the bile originating from a 
fatty liver conta ined albumen (Tuenard}, or was very ricu in fat 
(Lerebonllet}, or that it possessed a peculiar very offensive smell 
(Addison}, which might have depended on some transitory, 
stinking fatty acid; but other reliable observers have recognized 
none of all these changes. 

The sugar·producing function of the liver is likewise not 
arrested by the accnmulation of fat, although it is to be sup
posed that the displacement of the cell.protoplasm through fat. 
as well as the disturbance in the current of blood, likewise causes 
a corresponding interference with the formation of sugar (l"re
richs, Joe. cit., p. 815). 

Symptoms. 

The symptoms of fatty liver are, in most cases, of a very in· 
definite kind. The lighter forms give rise to absolutely no 
characteristic attacks, and can therefore hardly lay cla im to the 
name of a di sease. But even in the higher grades the manifesta
tions are not always of a kind to afford us a certain gttide to 
diagnosis. 

The most important symptom is the enlargement in the areci 
of tlie liver. As the fatty liver extends itself chiefl y in the direc· 
tion of its fiat surface, increasing less in thick1wss, and as it; 
Uabby consistency makes it more disposed than otherwise to 
settle downward, a comparatively slight increase in volume 
betrays itse]( by the extension of the area of liver-dul ness. 
According to the results of percussion, one might suppose the 
Ji,·er to be la rger than it actually prov1's to be on post·mo1tem 
examination. The enlargPd liver extends a grenter or less dis
tance below the ribs, and in high grades of fatty infiltration its 
anterior border may readily descend as low as the level of tlrn 
umbilicus. Palpation of the liver is not always practicable, even 
when this 01·gan is greatly enlargec1, either because the abdom
inal walls :ll'e too thick and fat, or because they are too tense. 
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But when rircumslances ndmit of satisfa ctory palpation, the 
Ii1'er is fell lo be smooth, sof t, nnd or flab by consistency. It is 
hard to define the edge of the liver by the touch; when we suc
ceed in this it is found to be thi ckened and rounded off. 

In many cases fatty liver, eve11 when it has grown to be very 
voluminous. causes no su/Jjectia 11w1tif estalio1ts whateYer, or, 
at most. tlie patient has a reeling of fulness and un rnmfortabl e 
pressm e in the region of the li ver am.I s tomach, especially on 
lying upon tlie left side. In some cases, lwweve1·, particulal'iy 
in tubercLlloas patients. the di s tress l'aused by the liver reaches 
so hig h a g rade. and so g 1·eatly crowds into the foreground. that 
the patient quite forgets hi s original clif!iculty, and comes to be
lieve that Ii :s mai n trouble lies in tlie li1'er. Even the physician 
may thereby be misled . Ir the fatty lirer is very rapidly devel· 
oped. and the serous covering of the same is stre t ·hed by the 
rapid distention of the organ. then more active sensations of pain 
arise, which. in rare instances. may even become very severe. 

Disturbances on the p;i1·t or the dir;estil'e apparatus <ire. it is 
true, very common in thP higher g radPS of faLty liver; but these 
cannot by any mea ns always be brought into a causa l connection 
with the fatty Ji1·er, bemg in g 1·eat part ca11sed by the pathologi
cal conditions which lie at the foundation of the same, or by 
accidental complicat ions. Digestion is dist.urbed; there is loss 
of appetite, frpquent ernctations of gas occur, with di stPntion 
and sensi tiveness of the epigas trinm. The ac tion of the bowels 
is usually sl nggish a nd irregular ; as a rule the f;l'ces are normal 
in color, though, in more adrnnced cases, where the formation of 
bile is diminished, they are sometimes fonnd to be pale, clay
colored, or ashen gray. At times a striking tendency to diar
rhoaa is found associated with fatty li1·er, profuse and exhausting 
discharges from the bowels being set up on quite insignifican t 
provocation. Hemorrhages from the rectum, and other so-called 
hern orrhoidal troubles, are also associated with t he higher g1·ades 
of fatty liver, and migh t, with more justice tha n any of the pre
viously mentioned manifestations on the part of the a lirnentary 
canal, be consicl ered as depending on the disturbed fl ow o r portal 
blood through the narrowecl cap illaries of the fatty li ve r. 

P ersons a!Iected with this disease occasionally show a pecu-
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liar condition of the external skin. The greasy quality or the 
skin-such as appears in corpulent persons and those addicted 
to strong drink-has probably no connection with fatty liver, 
but depends on hypersecretion of the sebaceous follicles, and an 
unusually large admixture of fat in the sec 1·etions of the skin 
generally, which itself again is the result of overloading of the 
blood with fatty matter. On the other hand, Addison states that, 
in fatty Ii ver, he has found the skin to be pale and bloodless, of 
a waxy tmnsparency, and that it felt smooth and soft as velvet. 
The skin was sometimes of a pure white, sometimes of a dirty 
yellowish color, anil the change described 00currecl particularly 
in the skin of the face, without, however, being absent in other 
portions of the body. Addison was of the opinion that there 
could be no doubt among physicia ns but that this change in the 
quality of the skin was nothing less than a constant manifesta
tion in fatty liver. But it is a question whether it stands in any 
intimate relation to fatty liver. It is true that consumptirn 
women, in whom we meet wi th a fatty live1· oftener than we miss 
it, not rarely show this alteration of the skin ; we admire their 
fine and delicate complexion, but they owe this not to their fatty 
liver, but to their hectic condition, perl1aps al so to the profuse 
sweats with wilich phtliisical patients are alfected. 

Diagnosis. 

In the entire absence of other symptoms, especially of func
tional di sturbances, it is impossible to arrive at the diagnosis of 
the milder grades of fatty liver which have not yet Jed to any 
noticeable enlargement of the organ. But as soon as the increase 
in the size of the liver by the accnmnlation of fat has become 
demonstrable by percnssion, the diagnosis, as a rule, presents no 
difficu lties, prnvirl.~d that proper weight is given to the etiologi
cal conditions which, according to experience, li e at the founda
tion of fatty live1·. If we find a di st inctly enlnrged liver, which 
feels Slllooth a nd soft, whil e at the same time there is no enlarge
ment of the spleen, no ascites, no icterus, and i{ we fincl these 
conditions in a stout person of glnttonons habi ts, or in a habit
ual drinker, i11 a consumptive or otherwise cachectic person, we 
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shall not go far amiss in assuming the presence of a fatty liver. 
The diagnosis will be still further confirmed if, at the same time, 
we !incl evidences of abdominal plethora, such as disturbances of 
digestion, distention of the region of the stomach, frequent eruc
tations of gas, irregular, sluggish action of the bowels, hemor
rhoiclal troubles, etc. It is evident that in persons who present 
the above-mentioned etiological conditions, in whose case we may, 
therefore, presume the existence of fatty liver, we are not justi
fied in concluding that this condition cloes not exist because of 
the lack of any increase in volume on the part of the liver. In 
casPs or pulmonary tuberculosis, ancl of other chronic maladies 
associated with caclwxia, we are more likely to be involved il1 
dotibt as to whether the notably enlarged organ represents a 
fatty or an amyloid liver. Ilere the decision depends on the 
consistency o( the tumor, for the amyloicl liver f Pels harcl ancl 
resisting, and its margins can generally be easily defined by the 
touch. while the fatty liver, if it can be palpated at all, feels 
soft, and its margins are difficult to follow. If the consistency 
of the organ cannot be determined, then the existence of a firm 
tumor of the spleen, the presence of albumen in the urine, of 
ascites, ancl of dropsical swelling of the lower extremities would 
be evidence in favor or amyloicl livei:, and the absence of all 
these signs more in favor of fatty liver; for other diseases asso
ciated with enlargement of the liver would generally be excluclecl 
by the external circumstances of the case, or by the absence of 
certain definite symptoms belonging to them. 

Duration, Termination, Prognosis. 

"' e do not propose here to take into account thos.i compara
ti'"ely rnre instances of acute fatty changes in the Ji,·er in acute 
phosphorus-poisoning, nncl in the so-called acute fatty degenera
tion of new-born babes and of puerpernl women, which, as a 
general rule, terminates falally within " few clays. Ordinary 
faLty Ji,·er is a chronic malaily, which mny end in" return to the 
normal condition, a[ter having lasted at least for" few months, 
and often for years, or which may continue in about the same 
tlegree to the encl of life. In the latter case, it is true, the fatty 
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liver, to a certain degree, causes a disturbing reaction on the 
general organism by diminishing the production of bile, and by 
the accompanying disturbances of digestion; but no intluence ran 
be attributed to it tending directly to shorten life. The prog
nosis of fatty li ver is therefor!' good, at least so far as life is con
cerned. There ca n be no doub t that fatty liver is cmable, and 
that the fat accumulated therein is very often entirPly absorbed. 
But whether thi s is to take place in any inc1idc1ual case depends 
upon whether the causes of the fatty liver are of a temporary or 
permanent drnracter, or whether or not they are removable. 

Therapeutics. 

In the treatment of fatty liver the most careful attention 
must be given to ascertaining the causes which lie at the founda
tion of the same, for as soon as the supply of fat to the liver 
is cut off, or the development of fat in the liver-cell s ceases, 
we may confidently look for the gradual disappearance of the 
fat already accumulated in the organ. This encl, it is true, can 
only be attained in those cases in which the fatty liver is the 
result of an unwise diet, of a luxurious a11d inactive method of 
life, or where it depends on an excessive indulgence in alcohol, 
for there can scarcely ever he any hope of removing the causes 
of fa~ty liver in consumptives and other cachectic subjects. In 
cases of the first variety the regulation of the dietetic conditions 
alone is often su ffi cient to re.establish the normal state of things. 
The diet must here be limited to the necessary amou nt; it must 
be made as poor as possible in fats and in such matters as have 
been found by experience to favor the development of fat in the 
organism. All fats and fatty varieties of meat are to be avoided; 
indulgence in starchy and sweet di shes is also to be rec1ucec1 as 
far as possible. On the other hand, lean varieties of meat are to 
be recommenc1ec1, especially the meat of fi shes, as well ns fresh 
fruit and green vegetables. Alcoholic drinks are to be forbid
den, especially also heavy beer and strong, sweet wines; the 
patient is to be restricted to a glass o[ light, astringent, reel 
win l', and is to be encouraged to chink a good deal of water. 
The patient must not sleep too long, and ruust especially avoid 
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sleep after hi s principal meal; he must rise early, indulge in 
active exercise in the open air, and likewise secure appropriate 

•mental occupatio~l. . . . . . 
If we are dealing with mchv1duals m whom we have reason to 

believe that besides the fatty liver there is also fatty degenera
tion of the muscle of the heart, then the regime just recom
mended must not be introduced too suddenly, and its operation 
must be carefully wa tched in order to avoid all dangerous acci
dents on the part oE the heart. The withdrawal of the stimulat
ing effec t of alcohol , in particular, to which the heart has once 
become accustomed, might seriously react upon the activity of 
this 01·gan. 

The action of dietetic regulations is sought to be aided by 
medicinal means. The alkalies, in particular, a re employed in 
fatty lil·er, because, according to the current doctrine, they 
saponify the free fat, and thus render it fit for absorption. The 
alkaline and saline mineral waters are the means most exten
sil•ely used in the treatment of fatty liver, especially the springs 
of Carlsbad, l\Iarienbad (Kreuzbrunnen), Vichy, Ems, Kissingen, 
Hombmg, etc. " ' hen we are dealing with an mmic persons, for 
instance with women who, iu addition to a strong tendency to 
the forma tion of fat, suffer from amenorrhma and kindred di s
turbances of menstruation, preparations of iron and the chaly
bente mineral springs of Spa, Pyrmont, Schwalbach, etc., give 
excellent results. Similar results to those following the use of 
mineral waters, although Jess active, are obta ined by the " herb 
cures" and "fruit cures" sometimes undertaken, which are, 
accordingly, better adapted to "·eakly and reduced individuals. 

The difficulties of digestion which so often exist in fat ty livPr 
are treated wi th good results by means oE bi tter vege table sub
stances, gpntian, tarnxacum, chiccory, and the like. If there is 
g rea t torpidi ty o( the bowels, aloes, colocynth , and other dras
tics must be employed ; while, on the other hand, a tendency to 
diarrhma is to be met by astringents. 

In the fatty liver occurring in pulmonary consumption and 
other chronic maladies, no direct treatment can generall y be 
c:inied out. In the less advanced cases or pulmonary tubercu
losis, the alkaline mineral waters containing carbonic acid, such 
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as those or Ems, Seiters, Obersalzbrunn, Gleichenberg, etc., are 
to be recommended as acting favorably, not only against the 
tuberculosis, but also against the fatty liver. The pains ovPr 
the region of the liver which sometimes occur in patients of this 
kind are to be combated with mustard-plasters, or even, in cast• 
of need, with a hypodermic injection of morphine. The fatty 
liver of consumptives will have to be regarded as furnishing " 
contra-indication to the use of cod-liver oil and other fatty 
matters (milk). 
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Abnormal pig mentation of the liver is of very common ocr111·
rence. Aside from the yellow, brown, or g reeni sh coloration, 
involving all the t issues of the liver, which accompani~s ictcrns 
from obstrnction, and usually disappears wi th tho subsiderrce o[ 
the same, there are two conditions, in particul ar, that belong 
under this head ing, viz., the rusty-brown atrophic liver a nd tho 
melanamdc liver. So far as the first is concerned, the lively 
rusty-brown color therno[ depends on the fact that the shrivelled 
liver-cell s enclose numerous brownish red granules, sometimes 
regular pigment-balls, which are generally suppose<l. to consist 
of ex creted biliary coloring matter. The ! unction o[ the li ve1· 
does not seem to be seriously intluencecl hy this con<l.iti on, which, 
in fact, g ives no symptom of its exi stence during life, a nd is onl y 
accidentally discovered a t the post-mortem table. 

'As melnnromia b a.s been t reated of in connect ion with diseases of t he spleen (thi~ 
Cycloproclia , Vol. Vllf. )1 we sha ll here confi ne ourselves to setting fo rth the pnrt which 
t he liver t1lkCs in this <liscMc. With regard to the li terature of t he subj ect, reference 
may be bad to the section just no.med. 
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The condition of things is different in the pigment liver, 
KaT' £~ox.1)v, or the melanremic liver. This owes its orig in to a 
pecnlia r al tera tion of the blood, which is designated melan:emia, 
' ·black blood . ., The pigment here lies principally in the interior 
of the blood -vessels of the liver, in part also ou tsicl e or the same, 
in tho intersti tial connec tive tissne, while the parenchy ma l cell s 
oC the orga n remain quite free. The amount of pig ment-matter 
accumula ted in the capillaries is iii some cases so considerable 
tha t seri ous distm bances are caused in the blood-stream, fol
lowed l·y a n array or symptoms dependent thereon. This form 
of pig ment liver consequently asserts itself as an actual disease. 

The essential character of melanromia tlepends upon the fact 
that abundant quan tities of black pigment-mat ter in solid Corm 
are intermingled with the blood. The pig ment appears partly in 
the fo rm of fine, roundish grannies, which show a tendency to 
uni te in to largPr masses, and partly in the fo rm of coa rser ffakes 
and clods. This originally exists in a free fo rm in the bloocl
tbat is to say, the pigment-granules are not enclosed in cell s, but 
fl oat free in the blood-plasma. But the main portion of orig i
nall y free pigment appears, soon after its development, to be 
taken up by the colorl ess blood-corpuscles. The la tter thus 
become pigment-ca rry ing cells. \Vhen they leave the bloocl
vessels, wand <:' l'ing from the same, the pigment, of course, also 
passe's with them into the tissue surrounding the vessels, whern 
it may remain deposited for a long time. 

The cause of mela rnemia lies in the malignant fo rms of mala
rial fever. Accord ing to the more recent in v~st igat ions of Arn
stein a nd Kelsch, i t appears as though, wi th every paroxysm of 
fever, a large nu mber of reel blood-corpuscles were destroyed . 
The coloring matter thus set free separates in solid form, and 
circul ates with the blood . In well-developed fo rms of melanro. 
mia , cltuing a lwriocl shortly foll owing an a ttack of in termit tent 
fever, pigment i: to be found wherever the blood goes. At a 
later period the pigment-carrying cell s are confined to certain 
vascular area~, and the greater part, if not t he entire mass of 
the pigment, disappea rs from the general circulation. 

No definite conclusions have yet been reached on the question 
of where the destruction of red coqmscles antl the formati on of 
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pigmen t lak~ place,-whether the lat ter is confi ned to cer tai n 
orga ns; nor on the question, so intim ately connected wi th this, 
concerning the 1·ela tions of melanrnmia to melanosis- lhat is, to 
the depositing of bl:ick }Jigmen t in certain 01·gans. F1·erichs and 
Yirchow m1rncat" the view that t he Iorrn a tion or pig ment is prin
cipally connec ted with the spleen ; tha t from hero the p igment 
1msses in to the splenic anc1 the por tal w i11s; that a por tion 
thereo f is retained in t he capillari1>s or lh l' liver , while tho re
mainde1· passes thro ug h the liver aml go1..•s the ronnd or the ge n
eral cireula tion with the blood. According to thi s doct rine 
rn elanos is of the spleen wonlc1 be the primary change', wl1i le 
melanremia w o uld be n. secondary manifestat ion. Arn stein ancl 
Kelsch ma intain the opposite Yiew; they rega rd mela1ucmia as 
the prima ry chang<', and in melanosis of the spleen, the Ji\·er, 
the spinal cord, etc., they behold a seconda ry al terat ion depem1-
ent on the fo rmer. They believe that the di sin tegration or red 
corpuscles a.nd the sepa ration of pigment take J)]ace m·erywher~ 
within the interior o r the blood- vessels, bu t that the pignwnt cir
cula tes wi t h the bl ood bu t a short limo-a few hour>, or nt t he 
most a few day s ; in fact, tha t the melan::cmia \"l'l"J' soon d isap
pears, becau se the pigment is--that is, the pigment-ca rry ing cells 
are-restric ted within certain Y::tscular nrens, thu s ca usi11g the 
mel:inosis or hlack coloration or the parts concerned. The 
stream of pigment-carrying cell s stagna tes in the capillaries and 
Yeins or [Jiose Organs in which the rapid ity or the Current is very 
slight, espec iall y in the liver, the spleen, and the spinal cord. 
But whil e in the spleen and the spinal cord the p igment-cany ing 
cells pass out of the vessels into the t issues of those 01-gans, they 
are long re ta ined with in the capilla ries or tho li ver. It may be 
asserted , in general, that so fa r as concerns its exlPnsion and 
deposition in individual organs mela nrem ic pigment behaves in a. 
manner q ui te analogous to tha t or gra,nul nr color ing matters 
which have been artifi cially in trod need into the blood. ' 

It has been sett led by numerous observati ons, and, of late, 

1 Compnro Ponfick, Studien Uber die Schicksale kOrniger Fnrbstoffe im Organismus. 
Vircb. Arch. XLVIJI., p. l. Ilo.D"mami und Lan;;crltans, Ueber den Verbleib u. s. w. 
(\es Zinnobera. Ibid., p. 30.1 
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1)ar tic 11 larly by those of Kelsch (Joe. cit., p. 724), tha t the main 
source of pigment-matter in melanremia is to be found in the 
blood of t he splenic Yein a nd the portal vein, especially in the 
hepatic branclws thereof. The blood of the ·e ,·essels is incom
p '1rably more r ich in pigment than that at any other point in 
the yascular systP1r1. Tlie colorless corpuscles which carry pig
ment are abo fo und much more abundan tly supplied therewith 
in the vessels above uamed than in those which a re more periph
eral. These cell s are stuffed quite full of pigment, and look 
morn like accumula ti ons of pig ment than true cell s. 

The anatomical conditions of the li ver in melanmmia differ 
according to the stage ancl the dura tion of the disease. In recent 
cases one finds the liver normal in size or a li tt le enla rged, very 
rich in bl ood, tender and friable, and of a pPculiar dusky, dirty 
brown color. A fter the disease has lasted for some time the 
hypen:cmic swelling of the liver is los t, the organ shows a color 
r esembling that or chocolate, steel gray, or dark sla te-colored. 
This coloration is either uniform, or the brownish lobules are 
seen surrounded by a black border, the la tter taking 

0

p lace when 
the pigment is principally accumulated in the interlobular Yeins. 
Interstiti al hepa ti tis is very often developed in the course of 
melanremia. 'J'he interlobular connective ti ssue then form s broad 
fibrous bands, thick ly infiltrated with small round cells. the 
lobules grow smaller, the entire organ shrivels and presents the 
peculiarities or granular liver, although wi th thi s difference, tha t 
the fib rous intermedia te tissue is colored sla te gray or blackish, 
while atrophied hepatic lobules show a pale color. 

1l£icroscopic examination of the melanremic liver shows tha t 
the liver-cell s are sometimes overloaded wi th fat-cl rops, still more 
frequently are impregna ted with an unusually ab undant quantity 
or biliary coloring-matter, but that they never enclose the slight
est trace of melanremic pigment. The la tter is to be fo und alm ost 
exclusively in the interior of t he blood-vessels, especially in the 
capill a ri~s or the hepatic lobules. The pigment is not fo und fre1', 
or only to a very small extent, but rather incorporated in the leu
cocytes, ancl the capillaries are more or less completely stuffed 
wi th such p igment-ca rry ing cell s. Toward the central vein of 
the lobule the capillaries are sometimes visibly distended, the 
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liver-cells lying between them being thus compl'essed ancl falling 
a prey to atrophy, in the same manner as may be obserred in 
the engorgetl liver or persons with cat'diac disease. 'l'he centl'e 
or the hepatic lobules is 3ometimes so altel'ed that nothing is to be 
Reen but the enormously di stended capillaries, stu !Ted with large 
pigment-canying cells, and only bounded by nal'row fi brous 
hands (the rem nan ts or the framework of atrophied liver-cell s). 
Bnt the capillaries or the lobules are not the onl y vessels con
taining pig ment, which is sometimes uniformly distributed over 
the enti re lobule, sometimes more hPaped up at certain points, 
for pigment is also to be found in tho central vein or the lobules 
as well as further on in the hepat ic vei n,. It is especially liable, 
at times, tobeaccnmulatPCl in largequantiti Ps in the interlobular 
branches of the po1-tal n•i n, as well as i 11 t lu• small branches of 
the hepatic artery, which a l'e <listributeil lo the intedobular con
nective tissue, so that the lobules are seen to be sul' rounded with 
a blackish belt. "\. certain portion or the pigment aftet'ward also 
appears outside of the vessels, especially in the interlobular con
nec tive ti ssue. This probably collies about through the <lerel
opmcnt or an inflammatory disturbance, an in terstitial hepatitis, 
during which the pigment-carrying lcuroC'ytes emigrate arnl 
locate themselves in the fibrous tissue suno nn<l.ing the vessels. 

In those persons who succumbc(l to an attack of fever ancl 
p1·psented intense mclan:cmia , Kelsch found the lh·er satnraled 
with bile, the gall-bladder enorm ously di;ten<letl, a nd the intes
tines fl ooded with bile. The biliary passages were always fo 11nd 
rree. This wgnlar coincidence of p olycholia ancl melanosis o[ 
the liver in malignant marsh-fevers aopears to be more than a. 
nu .. ·re accide nt. 

Although in all fatal cases o[ melaml'm i:.t the li\·er is fon1Hl 
more or less i-ich in pigment~ and although the 1wesun11Jtion 
"eems jus tifiP(l that the s:unc condition exists ia lhe cases that 
do not terminate fa tally, s till this alteration in the li1·er by uo 
mt'a ns makes itself known in all cases o[ melan:cmia through 
definite symptoms on the part of the li n' r and in the domain o r 
the portal vein. In fact, cases of nwlan:clllia with prominent 
involvement o( the liver a nd the gastro- intes tinal canal are 11101·1> 
rnl'e than those in which the brain-symptoms occupy the fore-
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groum1. Among the 51 cases of melanromia observed by Frerichs 
in Breslau, 38 of which ended fatally, se,·ere cerebra l symptoms 
occurred 28 times, albuminuria 20 times; cases or profuse diar
rhma, on the other hand, 17 times (5 of which were dysentery). 
Severe intestinal hemonl1ages occurred 3 timt"'S; icterus was 
present in 11 cases, although not in a very marked degree. In all 
the cases that resul ted fatally the liver showed it:;elf ri ch in pig
ment; in 10 of these it was enlarged and rich in blood; in 8 it 
was a trophi<>d; in 9 the liver-cell s were rich in fat ; lardaceons 
mat ter was fou nd 3 times, although only to a limited degree. 

According to Prerichs, the facto( the liver being involvPd in 
rnel:rnmm i:i in some cases mak es itself known by a feeling or 
vressure in llw right hypochondrium, as well as by an increase 
in the size or the lh·er. At the same time, these manifestations 
ma y fail e,·pn when the capill aries of the Ji\·er arc stuffed fnll or 
pigment. A slight icteric discoloration or the sk in and of the 
conjunet i,-a, as well as the presence of biliary coloring matter in 
the uriiw, is often to be found, although this symptom, too, is 
anything but constant. The abundant secretion of bile, which 
seems to be the rule, especially in more recent cases, cannot be 
recog11iz<.>d in the living subject, and ca nnot be u tilized as a 
symptom any more than the presence of albumen in t.he bile, 
which J1:1 s been established by Freri chs. If the flow of portal 
blood tl1rough the liver is, to a considerable degree, disturbed, 
in consequence or the obstruction of the vessels with pigment
carrying cell s, then there is stagnation of the blood-stream in tlrn 
roots or the portal Yein, which betrays itsel[ on the mucous 
membrane o[ the intestinal canal by profuse diarrham, o r even 
by hemorrhage into the intestine. A serous exudation in to the 
caYity o[ the peritoneum has also sometimes been see11 to arise, 
under these circumstances, in an acute manner. It rnnst be 
admitted that i t is not yet determined beyond al l question 
whether all tlwse manifestations may be rereJTed directly to the 
obstruction of the blood-passages in the liver; for the alterations 
in the liver liave a lso been fou nd in those cases where there was 
no diarrh<ra, hemonhage, or si milar manifestation, and the 
hemorrhagc>s whiC"h Frerichs observed in three cases arose in a 
distinctly intermittent manner, and gave way to quinine, while 
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they resistecl treatment aclclressecl directly to lwmorrlrnge. It is 
clifficult to reconcile the intermittent character o{ the manifesta
tions-that is, the hemonhages-with the supposecl cause, viz., 
tl1 e obstruction of the vessels of the liver. The clian·hma existing 
in the cases reportecl by Freridts might also be suspected of 
owing its origin to other causes than to the impermeability of the 
vessels o{ the liver, ancl the consequent condition or stagnatio11 
in the portal vein . At all events, the author distinctly calls at
tention to the simultaneous occnl'l'ence of cly s<'ntery at the time 
of the endemic described by liim. In some cases of meln nromi>t 
the alterations which the lin·r has su1Te1·ed only make themselves 
rnanirest from the period of time when atrophy of the organ sets 
fo. 

The fix<•d points in the diagnosis of pigment liver are, accord
ingly, few in number ancl insecure. But the task of the physi
cian is not limited to making a. diftgnosis of the pigment lirnr 
which may exist; he must rather tum his attention to the gen
eral condition of the patient-that is, to the melau,emia in all its 
manifestations. The diagnosis of rnelanmmia depends partly on 
the demonstration of the previous existence of malarial infection, 
partly on the direct microscopic examination of the blood in 
which the black pigment is to be sought, and partly, at last, on 
the manifestations on the part or the spleen, the brain, the 
urinary seeretion, ancl the external skin which belong· lo mela
memia. \Yhen we ham in this way arri\·ecl at the diagnosis or 
melanmmia, we shall be justifi,,d in refening tho abo1·c-ch>seribecl 
symptoms on the part or the liver and the gastro- intesti nal ca
tanh to the existence of pigment liver ; but the diagnosis of 
pigment Ji rnr coulcl not be sustained withottt clue reference to 
those more remote conditions. 

If the views maintained by Arnstein nncl Kelsch with regarcl 
to the pathogenesis or melanmmia are correct, the development 
of pigmPnt liver would ham to be an acute process, inasmuch as 
the pigment-matter rapidly developed during the f.>vcr-parox
ysms is anestecl in the vessels of the liver. But, when once pig
ment liver is clevelopecl, this condition remains pretty nearly 
stationary for a consiclemble time. After the cessation or tl1e 
attacks of fever, however, the pigment does also seem gradually 
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to llisappear again from the ve$Sels of the liver. At the same 
t i111e, the retu rn of the liver to its normal condition is exceptional, 
the rule being that intlammatory proliferation of the interstitial 
connective tissue, atrophy of the parenchyma of the liver, and 
einhotic shrivelling of the entire organ follow. The prognosis, 
I herefore, aside from the other dangers of melanrnmia, must 
always be regarded as unfavorable, or at least doubtful, even 
with reference to the liver. 

'l'he ta sk of tlterapeutics, over against pigment liver, con. 
Hists, above all else, in the duty of removin,(\° the attacks of inter
rniltent fever, for with every attack the amount of pigment is 
increased, and the impermeability of the blood-vessels of the liver 
is height t•necl Quinine, used in apprnpriately large lloses, is 
here the almost sovereign remedy. Not only is the fever thereby 
rut short, but the intermittent hemorrhages and the acute ascites 
whirh follow immediately upon tlte more extensive capillary 
obotructions within the liver are most successfully combated by 
quinine. After the cessation of the fever paroxysms, the treat
ment may be directed toward the remaining local lli sturbances of 
the liver and of the other organs involved. The hypencmia of the 
liver generally disappears of itself with the cessation of the fever. 
There is no means of prevention to be direc ted against the graclu· 
:illy developing atrophy of the liver. The symptoms dependent 
on shrinking of the liver, snch as chronic gastric catanh, profuse 
diarrhma, or ascites, mtlst be met on the general principles 
apprnpriate in each case. The same is true with regard to the 
<'Onclitions of fatty and amyloicl infiltration of the li\'er, which 
:u·e so111etimes developed after long-continued malarial fevers. 
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I1ARASITES OF THE LIVER. 

General Observations. 

TnE number or parasites thus far found in the liver in man is 
but smal l. The list is completed on the mention of the echino
coccus, cysticercus, pentastornum denticulatum, and, 1inally, the 
so-called psorosperms. 

'l'he only one o[ these which up to the present time is of any 
practical consequence is the ech inococcu:;. The rest a.re, in part, 
bnt rare visitors, nor are there any signs known a.t present which 
might be.produced b_y theit,:presence. 

Echinococcns. 

Heller, This Cycloprcdin, Vol. III., pp. 5f>7 to 594.-Neis.,er, Die Echinococcen
Krankhcit. Berlin, 1877.-Davaine, TraitC des Entozoaircs. 2. 6d. Paris, 1878. 
-IC!techMmeister u. Zuern, Die Parasitcn des Mcnschcu. 2. Aufl, l. Lief. 
Leipzig, 1878.-Lcuckart, Parasiten. 1. Bd. 

The nnturnl history and general pathology nnd therapeutics 
of echinOCOCCUS, as WPJl as those, in particuJai·, O[ liver-echino
("OCCUS, hare already bePn so Cully treated of in Volume III. o[ 
this Cyclopredia that we should not be justified in ngain entering 
upon them at any length. It will be sufficient lo call attention 
lo the main points, and to mention any new observations or 
adrnnces that may have been made, especially in the line of 
tlwrnpeutics. 

The echinococcus usually occurs in the li ver singly, it being 
more rare to fincl several specimens present. By its growth it 
not only crowds the liver-tissue aside, but also causes it to 
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undergo extensive n.trophy. It appears as n. circnmscrihPtl 
tumor, showing hseH early when situnted on the surface, lat~r 
when siLnated more deeply, aml sla1111" out farther above the 
surface as jt increases in size. Its growth is very slow1 years 
seeming lo be requiretl before it attains any considerabl e sizP. 
In nry many instances the echinococcus dies o[ itself, without 
any demonstrable ca.u se, ancl undergoes retrogl'a.de me tanior
pl1osis, so that Ji11all y nothing remains bu t a cl1eesy or chalky 
collection cnclosecl in a. capsule o[ connect irn tiss ue, and some
times co ntaining remnan ts of th e membrn.1w, hookl(-' ts, or even 
cnJcilied tapewo rm liench. If it does not die, it gradually attains 
a very considerable size. 

The cause o[ cchinococcus varies according to its sitnn..ti on in 
the liver. \\' hen developed upon the upper surface of the li1·er, 
it displaces the thoracic Yiscern upward, while the liv1' J' itself is 
pushed downward. \Vhen situated upon the surface of the right 
lobe, in particular, it pushes the diaphragm before i t, eithe 1· wi th 
or without p1'1·foration of the same, crowds the Jung to the left, 
and rises so lligh that the right siclc of the ch est seems chi~tly 
fill<>d therewith; the heart is di splaced lo the le[t. The relation 
of things is of course somewhat changecl when the1·e is a previous 
adhesion of the two pleural surfa ces to each ot l1 ~ r. An echino
coccus which has risen into the pl emal cavity rnn.y break through 
the lung into the air-passag,,s, or evacuate itseH externally 
through the thoracic walls,' prnvidecl it has not prnviously in
duced death by dyspnma or marasmus. 

The following case from Bartels' clin ic mny here be briefly reported as nn illus 
tration o f echinococci thus mounting upward, inasmuch ns, like so many cases going 
to make up the Annual Reports on the Progress of Medicine nnd Surgery, this has 
not yet found n place in the literature of the subject. ' 

A well-nourished g irl , twenty-two years o f ngc, had suffered for three years with 
increasing thoracic troubles, especially dyspncca, and for n year and n half with 
sc \•cre pains under the right shoulder-blade . On admission, in October, 1868, the 
right lrn.1 f o f the chest was enormonsly distended, the intercostal spaces on that side 
very much widened, with lnteral curvature of the spine. Hesonance on percussion 

1 Hertz, This Cyclop::cdla Vol. V., p. 467. 
~ ])e11tscl1, Ein Fall von Echinococcusbln.sen im Pleurasnok durch die Operation zur 

llcilung gcbracbt. Dissert. Kiel, 1869 
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was entirely lost on the right side, the dulncss extending as much as an inch beyond 
the left border of the sternum, excepting that there wns n. tympanitic resonance 
over the second costal cartilage of the right side, the pitch of which changed on 
opening or shutting the mouth. The apC'x beat of the heart was found in the axillary 
line, at first in the sixth, afterward in the seventh intcrcostal space. The area of 
livcr-dulnc!'J8 hardly passed below the arch of the ribs, but spread grndually down
ward. No fever. Ju January, 1869, the right pleural cavity was opened into by an 
operation in the sixth intcrcostal space. About 5,000 c.ctm. of {luid were evacuated 
with some 300 large and small ccbinococcus cysts. The cavity was syringed out 
scvernl times n day with a one per cent. solution of common salt, which brought 
away many more cysts. There was long-continuctl suppuration, with feyer. 
Grndual diminution o[ the size o( the cavity followed, partly by the demonstrable 
unfolding o( the right lung, partly by the l'ise of the liver to its normal position, 
and parlly through a slight contraction of the chest-wall. The stnte of the general 
nutrition wn8 admirahlc. 

The hcaliug proce~s was very gradually completed, until but a narrow fistula 
remained. The patient died four years 1 after the operation. On post-mortem ex
amination Urn right lobe of the liver was found remarkably diminished in size, 
reduced to nhout the usual size of the left lob(', while the latter was greatly 
enlarged, about. as large as a normal right lobe. The surface of the right lobe was 
very firmly bound to tho diaphragm, an<l to a moderate aref\ of the base of t11e 
right lung, by hard, cicntrized masses of connective tissue. disseminated with little 
chalky concretions, by means of which the continuity of the dinphragm was intcr
ruptecl. A fi5tulous track, surrounded with callous, slaty tissue, the remains of 
the opening made by the operation, led through the chest-wall to this cicatricial 
tissue. 

So far ns I can ascertain, th is is the only case, aside from one mentioned by 
Frerichs, 2 in which vicarious hypertrophy of the rest of the liver-tissue has been 
observed, similar to what took place in a case previously described by me, after 
probable traumatic destruction of a part of the right lobe of the livcr.3 In the 
kidneys such vicarious hypertropl1y is not so very rare. 

Tlrn results of echinococcn~, when jt extends dowmvanl, ma.kc 
thern'wlves felt, above all, in the organs thPre fonrnl containing 
or consisting or ca\'ities. Compression or the bili:ny passagPs is 
followed by obstruction of bile and icterns ; compre,sion of the 
ascending vena, cm·a, or of the porta,l Yein Jea,ds to distu1·bances 
of ci1·cnhtion and their results. 

1 Ntil1ser has, C\idently by mistake, spokeu of this cn.se aq having <lied four day!i 
after the opcrnt.ion, whereas it was four yea.rs before n. post-mortem wn.s rendered 
possible. 

~ Klinik dcr Lcberkrankhciten. TT., p. 223. 
a Deller,Vircbow'8 Arcbiv. 51, p. 3JJ. 1870. 
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Rnp ture into the inferior ven"' earn causes immediate deatlt , 
by emboli sm of the pulmonai·y a1'tery. Hnpture into the abdorn
inal cavity is usually followed by fatal peritoniti s; occasion

ally temporary recon•ry occu rs. An opening into the biliary 
passages may lead lo complete reron,ry, temporary icterus being 
caused by the obstru ction of bile through the cysts !hat aJ 'P 

passing through. 
A case of this kiml was recenLly r Pported from Nothnng<>l'H 

clinic. 1 

Ia the course o f several years a tumor in the upper abdominal region appeared 

rcpeutedly, and disappeared aga in in a short time, with severe pain. During the 

last 11ttacks icterus arose. Cysts were evacuated from the bowels, about four 

hundred being counted in the clinic.' 

Acnte inflammatory manifestat ions are not usually seen iu 
echinococcus, except as the resnlt of cxtP rnal influences. 'Vhere
as, as a. rule, 0chinococcus causes no rise in temperature, yf't 

unc101· these circumstances there may bP SPvere fever, with activP 
suppuration, around the echi nococcus. Extensive abscess· forma
tion in the li n•r may m use death. 

The other for m or cchinococcus, t he multitocular, shows somP 
differences from llte orc1in:ll"y form. Most prominent among 
these is the almost 1111i[orm occurrence of icte rn s and of swelling 
of tho spleen, while ord inary echinococcn;; onl y shows t he former 
when i t presses on lhn biliary pas~nges, or when. hrraking into 

them, it eanses their temporary closure by the passage of cysts. 

Among 40 cnses of cchinococcus multilocnlaris, the condition of the spleen is 

mentioned 29 timesi in 25 of these there was a tumor of the sp leen. In 33 cases 

the question of icterus is reported on ; in 28 0£ these it was present. Tumor of tl1e 

spleen was absent hut four times; icterus but !i times; in one of the latter cnses, 

however, it seems to have existed beforr. 

Of late years a number of new cnses o f th i;; r:ucr form haxc again been made 

public. Klebs 3 has collected 2 1 cases (25, including the doubtful cases of Dittri ch 

and Meyer and Scbeutbauer's second case, which docs not belong here) i Prouge· 

1 We,,terdyk, Iler!. klin. Wochenscbr. 1877, p. G2!J. No. 43. 
2 Compare Bm·tlt, Arch. d. Hcilkunde. 13. 187. (This Cycloprodin. Vol. HT. , p. 

590.) 

• Patbolog. Anat.omic. I., p. !il7. 
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anski 1 in 1873 ha<l collectc<l 17 (I!), with two that had not yet arrived at a post
mortem); :M orin ~ mentions 32; and in 187G I was able to count up J.j cases in the 
human subject. To these may now be added the fo llowing five new ones: 

3(i. Reported by Lau<lcnbergcr. 3 _\. man, thirty-four years old, an Italian, had 
icterus nnd a tumor of tho spleen. In the right lobe there was au icborous cavity 
as large a<:1 a fist, on the lower surface o f which there were connective-tissue masses 
disseminated with cysts. In the portal fissure, the lymphatic vessels were filled 
with the same; so were likewise the lymphatic vessels and finer Liliary passages 
toward the sharp border of the left lob:?. In the subserous cellular ti ssue of the 
abdominal walls O\~cr the navel were some hard , whitish yellow nodules, of the 
size of a nut, connected with the ri ght lobe of the liver by connective tissue1 whic11 
likewise proved to be multiloculnr cchinococci. 

37. Reported by Deiin. 1 A blacksmith from Schwnngau, in Bavaria. Thirty
niue years of age i ictcrus i spleen normal ; dropsy. Liver twice its natural size i 
weighs ten pounds; sul'face shows nodules resembling cartil age, with glutinous 
contents; in the right lobe a cavity as large as a head, with bloody, serous, gluti
nous contents mixed with crumbled fragments of tissue. 

~$. Reported by Denn ( ibid. ). _.\n cchinococcus mulliloculnris of the size oi n. 

goose egg in the live r o f n. ncgro "·omnn. 
39. Reported by Seheuthauer. ll A servant-girl from Ki'irntcn, thirty years of 

age. lcterus. Spleen greatly en larged. In the right lobe of the li ver two masses, 
each of the size o f a goose egg, one at the anterior, the other at the posterior border, 
as hard as cartilage, and disseminated with mucilaginous granu les, varying in size 
from thnt of ii poppy·sced to that of a pea i in the mi,ldle a en vity filled with 
whcy·lik e fluid. A third node was found in the porta l fi~sure, from which arose 
three thickened lymphatic vessels fill ed with muci lag inous g- r:inules; a node of the 
size of a plum in the left long itudinal fossa, one of the size of n bean at the right 
border of the liver. 

40. Reported by Kucchcnmcister. 5 A merchant, thirty.two years old, the son of 
a butcher, from Bavaria. Icterus. An cchinococcus multilocularis of the size of a 
fist in the right lobe o f the liver. 

Diagnosis. 

'l'hP cling nosis o ( erhinororcns of the lh·er is at first very cliffi
rnlt, if, ind<'Pd, poRsible. It is only during its further growth 

1 Dissert. Tnaug. Zurich. 1873. 

' Dii:1scrt . lnnug. Bern, 1870. 
1 Wilrtemb. Corre!';pondenzbl. 187.1, p. l!)C!. No. 4!i. 
4 St. I,011is Med. and Surg. J ournal. 14 , p. 420. 1877 
& Wien. allgem. med. Zeitung. 1877. No~. 21 and 22. 
e Po.ro.siten des Menscbeu. 1.1 p. 192. 1878. 
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that a more or less certai n diagnosis can be made. If, in a com
paratively young pCJ·son, a markecl swelling in the region of the 
liver comes on slowly and gradually, without fever or any con
siderable pain, without any marked disturbances of nutrition or 
caclwxia, and if the tumor gives evidence of Jluctuation, we may 
think of echinococcus. The probabilities may be incrPased by 
the exclusion of other rnrieties of tumor. The affoctions to be 
consiclered unckr the head of differential diagnosis are chronic 
abscess of the liver, aneurism, dilatation of the biliary passages, 
hydrnnephrosis, cystic kidney, and in women ovarian cysts. 
Other fluctuating tumors, such as hmmatometra, enormous dila
tation of the urinary bladder, cystic dilatation or the remnants 
of the urachus, arc altogether too rare, and are also hardly liable 
to remain umecognized on anything like a careful examination. 
Neither is the pregnant utems likely to be a source or enor. 

It is far more difficult, on the other hand, to distinguish an 
echinococcus arising from the uppPr s111·face of the liver from a 
pleuritic exudat ion. For p1·en the sign insisted on by Frerichs' 
as well as Bartels,' that i11 echinococcus the line of dnlness at 
the back descends as it apprnaches the spine, has been shown by 
more recent observation ' not al ways to hold good. 

I should like to call attention to one manifestation, for the sake of having it 

further observed. Traube, in his clinic, pointed out pain in the right scapula as 

characteristic or disease of the liver, so that where this symptom is present n plcu

ritic exudation might pcrlrnps be excluded. These same pains were present in the 

above reported case of Bartels (p. 484). 

All ordinary means for the recognition of this difficnlty often 
"leave us in the lurch. An exploratory puncture is the only 
means which almost invariably gives us a positive conclusion in 
non-inflamed erhi nococci, although even here thPre are some 
possibilities of error. The exploratory puncture may result in 
the evacnation of fluid only. If the ftnid is clear, of a specific 
gravity of 1007 to 1015, free from albumen, with an abundant 
amount of chloride of soditun, six parts per thonsand and over, 

1 Loe. cit. ~This Cyclopredia, Vol. III. 
3 Seli9solm, Berlin. klin. Wocheuscbr. 187G. Nrs. 9 und 10. 
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the diag nosis is almost positive; the only other similar fluids 
wl1ich a lso prove to be free from albumen are the contents of 
those rare cysts of the broad ligament, and very unfrequently 
ascitic ilt1id in persons who are hydrremic as the resu lt of amy· 
loid degeneration, bt1t these are generally of lower specific grav
ity. The presence of succinic acid or of grape sugar argues in 
favor of echinococcus. 

In looking up the question of the chemical composition of fluids ol>tnincd by 
puncture, 'Vcstphal's work 1 will be found of special ·val ue. In addition to his 
own iuvcstigalions he also gives an outline of the material ou hand to dntc. 

The absrncc of albumen in non-inflamed echinococci is espe
cially to be ernphasizeil in contrast to the confusion which 
Kuechenrneister ' threatens to introduce by an ul terly incompre
hen~ible mistake. Ile says: "Very great diagnostic ,-alue is 
attached to the cltemical examination of fluids obtainecl by an 
exploratory puncture. The presence of albumen (demonstrated 
by boiling, alcohol, or nitric acid), of inosite, or succinic acid, is 
accPpted to-day as the best eddence that a fluid, as clear as 
water, withot1t scoli ces or hooklets, nevertheless belongs to echi
nococci." Older and more recent investigators have unanimously 
founcl the fresh echinococcus tluid free from albumen. Jacob
sen' found only a substance resembling casein, which appeared 
in small quantity on evaporation. 

Some statements that have been made with regard to the presence of a small or 
a large amount o f albumen in echinococcus fluids may be credited to the admix
ture o! a transudation fluid. 

'l'he diagnosis is unequivocal whenever the microscope shows 
the presence of tapeworm heads in the srclimPnt, or pieces of 
echinococcns-memb1·anP are withdrawn ; the latter show the 
characteristic lamination. 

1 Beitrng imr Lebre von der Probepunktiou. Arcbi> f. Gyniikologie1 VIII. 1 p. 1. 
'I<uccltenmei.~ter und Z11em, Die Parasiten des Menscheu, 2. Aufl., I. , p. 185, 1878. 

Aside from nn nbnndant sprinkling of typographicnl errors, this work is unfortunately 
otherwise distinguished by numerous errorS'. 

: We are indebted for these careful analyses to Prof . Jacobsen1 of Rostock, formerly 
of Kiel- not to" Jn.cobso11 1" as ~eisser persists in calling him. 
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An exploratory puncture fails to be of any value, so far as a 
chemical examination is concerned, as soon as inllammation has 
set in; usually also whenever a previous puncture has already 
been made. 

:Mi takes may arise whenever pus or ascitic fluid becomes 
mingled with the echinococc ns fluid, on the withdrawal of the 
trocar. 

But, if suppuration has already arisen, further operative in 
terference is indicated anyhow, whether the abscess is to be 
referred to cchinococcns or to some other cause. 

The diagnosis o[ ech inococcus multilocularis meets with other 
difficulties. As this condition but rarely shows any considerable 
Jlnctuation, but is distinguished by its hardness ancl rig idity, it 
may be confounded with other kinds of tumors of the liver. 

It is to be distinguished from ordinary !'chinococcus by its 
almost always being accompanied by swelling or the spleen. 
generally by the early appearance of ictcrus, and by the \•ery 
hard quality of the tumor, if it is accessible to the touch. 

Echinococcus i8 distinguished from cancer of the lirer by the 
much slower course of the former. Cancer always causes gen
eral disturbances or nutrition much earlier. Swelling of the 
spleen is found only in cancer that runs a very rapkl course; 
quick grnwth excl udes echinococcus. \Vhen the liver projects 
under the borckr of the ribs, cancer-nodules can be felt. Cancer 
of the lh·er p1-incipally affects persons of maturer years; echi
nococrns those of a youngPr age. 

Amyloicl !iv!'!' and the hypertrophic form or cirrhosis of the 
liver are cli:;linguishecl by the uniform enlargement of the organ. 
They also cause entirely different manifestations, being, in par
ticular, without the painfulness which is so very frequently pres
ent in multilocula.r echinococcns. 

Syphilis or the liver could hardly be confounded with this 
affection. 

Prognosis. 

In every case of liver-echinococcus which is still growing, or 
which is cngnged in suppuration, the prognosis must be very 
gnardc>cl, for the rcsnlt depends on so many circumstances-on 
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its size, seat, the strength or the inclividual, etc. The prognosis 
or the 111ultilocular Corm is thus far ,·ery bad. 

'171erapeutics. 

The most important maxim in therapeutics is that enunciated 
by Ku ssmaul , I viz., not to wait, in a. case or growing echino
rnccus or internal organs, until symp to ms appear which threaten 
l if0 . .A growing cchinococcus is a constantly Lhrea.tening, imm e
diate danger. Furthermore, the J1ealing process takes place 
morn readi ly in ea rly operations than when longer duration has 
rendered lhe enclosing cyst-wall more rig id, and when the ch:111ge 
in other organs has been increased by the pressttre of the grow
ing parasite. 

So far as direct treatment is concerned, the prospect of 
accomplishing anything by either internal or external med ica
tion is extre 111 ely slight. Operative measures are the only ones 
that can be seriously taken in to consideration. These divide 
themselves into two principal groups: 

1. :Methods by which the parasite is to be made to shrirnl 
and peri sh. Under this head come simple puncture with a Jinc 
trocar, punt·ture with aspiration, puncture with subsequent in
ject ion of iod ine, and, Jinally, electrolysis. The latter seems to 
co incide in its method o[ operation with simple puncture by 
mea11 s of a fine lrocar. Both these methods can show a number 
of gootl results, while the other two have been less sncces [nl. 

2. The sPcond g roup embraces those methods which contem
plate the opening a nd the emptying of the sack. The number or 
methocb, with g reater or lPss variations, is large. 'rhc first aim 
or all of them is to bring about an adhesion of the cyst-wall with 
the abdo mina l wall, be it by cauteriza ti on, or by the in troduct ion 
or 11eed les, or by thrust ing in one or se,·ern.I trocars. A large 
open ing snbscqnently made permits the emptying of the cyst 
and its after-treatment u n ti! recovery . 

Simon's' method appears to be the most promising. He 

1 Berlin. klin. Wochenschrift. 1867, p. 54J. 
~Die Echinococcency1.;lcn der Nieren nnd rles pcrirenalcu Diudegcwcbcs. Hernus· 

gcgebcn vou Dr. H. Braun, Stnttgart1 1877. 
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recommenrls mul tiple puncturing of the cchinococcus. The first 
puncture is to be utili zed for confirming the c1iagnosis by Lh P im
mediate exa minat ion of from forty to six ty cubic centimetres of 
the conlPnts. Ir the chemical a nc.l. microscopic examinat ion con
firm s the diag nosis of echinococcus, then three more trocars are 
immed iately in troc.l. uced at s ufficient di stances apart (at leas t five 
ctm. ). The trocars are left in position uutil fiuid tri ckles out 
alongside of the canulas. An amount similar to what was re
moved at the first p uncture is witl1drnwn through the cannias 
daily. Suppuration genera lly begins on the fourth or fifth day. 
Ir the sy mptoms of geneml I"Paction are bu t slight, we may wait 
a few clays more ; otherwise the opening is rnade in snch nutn· 
ner that t he punctm es lying the far thest from one another are 
united by a stra igh t incision, accomplish0d by a number of 
successirn strokes of the knife. Simon urges tha t the ca reful 
and ea rl y removal of the echinococcus cys ts is of special 1·alue 
toward seeming :.i favor:.ibl e result. An tisepti c after-tre:.itment, 
which is not favored by Simon, might, nevertheless, be p re
fer:.ible to the open treatment of the wound. 

In view of the entire h opelessness of echinococcns rnnltil on1-
Jaris, :.in opernti on migh t here also be ventured on, as has be:·n 
tried by Griesinge1· and J uergensen, seei11g that a cure mig ht 
possil.ily be att:.iinec1 . 

Other Parasites of the Liver. 

C.'Jsticercus Cellulosm 

is very rare in the liver. Thus far we know of no di stnrbances 
which migh t be call ed forth by the presence of thi s pa rasite. 

P entastonwm Denticulat1im 

is the yo uthful specimeu of the pentastomum tmnioides which 
haunts the nasal cav ity of the dog. This parasite had formc1·ly 
been fonncl in vari ous animal s, such as goats, squirrels, g uinea· 
pigs, e tc. Then Bilharz' fonnc1 it in two dead bod ies in Egypt, 

1 Zeitscbri ft f . wissenscbaftl . Zoologie. 4, p. U3. 1852. 
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although it was falsely considereil as identical with the mnclt 
1argt\r pentastomurn const ri ctum likewise fountl in Egypt by 
Bruner. Zenker 1 was Lho first to di scover it in Ge!'many ju 111a11. 

Ile describeil it somew hat minu tely, and showed that it was by 
no 111 ea11s a. rare g uest. It is to be fou nd in other portion• of the 
body besides the liver, especially in lhc lungs and in the wall s 
of the intestines. 

The pPntasLomum clenticulatnm is generally to be found on 
the surface or lite liver as a l'Oundish nodul e or the size or a pin's 
head, white in color, generally elevated n, little above its sur
roundings. On m ore carefu l inspection it is found tlmt the 
nodule consists of a very to ugh, whitish , connectil·e-tissue cap
sule, which encloses n, yellow body, genernlly cn.lcified , bent in 
lite form of a crescent. It is Yery difficult to enuclen.te this 
kem el without breaking it. Ii the salts or lime are dissolved in 
acids, we find the four large claw-shaped feet with their support
ing apparatus, as well as, generally, fra g ments or the skin, which 
is as clear as g lass. The skin is studded with regular mws of 
fine thorns alternating with rows or double-contoured stigmata. 

The statistics o[ en Lozon. which )flteller ' collated from Pro Ces
sor Zenket·'s post-mortem reports re\'eal a number of interesting 
facts with regard lo the frequency o[ the OC'cnnence o[ pentas
tomum. The basis upon wltich they rest are 1,930 autopsies 
made between the years 1852 and 1862 in Dresden, and 1,7.35 in 
Erlangen. The fil'st striking fact to be noticed is that pt:!ntas
tomum dicl not occur in one of the 031 individuals who we1·e 
under twenty years o[ age. P entaslomnm was fou nd in 4.60 per 
cent. or a ll bodies exam ined at DrPsden, or in 5.16 per cent. or 
the bodies of all those over twenty yea1·s o[ age; at Erlangen, on 
the other hand, it occurred in only 1.42 per cent. of all bodi es 
exa minecl, and in 1.9 per cent. of all over twenty years of age. In 
Dresden the male sex was affected in 5.76 per cent. (6.2 per cent.) 
or the cases, the fe males in 3.03 per cent. (3.B per cent.) ; in 
Erlangen the males constituted 1.06 per cent. (2.2 per cent.), the 
females 1.04 per cent. (1.4 per cent.). 

1 Zeitschrift I. rationelle Medicin. N. F. V., p. 212. 1854. 
'Stntistik der mcnschlichcn Eutozoen. Disscrt. Inaug. Erlangen, 1874. 
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Among G70 bodjcs of persons over fifteen years old, examined in Kid during the 
years of 1873 to 1876, pcntastomum deuticulatum was !ouu<.1 in 1.G per cent., thus 
giving similar results to those of Erlangcn. 

Al though thus far no manifestations of disease have been 
obselTed itt man which it has been possible to refer to the pres
ence of the pentastomum denticulatum, still we must not lose 
sight o[ the fact that, according to LeuckarL's' investigations, the 
movements or these parasites within the parenchyma or Ll1e lirer 
arc followc(l by the gravest disturbances whenever a Jarger num
ber of the young parasites invade the organ at one time. 

The pcntastomum belongs to the order of mites. The history of their develop
ment has been clearly set forth by Lcuckart. The adult nnimal, tlic pcntaslomum 
tnmioides, lives in the nasal cavity of the dog, and in the cavities contiguous to the 
nose. The male is about fifteen millimetres in length, and the female a\Jout eighty. 
three. The eggs, even before they are laid, show fully developed embryos; they es
cape mingled with the nasal mucus. If they happen to be taken into the alimentary 
canal of a suitable animal their envelopes are dissolved, the embryos, with their two 
pairs of claws, bore through the walls of the alimentary canal, and, by routes that 
are not fully determined, reach tlrn most varied organs of the body, especially the 
liver and lungs. Once encapsulated there, they undergo several changes of their 
envelopes and develop into the pentastomum dcolieulatum. If, by any means, the 
encapsulated pcntnstomum dcnticulatum now becomes an inmate of the nasal 
cavity of the dog 01· wolf, it there develops to sexual maturity. 

Psorospenns 

have thus far only been found twice in the liver or man. They 
are egg-shaped bodies, 0.03 to 0.04 mm. long, and 0.012 to 0.02 
mm. broad, with a uniform, double-outlined shell, and granular 
contents. The latter either fills the entire cavity or i" merely 
rollecl up in ti roundish little heap, while the rest of the space 
appears clear. 

According to Eimer,~ these psorosperms are grega.rinro ntrest; 
the segmentation or the latter results in the production or psoro
spt-'l'lllS. The gregm'ina, 0ither free or enclosed in an epithelial 
cell, grows into a naked psorosperm, then becomes encapsulated, 

1 Bau und Entwieklungsgcschichtc der Penta.stomeu. Leipzig, 18GO. 
~Ibid. 
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and develops the structures similar to the ova of round worms. 
In these it divides by segmentation into spheres, from which 
young gregal'inre are developed. 

Such psorospcrms at times cause a dying off of young rabbits as if by a plague; 
in such animals the biliary passages in the congested liver appear as sausage-like, 
distended yellow pouches. On being cut across, a fluid resembling pus escapes 
from them, which, besides pus·corpuscles and epithelial cells, contains enormous 
quantities of the structures in question. The same structures arc found in the intcs
r,inc, partly free, partly enclosed in cylindrical epithelium. 

Pcstilcncc>s have also been observed in fowls, called forth by such psorosperms. 

Only two cases of psorosperms in the li ver have thus far been 
certain ly observed. The first i; reported by Gtlble1·. ' In the 
liver of a man, forty-five years o( age, about twenty globular 
tumor; were found, the tough mucous contents of which revealed 
we!l.developecl psorosperms, besides larger grannlat· cel ls, cylin
drical ep ithelium, and cel ls like pus-corpuscles. One pole of the 
psorosperms was pointecl like that of a microphylc, correspond
ing in this respect to other descriptions of the sarue. The second 
case is reported by Leuckart,' according to an epistolary com
muniration of the observer. Dressler (of Prague) found three 
nodes, varying in size from that of a millet-seed lo that of a pea, 
near to the sharp edge of a human liver ; the milk-white broth 
contained in which revealed, under the microscope, the presence 
of perfec tly developed psorosperms. 

The interesting case of Virchow 3 is everywhere still cited ns n third instnncc in 
point, although Klcbs,4 it is true, mentions it with g reat doubt. I have, however, 
shown that in thnt instance we undoubtedly have to deal with the eggs of the 
ascaris lumbricoidcs, which probably originated from a worm that had strayed into 

the biliary passages.' 

1 ML-m. de In Soc. de biologic. 1859. T. V., p. 61. 
' Parasitcn. H , p. 741. with illustration. 
3 Archiv. 18, p. 52t Plate X. Fig. 5. 
4 Patholog. Anatomic. I. , p. 528 . 
1 This Cyclop::edia. Yol. VIL, p. 745. 
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DISEASES OF THE BILIARY PASSAGES. 

THE close spatial as well as physiological relations which 
exist between the liver and the biliary apparatus in the na1Tower 
sense, i.e., the gall-ducts and their appendage, the gall -b ladder, 
explain tho fact that the diseases of the biliary passages. have 
always been described in the closes t connection with those of 
the liver. The observations which may be made conceming the 
history of diseases of the liver may, therefo re, be applied in the 
main to affec tions of the biliary passages, or a t least to the more 
common ones. 'rhis is also trne with reference to the litera
ture of these affections. A connec ted and independent inves ti
gation of the various diseases of the biliary passages has been 
scarcely attempted hitherto. Some or them, as for instance, 
those afrec tions which are caused by gall-stones, have, indeed, 
been exhaustively di scussed in monographs ; many, however, 
have been very imperfectly inves tiga te<l, especially from a clini
cal standpoint, and our knowledge of them is confined in great 
part to their anatomo-pathological conditions. Bu t it is especi
ally in this latter relation that, in the course of time, a very lai-ge 
amount of material has been gathered, which is composed, in 
grea t part, of a mere collection of cases that have not been criti
cally separa ted from one another. On the whole, many obscme 
chapters and very decided gaps may still be detectecl in the 
pa thology of the biliary passages. Insufficient knowledge of 
tlrn n1in11te strncture ancl anatomical relations especially or the 
finest bilia ry passages can no longer be adduced in explanation 
of thi s [act, as might have been done before the discove1'Y of the 
so-call ed capillary bile-ducts. J\Iany points still remain to be 
explaine<l with reference to physiology, both conceming the 
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chemical constitution of the bile, and espec ially with regard to 
the general vital relations of the biliary passages. Only a few 
features of the sy mp tomatology and diagnosis of certain diseases 
oC these organs ham been hitherto recognized, while a well
rounded clinicu,l history has not as yet been formed. The fol
lowing chapters will contain sufficient proofs of the correctness 
of these stutements. The imperfect character of our knowledge 
of di seases of the biliary passages finds its expression in the fact 
that they cannot be discussed from a strictly anatomical , etiolo
gical, or symptomatological standpoint, but that, on the other 
hand , sometimes this, sometimes that principle must be placed in 
the foreground, and must be accepted as the point of departm·e 
in classifying and arranging the diseases under consideration. 

Anatomo-Physiological Remarks Concerning the Biliary Passages. 

The chief ramifications of the excretory bile-ducts, within the 
liver, form a branching system of tubes which, either singly or 
in ]Jairs, accompany the branches of the portal vein and hepa tic 
artery, and are enclosed, like them, in a common connective
tissue sheath (prolongation of Glisson's capsule). 'l'he finest 
terminations of this collection of tubes are each situated between 
two hepatic lobules, and are, therefore, known as interlobular 
ducts. They present a diameter of about 25-35 µ, (µ, = 0.001 mm.). 
A number of these interlobular ducts approach each acinus of 
the liver from various sicles. Some observers maintain that those 
interlobular biliary ducts which belong to a single acinus anas
tomose with one other, so that each acinns is surrounded by a 
netwo1·k o( the smallest biliary passages. Others deny this and 
believe that the interl obular biliary ducts terminate in blincl ex
tremities. Tbe so-called capillary bile-ducts, or lobular biliary 
passages, which are situated in the parenchyma of the lobules 
between the liver-cells ancl form a close and fine network, are 
very naiTow tubes; their lumen measures from 1.5 to 2 µ, . Of those 
biliary capi llaries which are formed entirely by the walls of the 
secreting glandular cells, ancl which do not appear to possess a 
wall, there are as many observed at the surface or each hepatic 
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lobule, as the la tter presents radiating rows of Jh·er-cell s, since 
each row of cell s also contains a capill a ry bile-duct. The latter 
enters directl y into the in terlobular d uct . • \.t its poin t or entrance, 
the small cylindrical epi thelium of the latter becomes co11\'e1·ted, 
almost without any transition, into the large secreting hepatic 
cell s, which may be regarded, in a certain sense, as the epithe
lium of the capillary bil e-ducts. 

The interlobular biliary passages gradually form larger ducts, 
which are uniformly direc ted towa rd the t1·ansverse fi ss t1re of the 
lirer. They make their appearance in t he lissm e as a right and 
left principal trnnk, each of which is about 5 mm. in dia meter. 
In addi t ion. there are three or four smaller bra nche; which are 
vi; ible in the longitudinal fissure of the liver a nd empty in to 
the prin cipal c1ucts. The union of the righ t and left principal 
biliary d ucts gives ri se, in front of the transverse fissure of the 
liver, to the duct proper of the hepatic cells, or the ductus hepa
ticus, a ca nal which p resents, on the average, a length of 3 ctm. 
and a thickness or 6- 7 mm . 

fo additi on to the previonsly described principal ramifications 
o[ the bifotry passages, there is al so a suborclina.te ra mification 
which is characterized by a tendency to t he fo rmation of anas
tomoses, ancl constitutes essentia ll y a close network of line 
tubes, which is introduced between the biliary d ucts belonging 
to the principal ramifi cations. Before its entra nce into the sub
sta nce o( the liver, the ductus hepaticus and i ts p rincipal trnnks 
give off superficial fine branches, which rami fy in the connective 
ti ssue of the fi ssnres of the liver, a nd anastomose freely wi th one 
another. These networks of du cts, situa ted outs ide of the liver, 
are connec ted wi th others of a similar na ture which a re situa ted 
in Gli sson"s capsul e, in the vi cini ty of the larger b1·a nches o( the 
portal vein ancl the biliary ducts, a nd receh·e tlwir branches 
from the la tter. All of these meshes send line tw igs in to the 
parenchyma of the li ver, which finally al so terminate in inter
lobnlar biliary ducts. This subordinate ra mifi cat ion o( the 
biliary ex cretory ducts, especially o( that pa rt which is situated 
in front of the tra nsverse fi ssure,' merits a tte ntion wi th reference 

i Repre~cnted in llcnle, flandb. d. system. Auat. II. (Visceral Anatomy) 1866, p. 

202. 
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to pathology, because it serves perhaps to explai11 certain phen
omena connected with the discharge of bile, which would other
wise be inexplicable. 'Vhen, for instance, the chief right branch 
of the dt1ctus hepaticus is imperviou s at a sh-Ort distance from 
its entrance into the latter, the possibility of the discharge of 
bile from the right lobe of the liver is not excludecl absolutely, 
as the bile would pass from the chief right branch, by means of 
the subordinate ramification, into the pervious left ch ief brancli, 
and could, therefore, make its escape in a normal manner. 

'l'he ductus hepatic11s joins, at an acute angle, the somewhat 
narrower excretory duct of the gall.bladder, the dnctns cysti
cns, to form the common excretory duct, 01· ductns choledochus. 
I have found that the average length of the dnctus cysticus is 
4.8 ctm. At its entrance into the neck of the gall-biadder it 
is very strongly curved, and indeed almost bent on itself. Its 
diameter, as a rul e, is only two-thirds of that of the hepatic duct. 
'fhe lumen or the cystic duct presents a different appearance 
from that or the other biliary ducts. " ' hen distcndecl i t does 
not appear smooth, but presents rounded recesses, between which 
are deep, contracted portions, so that it looks like the large 
intestine Oil a small scale. 'l'he narrowed parts correspond to 
crescentic projections upon the inner surface of the wall. These 
projections, which are described as folds ill the mucous mem
brane of the duct, and are known as Heister' s valves, only occupy 
about one-half o[ the circumference of the canal, and are situated 
alternately, at intervals which are not quite equal to one another, 
so that the axis of the canal describes a rather sharply curved 
wavy line. I t is ev ident that this condition of the canal is not 
without an ach·erse influence upon the movement of its contents, 
at least in the case of sol id bodies, such as gall -stones. 

The gall -hlaclcler, which is adherent to the lower surface of 
the liver in the right longitudinal fi ssure. and is or an elongated, 
pyriform shape, contains about 150 c.c. of fiuid whPn moderately 
filled. The fnndus of the gall-bladder, which is situated on a 
plane with the anterior border of the liver, is directed toward the 
cartilage or the eighth rib, at the point where the right paraster
nal line meets the ribs. 

'l'he ductus choledochus is, on the average, 7 ctm. long in the 
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adult, and presents nearly the same diameter as the hepatic duct, 
or is somewhat narrower than the latter. It is enclosed in a fold 
of the peritoneum known as the hepatico-dnodenal ligament, and 
fit-st runs downward, past the posterior wall of the duodenum, 
and then curves gently to the concave (median) side of the verti
cal portion of the latter. The hepatic artery and portal vein are 
also situated ill the above-mentioned peritoneal fold, in close ap
position to and parallel with the common biliary cluct, with which 
they are connected by loose cellular tissue; the hepatic artery is 
situated to the left of the common gall-duct, and the portal vein 
behind the other two. Before the dnctns choledoclrns enters the 
wall of the duodenum it approaches very closely the pancreas 
and its principal excretory duct. .\.(ter it has reachecl the con
cavity of the dnodt•nnm it sometimes passes ill a more or less 
shallow groon' On the posterio1· SLLrface of the head of the pan
creas, but at other times it perforates the head of this 01-gan. so 
that it is sunonncl ecl by glandular tissue on all sides. Some
times only a few lobules of the gland project beyond its posterior 
wall, at others it is enclosed on all sides by a t hi ck layer of 
glandular ti~sue. According to the observations of 0. \Vyss, 
the common gall-duct passed alongside of the head of the pan
creas in fifteen cases ont of twenty-two. \Yyss' has with jnstict' 
attached great importance to these relations of the gnll-clnct to 
the heacl of the pancreas. In fact, in those cases in which the 
dnctns cholccloch us passes by the side of the pancreas, the for
mer will only become displaced when the heacl of the pancreas 
unclergoes enlargement. In such a case only a Ye1-y considerable 
enlargement of the pancreas, which, at the same time, prnclnces 
traction, flexion, or dislocation of the parts, would produce com
pression of the gall-duct. But if the latter passes through the 
substance of the pancreas a much less mrnkecl hypertrophy of 
the heacl of this organ will be sufficient to produce closure of its 
lumen, and, therefore, stasis or the bile and icterns. 

The wall of the clnodennm is penetrated obliquely by the ter
minal portion of the clnctus choledochns; the canal first passes 
through tho muscular roat or the intestine, and then for a ce1·tain 

1 Zur .1Etiologie des Sta.nungs-Icterus. Virch. Arcb. 1 36, p. 454. 
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distance beneath the mucous membrane, before it empties into 
the cavity of the intestine, in a slightly conical projection of its 
mucous membrane, viz. , the ca rnncula duodenalis major. This 
so-called pars intestinalis' of the ductus choledochus is 2.4 ctrn. 
in length . It is normally considerably smaller than the other 
part of the canal, as I have found that the terminal portion, when 
cut open and spread out, is only 0.5 ctm. wide, i.e., its diameter 
would not even amount to 2 mm. After the ductus choledochns 
has passed between the muscular and mucous coats of the duo
denum, it receives, at an acute angle, the principal excretory duct 
of the pancreas, which has passed through the circular muscular 
coat of the intestine at the same place ancl in the same direction. 
That portion which is common to both canal s, and which is 8--10 
mm. in length, bears the not very apt title of diverticulum \rateri. 
The direction of the pars intestinctlis clwledochi forms u 1·ery 
acnte unglc with the longitudinal uxis of the intestinal tract. 
The narrowness of the pars intestinali s und its opening enables 
us to comprehencl that vigorous pressure upon the contents of 
the biliary passages will serve to force them out in u :jet, as has 
been stated by various observers. It is also evident that a mod· 
erate amount of swelling of the mucous membrane will be suffi
cient to entirely occlude the lumen of the terminal portion of the 
common gall-duct. 

The walls of the dnctns choledochns, cysticus, ancl hepaticus, 
which are 0.6 mm. in thickness, and those of the la rger branches 
of the latter, present two rather closely connected layers, or which 
the inner may be termecl the mucous membrane ancl the outer 
the fibrons c~ut. The mucous membrane contains a very close 
network of capillaries, is rich in very fine elastic fibres, ancl is 
covered with a single layer of elongated cylindrical epitheli um. 
The fibrous iuyer, on the other hand, conta ins very few blood
vessels. Some remarks will be subsequently macle concerning 
the muscular elements which it contai ns. 'rhe medium-sized 
biliary canuls in the liver present walls with only a single layer; 
their epithelium is not as elongated as that of the larger canals. 

1 Luscl1krt, Die Pars iutestinalis des gemeinsamen Gallenganges. Prager Viertel· 
jabrschr. Bd. 103, p. 86 et seq. (With instructive plates,) 
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In the smallest canals the walls are reduced to an almost struc
tureless basement membrane, which is covered with sma ll cylin
drical epithelium. The lumen of the in terlobular canals is only 
5- 7 µin width, or about one-fifth of the average diameter of the 
canal. 

The larger bile-ducts, clown to those of 0.25 mm. diameter, are 
provided with numerous small glands which are lodged in the 
wall s o[ the canal s a nd consist of round or elongated glandular 
vesicles, which are often shaped like the vermi[orm appendix. 
Their openings appear like small punctate pores upon the inner 
surface or the canal. 'l'hese so-called bile-cluct gla nds possess 
no specifi c epi thelium ; tbey present the cy lindrical epithelium , 
which is simila r to that of the canals into which they empty, and 
various views ham been entertained wi th rega rd to their signifi
can ce. ThPy should p roperly be regarded as involutions or the 
lumen of the canals (Henle) and not of the entire wall. \Ve can 
only ente rtain surmises with regard to their functions, but they 
probably possess no specific property whatever. Tl1eir epi the
lium, like that of the biliary ducts themselves, is p rnbably 
engaged in the production of mucus. 

The mucous membrane of the gall-bladder, which is cl istin
gui sl1ed by numerons prn:jections which a re uni ted in to a net
woi·k upon their free snr[ace, possesses an extremely rich capil
lary meshwork and a single layer of cy lindrical epi thelium. A 
layer which is situated beneath the m neons membrane a n cl is 
composed or freely a nastomosing ba nd s of in rnlun tary muscular 
fibres, has been desc ri bed by some anatomi sts as a special mus
cular coat, b ut is regarded by Henle as a par t of the mucous 
membrane. The muscular coat is surrounded by a ronnective
tissue layer, a 11d this, upon the free surface of the gall -bla clcler, 
by the peri to neum. The mucous membrane o[ the ga ll -bladder 
is very poorly s t1pplied with glands. Lnschka fo und from five 
to sixteen in the sn bmucous ti ssue; they must be rega rded as 
mucus-producing strnctures. 

The questi on of the presence of muscular elements in the walls 
of the biliary ducts is importan t from a pa thological stand
point aml li as been freely discussed. The movement of the bile, 
and especially the changes in the position of solid bodies (gall-
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stones) within the biliary passages require forces which were 

naturally attributed to contractile elements in the walls of these 
canals. But we know only with regard to the gall-bladder that 
this organ possesses a layer of anastomosing bundles of smooth 

muscular fibres beneath the mucous membrane. The presence 
of muscular fibres in the biliary passages, however, and even in 
the largest ones, has not been sat isfactorily demonstrated e1·en 
at the present time. The examina tion of the excretory bile-ducts 

with regard to their contractility under the stimulus of electricity 
in the body of a decap itated individual gave negative results in 
the hands of one obse1Ter (Henle), while others have obtained 
positii-e resu lts from this experiment (Dietrich, Gerlach, Herz). 
The majority of histologists only admit the presence of scatterecl 
involuntary muscular fibres in the fibrous layer of the larger bile. 
ducts, antl all are united in the opinion that there is no connected 
muscular layer in the excretory bile-ducts. lfridenhain alone, 
who made hi s histological investigations in this regard upon ani
mals (rabbits), thinks that he has shown evidence of the presence 
of numerous contractile elements in the excretory ducts of the 
liver. Ile 0111ployed the chloride of palladium, which was re

commended by F. E. Schulze as a reagent for smooth muscular 
fibres, and bcliel'es that he has undeniably shown, with its aid, 
the presence of circular as well as longitudinal bundles of con
tractile cell s in the connect ive-tissue layer of the larger and me
dium-sized biliary canals. The layer containing the muscular 
fibres presented not a few non-mednllated nerve-fibres. Certain 

physiological phenomena' also testify, according to Heidenhain, 
to the presence of contmctile elements in the wall s of the biliary 
canals. 

The study of di seases of the biliary passages has hitherto 
received 1·ery little aid from physiology. From a physiological 
standpoin t we are, fot· the present, less interested with the bile 
itself, with its chemical constitution, and its relations to diges
tion; we are, on the contrary, much more interested in every
thing which pertains to the movement of the bile within the 

1 Jicidcnlwin, Studien aus dem physiolog. Instit. in Breslau. IV. Heft. 1868, p. 
242 et seq. 
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canals. A priori, we shonld expect that the constitution of the 
bili; would, under certain circnm stances, not be withou t influence 
upon the condition of the walls of the canals wi th "'hich they 
are continually in contact, and, on the contra ry, it may be pre
sumed that the normal or abnormal condition of the biliary pas
sages would exert a reciprocal action upon the form ation of the 
bile. The latter view would follow necessarily, if R obin' s opin
ion were substantiated, tha t the bile is not the product of the 
glycogen-forming l iver, but of the glands of the biliary canals. 
But the problems involved in these ques tions have been barely 
formulated , much Jess answered. The opinion held by Budd, 
however, meri ts attention ; he belie,·ed that the bile, under cer
tain circumstances, especially when it had become somewhat 
concentrated from its continued presence in the gall-bladder, 
acquired a certa in degree of acridness, and might, therefore. act 
upon the wa ll s of the biliary canals as a som ce of inflammation. 
Not even a surmise has been made, however, as to the character 
of thi s acridness, apart from the greater amoun t of concentration 
of the bile. 

\Yith regard to the movement of the bile, we must fit-st deter
mine the propell ing forcPs by which the fl ow of thi" secretion 
from the bile-ducts is effec ted. Attention has been already 
drawn to the uncertainty with regard to the presence or absence 
of musc ula r elements in the wall s of the bile-ducts. It appears, 
indeed, as if the muscular fibres, which may be present, could 
possess very little significance with regarcl to the movement of 
the fluid . Unde r ordinary circumstances the pressure in the cap
illaries, i. e., the pressure dne to the secretion, is regarded as the 
chief motor force. R espiration also acts as an auxiliary . At . 
each inspiration pressure is produced upon the liver and the en
tire biliary apparatus, and thus aids the fiow o( bile. In addi
tion, the pressure of the adjacent organs, of the intestines, the 
abdominal walls, etc., must also be mentioned as one o( the aux
ilia l'ies to the fl ow of bile. Con tractions of the ga.11-bladder arP 
only importan t with reference to the conten ts of the latter, and 
to the bile in the ductus cys ticus ancl ductus choledochns, when 
its escape into the intestines does 11 0 1. meet with any obstacle. 
But ii the latter condition is present, if the mouth of the ductus 
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choledochus, fo r example, is closed by a plug of mucus, by swell
ing of the mucous membrane, etc., the contractions of the gall
bladder will cause an increase of pressure in the va rious biliary 
passages, and al so in those situated within the liver, which 
may increase to such an ex tent tha t it finall y overcomes the ob
struction in the dnctus choledochus. 

The bile ma y either flow directly from the hepatic canals in to 
the duodenum , or passes from the ductns hepaticus and ductus 
choledochus through the ductus cysticus into the gall-blaclcler, 
and accumulates in the lat ter, until , a t a la ter period, it is ponrecl 
in large quanti ty upon the substances which are undergoing 
d iges tion in the intestines. The acc umulation of bile in the gall
blaclcler occurs in the interval between two periods of cligestion; 
a small portion escapes into the in testines in the fasting condi· 
tion. The cause of the accumulation of bile in the gall -blaclcler 
consists in the fact that its secretion continues while the orifi ce 
of the ductus choledochus is narrowed by the muscular fi

0

bres in 
the in tes tinal walls, which a re contracted d uring the fasting con
di tion. This is also shown by experimenta tion. Ir air is blown 
from the hepatic cluct in to the excretory canals, the gall-blaclcler 
will be fill ed before the air passes into the in testines ; there is, 
thernfore, a relati ve obstruction a t the in testinal encl of the cluctus 
rholecloclrns. \Ve may convince ourselves, however, by vivisec
tion, that the bile flows in drops in to the in tes tines, even in the fast
ing condi tion. Jn the gall-bladder, the bil e becomes thick er, more 
vi scid (richer in mucus), more alkaline, and of a darker color. 

In prolonged last ing the gall-bladder is a lways fill ed. Its 
contractions occur through refl ex means, as soon as the mucous 
membrane in the neighborhood of the orifice of the dnctus chole· 
cloch ns becomes irrita ted, an event which happens from its mere 
contact with tlw digestive substances which have passed in to the 
d uodenum. Ir the duodenum is opened in a li ving animal and 
the caruncula clnodenali s major is irritated by dropping vinegar 
upon it, etc., a p rof11 se discharge of bile into the intestines occnrs 
a t once and continues fo r several mi1rntes. The respiratory move
ments, ancl the pressure of the full c1110c1enum and intestines upon 
the gall -blaclcle1", are of secondary importance. The efl'ec t of the 
latter is shown by the fact that in dogs, in whom a biliary fis tula 
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has been pro<luced, the bile is discharged more copiously during 
defecation aud the act of vomiting. 

\\' e may here refer to the fact ' that the site of the absorption 
of bile (in icterus) is not identical with that of its secretion, and 
the formation of bile occurs while it; abso rption continues. Ab
sorption occurs through the walls of the biliary passages and 
their blood-vessels and lymphatics ; secretion, however, is ef
fected by the hepatic cells. 

The amount of bile secreted in a given time is only important 
in those cases in which its escape into the inte;tines is prevented. 
But even then its importa nce is not very great, as the quantity is 
subjected to g reat variations from inspissation or absorption. 

Catnrrhal Inflammation of the Uiliary Canals. 

(Icterus cata1·rlwlis, gastro-duodenalis, etc.-Cholangoitis catarrhalis.) 

Friedr. Hoffmrm, l\Ieclicinre rational systemri.. rr om. IV. Pars IV., p. 351. Halre, 
1737 (De cachex.ia icterica.) .-11/oi:qagni, De sedibus et causis morborum. 
Epistoln. XXX.VI. (De ic tero et calculi s biliosis.)-Bamberger, Ii:.rankheiten 
des Gallengefilssa.ppara.tes, in Yircb. Handb. <l. spec. Pathol. u. Therap., VI. 
BJ. 1 Abth. S. 614. Erlangen, 1855.-ffcnoch, Klinik d. Unterleibskrankh. 
I. Bd. 2 Aufl. Berlin , 1855.-F'rerichs, Klinik cl. Leberkrnnkh. II. Bd. S. 
416. Braunschweig, 1861.- n rclww, Ueber cl ns Vorkommen u. den Nacb
weis cles hepatogeneu, iusbesoudere des lmtarrlmlische Icterus. Arcbi\• (. 
P ath. Anat. X..XXII., 1865, S. 117.- 0 . W11ss, Znr Lehre vom kntarrbalischen 
I cterus. Arch. d. Heilkunde. VIII., 1867, S. 469. -Jaccoud, L e<;ons de clinique 
mCdicale. P :lris, 1867, p. 279.-Ebstein, Katnrrb d. makroskopisch sichtbnren 
feinsten Gallengiinge, et.c. Arch. d. Heilk. 1867. S. 50G u. IX. 1868. S. 219.
Gerltardt, Ueb{)r lcterus gnstro- <luodenalis. Volkmann's Sammlung kliuischer 
Vortl'Uge. No. 17. 1871.-Slitzer, Ueber Icterus epille roicus. 'Wien. med. 
P resse. 1876. No. 12-17.-Kliugellwrjfe-i·, Bcitrng zum Icterns epiclemicns. 
Berl. klin . \Yocbensch. 1876. No. 6, u . 1877. No. 48.--h-oelm lwrn, Ueber 
Gelbsucbt-Epi<lemien. Berl. klin. Wochenschr. 1877. No. 7.-K1·1lell, Zur 
Behnn{llnng des Icterus ca.trLrrhalis. Berl. Jilin. Wochenschr. 1877. Ko. 12, 
S. 159.-P roehlich, Ueber I cterns-Epidemien. D eutsch. Arch. £. klin. Med. 
24 Bd. S. 394. 1879. 

Catarrhal inflamma tion occurs with almost as great frequency 
in the biliary canal s as in other mucous membranes. But it is 

1 Cf. Jieidenhain, l. c. 
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not, by any means, characterized by such prominent symptoms 
that its existence is thereby demonstrated in all cases. Jaundice 
is the most impol'tant and often the only symptom of catanh of 
the biliary canals. But this can only develop when the inflam
matol'y swelling of the mucous membrane of the biliary passages 
is great enough, and the secretion fnmished by the rn ucOLLS mem
brane is copious and viscid enough, to produce closme of the 
biliary ducts and therefore interfere, at least in part, with the 
escape of bile. ·when obstruction and absorption of the bi le 
does not occur, the other symptoms which may be present will 
not suffice to permit a diagnosis of catarrh of the bil e-ducts with 
any degree of certainty. It is for this reason that it has become 
customal'y to employ the term "icterns catanhal is" as al most 
synonymous with "catanh of the bile -dncts," although the 
ideas conveyed by these two terms do not by any means co1•er 
one another, as there are many cases of catanh of the bile-ducts 
which are not associated with janndice. Those cases of catal'J"ha1 
icterns, which, apart from the jaundice and the phenomena im
mediately dependent upon it, present no other symptoms, ha1·e 
been termed icterus simplex, foJ"merly also icterus essentialis. 

'l'he prominent symptom of catarrh of the bile-ducts, viz., 
jaundice, is not alone dependent upon the degl'ee of swelling of 
the mucous membrane, or the constitution and quantity of the 
catarrhal secJ"etion, but is also affected, and perhaps to a still 
gJ"eater extent, by the situation and extent of the catarrhal prn
cess in the distribution of these organs. Thus, for instance, 
catarrh of the dnctus cysticus cannot pl'oduce jaundice, even 
when it gives rise to complete closure of its lumen by the swollen 
mucous membrane. It is very apparent, however, a priori, that 
closure of the pars intestinalis of the dnctus choleclochus will 
most readily lead to obstruction of the bile and to jaundice. It 
has even been helcl that in catarrhal icterns only the pars intesti
nalis of the ductus choledochus is involved, and that catanhal 
icterus only means catarrh of the pars intestinal is of the ductus 
<'holedochus (Virchow, J. s. c.). This statement is Yery plausible, 
and has obtained many adherents; nevertheless it is incorrect. 
\Vyss lias shown by experimental means that the catarrhal clo
sure of the finer bile-ducts within the liver may also lead to an 
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obstruction-jaunclice, which, however, can be clist ing uishecl from 
the orclinary gastro-cluoclenal icterus by a somewhat clifl'erent 
symptomatology. "\Vyss a ncl Ebstein have shown, with regard 
to the jaunclice which accompanies acute phosphorus-poisoning, 
that it is clue to a catarrh of the finer bile-ducts which are still 
visible to the nakecl eye. \Vithin the last fe w years, moreover, 
the boundaries of so-callecl hematogenic icterns have become 
more ancl more circumscribed, and it has been rnndered probable 
that many cases ot jaundice, which are not clue to coarse me
chanical lesions, belong to the category of obstructive-jaunclice, 
the causes ot which must be sought for in a catarl'l1 oE the pars 
intestinal is of the cluct us choledochns or of the hepatic bile-clLlCts. 
This is trne of ictel'lls neonatornm, ancl of the jauncli ce occurring 
iu the course of typhoicl fe ver, py romia, pneumonia, and other, 
especially dy crasic, di seases (syphilis, leacl coli c). It becomes 
clifficnlt, under such circumstances, to sa tis(actol'ily clefine the 
bouncla ries oE cata rrhal icterns, which is more extensive than has 
been hi therto supposecl. A limitation will , however, be fo uncl in 
the accompanying remarks, since we clo not treat o( jauncli ce as 
such, but rather of the causal anatomical changes, i .e., of the 
catarrh ot the bil o-cluct~; we will refer, however, espec ially to 
those cases in which the catarrh is an inclepenclent clisorcler or at 
least constitutes the chief clistnrbance. 

Etiology. 

Catarrh of the bile-clucts occurs with relative infrequency 
from causes which act clirectly upon the mucous membrane of 
the biliary passages. In the majority of cases the clisease is clue 
to a catarrha l affection of the duoclenal mucous membrane, which 
is almost always combinecl with ca tarrh (usuall y acute or sub
acute) of the stomach ancl in testines, spreacls to the pars intesti
nalis of the common bil e-cluct, a ncl is propaga tecl thence to the 
capillary hepatic bil e-clucts ancl to the gall-blatlder. Among 
forty-one cases o( this clisease, Frerichs ' observecl this manner of 
clevelopment no less thn,n thir ty-one times (more than eighty per 

1 Klinik d, Leberkrankh. II. S. 418. 
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cent. ). All those factors, therefore, which may g ive rise to gas
tro-duodenal catarrh, must be enumerated among the exciting 
causes of catarrh of the bile-ducts. 'l'hey include, in most cases, 
indigestion, which bas been produced by the ingestion of articles 
of food, which, on account of their quantity or quality, have 
caused an abnonnal condition of irritation of the gastric and intes
tinal mucous membrane. A too copious meal, the inges tion of very 
fat food which is digested with difficulty, spoiled food, which 
gives ri se to abnormal processes of decomposition within the stom
ach, too hot 01· too cold drinks (ice), and especially excessive 
drinking, mnst be very frequently regarded as causes of gastro
intestinal catarrh, to which catarrhal jaundice is clue. Very acrid 
substances, al so, which irritate the gastric mucous membrane, 
such as strong spirituous liquors, and many medicinal articles, 
especially emetics and cathartics, belong to the same category as 
the above-mentioned factors. 

NPxt in importance to "spoiled stomach " as causes of catar
rhal jaundice come colds and exposure, together with various 
influen('es connected with the atmosphere, but which cannot be 
more closely defined (often, prnbably, of a miasma tic character). 
In many cases factors of thi s kind may act by gil'ing ri se to gas
tro-duotlenal catanh, which is then propagated to the bile-ducts. 
But there is no dot1bt that this does not occnr in ltll cases. l\fany 
patients know of no other factor beyond exposure as the cause 
of the cata1Thal icterns from which they suffer, ancl neverthe
less the symptoms of gastric and int estinal catarrh are entiI·ely 
absent. The connection between PXposure and catanh of the 
bile-d ncts remains as obscure as in the majority of diseases aris
ing from "colds." Inasmuch as colds develop most readily at 
times in which there is a rapid and frequent change of tempera
ture, thi s is explanatory of the fact that cases of catarrhal icterus 
which have de1·elopecl in this manner are most frequent in spring 
a ncl antumn. This so-called icterns vernalis, autumnalis, etc., 
does not present any peculiarity. 

Frnm time to time veritable epidemics' ancl endemics of 
1 Such epidemics have been described in ancient as well ns modern nncl even the 

mm1t recent times (Decaisne and Bee in Paris: Gaz. dea hOpi tanx:, 1872. No. 26; Rizet, 
Reim, Diamu-ntoputos, Athens; Stitzer, J(uelmlwrn, Klingellwojfcr, and others). Thus, 
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catarrhal jaundice are observed, usually in its mildest form. In 
such cases we are at once inclined to think of atmospheric 
influences. The suspicion is forced upon us, with regard to 
certain epidemics, that miasmatic influences have at least aided 
in their prnduction as, for instance, in the one described by 
Rizet,' in which the cleansing of a ditch in a fortress of Anas 
was the exciting cause for the outbreak of the endemic in which, 
at first, only the laborers engaged in this work were affectecl 
with jaundice. As a rule, individuals of every age ancl concli
tion am indiscr iminately affected in epidemic icterns. Excep
tionally certain classes of the population suffer more or less 
exclusively. In the epidemic dPscribed by Rehn in Hanan, 
children were almost alone affected. Stitzer' describes two 
"house-epidemics," in one of which live, in the other fourteen 
persons were af1'ected, and considers the cause of tl1c infection to 
ha,·e been bacteria, developing from decomposing substances 
which had escaped from a defective drain-pipe in the kitchen. 
Koehnhorn,' Lindemann,' See, and others, describe military epi
demics, which occurred among certain classes of soldiers, living 
in garrison during times of peace as well as on the field. I know 
of a small epidemic of this kind in the Tuebingen garrison, in 
which the recruits alone su ffered. Koehn horn endeavors to show 
that the cause of the military epidemic observed by him con
sisted iu insufficient vat·iety in the diet of the soldiers. Froehlich' 
has rnry recently compiled the statistics of more than thirty 
hitherto reported epidem ics of icterus, and in connection there
with has described four military epidemics observed by himself, 
in which the recruits wore alone affected. Froehlich distin
guishes two ,·arieties or icterns epidemics. One form, which occurs 
in Europe, and especially in Germany, presents itself symptom-

Dccai..~ne, for example, reports au epidemic of ' 1 esscntial icterus" which prevailed in 
Paris and its vicinity in the autumn of 1871. Cf. Compt. rendus de l'acad. des sciences. 
1871 , p. 14S6. 

1 Cf. Virclt0tc u. Yirsclt, Jahresbcr., etc., f. 1867. II. S. 157. 
'Wien. Med. Presse. 18i6. No. 12-17. 
3 Berl. klin. Wochenscbr. 1877. No. 7. 
4 Deutsche Zeitschr. f. prnct. Med. Redig. 'll. lfwzze. 1874. No. 45. 
5 Deutsch. Arch. C. klin. l'IIed. Btl. 24, S. 304. 1879. 

VOL. IX.---33 
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atically as ordinary catanhal jaundice, and is in no respect dis

tinguishable from sporadic cases of the disease, not even with 
reference to etiology. The other form, which is generally ob
served in hot climates, though sometimes also in France, appears, 
however, to be closely related to yellow fever, and in fact to be 

only a modification of the latter. It is especially this variety 
which presents cases o[ acute yellow atrophy of the liver, although 
they are not entirely absent in the first form. 

Among those noxious influences which act directly upon the 
mucous membrane of the bile-clucts ancl produce catanh, the 
circulatory disturbances of the liver merit the chief attention in 
point oE frequency; this is especially trne of v0nous stasis of 
the bloocl in this organ, in which the walls of those bile-ducts 
which are situated within the liver are also implicated. Stases 
of blood in all organs, and certainly also in the bile.ducts, are a 
frequent cause of catarrh . The stases of bloocl in the liver which 
accompany emphysema o( the Jnngs, tnitral rPgnrgi ta.tion, degen

eration and insufficiency of the muscular tissue of the heart, 
etc., may therefore, in addition to other factors, be taken into 
consideration in the explanation of icterns occurring in these 
diseases. 

Certain poisons, especially acute phosphorns·poisoning, anc1 
certain in[ectious condi tions, such as cholera, typhus, etc., are 
notoriously attended with catanh of the bile-clucts, ii not always 
with icterus. " Te may suppose that, in these cases, a poison 
which is present in the bloocl acts directly upon the mucous 
membr:tne of the bile-cluct and gives rise to in!lammation. Jn 

many cases of this kincl, however, the ex istence of gastro-dno
denal catarrh, which has spread to the bile-d ucts, mnst also be 

taken in to consideration. " ' e also know that intermittent fever, 
syphilis, ancl othe1· clyscrasiro, may act as causal factors in 
catarrh of the bile-ducts. \Ve can on ly entertain smmises with 
regard to the closer connection between the symptoms in all of 
these cases. 

Direct irritation of the mucous membrane of the biliary pass

ages is effected most evidently (because clone in a coarse mechan
ical manner) by bodies which partake, more or less, of a foreign 
character, and are in prolonged contact with the mucous mem· 
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brane. These most frequently include gall-stones, more rarely 
living parasites (rouncl worms, distomata) which, on account of 
their presence in the gall-bladder and larger bile-ducts, give rise 
to inflammation of a primarily catarrhal character, sometimes 
localized, sometimes diffosed over all the canals. Cases of this 
kind are distinguished by the severe character of the anatomical 
lesions, the tendency to ulceration, and even perforation of the 
bile-ducts. 

These will be folly discussed, at a later period, in special 
chapters. On the other hand, we mnst not omit mention of the 
fact that the bi le itself may, under certain circumstances, act 
as a somce of inflammation upon the mucous membrane of the 
canals. In particular, the bile which has for a long time remained 
in the gall-bladder, and has thereby become inspissated, as, for 
instance, in prolonged fasting, is regarded as a cause of catarrh 
of the mucous membrane of the organ. "'ell-defined chemical 
changes, abnormal transformations or additions of foreign sub
stances (so-called acridities) have, however, not been hitlierto 
demonstrated as the cause for the inflammation-producing qual
ity of the bile. Perhaps the catarrh of the bile-ducts, which 
occurs in dyscrasic affections, may also be attribt1ted to an 
abnormal constitution of the bile. 

The predisposition to catarrbal jaundice is almost equal in 
both sexes. The d isease occurs much more frequently, howevt'r, 
in youth than at a more advanced age. 

Pathological Anatomy. 

Simple catarrh or the bile-ducts is quite often found accident
ally in autopsies upon indidduals who have presented none of 
its symptoms during life. On the other hand, we do not find 
very frequent opportunity or making an autopsy in those cases 
in which, to judge from the symptoms observed, we were justi
fied in diagnosing well-marked catarrh of the bile-ducts. In the 
cadaver, catarrh of the larger bile-ducts is less marked by the 
hyperromia ancl redness which were undoubtP.dly present during 
life, and which, if they are at all visible a[ter death, are com
monly concealed by imbibition of the biliary coloring-matter by 
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the mucous membrane of the bile-c1 ucts. \Ye must pay more 
a t tention to a cer tain amoun t of swelling, Jlaccidity , and succu
lence of the mucous membrane, which may even a t tain the con
dition of crdema in parts, and to the signs of increased secretion 
and copious production of cells upon the surface of the mucous 
membrane. The bil e-ducts a re found fill ed wi th turbid bil e 
mixed wi th mL1cus or wi th a grayish white, very turbid, mucoid 
substance, which is very ri ch in desquamated cylindrical epithe
lium-cell s, that have partially undergone myxomatons degenera
tion. 'l'lie condition of the pars intestinal is of the common bile
duct is of especial importance, both because the inflammatory 
affection of the mucous membrane usually spreads backward to 
the smaller bile-du cts, and especially from the fact that the p res
ence or absence of the most important symptom, Yiz. , jaundice, is 
chiefly determined by the ana tomical condi tion of the pars in tes
tinalis choledochi. E,•en a modera te catarrhal swelling of this 
part will suffice to produce a cer tain amoun t, if not absolute, 
closure of the excretory duct, and therefore stasis of bile and 
icterus. Care and judgment are requisite in order to c1etermine 
upon the cadaver whether this part was closed during li fe. \Ve 
must remember tha t a swelling of the mucous membrane, which 
may have rendered the tlow of bile in to the intes tine impossible 
during life, may disappear after death , and tha t a sound may be 
passed post-mortem through the terminal end of the common 
bile-duct, and the bile be squeezed out of the latter into the 
intestines, although the pressure, to which the bile is subject 
in the excretory ducts, was insufficient to effec t this during life. 
The previous ex istence of occlusion of the pars in tes tinalis of the 
common bile·cluct from a swelling of the mucous membrane may 
be regarded as demonstrated, when its opening presen ts a certain 
amoun t of succulence and swelling of the tissue, perhaps eYeu 
mclema, hyperwmia, anu hemorrhage into the mucous membrane, 
when a whi tish plug of mucus may be pressed out of the extra
intestinal end of the bile-duct, and the mucous membrane in the 
region of the narrowed pars intestinalis is fo und to be colorless, 
a lthough the remaining portion (situated fur ther backward) is 
dilated and appea rs to be tinged wi th bile. The white col or 
(untinged with bile) of the occluding plug of mucus, and the 
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absence of imbibition of the mucous membrane of the pars in
te;tinalis witll bile show that this portion of the canal has, 
for a certain length of time, not come in contact with the bile, 
and that it has been impermeable. In cases in which the flow 
oE bile into the intes tine is prevented by catarrh or tile pars 
intestinalis choledochi, the bile which has been secreted during 
this period will accumulate in the gall-bladder and g ive rise to 
more or less marked dilatation of the latter. A certain amonnt 
of dilatation will also be produced, by tlie stasis of the bile, in 
the larger bile-ducts inside as well as outside the liver. The 
widened Iundus or the immoderately distended gall-bladder 
sometimes projects from 3 to 6 or more ctm. beneath the sharp 
border of the liver. At the height of the afl'ection the entire 
li\·e 1· is slightly enlarged, its tissue presents more or !es; imbibi
tion or bile, and is of" yellowish brown or brownish green color. 
The mucous membrane of the stomach and dnodenum presents 
the signs of acute catarrh: reilness and swelling, and a thick 
coating of tui·bid, not very tough mucus. The simple acute 
catarrh of the bi le-ducts, especially of the pars intestinalis chole
dochi and the gall-bladder, which has been jnst described, usu
ally subsides in a few weeks without leav ing any traces, the 
swelling or the mucous membrane of the bile-ducts disappears, 
the secretion o( bile retums to the normal, the flow occurs with
out interference, and the entire biliary apparatus presents no 
further abnormal conditions. After the disease has, in the main, 
run its course, it occurs, in exceptional cases, that a few bile
ducts within the liver remain obstructed by colol'less. firm plugs 
of mucus. In such an event, scattered spots are found in the 
lil'er tinged with bile, while the remainder of the gland has re
gained its normal appearance. 

'l' he anatomical appearances in the di sease are very dilierent 
when the terminal portion of the common bile-duct has re
mained pervious, as occurs, for instance, in acute phosphorus
poison ing, while the finer hepatic ducts, which are still vi sible 
to the naked eye, constitute the chief seat of the catarrh. The 
large excretory ducts and the gall-bladder are then found to be 
only moderately fill ed with pale yellow bile or almost entirely 
empty. Upon making sec tions through the liver, however, it is 
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found that the finer bile-ducts, which follow the branches of the 
portal vein, are completely tilled with tough, turbid, almost 
white plugs of mucoid consistence, whicll, upon microscopical 
examination, are found to be almost entirely composed of des
quamated cylindrical epithelium-cells of the bile-ducts. 

\Vhen the catarrh is limited to the gall-bladder and the dnc
tus cysticns, while the choledochus and hepatic ducts are unaf
fected, the gall-bladder appears to be modemtely distended by 
inspissated, tough, blackish green bile, whicb is mixed with a 
large amount of opaque, grayish yellow mucus. Or the bile 
is entirely wanting and the gall-bladder is filled with opaque, 
pale mucus or a muco-purnlent mass; tile mucous membrane, is 
however, markedly swollen and succulent, in some places strongly 
congested, in otbers amemic, of a bright yellow color and cov
ered with a thick layer of mucus; superficial ulceration may 
also be occasionally observed. The catanh of the gall-bladder 
produced by foreign bodies (gall-stones) presents a similar 
character, with the exception that more marked tissue-changes, 
especially ulcerative processes, make their appearance. These 
will be discussed, however, at a later pe1fod. 

In the rare cases in which catarrhal jaundice assumes a 
chronic course it may happen that all the bile-ducts, which are 
visible to the naked eye, are not only found filled with a thin, 
muco-purulent, bright yellowish gray (often almost colorless) 
fluid, but are also considerably dilated. The mucous membrane 
of the bile-ducts, in such cases, is pale, Jlaccid, thickened, the 
hepatic tissue stained with bile, the entire organ swollen, the 
walls of the gall-bladder cedematous. Such a catarrh of the bile
ducts is, however, very rarely observed, and only when the ter
minal portion of the ductus choledochus is permanently occluded. 

Pathology. 

General Clinical History. 

The clinical history of catarrh of the bile-ducts presents va· 
rious differences, according to the mocle of development, the 
8ituation, and the extent of the inflammation. In ordinary cases 
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of ca tarrhal jaundice the di sease begins immediately after au 
attack or i11digestion or a[ter a "cold," with the symptoms of 
gastric catarrh. The patient experiences a sensation o[ pressure 
and fulness in the region of the stomach, complai11 s or nausea 
n.nd frequent eructations ; vomiting is sorneti mes observed. 
Ileadache tlien makes its appearance, with sligli t cbilly sensa
tions, tendency to ver tigo, unwillingness to ped o1m bod ily or 
mental work, general torpor and lassitude ; the lat ter sym ptoms 
so111 etimes attain such severi ty that we may be led to apprehend 
the development o[ typhoicl fever. Anorexia is p1·esent, there 
is an an tipathy to food, especially to very fatty articles; whil e, 
on the other hand, the thirst is increased and there is a desire for 
colcl and acid drinks. The tongue presents a white coa ting and 
is somewhat swollen. The patient experiences a pasty, bitter, 
or other abnormal taste in the month. Slight febrile disturb
ance is often present in the beginning of the disease, though 
fever may be al together wan ting during its entire course. Con
stipation is usually present, but diarrhcea is q uite frequently 
obserrncl when the in testinal tract is morn seriously affected . 

After these sy mptoms have Ja stecl four to Jive days (often, 
however, onP to t.wo weeks), the signs of jaundice gradually de
velop. A faint yellowish tinge is vi sibl e upon the conjunctiva; 
this becomes progress ively deeper ancl more in tense, ancl sp1·eads 
to the remainder o{ the body in the next few days. At the same 
time the dry stool s lose their color >incl become pale gray, while 
the urine is dark, and a chemical examination shows the pres
ence o{ the coloring matters of the bile ancl of the biliary acids. 
Upon the appt>arance of icterus the rapidi ty o[ the pul se, which 
is originally somewhat increased , sinks below the nonnal, some
times even to fifty bea ts per minute. Tile patients complain 
quite frequently of pruri tns, which is especially annoying at 
night.. Xanthopsia , on the other hand, is only excep tionally 
present. The patients usually present a morose, irri table di s
position ; sleep is generally restless and broken by dreams. 
Upon physical expl oration of the abdomen the epigastrinm is 
Connel to he somewhat di stended, the li ver somewhat enla rged 
ancl projec ting two to three ctm. beyond the arch of the ribs. 
The right hypochonclrium is sensitive on pressnre ; in addition, 
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the patient also experiences at times, in the region of the liver, 
a dull pressure or even a darting pain, which, however, only 
attains slight intensity. In many cases the dilated gall·bladder 
appears at the border of the liver, co1Tespondi11g to the outer 
edge of the rectus abdo111 inis, as a tumor, which is recognizable 
on percussion and, under certain circll!nstances, on palpation, 
aml extends over the circumference of a dollar piece. 

In fa1·orable cases, such as are usually 111 et with , the disease 
has, in the main, run its course after a period or ten to fourteen 
days. The subject ive symptoms, at least, are usually not of any 
moment after this period. The end of the disease does not 
appear sudde nly with "cri tical di scharges," but occurs very 
gradually . The rctnrn of the appetite is, as a 1·11le, the first sign 
of beginning recovery; then the other sy mptoms of gastro-intes
tinal catarrh disappear. Finally, the jaundice also disappears, 
the stools become slightly , then more strongly, tinged with bile, 
while the bile-pigment grad uall y disappears in the urine. The 
integument then recovers its normal color, thoug h three to four 
weeks usually elapse from the beginning of the di sease before 
this occurs. 

In rare cases the disease is much more obstinate; three to four 
months then elapse before the gastro-intestinal catarrh subsides, 
a.nd the bile aga in pursues its regular cou1·se into the intestines. 
Under such cirnumstances striking emaciation and very marked 
amemia generally develop, and the patients require a. long period 
before recovery fully occ LLrs. 

Symptomatology. 

According to the preceding description, the factors which con
stitute the cl inical history of ordinary catarrhal jaundice are the 
three following: 1, catarrh of the stomach and in testines, upon 
which the general disturbance and, at times, the fever depend; 
2, the jaundice; and 3, the local symptoms on the part of the 
Jil-er ancl gall-bladder. The following remarks will hold good 
with regard to the various relations of these three factors to one 
another: 

\Ve have .Previously stated with reference to the gastric catarrh, 
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that it is not by any means present in all cases of this disease. 
Quite frequently (and especially in so-called epidemic icterus) 
the general condi tion is scarcely affected, the tongue i;; not 
coated, the appetite undisturbed, the thirst is very moderate; 
slight co11stipation is alone observed. " ' hen the symptoms of 
gastric catarrh are present, they precede the development of the 
jaundic<' by three to tirn days. This period is requisite for the 
spread o( the catatTh from the stomach to the duodenum and 
cluctus choledochns, and for the development of stasis of the 
bile to such an extent that absorption of the latter must occur. 
The catal'l'h is more frequently accompanied by constipation than 
by cliarrhu'a, a fact which tends to show that the catarrhal pro
cess in the inte tinal canal does not extend far beyond the clno
clennrn, or does not attain great severity. The fe,·er present in 
indi,·idual cases, a11(l which is almost always very slight, is also 
due to the gast1·ic catat'l'h. It is a J'ema1·kable fact that the 
symptoms ol gastri c catarrh, and especially the disturbances in 
the general condition, undergo marked improvement very soon 
after the development of jaundice. Usually, however, the initial 
symptoms are combined with the jaundice for a munber of clays. 
The jaundice generally lasts a few days longe 1· than the gastric 
catarrh; in much rarer instances the former disappears, while 
the di sturbances of digestion continue. 

The jaundice, which accompanies catarrh of the bile-ducts, 
ari ses from mechanical causes, and is an obstruction-jannclice of 
the purest form. It is due to the occlusion of the (Ia 1ge r) bile
ducts by the inflammatory swelling of the mncons membrane 
and by tough plugs of mucus. Tbe occluded portion col'!'e· 
sponcls, as a rnl e, to the pars intestinalis choledochi, in which 
case the obstrnctecl bile may lead to dilatation of the bile-ducts 
and gall-badder, and to enlargement of the liver. II the occlusion 
is caused, on the other hand, by tough plugs of mucus which are 
situated in the finer (though still visible to the naked eye) hepatic 
ducts, as occurs in acute phosphorus-poisoning, according to the 
investigations of 'Vyss and Ebstein, the gall -bladder and the 
larger excretory ducts will be found empty, or almost so. The 
obstruction at the pars intestinal is is, however, not an absolute 
one, i.e., it may be overcome under certain circumstances, as, 
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for instance, when the pressure of the bile in the ductus chole
dochus is correspondingly increased. The pressure or the bile, 
which is equal to the pressu re under which it is secreted, then the 
action or the lllU SC U!ar fibres in the walls or the bile·ducts, the 
vigor or the morements of inspiration, perhaps also the disten. 
tion of the in testi nes, will determine whether the bile will flow 
or not when the obstruction reaches a certain grade of severi ty. 
In addition, the obstruction is not always complete, i.e., the pars 
intestinal is choledochi may be considerably narl'Owecl , but not 
entirely occluded. A small portion ot the secreted bile then passes 
into the intestines; the greater proportion, however, is retained in 
the larger ducts and gall -blaclcler. This explains the fact tliat 
the discoloration of the stools is not, by any mea ns, always com· 
plete, and that, in other cases, the stools are at times colored, at 
times colorless, while the yellow diseoloralion or the skin barely 
shows any change in intensity . The gradual increase of the 
obstruction to the flow of bile also explains why the jaundice 
develops more slowly in catanhal icterns than, for instance, in 
the suddenly developing occlusion o( the choledochns by gall
stones. \Vhile, in the latter, the yellow color of the skin 
appears within six hours afte r the occurrence of Lh e occl usion , 
and may be fully cle,·eloped in twelve hours afterward, we find 
that three clays elapse, as a general rul e, in <"atal'l·hal icterus 
before the conjunctim becomes yellow, and five lo six da_r s 
before the yellow discoloration of the skin has reached its 
maximum. 

The pulse and temperature of the body are influenced by the 
jaundice, or, to speak more accurately, by the biliary acids 
which have passed into the bloocl. The mpiclity of the pulse 
diminishes, as a rule, upon the development of icterus; if it was 
prev iously normal, it not infrequently s inks to fifty beats per 
minute. Ir fever does not happen to be present, the temperature 
of the body falls to 36.5° C. (97.8° F. ), or even lower. 

Only in very rare cases of catarrhal icterus does the satura
tion of the blood with ingredients of the bile reach such a height 
that the grave symptoms of poisoning develop which are known 
under the term c!Jolromia. If the kidneys, which must he 
regarded as by far the most important organs in the excretion 
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of the constituents of the bile which have accumulated in the 
blood, fuuctionate normally, and the excretion of Ul'ine is not 
accidentally intel'rnpted (fol' instance. by occlusion of the Ul'eters, 
etc.), no symptoms of cholremic poisoning, and especially no 
grave cerebral symptoms, will develop, even when the ductus 
choledochus is completely occluded, if this does not continue 
more than two to three week s, as u sually occurs in catanbal 
icterus. 

The local symptoms on the part of the liver and gall-bladder, 
viz., enlargement of the liver, pressul'e and pa inful sensations in 
the right hypochondl'ium, enlargement of the gall-bladder in the 
form or a tumor which is as lal'ge as a dollai" not very hard, and 
projects beneath the lower bol'der of the live!', are entirely absent 
in numerous cases of catanhal icterus, or are often so slight, 
when compal'ed with the accuracy of our explorative measurns, 
that they are worthless in making a diagnosis, at least from a 
positive point of view. ThPy are especially absent wh1' n the 
catal'l'h does uot affect the large excretory bile-ducts. If the pre
viously mentioned local symptoms al'e pl'cscnt in their entirety, 
they serve to indicate positively that the cata rrh in rnlves the 
terminal portion or the cluctus choledoclrns, and has led to its 
occlusion. The bile secreted under such cii·cumstances will dis
tencl all the bile-ducts, including those situated within the liver, 
upon which depends the increase in the volume of the liver :iml 
the tension of its serous coat. which causes the patient to experi
ence shooting pains and clull pressul'e in the region of t11c orga n. 
These sensations are also dne, in part, to the dilatation or the 
gall-blaclcler, whose serous coYering has been immoderately dis
tended . In addition to tbe lal'ge quantity of the bile which 
presses backwal'Cl from the choledochns, the enlargement of the 
gall-bladder is, perhaps, also dne to a sol't of paralytic coudition 
of its muscular coat, which we may explai n by the spreacl of the 
inflammatol'y process from the mucous membrane. 

If the catarrh is limitecl to the gall-bladder, no increase in the 
size of the liver will be noticeable. The gall-bladder also will no t, 
as a rnle, be enlarged to such an extent that it is recognizable upon 
palpation and percussion, but, at the most, a feeling of dull pain 
will he felt in the right hypochondrium, which we must rega rd as 
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due to the implication of the serous membrane in the inflamma
tory condition or the walls of the organ. Jaundice will be absent; 
under certain circnrnstances, slight fever will be present. The 
above-mentioned factors will enable us to di scriminate between 
catarrh or the bile-ducts and isolated catarrh of the gall-bladder. 
Lnton has thought it necessary to denote this difference by spe
cial nosologica l terms. To the isolated affection of the gall
bladder he applies the term cholecystitis catarrhalis, and to 
inflammation of the bile-ducts, angiocholitis-an incorrectly com
ponnded word, which shonld be replaced by the term cholangio
itis (formed in a manner analogous to that of Jymphangioitis). 

Oornplications ancl Seqitelm, 

in the ordinary sense, occur, on the whole, Yery rarely in catar
l'lial icterus. \Ve must especially mention the formation of gall
stones, as there can be no doubt that the catarrh, espec ially when 
it affects the gall-blaclcler, gives the first impetns to calcu lns for
mation, partly from the accumulation o( thick mucus (rich in 
lime salts), partly from inspissation of the bile, which is retained 
in the gall·blaclcler, when the cluctus cysticus has been occluclecl 
ancl renclerecl impermeable by the swollen mucous membrane. 
It goes without saying that the causal relation may also be re
versed, i.e., the catarrh may be clue to the irritation produced 
by the calculus, or is, at least, maiutainecl ancl increasecl by it. 
\Ve have previously intimated that catarrh of the bile.ducts may, 
in individual cases, assume the character of a true blennorrhooa, 
continue in this manner for months, and lead to diffuse or sac· 
culatecl dilatation of the bile-ducts, or even lo suppuration of the 
latter ancl the formation of small hepatic abscesses. \Ye may 
here mention that it appears as if simple catarrh of the bile-ducts 
may, in exceptional instances, be transformed into true croup. 
A case belonging to this category will be reported further on 
under croup of the bile-ducts. 

Among the sequelre of catarrh of the bile-ducts, the perma
nent, organ ic occlusion of the lumen of the biliary canals is most 
to be apprehended. This is cansecl by the fact that the surfaces 
of the excoriated mucous membrane, which has been deprived of 
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its epithelium, become agglutinated a t those places in which they 
come in coutact on accoun t or the swelling of the mucous mem
brane, and grow toge ther like the granula ting surfaces of a 
wound. Such an organic occlusion occurs, perhaps, most fre
quentl y in the rela tively narrow ductus cysticus ; i t leads to 
dropsy or obliteration of the gall-bladder-symptoms which are 
of no special importance with regard to the subjective well-being 
of the patient. The occlusion of individual bile-ducts within the 
liver is al so usually unaccompanied by any serious consequences. 
But the results are different when the ductus ch olec1 ochus is 
orga nically and permanently occluded in the manner indicated: 
the bil e is retained in the ducts, dilates the lat ter to an enormous 
ex tent, causes di sappearance of the hepatic tissue, and a condi
tion of marnsmus and cachexia develops, which usually causes 
death after the lapse of a fe w mon ths. 

D iagnosis. 

There can be no question of a diagnosis of simple catarrh of 
the bile-ducts until jaundice has developed ; then, however, the 
recognition of the di sease usually presents no further d iffi culties, 
although it still remains somewhat doubtful in the first fpw da.ys, 
ancl only the further course may secure entire certainty with i·e
gard to i ts nature. The diagnosis of catarrhal icterus must be 
based upon the symptom s of gastric catarrh prior to and accom
panying the jaundice, and which can be a t tributed, as a rnle, to 
some defini te exciting cause, such as faulty di et, a cold, etc.; fur
thermore, upon the usually slight general di sturbance, upon the 
unim porlancP or even entire absence of changes in the li ver, and, 
finall y, upon the fact that the jaundice develops nnex pertc>dly in 
individuals who are otherwise entirely heal thy, and especially in 
the young. The simultaneous occurrence of numerous cases of 
jaundice, at certain times and places, is testimony to the fa ct that 
the individual case in question is one o( simple catarrhal icrerns. 
Cat:m ·hal icterns iR most readily mistaken, in the beginning, for 
that fo rm of :jaundice which is due to closure o( the d uctns chole
dochus and cluctus cysticus by gall stones (or by round-wo1·ms, 
distomata, etc.). \Ve must, therefore, immedia tely endeavor to 
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ascertain whether the individual has not previously suffered from 
jaundice, combined with attacks of pain presenting the charac
teristics of hepatic colic, and whether gall-stones have not been 
observed in the stools. If this has occurred, the view that the 
jaundice is produced by occlusion of the bile-ducts by gall·stones 
would be more plausible than in the opposite case. Moreover, 
noteworthy differences become evident when we contrast the 
symptoms of catarrhal icterus with those of obstructive jaundice 
in consequence of the presence of gall-stones. In the icterns 
produced by gall- stones great tenderness is almost always pres
ent in the region of the liver, the pains occur paroxysmally, 
and present a cardialgic character; the icterus appears within a 
few hours after the paroxysm of pain, and, as has been stated 
above, attains considerable in tensity in much less time than 
occurs in catarrhal icterus. The jaundice which is due to gall
stones occtu-s more frequently in miclclle and olcl age, and more 
often in the female than male sex, while catanhal icterns espe· 
cially affects the young, and more often the male sex. Rapid 
development and disappearance of icterus, variations in its inten· 
sity, which go hand-in-hand with paroxysms of pain, constitute 
testimony to the view that the jaundice is clue to gall ·stones. A 
more uniform course of the icterus, without variations in its 
intensity aml without paroxysms of pain, and a duration of the 
jaundice of about three weeks, speak in favor of catarrhal icte
rus. The uppearance or absence of biliary calcn 1 i in the fmces 
will , however, soon give a positive solution of this question. 

Cutanhal icterus may also be mistaken, in the beginning, for 
that variety of jannclice which uccompanies diffuse inflammations 
of the lh·er, cirrhosis, acute yellow atrophy of the li ver, hepatic 
cancer, ancl various other grave affections or this organ. But in 
all these d iseases the icterns will he preceded, as a rule, by other 
symptoms, in addition to those of gastric catarrh, especially on 
the part of the liver itself; the general condition will be more 
seriously affected iu them, and a careful examination of the 
patient, which is advisable in every case of icterus, will generally 
show more marked changes in the liver than belong to catarrhal 
icterus, in which they may even be entirely absent. 'fhe uncer
tainty in the diagnosis will, however, only continue for a few 
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clays, as the obsermtion of the fur ther course of the c1 isease will 
soon show whether we lrnve to deal with a rnil cl, simple catanh 
of the bile-clncts or with a deep-seated and dangerous affection 
of the liver. 

Catarrhal icterns may al so be mistak en for that form of jaun
dice which is produced by compression of the ductns choledo
chus or cluctus hcpaticus, by means of small tumors which are 
not recog nizable by palpation, and by similar anatomical lesions. 
The short duration of the jaundice in simple catarrh is here de
cisive, as well as its chronic character when tumors are p1·esent 
which press upon the biliary canals. The c1if!iculty or the differ
entiation increases, and the diagnosis may be undecic1ec1 for 
months, in those cases in which the catarrh or the bile-ducts 
has beconw chron ic. _\_decision conceming the catan·lrnl natme 
of the affection in such cases can only be arri\•cc1 at when the 
janndice, which together with its producing cause has been 
regarded as irreparable, finally disappears anc1 perfect health is 
gradually restored. 

D uration, Termination, Prognosis. 

Ordinary ca es or catarrhal icterus have a c1uration, on the 
average, or about four weeks. 11Iilc1er cases, which are known 
as icterus simplex on account of the absence or symptoms on 
the part of the s tomach and the very slight affect ion o[ the gen
eral condition, o[ten run their course in a much shorter period, 
Yiz., in ten to twel \'C days. This occurs with special freq nency 
in epic1emic icten1s_ On the other hand , cases occur, though 
very rarely, in which the catarrhal jaundice continues much 
longer than usual (even three to four months), until the bile 
finally makes it accustomed escape into the intestines_ Frerichs 
(L c. p. 423) reports a case of this kinc1 occurring in hi s own ex
perience, in which, however, the general condition was scarcely 
more affected than in the usual shorter con1·se of the disease. 
Catarrh o( the bile-c1ncts, which accompaniPs di seases o[ the 
liver, vari es in c1nration according to the nature of the primary 
hepatic affection . It usually disappears quite rapidly, bnt, on 
the other hanc1, returns with greater readiness. 
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The disease almost al ways runs a favorable L'Onrse, and recov
ery is complete. A more infrequent termination o[ the catarrh 
is the suppurath·e inflammation of the bile-dtrnts with diffuse or 
sacculated dilatation of the biliary canals, which may reach such 
a degree of intensity that the hepatic tissue is thereby com
pressed ancl partly made to disappear, or which is accompanied 
by the formation of small abscess-like cavities in open communi
cation with the dilated biliary canals. These very grave changes 
occur with the greatest readiness when the mouth of the cluctns 
choleclochus is permanently and organically closed by a process 
analogous to adhesive inflammation (cf. on this point the chapter 
on occlusion of the bile-ducts) . 

Prolonged duration of jaundice is often followed by anremia 
and emaciation, e1·en when recovery finally occurs. In unfavor
able cases, in which the disease is prolongecl by repeated errors of 
diet and irregular habits of life, such as are produced by want 
ancl privation, even the danger of cholrnmic intoxication is not 
exclnclecl, and this always pursues a fatal course if severe cere
bral symptoms have been induced. 

The prognosis in general may, therefore, be termed favorable 
in simple catanhal icterns. \Ve must not, however, omit to 
mention that cases are not extremely rare in which a patient, 
after he has merely presented Ior two to three weeks the symp
toms of simple catarrhal icterns, and although his conclition had 
not given rise to the faintest suspicion of clanger, is suddenly 
affected with severe nervous symptoms and presents the signs of 
icterus gi-avis. Such patients usually die after a few (two to 
three) days, ancl the autopsy reveals the changes which are char
acteri stic of acute yellow atrophy of the liver. If the catarrh of 
the bile-dnrts and the icterns produced thereby is only part
symptom of some more serious disease, such as pneumonia, 
typhus, acute phosphorns-poisoning, etc., the prognosis will 
natnrnlly depend upon the latter. If the catarrhal jaundice is 
undiminished after a period of four weeks, if dull pains are con
tinually experienced in the region or the li.-er, if shooting pains 
are superacldecl from time to time, and variations in the intensity 
of the jannclice are perhaps noticeable, the prognosis becomes 
much more grave. Tliese phenomena point toward a beginning 
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dilatation of the bile-ducts, a fact which is o[ bad omen, because 
as a rule it presupposes a permanent closure of the mouth of the 
ductus cholcdochus. 

Treatment. 

In the treatment of catarrhal jaundice, the etiological factors 
of the disease must first be tiiken into consideration. If the lat
ter has begun with symptoms of gastric catarrh; if nausea, vom
itin,g, perverted taste in the mouth, protrusion of the epigastrium 
and similar symptoms are present, the exhibition of an emetic is 
indicated, though only under the condition that the gastric ca
tarrh has been produced by an excess of inJigestible fooJ and 
abnormal products or decomposition in the stonmch. If this 
supposition does not hold good, it is better to omit the use of 
emetics because, when used carelessly and excess ively, they very 
readily aggravate the catanhal condition of the gastri c mucous 
membrane, and the act of vomiting in itself may g ive rise to 
jaundice. During the later period of the disease emetics have 
also been often employed with the view of overcoming, by the 
act of vomiting, the obstruction which prevents the flow of bile. 
'Ve shall soon return to this point. If the catarrhal icterns is 
attributable to a cold, in which event bronchial catarrh is often 
present at the same time, diaphoretic measures arn in<licated in 
the beginning. The patient should take a warm fllll bath, 01· 

what is pel'l1aps still better, a vapor bath , and should secure a 
continuance of profuse perspiration, or he should be kept in bed, 
and the attempt made to prodnce diaphoresis by intemal reme
dies (warm drinks, tartar-emetic in interrupted doses, etc.). 

The indicatio m0t·b i would, in the main, be satisfi ed in most 
cases or catanlial jaundice, if we were able to remove the 
obstrnction which opposes the flow of bile into the intestine at 
the pars in testinali s choledochi. The attemp t to effect this 
object has be n made in various ways: by the use of emetics, 
the internal admini tration of acids and alkalies, and finally by 
mechanical means, through stimulation of in testinal peristalsis 
by mean s of copions injections of cold water into the intestines, 
or finally , hy compression and faradization of the gall-bladder. 

VOL. IX.-34 
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Emetics, apart from their immediate object of emptying the 
stomach, are supposed, on account of the actirn contractions of 
the diaphragm and the abdominal walls which occur during the 
act of vomiting, to exert pressure upon the distended large bile
ducts, and in this manner to remove the obstruction at the end 
of the ductus choledochus. There is no doubt that sufficiently 
vigorous contractions during emesis will have this effect; but it 
will only, as a rule, be of short duration, as the obstruction con
sists less of the plug of mucus (although even this may soon be 
re-formed) than of the swelling of the mucous membrane at the 
narrow portion of the canal. This may be temporal'ily overcome 
by the emetic, but will not be permanently removed. 'Ve can 
therefore understand why some reliable observers have obtained 
no success in the treatment or icterus by emetics, while others 
praise their effi cacy. On account of the powerful action of 
emetics upon the mucous membrane of the stomach and duode
num, however, it is advisable, as a rul e, to desist from their use 
and employ other and less active remedies, such as acids and 
alkaline substances, which have long enjoyed a high repute as 
cnrative measmes in jaundice. 'fhe action of acids (aqua regia, 
nitric and hydrochloric acids, citric acid, etc.), is explained on 
the theory that these remedies, by irritation of the duodenal 
mucous membrane at the carnncula duodenalis major, produce 
refl ex contractions of the gall-bladder, which may increase the 
pressure in the dnctus choledochus to such a degree as to over
come the obstruction of the pars intestinalis. Alkalies, however, 
which are nsnally administered in the form of mineral waters, 
act favorably upon the jaundice by increasing the secretion of 
bile, and therefore the pressure in the ductus choledochus, and 
also by increasing the power of the alkaline bile to dissolve mu
rns. In addition, the anti-catarrhal effects of these 1·emedies is 
also beneficial to the mucous membrane of the stomach and duo
dennm. 

Krnll' advises the employment of large injections of cold 
water in the intesti nes in catarrhal icteru s, starting from the 
id~a that a harmless irritation of the biliary excretory ducts 

1 Berl. klin. Wochenscbr. , 18i71 No. 12. 
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may be produced by increase of the peri staltic movements of 
the intestines, and that the obstruction which opposes the flow 
of bile may thus be overcome. "\Vhelher the good effects of 
these injections o[ cold water (which had been previously recom
mended by Mosler) depend solely upon the increased peristalsis, 
or whether the cold water produces, at the same time, a cl1ange 
in the circulatory or secretory conditions of the liver, is left 
undecided by Krull. His plan is as follows: when the catanhal 
icterns is prolonged, or as soon as the diagnosis is rendered posi
tive, the patient slowly receives, by means of an irrigator, an 
enema of cold water once in twenty-four hours. The quantity of 
wate1· varies from one to two litres, at a temperature of 12° R. (59° 
F.); when the injections are repeated ly made, their temperature is 
gra.dually increased to 18° R (72.5° F.), because after repeated ap
plication or the water the in testine does not tolerate the low tem
perature as well as before. The patient must endeavor to retain 
the water as long as possible. J\fore than seven injections were 
never employed, as a larger nnmber was unnecessary. Among 
eleven cases which were successfully treated in this manner the 
shortPst had only lasted five days, the longest almost one and a 
ha![ years. All drngs were di scontinued, and 01·dinary diet 
administered. The first effect of the treatment consisted in the 
rapid di sappea rance of the pressure in the epigastrium, o[ which 
all the patients complained, of the nausea and headache, and the 
return of the appetite. "\\'hen the di sease hacl not lasted too 
long, these disturbances were dissipated in twenty-four hours, 
and complete recovery occurred within lt few days. E\'en in the 
protracted cases this result was obtained within several days. 
In half the cases, fa~ces colored with bile were passed niter the 
second injection; in all cases, even in those of long duration, this 
occurred at the latest in two to four days. A striking feature is 
the rapid disappearance of all gastric di sturbances, which must, 
perhaps, be regarded rather as a symptom than as the active 
cause of the catarrhal icterus. 

A Iew years ago Gerhardt (1. c.) referred to the purely 
mechanical treatment or catarrhal jaundice by compression and 
faradization of the gall-bladder. The compression of the gall
bladder is, as a matter of course, only possible when it can be 
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distinctly palpated, or when it causes the abdominal wall s to 
prolrnde perceptibly. It shou ld tbeu be clasped by the fingers 
and emptied by pressure by forcing it against the vertebml col
umn. "\Ve can Ieel, while the gall-bladder suddenly becomes 
imperceptiUle, a fine blowing murmur, and ca n com'ince our. 
selves by percussion that the dulness of the gall-bladder, which 
had been previously demonstrable, has disappeared." Th e effect 
does not alone appear immediately - in 111a11y patient s the appe
tite at once improves, or the pruritus of Lh e integument di sap
pears by the next night, and the fil'st bile-colored stools appear 
on the second clay-but it is usually permanent. Howerer, 
Gerhardt acknowledges that the duct may again close, if the 
swelling of the mucous membrane continues, and that it may 
be necessary to repeat a similar procedtu e several times. ll'e 
disregard the fact that manual compression of the gall-bladder is 
only possible in a relatively small numbet· of cases, on account 
of t he relations of this organ, but feel ou rselves compelled to 
refer to the possible dangers of the manipulation. \Ve may be
lieve that we have to deal with simple catarrhal icterns, although 
ulcerations may be present at the same time in the gall-bladder, 
ancl its walls (like those of the ductus cysticus and choledochus) 
may present weak points, which fnrni sh a possibility of rupture 
of the gall-bladder, even though the compression be cautionsly 
pel'formed. The danger is so much tbe greater, as ul cerat ions of 
the gall-bladder a nd larger bile-ducts quite freqnently do not 
reveal themselves by the slightest sy mptom. IC the gall-bladder 
is not accessible to the compressing fin g<'r , the requisite compres
sion of the organ may be produced by means of electricity. 
Copland mentions that Hall and Darwin had employed electricity 
for the removal of jaundice. Gerhardt places one electrode of 
a strong induction current with slow interruptions in the region 
of the gall-bladder, and the other electrode horizonta lly opposite, 
next to the vertebral column on the right side. The effect of this 
method can be controlled with certain ty by watching the color 
of the urine. 

In the large majority of cases of catn rrhal icterns we may 
remain content with expectant measures 01·, at least, with purely 
symptomatic treatment. If the general condition is perceptibly 
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affected, and perhaps even fever is present, the patient should 
k eep to bed ; otherwi se he may remain in tbe open air, and 
moderate physical exerc ise should be recommended in mild 
weather. The diet must be carefully regulated, and should 
only consist of soups and light vegetable food (vegetables, pre
serves, etc.), es1wciall y so long as gastric symptoms are present. 
Cool ing, acid drinks, such as soda-water, citric lemonade, etc., 
may also be allowed. Especial weight must be attached to regu
lation of the stools. Tho tendency to constipation, which is usu
ally present, may be counteracted by a few doses of castor-oil, in
stead of which mild laxative salts (Glauber's salts, cream of tar
tar, sal seignette, etc.), infusion of rhubarb with bicarbonate of 
soda, or en•n sma ll closes of aqueous extract of aloes, tinctme of 
colocynth , ancl similar remedies, may be employed according to 
the circumstances of the case. II the stomach is more severely 
afiectecl, enemata shonlcl be resorted to instead of the above
mentioned purgatives. If, on the other hand, cliarrhma occurs, 
a Dover's powder or other opiate, may be ad mini stered in small 
closes. Pains which may be present in the region of the liver 
are combated, when they become annoying, by warm poultices 
in this locality; local abstraction of blood for this purpose 
should be avoided. Prmitus, which is often very annoying in 
icterus, is relieved by washing the skin wi th cold water or 
diluted vinegar, by inunct ion with chloroform, etc. Frequent 
warm baths have a good effect in rapidly removing the icteric 
color of the sk in , as soon as the flow of bile into the intestine 
l1as been re-establi shed; they are also useful i11 reliev ing the 
prnritus. If the calarrbal icterus co11linues unusually long, we 
find that, in add ition to more powerful cleri1·ation to the intes
tines, and the external a nd internal employment of empirical 
remedies, such as aqua regia, especially the su ffi ciently pro
longed u se of mineral-waters, notnbly Carlsbad, Marienbad, 
Yichy, Ems, Kissingen, Homburg, etc., are indicated, ancl so 
much the more when deeper-seated lesions threaten to de,·elop 
in tbe li ver in consequence of catarrh of the bile-ducts, or when 
the jaundi ce itseH is maintained by hyperromia of the li1·er, in
dnrntion, fatty infiltration , ancl similar conditions. In addition 
to the mineral waters mentioned abo1·e, herbs, grape-cures, the 
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bitter extracts, etc., may be tried in such cases. In symptomatic 
catarrhal icterus the treatment mu•t chiefly take the primary 
disease into consideration, and only specially prominent dis
orders clue to the icterus need to be combated symptomatically. 

Purulent, Diphtheritic and Ulceratire Inflammation of the Biliary 
Passages. 

(Cliolecystitis and Gltolangitis suppuratioa, diphtheritica, exub:erans-E-cudative in
flammation of the bile-ducts of Frericlts-C'lwlecystitis and Augioclwlitis of the 
.F'rtmcltauthm·s.) 

.Andra/, Clinique mMicnle. 4 ed. T. II., p. 549.-Louis. Fi~vre typholde. 2 t'.ld. 
T. I., p. 28.-Dance, Arch. gen. de mCd. 1828. 1'. XlX., p. 40.-Rokitansky, 
Hanclb. d. pn.thol. Annt. 1842. III. Bel. S. 367.-Budd, Die krankhten. d. 
Leber. Germnn by Jlenoclt. 18-16, p.175.-llenoclt, Klinik cl. Unterleil>skrnuk
hciten. I. 2 Ed. 1855, p. 79--8.J:..-Frericlts, Klinik d. Leberluaukhtn. II., 
p. 427.-Dictionnaire encyclopedique des sciences mCi<licales by Declwmbi·e. 
T. IX. Pn.ris, 1868, p. 323 et seq.-Klebs, Hnndb. d. }Jnthol. Anat. 1869. I., 
p. 419.-lfoenicken, Bcobachtung einer croupoesen Gallencnna.1-Entzi.induug. 
Berliner klin. Wochenschr. 1870. No. 27, p. 326.--Bh·clt- ffo·sclifeld, Lebrb. 
d. pnthol. Aunt. Leipzig, 1877, p. 964.-C. E. E. Jlo.ffmann, Uutersucbgn. 
i.ib. cl. pn.thol.-ana.t. Veriinclerungen cl. Organe beim Abdominaltypbus. Leip
zig, 1869, p. 222.-Ibid., Vircb. Arch. XLII., p. 220.-Qainquaml, Les af
fections du foie. 1. fosc. Paris, 1879 (Cholangitis hemonhogica).-Te1qfe/, 
Uebe1· eine eigenthtimliche Form von Hepatitis (Hep. scquestrnns). Diss. 
Inaug. Tiibing., 1878 (Reprinted in Schmidt's Jnlub. cl. gcs. :rt:fed. 1878).
P. Carl, Uebe1· hepatitis sequestrans. Diss. Innug. Tiibing., 1880. 

The severe forms of inflammation of the bile-ducts which am 
included under the abo,-e heading belong, according to the united 
opinion of all who have examined the subject, to a relatively 
slightly investigated chapter, which is still in need of slndy in 
many points. In many treatises ancl text-books on pathology 
we find that the forms of disease in question are not even treated 
as separate conditions; it has been deemed sufficient to refer to 
their rarity, ancl they are generally regarded us a consequence 
of cholelithiasis ancl certain parasites, or as complications of ty
phoid fever, etc., and are therefore incidentally discussed with 
these affections. There would be no objection to this if cases of 
suppmative inflammation aud ulceration of the bile-ducts did 
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not occur, which are unconnected with the above- mentioned 
forms of disease, and which cannot be passed over in silence 

, because they ~evel.op rar~ly or ~ppear, for other reasons, to 
possess sllght s1gn1hcance m practice. 

On the whole, however, the inflammations of the bile-ducts 
under discussion do not often come under observation. 

The symptoms are frequently very slightl y characteristic, the 
disease may, despite its often ominous significance, be readily 
mistaken and even entirely overlooked, especially when, as usu
ally happens, it occurs in combination with other diseases, the 
symptoms of which occupy the foreground and engage the entire 
attention of the physician. Our knowledge of suppurati ve in
flammation of the bile-ducts and the conditions connected with 
it, must, therefore, be attributed in great part to observations in 
the dead-house, and even here it is not al ways possible to explain 
the mode of development and the intimate relations of the changes 
which present themselves. 

Infl:unmations of the bile-ducts present great differences with 
reference to their anatomical characters. A simple catarrh , 
which is chietty recognizable hy the more profuse production of 
a mucoid secretion, may progress to inflammation with purulent 
or croupous exudation, even to denudation of the mucous mem
brane, to uloeration and gangrene of the "·all s of the bile-clue ts, 
according to the intensity of the causative irritation and the vul 
nerabili ty of the affected parts. It is impossible to sharply dif
ferentiate these forms which are anatomically so different, because 
they merely vary in degree, and not, so far as we are able to see, 
in their essential character. \Ye shall only dernte separa te 
attention to croup of the bile-ducts. " 'e could more readily 
endearnr to differentiate the cases acconling to the distribution 
of the infiammation over the val'ious regions of the biliary canal 
system, so tha t we might separately consider inflammation of 
the gall-bladder, that of the larger excretory ducts as well as 
of the bile-ducts situated in the interior of the liver. " 'ith regard 
to the symptoms, at least, such a division follows oC itself. Bnt 
even in the description of the anatomo-path ological relations "·e 
cannot dispen e with a separation of exudative cholecystitis from 
the corresponding forms of cholangitis. 
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Etiology. 

The overwhelming majority of all cases of purulent inflamma
tion and ulceration of the bile-ducts may be attributed to the 
presence of gall ·stones and other foreign bod ies (worms), which 
act as mechanical irritants to the mucous membranes with which 
they are in contact. Inflammation which has developed in this 
manner always presents, in the beginning, the anatomical appear
ances of simple catarrh, but the latter may, when the irrita tion 
is more in te nse or the individual susceptibility is increased, ad
vance in to inflammation with purulent, even cronpous, exudation, 
and, ind<·cd, even abrasion, ulcPration, and gangrene may appear 
in the walls or the bile-ducts. The inflammation is then usually 
confi ned to those places, or, at least, to that tract- gall-bladder, 
large excrPtory ducts, hepatic biliary canals-which are directly 
subject lo the irritation. I t some~imes happens, however, that 
it spreads from the part primarily affected over larger areas, and 
indeed, 01·er the entire system of bile-ducts, inasmuch as it ad-
1·ances along the walls of these canal s. In this respect a striking 
disproporti on is somet imes no ticeable between the apparently 
innocent nature of t11 e foreign body and the rf'stricted character 
of the lesion clirectly p rod uced by it, ancl the severity of the ana
tomical chang<·s and their wide distribution throughout the sys
tem or bile-ducts. 

Cases are obsen·ed in which the purulent ch olangi ti s has 
spreacl over all the biliary t'anals within the liver, in which, per
haps, i t has]('(] to the development or numerous small hepatic 
abscesses, ancl in which, nevertheles5, all these canal s are found 
free of fore ign bodies, while one or a few gall-stones are observed 
in the gall-bladder or large excretory ducts, although it is well 
known that a mnch larger number or exactly similar concretions 
are present in many other casPs without an indication o{ cholan
gitis. l;' nder such circumst,rnces i t is questionable whether we 
shoult1 satbfy ourselves with the presence of the foreign body 
in quPstion and regard it as. the sole cause of the cholangitis. 
" 'c mnst rather attempt to determine whether other causes, to 
which we shall soon refer, may not have been acting, and whether 
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accidental mechanical influences, as, for instan cP, falls or blows 
npon the region of the liver, may not have acted in combination 
with the former factor in producing the widespread cholangitis. 
It may also occm exceptionally that the primarily affected spot, 
or the region in which the concretion has been obse1·v,,d, shows a 
slighter g1·ade of inflammation than other parts to wl1ich the dis
order has subsequently extended. In those cases i11 which the 
inflammation extends beyond the region which has been directly 
subject to the mechanical irritation we must always endeavor to 
deci<le wl1 eth1'r the presence of the concretions may be i·ega rded 
as the only cause o[ th0 affect ion. The possibility that a chronic 
inflammation of the bile-ducts may be followed by tlw formation 
of concretions, that the causa l relation between the two phenom
ena may be entirely the reverse of that desc1·ibed above, must 
always be taken into consideration. The question may also be 
rai sed whether the inflammation of the bile-dncts which is pres· 
ent and the development of the concretions which are fo uncl at 
the same time may not be attributed to a common cause which 
should be sought for in an abnormal constitution of the bile 
itself. 

Purulent cholangitis can be caused by parnsites (worms) 
which have reacltecl the bile-ducts by any means, in the same 
manner as by biliary concretions. Round wo1·ms, di stomata, and 
echinococcus cysts have been observed in the biliary passages, 
ancl may there prodnce inflammations of varying intensity. How
ever, cholangitis clue to this cause is not alone rare, at least in 
man , but is usually of a mild form. 

To a second group belong those cholecystiticles and cholan
gitides which occur during the comse of severe typhoid fever 
and other acute infectious di seases, such as cholera, yellow 
fever, pyremia, puerperal fever, dysentery, etc. The ul cerations 
of the gall-bladder, observed by Blane in the fever which occurs 
upon \Valcheren Isla nd, ancl by Boyle and others in the remit
tent bilious l e,·ers of tropical countries, probably also belong to 
this category. The inflammation in these cases is sometimes 
con lined to the gall-bladc1e1·; sometimes it "ffects, in addition, or 
even exclusively, the larger excretory bile-ducts both within and 
without the liver. 
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The processes in question are characterized in general by the 
fact that they lead to necrosis and abrasion of the upper layers 
of the mucous membrane. The abraded layers must perhaps 
be regarded as diphtheritic pseudo-membranes. Ii the patient 
i·emains alive for a sufficiently long period, removal o( the ne
cro;;ed part and ulceratio11 will occur at the place in question. 
This is sometimes accompanied, at least in the gall-bladder, by 
extensive gangrene of the walls, which become converted into a 
so(t, easily torn mass. If adhesive peritonitis cloes not occur in 
time over the afl'ected region, rupture or ulcerative perforation of 
the gall-bladder as well as of the larger bile-ducts may follow. 
La1·ge cavities filled with bile, fet id matter, and the debris o( 
tissue softened by gangrene may form in the neighborhood o( 
the gall-bladder ; these cavities are enclosed by the adjacent or· 
gans that have become adherent by inflammation, and the gall
bladder sometimes appears to have entirely di sappeared. These 
changes of the most severe and dangerous character are, perhaps, 
especially observed whPn gall-stones happen to be present in the 
gall-bladder at the same time.' These destructive processes 
within the biliary passages usually continue for a longer or 
shorter period beyond the primary typhoid affec tion, and may 
even not appear prominently until the latter has run its course. 

Various opinions have been advanced with regard to the cause 
of this so-called diphtheritic cholangiti s in typhoid iever and 
allied diseases. Budd snpposes that the bile, in such cases, pos
sesses a certain acridity in consequence of the typhoid proces;, on 
account of which it must act as an especial irritant and cause of 
inflammation upon the mucous membra.ne of the biliary canals. 
It has been justly maintain~d, in opposition, especially by Fre
richs, anil lately by Jaccoud and others, that such a change in 
the bile cannot be clemonstrated in typhoid fever, and that in 
case the bile should act as an irritant to the bile-ducts, the irrita
tion would prove less severe in typhoid fever, because the secre
tion of bil e in this disease is usually marked ly diminished. It is 
much more natural to connect the secondary cholangitides-as is 

1 Cf. , for instance, C. E. E. llo.ff'mann, Untersucbgn. ueb. d. pa.th. -anat. Veriin· 
dergn. d. Orgo.ne bcim 'l'ypbus a.bdom., Leipzig1 1869, p. 223. Ibid. Virch. Archiv. 
XLII., p. 220. 
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d one, in the main, by F rerichs-with the low condition of the 
general nutrition in the infectious diseases mentioned, and which 
is eddenced by a certain vulnerabili ty of the tissues as well as 
by a greater tendency to ulcerative degeneration and necrosis. 
It must, h owever, l1e conceded that in this manner we only ex
plain the gr:wity and dangerous character or the process; in the 
present case, therefore, the tendency to ulceration and gangrene 
of the biliary canals which have been changed by inliammation, 
while the fact that merely the mucous membrane of the larger 
bile-dLLCts and the gall-blaclder should become affected, together 
with the immediate cause of this local affection, still require an 
explanation. 

A third g roup is composed of those rare cases in which neither 
foreign bodies nor acute infections diseases can be regarded as 
the cause of the inliammation. In occlusion of the bile-ducts, 
especially when this is due to carcinomatous new-formations, we 
sometimes find tt purulent inflammation of the larger bile-<lncts 
develop, a nd, in a similar manner, large and deep-spreading 
ulcerations are also observed in cancer of the gall-bladder, even 
in those parts of the organ which are not affec ted by the carci
noma. In the first case we may presume that the obstrncted 
bile undergoes changes, either from mere concentration or iu 
some other unknown manner, in consequence of which it acquires 
a certain acridi ty, aucl acts upon the biliary canals as a source of 
irritation. Jn the second case we may regard the mixture of the 
carcinomatous discha rge with the bile as the can e of the ulcera
tive cholecys titi s. 

\Yhether the more severe (exudative) forms of cholecystitis 
and cholang itis may al so be p roduced by those causes which, as 
a rnle, only gi,•e rise to ca tarrhal icterns, such as errors in diet, 
expo ure to colcl and wet, etc. , or, in other words, whether sim
ple cataJThttl icterns may be transformed in to a pur ulent, d iph
theritic, or ul cerative inflamma tion of the bile-ducts, is a qt1es tion 
of great interest, for the proper answer of which too few cases 
have been observed. \Vbile some a uthors expressly deny the 
possibility of the transformation of the mild ctt tarrhal into the 
more severe exudative forms of cholangitis, the possibility of 
such a change is tacitly acknowledged by others. In my op inion, 
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such a transformation cannot, by any mea ns, be denied. lf an 
individual, who has fallen into a cold river while his body is 
overheated, becomes affected with marked symptoms of catanltal 
icterns; if, however, this disease does not tern1i11ate in recovery 
even after a period of six t~ eight weeks, but a miltl. degree of 
ictcrus continues for months, with manifold disturbances on the 
part of the digestive tract; if fever develops, which may be inter
rupted by prnlonged periods of apyrexia; if the patient gradually 
becomes emaciated, his energies disappear, and death finally oc
curs from exhaustion after a year 01· more; and if the autopsy 
reveals a purnlent cholangitis, combined, perhaps, with a number 
of small hepatic abscesses connected with the inflamed bile-ducts 
-altliough no Liliary calculi were or are present, although ty
phoid fever, or an allied disease, was not previously present, 
although there could be no question of a contusion of the liver, 
or some analogous cause-we will find ourselves compelled to 
assume (i f we are unwilling to distort the facts) that the purulent 
cholangitis has developed from the simple catarrhal icterns 
which was primarily present and due to the exposure. 

Certain cases of cholecystitis and cholangitis are significant of 
an ex tension of inflammation. Inflammations of the hepatic tis
sue, with abscess-formation, can spreacl to the bile-ducts of the 
li1·er, and tlrns give rise to a pnrnlent cholangitis which is at first 
circumscribed, and then becomes diffuse. (A a rule, however, 
the course o[ the disease is the reverse.) In the same manner 
snppurative pylephlebitis sometimes extends to adjacent bile
clucts. Cholecystitis clue to such an extension or the intlamma
tion can, however, occur very rarely in the gall-bladder. Exter
nal injuries, contusions, ancl traumata in the region of the liver 
have also been regarded, in rare cases, as the causes of purulent 
inflammation of the bile-ducts. Contusions can, howernr, only 
be considered as subordinate causes, because gall-stones, or the 
signs of previous cholelithiasis, were always present in the cases 
in question. There is no doubt that wounds of the bile-ducts' 
are sometimes, though not by any means always, followed by a 
phlegmon of these parts, and the gravity of these wounds does 

1 Cf. L. Mayer, Die Wunden, etc., der Leber, Mnnich , 1872. 
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not depend so much upon the latter as (at least arcording to the 
preva iling opiuion) upon the possible escape of bile in to the 
cavity of the peritoneum. 

Finally, a few cases oE primary cholangitis and cholecystitis 
of the severe type remain, the development of which can be a t
tributed to none of the above-mentioned causes, hut which aro 
involved in complete obscurity with regard to their etiological re
lations, and must, therefore, be considered, for the present, as 
spontaneous cholangitis, as, for instance, Qtlinqttaud's remark
able casP (I. c., vide farther on). 

Purulent cholecystitis and cholangitis is chiefly a di sease of 
mature age. Youthful individuals are comparatively rnrely 
affec ted, and the period from the age of childhood until the be
ginning or puberty remains entirely exempt. This depends npon 
the presence of the primary diseases leading to cholangiti s in the 
periods oE life in question, especially upon the fact that chole
lithiasis, which g ives rise to cholecystitis more frequently than 
all other di seases, is only exceptionally obsen·ed before the age 
of thirty. For the same reason the inflammations of the biliary 
canals in questi on, especially those of the gall -blac1der, will more 
frequently develop in the femal e than in the male sex. 

Vidal (1854) observed compression of the cystic duct by nu cnlurged lymplmtic 
gland, in a. child seven years old . The mucous membrnno of tho gnll -hlndder 
was thinned, grnnulnr, ulcerated, and destroyed in many parts, so thnt the peri
toneum nlone formed the wall of the organ. 

Pathological Anatomy. 

In the severe forms of inflammation of the gall -blaclder, the 
latter, at the antopsy, is sometimes fo und free, sometimes more 
or less clilatec1 ancl firmly adherent to the neighboring parts by 
fibrous aclhesiuns. The organ sometimes presents the usual 
dimens ions; as n. rule, however, it is dilated, ::i.rn1 sometimes e \·en 
very ma1·kec1 ly, so that the fund us projects beyond tlie border of 
tl1e liver as a hemispheri cal tumor oE tho size of a list. The con
tents oC the gall-bladder consist, in general, oC a mixture of bil1-, 
mucn , pns, or irhor, in which, accord in g to c ircumstan cr~, bili
ary calculi of varying numbers and consti t ution are floating. It~ 
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contents are sometimes almost pure pus, with which scarcely 
percep tible traces of bile are mixed ; in other casPs, on the con
trary , it is a d irty g rayi sh green, opaque, very viscid and stringy 
tluid, containing whitish yellow tlocculi ; sometimes, finally, it 
is an ichorous, thin fluid of opaque character a nd dirty gray 
color, which may also present a bad gangrenous odor. After 
carpfully washing out its contents, tlie wall of the gall -bladder, 
especia lly the mucous membrane, appears in a condition of in
flamm a tory swelling and thick ening. The appParance of the 
mucous membrane, however, varies considerably. In many cases 
it is fo und to be generally reddened , injected, or strewn with 
small ecchymoses, whil e in other cases it is pale or g ray lo black
ish, ancl pigmented diffusely or in spots. The surface o[ the 
mucous membrane may be entirely intact, i.e., free from any 
deposit of exuda tion and from ulceration ; it may al so, however, 
present all those changes usually observed in croupous and diph
theri tic inflamma tions. In the latter event certain parts of the 
surface appear coa ted wi th a whitish g ray croup-like false mem
brane, which is firml y adherent to its base or may be lifted up 
in larger masses. " 'e more frequently find a diphtheritic pro
cess than a croupous inflummation upon the mucous mem
brane. The lutter then ulways appea rs in tensely reddened, its 
tissue is infil trnteil with hemorrhages, its upper luyers have 
undergone necrosis and have been transforn1ed in to a, brown ish 
scab-like mass, which is usually spoken of as a diphtheriti c fal se 
membrane. After removal of the fresh detritus a n nicer remains, 
which in time may incrrase in area, a nd especially in depth. At 
times onl y a single ul cer of thi s kind, ut others, se1·eral are pres
ent; occasionully, indeed , the l arger portion of t he mucous mem
bra ne of the gall -bladder is brok en up hy ulcera ti ons uncl entirely 
destroyed. The size of the ulcers 1·a ries from tha t of a grain of 
hemp or a small pea to ubon t that of a, half mark. Larger losses 
of nbstance a ri se from confluence of the nl ce rs. They are gen
era ll y sit uated a,t t he fondu s of the gull-bladdPr, npon that por
tion which is coverecl wi th peritoneum, that is, in the position in 
which gall -stones which muy be present are usua lly found. How
ever, the u lcers may ul so, though more rarely, be found in any 
other portion of the ga ll-bladder. 
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In one cnse under my observation, in a woman, forty-fiveyeo.rs of age, suffering 
from numerous carcinomntous growths in the liver, a large nodule had nroliferated 
into the gnll-blndder and bad there undergone superficial ulceration. '!'he gnll
bladder was almost as large as a fist, projected 6-7 ctm. beyond the border or the 
liver and conto.ine<l a. grayish, opaque, ichorous fluid, together ·with some smalJ, 
round, smooth calculi. Upon the inner surface of the organ and distributed 
uniformly over its entire extent from the neck to the fundus, several dozen ulcers 
were observed, from the size of the head of a pin to about o. square inch in area. 
The smaller ulcers wore round, with smooth edges, the larger were irregularly 
notched, and had evidently developed from the confluence of several smaller 
ones. The smaller ones extended to the muscular coat, iu the larger ones this 
was also clestroyecl; the base was CO\""ered with gangrenous shreds of tissue, and 
was merely composed of the necrotic serous membrane, which was ripe for per
foration. Externally, fresh peritoneal adhesions and deposits of fibrin were ob
served. The edges of almost all the ulcers were undermined. The smallest ones 
created the imt>ression as if they hacl developed from submucous abscesses, above 
which the mucous membrane had mptured, as relati,·eJy large submucous spaces 
filled with icbor were entered through imnctate or fissured holes in the mucous 
membrane. Closed abscesses were, however, not discovered. In some places the 
mucous membrane between the ulcers, especially in the neighborhood of the 
carcinoma, was coated with detachable grayish yellow layers of exudation (fibrin). 
The ductus cysticus wns compressed by several carcinoma.tons glancls, its mucous 
membrane, together with that of the gall-bladder itself, presented no trace of bile-
staining. 

J\foreover, the catarrh produced by gall-stones may directly 
lead to excoriation and ulceration of the mucous membrane, 
withont the previous development of a scab-formation. 

The further course of ulcers of the gall-bladder which have 
been produced by gall-stoues and other foreign bodies (worms) 
will be considered in the section devoted to cholelithiasis, etc. 
"'e must emphasize, however, with regard to the ulcers due to 
other causes, that tbey usually, in accordance with the nature of 
these causes, pursue an acute cotu-se and that they, therefore, 
lead to perforation and a fatal escape of bile into the perito
neal cavity with comparative frequency. It is not improbable 
that the ulcers which arise in consequence of typhoid fevers and 
similar causes, sometimes heal, bnt this cannot be demonstrated 
positively, because the traces (cicatrices) which remain may have 
had their origin in other processes (perhaps prel'iously existing 
calcnli), and because the diagnosis of ulceration cannot be made 
with certainty if recovery occurs. 
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The great tendency of the walls of the gall-bladder to gan
grene in the situation of the ulcers is worthy o( note with regard 

to ulcers of this organ (which we not infrequently find coated 
with a11 orange-colored layer o( crystals o( bilirnbin). '\Vhen' 

ulcers of the mucous membrane are present, the muscular and 
serous coats of the gall-bladder are especially liable to lletrosis 
and transformation into a soft anu very readily torn, dirty brown, 

greasy, pasty scurf. The ulcers often lead, therefore, to perfora
tion o( the gall-bladder, to escape of its contents into the peri
toneal cavity, and to rapidly fatal peritonitis or, in favorable 
cases, to encapsulation of the escaped contents between the 
layers of the peritoneum which have become adherent by in
flammation; this leads to the development o( irregular and often 
very extensive cavities filled with bile, pns, and ichor, and which, 

at a later period, may perforate in varions directions into the 
intestines, externally through the abdominal walls, and eren 
through the diaphragm into the mediastinum, bronchi,' etc. 

In rare cases the mucous membrane of the gall-bladder is 
found separated from its base by suppuration and gangrene of 
the submucous cellular tissue over a large area, so that the necro
tic mucous membrane, which is only adherent by a pedicle, floats 
in the lluid-contents of the gall-bladder. 

Hoffmann~ saw two cases of separation of the mucous membrane of the gall

blad<ler in consequence of the formation of ulcers. In one case the entire mu

cous membrane of the organ was separated and floating as a ragged membrane 

(which was only slightly adherent at the fundus) in the markedly dilated ga1l

bladcler which wus filled with mucoid ga11, nnd the walls of which were only 

formed by the serous coat and the subserous tissue. In the second case, the 

mucous membrane was only detached over a small space in the vicinity of an 

ulcer, while the submncous tissue, on the other hand, was markedly infiltrated 

with a greenish yellow fluid over a large area. These cases occun-ed in patients 

suffering from typhoid fever, but the presence of biliary calculi in both enables 

1 Simmons, Communication of a Biliary Abscess with the Right Bronchus (Americ. 

Journ. of .Med. Sciences. No. 148. Oct. 187i, und Dtsch. Ztscbr. f. pm.ct. Med. 187S. 

No.12). 
~ C. E. E. Rnjj'monn, Untersuchbrn. ucb. d. pathol.·:mnt. Verfinderungcn beim 

'fyph. n.bdom. Leipzig, 18U9. Ibid. UlccrOs-brandige Zerstorung d. Gallenblase, 

etc. Vircb. Arch. XLII., 2, p. 220. 
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us so much the more readily to attribute the development of the changes which 
have been described to the fatter, as n. calculus was found firmly imbedded in 

Ulcers of the ga ll-bladder have also been observed which pre-
8ent the greatest similarity to perforating ulcers of the 8tomach 
and dttodenum. Aufrecht,' who lately described a perforat ing 
ulcer of the gall-bladder, appears to presuppose for them a similar 
pathogenesis to that of the round gastric ulcer, except that the 
bile must here adopt the part which is played by the acid gastric 
juice in the development o[ the latter. In supp ttrative cholecys
titis the pus, which is formed in large quantity, may be retained 
in the gall-bladder so that the latter is con\'erted into a large 
pus-holding sac. This so-called empyema of the gal l-bladder 
is almost always due to the irritation of biliary calcu li upon the 
muco us rnembmne of the organ, and especially occurs when t be 
ductus cyst icus has become impermeable from incarcerated gall
stones, cicatrices o f ulcers, adhesirn cholangit is, etc. Such cases 
of, at times, enormous enlargement of the gall-bladder present, 
dming life, the symptomatology o.E the so-call ed biliary tumor. 
They will receive spPcial consideration in the chapter upon dila
tation of the gall-b ladder (vicle farther on). 

In mre cases the wall of this organ has been fou nd uniformly 
infiltrated with pus throughout its enti re thickness. I t also 
l1appens that small abscesses form in i t which sometimes pro
jec t toward the mucous membrane, sometimes toward the serous 
coat. It is not impossible that such abscesses may open into 
the gall-bladder and thus act as the star ting-point for the forma
tion or ulcers. In very rare cases the cellular tissue, which con
nects the gall-bladder wi th the liver, is infiltrated with pus-a 
condition which may be compared to peritypblitis. Lebert fo und, 
in a phthisical subject, the gall-bladder filled with calculi anil 
firmly contracted upon them; it was su rrounded by pus on all 
sides, al though the suppuration was unconnected witlt the intl.'
rior of the organ. 

Phlegmonous inflammation oI the gall-bladder does Hot al
ways reach such a grade of intensity as to lead to suppuration. 

1 Deutsche medioin. Wochenschri~. 18i0. No. 35, p. 4..13. 
VOL. TX.-35 
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Quite frequently the inflammation is merely chronic and only 
leads to hyperplasia of connective tissue and fibrous thickening 
of the walls of the gall·bladder, which is usually followed, at a 
later period, by contraction and even entire obliteration of the 
organ. Tlu1 latter, then, merely constitutes a thick-walled me 
barely as large as a nut, or a hard cord as thick as the little 
finger, the cavity of which contains a small amount of tough 
mucus. This process does not lead to any disturbing effects in 
the inilividnal in qnestion, and has indeed no practical signifi
cance. This is also true of the calcification and partial ossifica
tion of the walls of the gall-bladder, in which the organ is con
verted into a rigid sac, like a sclcrosed and calcified artery . 
Simple atrophy, as well as calcification of the gall-bladder, is 
indeed obserred, as a rule, when calcnli arc preseut at the same 
time, but both conditions have also been noticed in cases in 
which no concretions were found in the gall-bladder. 

In purulent inflammation of the ga ll-duets the latter are 
somewhat dilated, and eit her filled with pure pus or with a vis
cid, grayish green mixture of pus and bile. This cha11ge is ob
served in the large excretory ducts as well as in the bile-ducts 
situated within the liver; it may occur alone, i.e., without simul
taneous inOammation of the gall-bladder, but may also be com
bined with purulent cholccystitis. The mucous membrane of the 
larger excretory ducts appears swol len, flaccid, excoriated, or 
even covere(l with superficial ulcerations of variable dimensions. 
The congestion, which was primarily prPscn t, lias di sappeared, 
as a ruk, when the autopsy is mnde, ancl the mncous n1cmbranc 
presents a. blanched, pale gray, or Elate gmy rolo1·. Further 
changes, which are recognizable by the naked eye, may be ab
sent, but sometimes the wall of the excretory duels, together 
with the surrounding cellular tissue of Caisson·s capsule, is infil
trated with pns, and the inflammation then readily spreads to 
the adjacent portal vein and its branches, i.e., purulent pyle
phlebitis dernlops. The formation of ulcers in the large excre
tory ducts rarely occurs except in cases in which tlie inflamma
tion is due to gall-stonPs; in extremely rarP in stancPs, however, 
the cholangitis which appears in the course o[ typhoid fever leads 
to the development of ulcers, and while ulcerative perforations 
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of the excretory ducts in consequence of calculi are observed 
with comparative frequency, perforations from other causes must 
be regarded as extreme mrities. 1 

In the finer bile·ducts which are situated within the liver, the 
changes are often not restricted to filling of the canals with pus 
ancl greater or less distention caused thereby, but tlieir thin walls 
have broken down in nnmerous places and the suppuration IJas 
spread to the su1Totrnding hepatic tissue. vVe find in such cases, 
the development of wl1iclt is almost always clue to th e presence 
of calculi, that the liver is infiltrated with a large number, some
times with many hundred, abscess-like cavities, which rarely 
exceed the size of a pea, though they may sometimes, especially 
by the confluence of smaller cavities, attai11 the size of a hen' s 
egg. These cavities contain a thick, yellowish green mass, con
sisting or bile and inspissated pus, with which small, soft biliary 
calculi are often mixed. They are termed biliary absresses on 
account or their contents, iu contradistinction to the ordinary 
idiopat hic hepatic abscesses. The small abscesses are originally 
surrounded by jagged, softened hepatic tissue, but at a later 
period th<'Y appear to be more slmrply defined, and surroundt'd 
by a fibrous capsule. This process has been not inaptly likened 
to the forn1ation of pulmonary cavities which arc dne to puru
lent peribrnnchitis. The hepatic tissue, in so far as it is unaf
fected by ulcerntion, appears in such cases or an in tense icteric 
hue, ancl is found in a cond ition of parencl1ymatous or even 
gn1..nular degeneration. 

1t has been generally belie,•ecl hitherto, "';th regnrd to tho development of 
abscesses in consequence of cholnugitis, that the purulent infiltration of the 
walls of the bile-ducts has extended to the surrounding hepatic tissue. It ap
pears, however, that there is sti ll another mode of development of these abscesses, 
espec ially in those cases in which numerous minute ones are scattered through 
the liver. According to the investigations of !Wb. 'l'cuffel,1 which were carried 
on under my supervision upon the liver of a wom:m suffering from cholangitis 
calculosa., such nbscesse!I mny also arise independently of the bile-ducts. A 
marked infiltration, we may even say incrustrn.tion, of a small part 0£ the hepatic 

1 Cf. An<lrnl'a case in his Clinique mMic. IV., p. 495. 
' Ueber cine eigenthUmlichc Form von Hcpatit:s (Hep. scquestrans) . Dissert. inaug. 

TU.bingen, 1878. 
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tissue occurs first with constituents of the bile, especially with brown pigment. 
The pa.rt incrusted with bile appears to undergo necrosis; a reactive infinmma
tion develops around it, during which it is surrounded by o. brond zone infiltrnted 
with pus, which finally softens. The brown spot is thus entirely separated Crom 
its surroundings, and remains in the cavity of the abscess as a firm, slightly moist 
plug, which presents the appearance of a gall-stone of the consistence of thick 
porridge. In the case described by R. 'l'euffel, similar biliary, firm 11lugs could 
be extracted from all the abscesses (which were often only as large as a 11ea), and 
for which a more St\tisfactory explanation could with difficulty be found, as the 
hepatic cells contained in them could with certainty bo recognized as such. AB a 
matter 0£ course, these abscesses may, at a ln.ler period, enter into open commu
nication with bile-ducts; this is not a necessary consequeuce, however, but merely 
occurs a.ccidento.lly. R. 'l'euft"el ho.s applied to the procesM just dt:scribed the term 
hepatitis sequestro.ns. We might, perhaps, with more pro1)riety call it furuncu
losis hepatis. 

I was recently nble to satisfy myself of the correctness of the nbove views in 
a case of mild cholnngitis calculosa. 1 Abscess-formation bad only occurred in a 
few spots, only the inception of purulent bep.atitis wns observed, and Glisson's 
capsule around the inflamed portions of the bile-ducts was diffusely infiltrated 
with pus, though not softened. On the other hand, numerous brown to greenish 
spots of about the size of a mustard seed, and which were in })art sharply circum
scribed, were found in the parenchyma of the liver. I looked upon the smaller 
spots, at the autopsy, as transverse sections of bile-ducts with inS})issated con
tents, others reminded me more of so-called bile-duct tuberculosis. 1\Iicroscop
ical examination of these bile-stained spots taught me, however, that they were 
unconnected with bile-ducts, bnt that I had to deal with small spots of hepatic 
tissue, which were impregnated to the highest extent with bile-pigment, and in 
the neighborhood of ·which reactive inflammation and pun1lent demarcation bad 
already begun. We evidently had to deal with tho initial stage of those small 
hepatic abscesses which o.re filled with firm biliary plugs. I lmve hitherto been 
unable to obtain any information with regard to the process or incrustation of the 
hepatic tissue with biliary coloring matter, the exciting cause thereof, and other 
similar questions. 

'Vhen abscess-formation occurs in the li1'er in consequence of 
cholangitis, numerous small abscesses, as a rule, develop. How
ever, cases have also been known in which 1·ery large abscesses 
have formed-10 ctm. in diameter (Schuetzenberger), and el'en as 
large as a child's head (Frerichs). Such la1·ge absreSS<'S are 
nsnally Iouncl singly, and the connection of their cal"ities with 
the lumen of one or the larger bile-ducts, whi.ch had been de-

1 Cf. Carl, Ucber Hepatitis sequestrans. Dissert. inaug. Tiibingen, 1880. 
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stroyed, could be demonstrated witb perfect certain ty, as in 
Klebs' case, in which a single biliary abscess as large as a hen's 
egg developed as a sequel o[ typhoid fever. 

Milder phlegmonous inflamma tions also occur in lhe bile.ducts 
wi thin the liver as well as outside. They lead to a connecth·e
tissue thi cke11ing of the walls of these canal s, which are also 
usually [onnd fill ed wi th calculi and diffusely d ilatecl , or pro
videcl with irregular pouches corresponding lo the individual con
cretions. The hyperplasia of the connective tissue may spread 
from the bile-ducts to the in terlobular connec tive tissue of the 
Ji ver, an cl either leacl to widespread cirrhotic changes or to cir
cumscri bed atrophy, and even to entire disappearance of the he
patic tissue between the degenera ted bile-ducts. 

" re must mention as a rare occurrence, which, howm·er, does 
not possess any practical importance, tlla t chronic phlegmonous 
cholangitis may terminate in calcifi cation and partial ossification 
of the wall s of the bil e-ducts-a process which, as is well known, 
has been observ~d q ui te frequently in the gall-bladder. Soem
mering and IIuf~land have obserrnd and described this change 
in the dnctus choledochus. 

In the mre cases of croupou s i11jlarnrnation of the bile-ducts, 
succulent whitish, tubular membmnes of fi brin are observed in 
them, exa ctly similar to those found in croup of the bronchi, 
which extend with uniform thi ckness over the mucous membrane 
of the ducts (these arn sometimes unchanged, sometimes reddened 
ancl fl accid), and can be readily removed from their base. Roki
tansky (I. c.) found these croup-tubes filled with inspissated bile 
in the form of branching concretions, by which the bili ary canals 
were closed in the clistribn tion of the croup and the ducts situ
a ted far ther back were dil ated . In the so-called d ip ld heritic in
fl.arnmation of the bile-ducts, the mucous membrane, which has 
been usually irritated by foreign boclies, becomes necrotic in its 
superficial layers, and is transformed into a brownish, sort, and 
moist scul"f which can be readil y detached. Ulcera tive perfora
tion or rnplure o[ the bil e-d ucts may supervene upon this pro
cess, or, in farnrable cases, cica triza tion of the ul cer, and finally 
stenosis of the duct, after the necro tic masses of ti ssue have 
been removed. As a 2·ule, however, such cases will pursue a 
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fa tal course, even before the secondary cha11ge,, to which we 
have referred, have developed . 

Symptoms. 

Exudative inUammation of the bile-ducts n:ay run its course 
entirely without symptoms; frequently its presence is not indi
cated by any sympto ms dttring life, and the autopsy alone reYeals 
t!Je changes which are present. This is es pecially true of the 
inUammations of these organs which develop during the course of 
typhoid di seases. 'rite severe symptoms of typhoid fever mask 
the slight disorders which may be present on the p:u-t of the 
bile-ducts. A similar statement may be made with rega rd to 
most affections of the biliary organs which are connected with 
ulceralion and gangrene, irrespective of their producing cause, 
but under the presupposition that the inflammatory process with 
its sequences has not yet extended beyoncl the wa lls of the bile
ducts. More definite symptoms only make their appeamnce, 
as a rule, whe11 the bile-ducts arc either closed and slasis of 
bile has therefore developed, or when the inflammatory process 
wi th its consequences has spreacl to the adjacent 01·gans and 
tissues, a condition which is often followed by the most danger
ous results. Among the latter the more important are the exten
sion of the cholecystitis to the peritoneum nnd the perforation 
of the gall-bladder into the peritonenl cavity, the forma tion of 
biliary fi stnl m, which permit the escape o( the bile in to the 
pyloric portion of the s tomach, the transverse colon, or exter
nally through the abdominal walls, the extension of tlte cholan
gitis to the parenchyma of the liver (suppura ti rn hepa titi s), ns 
well ns to the portal vein nncl its branches {puru! Pnt pylephle
biti ). The chronic cholangiti s, which consists in librons thick
ening of the walls of the cnnals, may prove the s tarting-point for 
stricture ancl occlusion of the biliary ducts. H owever, the 
symptoms depend, in great measure, apart from the nature of 
the nnatomo-pathologic:Ll prncess, upon the situation, and also 
npon the extension of the inflammation along the various parts 
of the system of bilinry cnnals. 

Cholecystitis usually causes the patient a feeling of pressure 
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anu dull pain, which is sitnated at first in the region of the gall
bladder, but m:iy spread from this part over the entire right 
11ypochondrinm. If the inflammation extends to the serons coat 

' of the gall-bladder, the pains will become more severe, and can 
be more sharply localized. 

Objective symptoms may be entirely absent. Under certain 
eircnmstances we are able to show by palpation as well as per
cussion that the gall-bladder is enlarged. At times the gall
bladucr (dilated by pus and bile) is felt at the margin o[ the 
livt·r as a pear-shaped or rounded, movable tumor, which is sen
sitive to the touch. But the organ will only be found enlarged 
when the Lluctus cysticus is either impervious, or when the 
former is unable to contract on account o[ the implication of its 
muscular coat in the inflammation, and is therefore passively 
dilated by the accumulating secretion. H this is not so, the pus 
which is formed in the gall-bladder will escape by the natural 
passage into the intestine, and the1·efore not give rise to any 
appreciable enlargement or the organ. 

IIemonhagps arc a rare symptom in the ulcerative fo rm or 
tholecystit.is, and if they become at all noticeable, must be of a 
very prn[use chamcter. Budd observed a case o[ this kind in 
which the large quantities of blood which appeared in the stools 
might have given rise to the suspicion o[ ::t gastric ulcer. It 
is ev iuent that this symptom, apart from its rarity, can hardly 
be useful in diagnosis. 

Among the g<•neral symptoms in cholec) stitis we may men
tion fever. Slight chilly sensations, or even well-ma1·kecl chills, 
are observed, and these may be repeatecl at irregnlar intervals 
for a long time. The increase in the temperatnre or the body, 
apart from the chills, usually remains within moderate limits, 
ancl, in general, the febrile movement in the conditions under 
<'onsideration present a more subacute character. But fever 
may also be absent, and this is especially trne or ulcerative 
changes which are co111hined with gangrene o[ the wall of the 
gall-bladder. 'Vhen [ever is present, it will be q nite often im
possible to attribute it, with any degree of certainty, to the 
cholecystitis. 

In many cases the cholecystitis only discloses its presence 
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when local peritonitis in the region of the gall-bladder or the 
alarming sym ptoms of perforation of the peritoneum develop. 

Exudative intlammation of the ductus choledochus and the 
hepa tic bile-ducts presents symptoms similar to those of catanh 
of these par ts. As a rule, the intlammatory swelling of the 
walls and the distention of the ducts by masses of exudation 
will make them more or less impervious, and will therefo!'e 
cause stasis, or, at least, impeded tlow of the bile. 'rhe ieterns 
developing in this mannel', will, at the most, be only di sting uish
able from the ordinary forms of simple catarrhal jauudice by its 
longer duration and greater persistency. In a certain sense, 
however, icterns is not a constant symptom of exudati ve cholan
gitis. Although it does not oft en hap pen that jaundice is absent 
a s a sym ptom in every stage of the course o( pl'onounced cases 
of these di seases, nevertheless, it will often be noticed that the 
jauudice only develops occasionally, and di sappears a t othel' 
times, al thoug h no marked change has been observed in the gen
eral condition of the patient. P ersistent jaundice continues, 
indeed, in many cases, bnt it only attains sligh t in tensity ; the 
conjunctiva and skin show a very faint yellowish cli s<'olol'atiou, 
while the froces, although paler than normal, are st ill found to 
contain bile. Entire retention of bile will pl'Obably only occu1", 
as a rule, in the most severe form s of exndative cholangiti s. 

Swelling of the liver, which may, however, remain vel'y slight, 
and pains in the region of thi s organ, which unde1go Pxacel'ba
tions ancl remissions at times, constitute ful'ther symptoms. 
These signs a lso, especially the pains, will, as a rule, be more 
prominent in tl'll e cholangitis than in simple ca tarrh or the bile
dncts; bu t they fo rm no g rounds for the certain differentiation 
of the severe!' fo rms of chulangitis from tbe last-mentioned con
dition. 

Finally, the fever must be taken into consideration. This is, 
indeed, not absent in any case during the entire course of the 
disease, bu t ma y only be slightly indicated at times, or may. 
perhaps, gi,-e way to complete apyrexia for a certain peri od, and 
then appear more prominently at other times. As soon as 
ulceration occurs, when abscesses form in th e li ver, or when the 
intlammatory condition extends to the portal vein, chilly sensa-
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lions or true chi ll s develop, which are repeated at irregu lar inter
vals, and are followed by a great iucrease iu the temperature o[ 
the hody and se,·ere disturbance of the general condition. The 
fe ver and chills may continue for months, occurriug sometimes 
wilh gl'eater, sometimes with less severity. Emaciation gradu
ally develops, the physical powers dimini sh, and death finally 
occurs from exhaustion, or, in rare cases, convalescence sets in. 

Diagnosis. 

It is evident from the d escription of the symptoms that a 
diagnosis o[ t he diseased conditions in q nestion is very difficult. 
In general, we may asti ume that acute chola.ngitis is probably 
present when IJain and swelling are observed in the region o( the 
liver, with repeated irregular chills, ri:se of temperature, and tlie 
other symptoms o[ kb1·i.le movement, in a patien t who is jaun
diced, nnll. concem ing whom we know, or kl\"e, at least, gooll 
cause to believe, that he is suffering from gall-stones. However, 
Freri chs aptly remarks that ch ills aloue, i.e., without simulta
neo us elevation o[ te mperature, are not snffi cient to justify the 
diagnosis o[ suppurative cholangitis and hepatiti s, since gall
stones may cause chills in the same manner thnt they occur in 
catheterization o[ the urethm. If the symptoms just nwntionecl 
occur with free in tervals of longer or shorter duration, but 
with progl'essive ch·terioration of the general conclit ion, we 
must be suspicions of chrnnic cholangitis. There is, howpver, no 
doubt that infinmmation of the bile-dncts may remai n entirely 
la te nt [or a long time, and that it is not revealed in certain cases 
until the symptoms of peritonitis dne to perforation, o[ purulent 
pylephlebiti8, etc., suddenly develop-a change in the course of 
the disease, the cause of which is o[ten determined with diffi
culty. 

\Yhen the gall-bladder is sufficiently dilated ancl accessible 
by palpation, lhe rhol1>cystitis may, under certnin circu mstances, 
be recog ni zecl by the local symptoms when these have reached a 
consideraule in tens ity. As a rnl e, however, it is mther the 
accompanying infl :immation of the serous co,·erin,q of the gall 
bladder, the pcricholecystitis, which can be diag nosed, as the 
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inflammatory and ulcerative changes in the mncous membrane of 
the organ are not directly noticeable. But if the local peritoni· 
tis can be attributed to the region of the gall-bladder, and if 
icterus is present, in addition, the diagnosis or cholecystitis is 
extremely probable. IIardly a doubt remains, if the more severe 
symptoms of peritoneal perforation are snperadded. 

Duration ancl Course. Terrn'inations. 

'rhe clnration oE the disease only extends at times over a 
number of clays or a few week s; its course is therefore an acute 
one (as, fut· instance, in typhoid cbolangi ti s), or (and this is the 
rule) the affection pursues a more chronic, or, at least, a sub. 
acute course, and continues for several months, sometimes, 
indeed, for several years, especially when it is clue to the irrita
tion of calcu li. 

Cholecystitis and cholangitis undoubtedly terminate very 
often in recovery, and many physicians, indeed (Budd among 
others), regard this result as the rule. \Ve will be inclined to 
agree with them ii we reflect that the disease occurs quite often 
with scai·ccly any symptoms, and may therefore be very easily 
overlooked. As a matter of cotuse, however, these remarks will 
apply to the mi lder cases, which from theit· very nature present 
the greatest cha nces ot recovery. R ecovery occurs (after the 
canse of the disease, for instance, gall-stones, has clisappearecl) 
hy the removal of the ftnicl or semiftuicl products of inftamma· 
tion (pus, fihrinou s exudat ion, necrotic shreds of tissue, etc.) 
into the intestine, in the same manner that severe inflammations 
o[ mueons membranes generally recover, i .e., by granulation, 
C"icatrization, regeneration o[ the epithelium, etc. That even 
deep-seated ancl extensive ulcerations may recover spontaneously 
is shown by large cicatrices in the mncons membrane of the gall· 
bladder, which extend even to the serons membrane, ancl upon 
which we stumble so frequently and unexpectedly in the per
formance of autopsies, and by the obliteration of the bile-ducts, 
especially theductns cysticus, which are observed with equal fre
quency . 

.A. fatal termination is, perhaps, the rule in those cases which 
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can be diagnosed. It occurs, after a longer or shorter duration or 
the disease, in various ways, sometimes suddenly, sometimes very 
gmdually. Some patients die from peritonitis in consequence or 
perforation or ruptnre of the bile-ducts; others from extension 
of the inflammation to adjacent veins, i.e., from pylephlebitis,' 
or from purulent hepatitis. Or death is causecl by the hectic 
fever, which is caused by the suppuration and the ulceratire 
destruction of the bile-ducts; or, finally, it is simply due to the 
gradually increasi ng ex haL1stio11 of the entire bol1y. 

If we disregard the complications and other sequences ot 
cholangitis previously mentioned, we are unable to state that it 
gives rise to other true sequelm. In a woman, mt. forty years, 
who was suffering from chronic cbolangitis calculosa, I sa"'• in 
consequence of this dbease, the de•·elopment of waxy degenera
tiou or the liver, spleen, and intestinal mucous membrane, which 
attained consiclerable intensity. I have nowhere been able to 
find cholangitis mentioned among the causes of amyloid degene
ration. 

Prognosis. 

If we reflect upon the serious accidents, to which the severe 
forms of cholecystitis and cholangitis so orten give rise, viz., 
ulcerntion, perforation, and rnpture of the gall-bladder and bile
ducts, hepat ic abscesses, hemorrhages, purulent pylephlebitis, 
etc., and upon the more remote consequences of cholangitis, such 
as obliteration of the cluctus cysticus and ductus choleclochus 
and its consequences, we m nst confess that the prognosis of these 
conditions mutit, in general, be regarclecl as unfavorable and even 
very grave. In cholecystitis the prognosis must be especially 

1 Dance (Arch. gCn6r. de mCd., 1829) bad already described n case of pylephlebitis 
which wa.s due to a cholangitis starting from the ductus choledocbus. Mo11od and 
Ro!Jert (Bulletin de la soc. anat. 1 1828) s:i.w phlebitis of the superior mcsenteric vein 
deYelop from extr:nsiou of inflammation and ulceration of the ductus cholcdochus 
to the vein mentioned. Luys <Bull. de la soc. anat., 1857) saw IHlrulent pylephlebitis 
of the trunk nnd branches of the portal vein, in consequence of general suppnrativc 
cholnngitis. Two more cases of pylephlebitis from the same cause arc mentioned by 
Ji'rtricl1a (from Lebert and Budd). Ju the most recent times we must mention, among 
other observations, that of Quinu (Pylephlebitis Crom Gall-stones, Ga.z. med. de Paris, 
1878, Nos. 51 andU2). 
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reserved, although well-authenticated examples of recovery are 
not wanting, even in cases of gravity. The most trifiiug exciting 
cause, e~pecially mechanical injuries which affect the region of 
the liver, may lead to the most dangerous consequences and 
even to a sudden fatal termination, as Crnveilhier had already 
brought prominently forward. 

Treatment. 

The object of treatment consists in the limitation of the in
flammato1·y process, as the causal indicatio11 cannot be met in 
the conditions in question. Local and general antiphlogosis 
(naturally with a strict regard to the individual peculiarities o[ 
each case) must be resorted to: local abstraction of blood, which 
can be efiectecl by leeches or cups in the region of the liver, or by 
leeches applied in the neighborhood of the anus; cautious in unc
tions with mercurial ointment or bellaclonna liniment upon the 
skin over the right hypochond1-ium; warm poultices or an ice-bag 
over the situation of the gall-bladder, according to the incl ina
tion of the patient; internally, the administration of light saline 
catha1'tics, with a vegetable diet. The g reatest caution must be 
exercised if the peritoneum appears affected. 'l'he patient must 
then remain absolutely quiet on the back, all pressure 01· blows 
upo11 the region of the liver, flexion of the trnnk, straining at 
stool, etc., mL1st be carefully avoided, even the medical exami
nation of the affected parts must be performed with the greatest 
care and gentleness. 'Ve should, therefore, avoid active remedies 
as, for instance, emetics, and resort rather, in addition to the 
previoL1sly mentioned antiphlogistic measures, to opiates which, 
under certain circumstances, may e\'en be administered in large 
doses. In short, the treatment should be the same as that de
manded in peritonitis from perforation. If, on the other hand, 
the disease is prolonged and the local distu1·bances fall into the 
background, irritative applications to the right hypochondrium, 
such as mustard plasters or repeated flying-bli sters, are, on the 
contrary, indicated. · In addition, the milder alkaline mineral
waters of Cal'lsbad, Ems, the Eger salt springs, and similar 
waters should be methodically employed, and symptomatic 
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treatment in other respects should be adopted. Ir the fever of 
suppuration derelops, and chills occur, we must employ a 
strengthening but non-irritating diet, and girn qninine in the 
requisite large closes, in addition to other tonic mPasures. Ir the 
chills and fever are due to cholecystitis, the e,·pntuality of a11 
operative procedure' may be taken into serious consideration, 
especially when the gall-bladder is consiclembly enlarged. 

Croup of the Biliary Passages. 

(Cltolecystilis and Clwlangioitis crouposa.) 

Rokitansky, Handb. cl. pathol. Anat. 1842. III. Bel. S. 367.-fluenicken, Beo
bachtung einer croupOsen GJ.llencanal-Entziintlung. Berl. klin. Wochensclu·. 
1870. No. 27, S. 326. 

\Ve are well aware that we are perhaps adopting an artificial 
division, when we consider croupot1s intlammation of the bile
tlucts separately from the exudative intlammatory processes 
prev iously described. \Ve are led to do this by purely extrinsic 
reasons, as it appears advantageous to shed a certain amount of 
light upon the fi eld of exuchtive cholangioitis (which includes 
so many di!Ierent conditions) by provisorily separating one form 
or the other, which is more complete in itself, from this category 
and discussing it apart. . 

A croupons infiammatory process in the biliary passages is, 
on the whole, a rare occurrence. As a rule, it is restricted in its 
position, sometimes to the mucous membrane of the gall-bladder, 
sometimes to spots in the large biliary canals within or without 
the liver; it is usually proclucecl by the presence of foreign 
hodies, especially gall-stones, and must, therefore, not be re
~arded as a specific form of inflammation, but rather as an 
intensified catarrhal affection. In these cast's, al,o, thP croup 
does not appear in its pure fo rm, for, in addition to the whitish 
yellow filwinons layers, which adhere to the eongested mu
cous me111hrane at the more irritated spots, we ee in other 
places the appearances of a severe catarrh, with profuse prod ttc-

I Cf. tbe remarks on cbolecystotomy in the later paragraph 01\ the trcn.tment of 
"dilatation of the gall-bladder." 
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tion of mucns and pns over a greater or Jess area, and, on the 
other hand, the inflammation develops, in spots, into the diph · 
theritic form; firmly adherent fibrinous fal se membranes of gray
ish to brownish green color appear upon parts of the mucons 
membrane infiltrated with hemorrhages, while at the same time 
ul cerative lesions are present in the neighborhood or are, at least, 
in prncess of development. These cases of severe catarrh dne to 
foreig n bodies, concerning which we shall speak later in discus· 
sing cholelithiasis, are entirely analogous to the various inflam
matory processes, for instance, of the m neons membrane of the 
bladder when calcnli are present, in which also all grades of 
catarrh are met with in addition to cronp, diphtheria, snppnra
tion, detritns-formation, and ulceration. Bttt although these 
cases are more freqnent, we have less reference to them when 
speaking of cronp of the biliary passages, than to those very rare 
form s which are known to but few physicians from personal ob
servation, in which an inflammation is found in the bile-dncts, 
especially those inside of the liver, entirely analogous to typical 
croup of the respiratory passages. The cron pons process is not 
restricted locally, but is qnite uniformly distributed over all the 
larger bile-dncts. It manifests itself by the formation of whitish, 
~uccnlent, fibrinous membranes of a tubular form, which cover 
the reddened mnco ns membrane of the bile-ducts (which is also 
infiltrated wi th sernll)) in a uniform thickness, and can be readily 
detached from their base. Rokitansky found these cronp-tnbes 
fill ed wi th inspissated bile in the form of branching concretions, 
by which the bile-ducts are occluded in the region of the croup, 
ancl those situated farther back are dilated. Tliis pure form of 
cronpous cholangit is is observed in the course or severe infec
tious diseases, typhoid fever, cholera-typhoid, pyrcmia, etc. 

From a pathogenetic point of view it is not clea1·ly settled 
whethPr the croup in these cases should also be regarded as an 
intensified catarrh or the bile-clncts. 

Perhaps this is an inflammation due to a specific cause, only 
that we are not acquainted with the infectious substance which 
gi1·ps rise to it, and it is also doubtful whether it enters the mucous 
membrane of lhe bile-ducts from the intPstines or the blood; per
haps it is only an abnormally constituted bile, or a sort of for-
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eign admixture of the latter, which acts as an excitant of inflam
mation npon the mucous membrane of the ducts. Ilowever, this 
severe disease has never, ns it appears, been l1itlwrto recognized 
in the living subject, but it has always been found accidentally 
dttring autopsies. The disease, therefore, produces no symp
toms, or the latter are not sufficiently characteristic and are too 
thoroughly concealed by the grave symptomatology of the pri
mary aJrection (typhoid fever, etc.), to furnish a point it' appui for 
the diagnosis. J aundice especially is absent, or, at least, is no
where mentioned in the reports or this d isease. The absence of 
icterus would not be remarkable in itseH, d id not Rokitansky 
expressly state that the finer bile-ducts are dilated, and the parts 
which are in a condition of croupous inflammation are occluded 
by inspissated bile in the shape of branching conc.-etions. Per
haps croup of the biliary passages i-uns such a rapid course, or 
develops such a short time before death, that the increase of 
pressure, which is requisite for the passage of bile into the lym
phatics, cannot develop within the bile-ducts. Perhaps, also, 
the secretion of bile ceases or is reduced to a minimum. The 
question as lo the curability of croup of the bile-ducts, and to 
what further changes it may lead, can only be answered,. as is 
ev ident from the previous remarks, by vague surmises. 

Cases of pure idiopathic croup of the bilia1·y passages, which 
are, therefore, not prodncecl by the presence of foreign bodies 
or by an infectious disease, belong to the greatest rarities in the 
practice of medicine. Iluenicken has reported a case of this 
kind which we will republish in austract: 

A mnn of mature a.go nnd vigorous constitution was taken sick, after dinner, 
with slight chilly sensations, insomnia, a.nd loss of appetite. After the lapse of 
three weeks the physician, who had only been summoned nt this period, noted o. 
dark yellow, ictcric color of the skin, a. thick, "'bite coating to the tongue, pain 
on pressure over the pit of tho stomach, slight constipation. No appetite, no 
thirst, slight enlargement of the li"er, no meteorism, spleen not enlarged. Pnlse 
80, regular, full. Urine of n. dark hrown, nnd, in addition to bile, contains some 
nlbumcn; tcmpemtnro not elevated. Sensorimn somewhat dull. According to 
the statement of tho patient, he suffers from dulness of comprehension; those 
around him have, for severn.l days, noticed au increased tendency to sleep. The 
patient, who is very intellectual, gi,·es incoherent answers which nre understood 
with difficulty. '£he ndministro.tion of infusion of senna pro<.hlces co1Jious oYacu-
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ations, which nre partly brown, partly clny-colorcd i the condition of the patient 
i~ not clu:mgecl thereby. After being questioned, be nlways relapses into n state 
of somnolence. As an inflammatory hepatic affection may, with great probability, 
be suspected, leeches were applied in the region of the liver, and infusion of 
senna with Glauber's salt, later calomel, were administered. Tbe condition 
c:Jmnged but little from the twenty-second to twenty-ninth days of the disease; 
one to three clay-colored, soft passages daily i restless nights alternated with 
quiet ones. Pulse continually 80. Pain on 1>ressure in the region of the liver. 
Complete anorexia., but no feeling of thirst. 'l'ho somnolent condition continues, 
the patient ho.s visions in the day, is delirious at night, and, on questioning him, 
states that he secs e\•erything yellow. The da.rk yellow color of the skin has 
gm.dually become bronzed; tho urine is colored like ink. On the thirtieth clay 
or the disease, the previously clay-colored stools again contained bile, and the 
urine was somewhat lighter. The return of bile in the stools haJ. no influence 
upon the condition of the patient, the comatose state and the gastric symptoms, 
but the bronze color or the skin became somewhat brighter. On the thirty-sixth 
<lay the rapidity of the pulse increased to 110 bents, the stupor had increased, 
and the muscles of deglutition were paralyzed. Death occurred on the following 
tla.y with the symptoms of paralysis of the brain. Autopsy about ten to twehe 
hours after death. About 300 grm. of brown fluid in the peritoneal cavity. '!'he 
stomach empty, its mucous membrane covered with viscid mucus. Considerable 
dark yellow, viscid bile in the duodenum, mixed with intestinal mucus. The 
mouth 0£ tho ductus choledochus patent, large quantities of mucus containing 
bi le in the sm.all nnd large intestines, the intestinal mucous membrnne h:n)erromic, 
as in simple catarrh. The liver of normal size, the left lobe of usual consistence. 
The bile-ducts of this lobe allow a large quantity of brown, viscid bile to escape, 
certain larger ducts are coated with a dil'ty yellow, croupous exudation, which 
does not extend into the ductus hepaticus. The parenchyma of the Tight lobe, 
on the other hand, is more brittle, softer, and l'Cadily torn by the finger. Upon 
each cut surface, especially upon the upper edge, the ,·arious bile-ducts are found 
filled with purulent croupous 13xuclation; in places, small n.bscesses enclosed in 
irreciular walls have perforated the bile-ducts and communicnte with the latter. 
The croupous exudation covering the bile-ducts could be removed from the walls 
like cream, without tearing, and in point of coherence was very like the croupous 
e:tudation which is generally observed in the large bronchi in the croup of children. 
The mucous membrane under the exudation is pale and not ulcerated; no bile is 
present in the ducts. Blood-vessels of the liver normal. Gall-bladder small, col
lapsed, contn.ius no calculi. Its walls slightly thickened, the inner surface free 
from exudation, as are :.i.lso the ductus cysticus and cluctus choledocbus. Spleen 
somP.what enlarged, ki<lneys pa.le and of a yellow color. 

"'e have to cleat in this case with an inclepenclent cronpous 
inflammation or the bile-clucts, accompanied by inflammatory 
softening ancl abscess-formation oi the liver tissue. From the 



IIEMORRTUOES. 561 

clinical hi story we may assume that the disease begau as a sim
ple catarrhal iQflammation and then developed into croup, as 
the symptomatology of catanhal icterus appears vei·y plainly, 
and was followed, at a later period, by the signs of cholromic 
IJOisooing. 

Hemorrhage of the Biliary Passages. 

Budd, Diseases 0£ the Liver. German trnnsl. bv !fenocli. Berlin , 184:6. S. 187. 

-L<>bert, TraitC de l'anntomie patholog. 18Gl. T. II. , p. 322 (AtJns1 Pl. 

CXXVII .).-.l[ettenlu>imer, Beitrage zur Lchre von clen Greisenkrnnkl1eiten. 

Leipzig, 1863. S. 101.-Quinquaud, Les affections du foie. 1 fasc. Paris, 
1879 (Les hemorrhagios des voies biliaires, p. 1). 

Although s1mcll ex travasations may occasionally occm partly 
in the tissue o[ the mucous membrane, partly free in the lumen 
o[ the bile-d ucts, especially in hypencmic and inthunmato1-y con
diti ons of the latter, they do not, as a rul e, make themselves no· 
ticeable and remain withot1t signiti cance. Extravasations into the 
biliary passages of a ny considerable extent, on the other hand, 
ckciucdly belon;; to the most rare occunences. 

The extravasated blood which is found in the interior of the 
biliary passagPS, is either de1fred from the wall s Of the latter Or 
it has penetrated them from the exterior, and employs them as a 
diannel of escape. 

Jn some cases we must look for the rause o[ the hemorrhage 
i11 ::t conges tion o r the mucous membrane or the biliary passages j 
passive hyperromin of the liver especially appears to lead to 
hcrn onh3ges into the interior of the ducts. In a womnn rot. fifty 
yrarR, who \\·as Sllficring from intense passive congestion or the 
li1·er in consequence of chronic di sease of the heart, I fotrnd the 
gall-bladder tilled with tluid blood, with scarcely any admixture 
of bile. The mucous membrane of the gall-bladder was mark
Pcl ly, though not diffusely redde1wcl, but distinctly injected. 
Nothing abnormal was noticeable in the bile-ducts. The hemor
rlmge appears to have occurred per diapecle.sin in this case, as no 
rupture or vessels, bloody suffusion , or other lesion of this kind 
could be discovered. ::lfo t tenheimer's observation (l. c.) is of a 

VOL. IX.-~G 
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sirniiar nature. This observer found hypencmia o{ the liver in 
a woman mt. seventy-six years, who was sufierjng from chronic 
bronchitis, etc.; the contents of the gall-bladder consisted of 
cherry-red blood and two large tetrahedml gall-stones, and the 
mucous membrane was of a slate-gray color. In this case, also, 
the source of the lten.orrhage cottld not be positively proven
whether it originated in the gall-bladder or was conveyed to the 
latter through the gall-ducts. Tile discharge or black, bloody 
masses from the mouth and anus, which had occurred in this 
patient, could be attributed to the rotrnd gastric nicer which was 
also present. 

Qttinquaud (I. c. p. 18) reports a very remarkable case of 
hemorrhagic cholangoitis which, although the ca use of its devel
opment could not be positively determined, extended over the 
entire system of bile-ducts, manifested itself by copious bloody 
stools, and led to death from the hemorrhage. 

The patient, oot. thirty-one yea.rs, hnd hru:l, as it appears, several attacks of 
hepatic colic. He had ma.de a tolerable recovery from the last attack or this 
kind, which had occurrecl six months previously, when he was suddenly seized 
anew with pains in the region or the liver. On the third day of the disease very 
profuse bloody stools were passed by the jaundiced patient (the period when the 
jaundice began is not stated), and these were repeated once or several times daily 
during the cliseaso, which lasted two weeks. On the eighth clay the patient lost 
at one time a litre or blood in the stools; gnU-stoncs were loolwcl for in the 
evacun.tions, but were not found. The liver presented normal dimensions, the 
patient experienced acute pain upon pressure in the region of the g1ill-blaclder. 
The pulse usually varied from 100 to 120 beats, the temperatme from 38° to 39° 
(from 100.5' to 102.3 ' , F.) . RJ.pidly progressing emaciation and extreme weak· 
ness, }lrofuse viscid sweats, several syncopal attacks-in fact, the symptoms of 
acute nnremia. form the chief features of the symptomn.tology, in addition to the 
greenish color of the skin and the profuse discharge of bloocl from the intestines. 

Autopsy.-The markedly dilated stomach contains n bl::i.ck, "coffee-grounds" 
fluid, the duodenum is filled with coagulated blood and mucus. The diverticulum 
Vateri contains a finn plug of blood, which is lengthened toward the ductus chole
clochus and weighs 25 gnn. The li\•er weighs 2,850 grm. The gall· bladder np· 
pears or consi<ler.lblc dimensions, is filled with clots of more or less changed 
blood weighing 135 grm. We may conclude from these data that the blood which 
escaped from then.nus during life was derived from the bile-ducts and not irom 
the intestinal canal. The.hepatic and cystic ~.lucts appear as markedly thickened 
firm cords; this is also true of the c.luctus choledochns, in which there is, more
over1 no obstruction to the discharge, since the blood contained in the gall-bladder 
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flows freely into the intestines. The liver is extremely anromic, nnd in general 
or a greenish to streaked-yellow nppearance. Numerous blackish spots in the 
substance of the liver corresponcl to the lumina or the bile-ducts, which a.re filled 
with blood. '£he lirnr is interspersed with thick hard cords--the dilated, larger 
excretory 'lucts, which nre filled with clots of blood. 'rbe blood appears to have 
rcma.ined in these canals for a long time; in some phlces it is blackish, or or l\. 

chocolate color, or like the lees of wine, in some coagulated or brittle, in others 
fluid or viscid. Upon pressure OU the liver thick plugs or the decomposed blood 
project in all parts from the cut bile-ducts; but while these are distended with 
blood, the blood-vessel1:1 them1:1elves appear entirely empty. If the hepatic bile
ducts are followed up by a pair of scissors, nu abnormal connection of the former 
with the blood-vessels is nowhere visible. Even the smaller branches of the bile
ducts are so ma.rkedly dilated that the little finger can be introduced. The walls 
of the ducti:; within the liver are thickened from hyperplasia of connective tissue; 
in addition to the excessive va.scularization1 numerous and extensi,·e ecchymoses 
are obsen·c<l in them. On the other haoc11 no trace or an ulceration or of tho 
formation of cicatrices can be found in the bile-ducts. In addition, the micro
scope shows the presence of numerous leucocytes in the thickened walls of the 
canals in question. All these data indicate an inflammatory condition, a cholan· 
goitis, hut concerning which it is doubtful whether it is t>rimo..ry or secondary. 
The intestine, fino.lly, is filled with blood or a blackish red appearance. Tho 
quantity or blood is sufficiently large to explain the death or the patient. Tho 
walls of the intestinal canal show no pathological changes. The porta.l ,·ein is 
empty, the hepatic artery normal. 

The hem01Thages which occur in to the bil<•-ducts during the 
course or ce1·tain constitutional diseases are also prohably depen· 
dent on hypencmia of the mucous membrane. Louis has se,·era l 
times observed in yellow fe\·er the presence of fluid or coagu
latecl blood, mixed with bile, in the bile-dncts, and Lebert found 
five times in se,·enty-two cases of grave icterus that the biliary 
passages were filled with blood.' Qninqnancl (L c.) reports, on 
the other hand, that in a man :ct. forty-two years, who was su f
fel'ing from marked hemorrhagic diathesis, the liver was found 
healthy, althongh in addition to nnmerons ecchymoses in other 
organs, the gall-blaclder was found very markedly dilatecl by 
bile, ancl especia lly by soft clots of blood. In this case the alter-

. ation or the blood or of the "'alls of the vessels, i.e., the hemor-
1'11ngic diathesis, appeared to be the only cause of the hemor
rhngf". 

1 Dictionnaire encyclop. des scienc. mCd., par Decbambrc, T IX., p. 33G. 



564 YOX SCII UEPPEL. - IllLIAI:.Y l '.\ SS AG ES. 

Ulcers of the bile-ducts, especially the gall-bladder, al so act, 
though excep tionally, as exciting causes or severe hemorrhages, 
a tl ended by symptoms simila l' to those in hemorrhages from 
perfol'a t ing gas tric Ol' duodenal ulcers. Bucld (I. c.) g ives the 
cl inical his tol'y of a boy, re t. seventeen y ears, who hacl s uf
fered from repea ted h rema temesis, and died of cholera soon after
wanl. 'l'he mucous membrane of the gall-bladder was found 
clestl'oyecl by numerous ulcel's. There was nothing which indi
cated that the vomitecl blood could ha ve been dcrirnd from any 
other source tha n the ulcerated gall-bladder. 

C::u·cinoma of the bile-ducts can al so be the s tarting-poin t for 
hemorrhage. The lal'ge biliary excretory ducts are then some
times found fill ed with coagula of blood. Fauvel' describes a 
case of thi s character. 

Finally, we must mention those hemorrhages whose origin is 
clue to an accidental communicat ion of a lai·ge blood-vessel with 
a bile-d uct. To this category belongs the oft-quoted obserrntion 
of Lebert (I. c.) in a woman re t. thirty years, of an aneuriom of 
the hepati c artery which had rup tured into the gall-blacldel', and 
had g iven ri se to enol'mous hemorrhages into the s tomach and in
testines. In some cases, fur therrn01·e, a rupturn of large hepatic 
blood-vessels, and, at the same time, of an adjacent gall -duct, 
has been found to follow contusions, a fall, e tc., in which the 
bloocl escaped through the bile-ducts into the intestine, and gave 
1·i se to hromatemesis aml mclrona . A silllil a l' abnol'mal commu
nication be tween blood-vessels a nd bile-ducts within the liver 
may be p roc111cec1 by abscesses of this ol'gan. Obsel'vations have 
been maclP, acco!'ding to which, in such cases, not only did an 
ex travasation of blood occur into the cavity of the abscess, but 
the blood fl owed en 1nasse through the eroded bile-duct into 
the in test ine. Quinquaud (1. c. ) quotes a case of this kind from 
Loni s ('' Recherches anatomo-pathol. sur di verses maladies," p. 
367). This refen·pcl to a man, :et . t wenty-two yea.rs, wh o, after a 
clian-ham of long duration, suffered from rPpeatecl and vel'y pl'O
fn se hPrn orrha ges from the intestinal canal , ancl di ecl from the 
exha ustion caused thereby. At the au top sy, in addition to some 

1 Bull. de la. soc. anat., 1838, p. 2G7. 
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smaller abscesses of the liver, another one was observed as large as 

a wa lnut, which was fill ed with a tirm, black blood-clot. The bile

ducts, however, were found to be normal. Louis believes that 

the blood, in this case, which was discharged wi th the passages, 

was derived from the hepatic abscess. This assumption is not 

entirely n edibl e, s ince, at the autopsy, a communica tion could 

not be found, either wi th neighboring l:u ge blood-,·essels or willt 

the bile-ducts, and, on the other hand, the cica tri ces of six la rge 

ul cers were p1·esent in the neighborl1ood of the il eo-crecal valves, 

together with numerons small ulcerations in the large intestine, 

so that the source of the bloody passages was, p erha ps, to be 

looked for in the intes tines. Ilowever, the entire course of the 

case renders Louis' view probable. 
Nothing forlher can be said with regard to tho clinical rela

tions of hemorrhages of the bile-ducts, save tha t they generally 

remain latent, wi th the ex ception of rare cast)::;, in whi ch the 

hemorrhage is so grea t that the extra,·asated blood passes into 

the intes tinal canal, and may reveal its«lf by hR'matemcsis ancl 

bloody stools. \Vi th regarcl to the symptomatology of this condi
tion we must refer to the above-mentioned case of Quinquaud a nd 

to Lebert's observation of an anenri smal sac which had ruptured 

into the gall-bladder, since there is no othe1· material of thi s kind 

:it our command. For thi s very reason it may appear p1·ematnre 

to di scuss the question as to the conditions under which we must 

look it1 th e bil e-ducts for the sonrre of an in ternal hemorrhage, 

manifes ting itself by h rematemesis, and e5pecia lly by bloody 

passages. Scarcely any explana tion can be expec ted with regard 

to the character of the di scharged bl ood, and the diagnosis of 

hemorrhages of the bile-ducts must therefore be based u pon the 

fact that certain locnl symp to ms are present on the par t or the 

lirnr, while. from the circum stances of the case, hemorrhage or 

the s tomach nnd intestines may be excluded. "'e must pay 

special a tten tion to the presence of a tumor or ha1·dness in the 

region of the gall-bladder, to pains in the region of the Ji,-er a ncl 

gall-bladder (especially if there is a cer tain parallel between the 

hemorrhages and pains), to the circumference of the lh·er, jaun

dice, e tc. liemonhage of the bile-ducts may be mi staken for 
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hepatic colic, in so far as the symptoms on the part of the fo•er 
come into question; the constitution of the stools would then 
pro,·e decisive. 

New-Growths and Tumors, especially Cancer of the Biliary 
Passages. 

Durand·Fm·del, Krankheiten d. Greisenalters. From the French by mlmairn. 
1858, p. 928, o.ud also in Arch. gen. June1 1840, a.nd April, 1841.-Jcery, Cancer 
dos voies biliaires. Bull. de la soc. cl'anat. 28 annCe. 1853, p. 73.- Lambl1 

Zottenkrebs des Gallenganges. Virch. Arch. VIII. 18551 S. 133.-Markltam, 
PrimaryCnnceroftheGall-Bladder. Po.thol. Trans. Vol. VIII., p. 243. 1857. 
-Frerichil, Klinik d. Leberkrankh. IL, S. 454.-Leberl, Trnite cl'anat. pathol. 
T. II., p . 323.-Foerster, Handb. d. spec. pathol. Anat. 2. Aufl. 1863, S. 206. 
-E. Wagner, Prim. Krebs. d. Gallcmblasc. Arch. d. H eilk. 18G3, S. 184.
Rosenstein, Icterus durch Cancroid d. Duct. choledoch. Berl. klin. Wochen
schr. 1864. No. 3!.-!Gebs, Handb. d . patbol. Anat. I. 186g, S. 4g2 ff.
Mo:ron, Villous C1mcer of the Gall-Bladder. Pathol. Trans. , Vol. XVIII. 1867, 
S. 140.- l"illard, f~tudes sur le cancer primitif des voies biliaires. l\Iouvem. 
mCd.1870. No.10-34, and Gaz. des hOp. 1872. No. 110.-Cf. Jabresber. v. Vir
chow und Hirsch for 1870. II., S. 174, and 1872, IL, S. 171.-Bi1·clt- llirsclt· 
f eld, Lehrb. d. path. anat. 1877, S. 972.-Jul. Schreiber, Ueber das Vorkom
men von primiirer Carcinomen in den Ga.Uenwegen. Berl. klin. Wochenscbr. 
1877. No. 31.-Korczynski, Prim. Carcinom. im Duct hepat. Cf. Jahresber. 
v. Virchow u. Hirsch. 1878. II., S. 208.-Jlloore, Primary Cancer of the Gall
Bladder. 1\Iedical Times and Oaz. 1879, Dec. 20, p. 701.-Copland, ibid.
S. Kolm, Der primilre Krebs d. Ga.llenblase. Dissert. Breslnu, 1879. 

Albers, Atlas d. pathol Anat. IV., Taf. 38, and Explo.nations, IV. 1. Abth. S. 400. 
-Barrier, TraitC prat. des maladies de l'enfoncc. 3 Cd. 1861. T. II., p. 218. 
-Rilliet and Bartltez, TraitC des ma.ladies des enfo.nts. 2 Cd. T. III. 1861, p. 
816. 

The physician very rarely encounters new-growths and tu
mors in the region of the bi le.ducts. Among these the cancer
liko formations a.re by far the most freq1wnt, and at the same 
time the most important in their consequences. In addition to 
the cancers nncl the extremely rare fibrous a.nd myxomatous 
tumors, a few remarks should be prev iously made concerning 
I he changes in the bile-ducts caused by tuberculosis. 

Tuberculnr chnnges in the gall-bladder o.nd largo excretory ducts nre unknown. 
A form of tuberculosis of the liver is very often obserYed, on the other ba.nd, 
especially in children a.nd young people, which manifests itself by so-called 
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tubercular cysts of the bile-ducts. The li\'er is infiltrated with numerous cavities 
from the size of a. millet.seed to o. pea, rarely also as large as a hazel-nut, which 
arc filled with a bile-stained pap, and the walls of which consist of a cheesy infil

·trated layer of varying thickness, O.\"eraging a.bout 1-2 mm. '!'he smallest foci of 
this kind appear as cheesy milia.ry no<l.ules with a bile-stained ancl softened centre. 
In addition to t11ese cavernous spaces the ordinary utllia.ry tubercles of the lfrer 
also o.lways appear in ni.rious stages of development. 

The tlevelopment of these biliary softening-cysts in tuberculous li\·ers is not 
very readily understood, and has, therefore, led to various interpretations. Ac
cording to one view these cavities are nothing more than cheesy conglomerates 
of hepatic tubercles, which have been saturated with the constituents of the bile 
after tho development of necrosis, and have then degenerated into a brown pap. 
These conglomeratP.s, therefore, stand in no close relations to the bile-ducts. 
According to nnotlier view, they are due to a tuberculous, cheesy infiltration of 
the walls of the finer bile-ducts, and to the ulcerative degeneration of the cheesy 
infiltrnted walls, during wluch the bile is mixed into a pap with the detritus of 
the ulcers. The tuberculous affection of bile-ducts which is supposed to bo 
present would form the analogue to cheesy }lCribroncbitis nnd to the infiltrntecl 
tuberculosis of the mucous membrane of the genito-urinary tract. Arguments 
mny be advanced m favor of both views, but it must be ndmitted that the aun
tomicnl connection of the cM·ernous spaces with the bile-ducts can only be ex· 
ceptionally demonstrated with any amount of certainty. We must, therefore, 
still regard the question of the genesis of the so-cnlled tuberculous cysts of the 
bile-ducts ns nn open one. Whatever answer may be found, the subject docs not 
possess any practical significance since the chnnge in question in the livet or its 
bile-ducts is in no wise revealed during life. It is always observed in the dend
house ns an nccidental nnd unimportant lesion. 

Benign, non-carcinomatous tumors in the domain of the bile
dncts belong to the greatest or rarit ies. Polypoid growths on the 
mucous membrane or the gall-bladder and large excretory ducts 
are occasionally observed, but they do not merit any spPcial 
attention on account of their very small climensions. Albers 
(1. c.) refers to a case of submucons fibroid of the gall-bladder. 
This had a circum[erence as 1arge as n. fivr-groschen piece, was 
only two lines in thickness in the middle, and the mucous mem
brane of the gall-bladder above it was in a condition of ulcera
tion . At another place, Albers also republishes a case which 
was described and depicted by Ehrmann, in which a fibroma as 
large as a. bean was situated in the wall or the ductns cholec10-
ch11s. This had closed the canal and caused an enormous dilata
tion o[ the gall-bladder and all the bi le-ducts, and very intense 
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jaundice. The mucous membrane of the gall -bladder was even 
torn in several places, and the external layers were distendecl 
like di ver ticnla. 

In the body of a woman, iet. fif ty years, I recently found the 
gall -bladder considerably diminislled in size, and its wall pro· 
jec ling fol' ward in the shape oI a large tlat p ro minence. The 
01·gan appears as a hard, non-fiuctuating tumor. Its wall s are 
diffusely thickened, t he cavity entirely fill ed by a papillary 
grnwth which adheres to the mucot1s membrane by a broad base 
and resolves itself in to innumerable, partly short, club-shaped, 
partly na rrow, long and branching papill ro o[ soft consistence 
and mucoid transparency . In places the pap illm appear opaque 
and of a milky whi te color. N o trace of bile in the bladder, and 
only a small a moun t of tough mucus fill s up the space between 
the papill m. llficroscopically the new-growth i8 shown to be a 
papilla1·y myxoma wi th ''ery regular sl101-t cylind rical epithelium 
a t the SUl'face of the papill re, a great abundance of dil a ted coil s 
of vessels, with fa tty degenera tion in many places, of the epi
thelium as well as the cells of the myx omato us ti ssue. 'l'his 
case appears worthy of mention, as i t might readily have been 
interpreted as papillary ca rcinoma of the gall -bladdel'. 'Vith 
r0garc1 to the carcinomtttons neoplasms or the biliary passages, 
we must, on acco trnt of the clinical aspects, make a sharp dis
tincti on between primary and secondary cancers of these 01·gans. 
Primary carcinomata. are, on the wh ole, o [ rare occunence, whil e 
the secondary fo rms (metastatic and continuous cancers, more 
rarely metastatic sarcomata) are qui te frequently observed in the 
gall-bladder as well as the large excretory ducts, in combina tion 
"· ith carcinoma of the li ver and other adjacent organs, or pri
mary cancer a t places fa r ther removed. As a rul e, the pa r t taken 
by the biliary passages in the carcinomatons affec ti on is so much 
inferior to that or the organ primarily involved, tha t i t entirely 
escapes the attention of the physicia n, and is only made ev ident 
at the antopsy. Only those cases furnish a n excep tion in which 
occlusion of the excretory ducts occul's with· re tention of bile, 
ancl marked and prolonged i c t~ru s, which constantly g rows more 
in tense; the cha pter on occlusio11 of the bili:uy passages should 
be consttl ted in this regard. 
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The secondary cancer appears. in accordance wil11 the nature 
of the primary tumor, as scirrhus, encephaloid, culloid, or epi
thelial cancer. The metastatic (non-continuous) cancers appea r 
u sually in the form of nodules (either singly ot· in groups) which 
rarely exceed a moderate s ize (abo ut that or a hen's egg), and 
m:iy penetrnte all the walls of the gall-bladlfor; they especia lly 
µroj ect tow:ircl the surface of the mucous membrane, and not 
infrequently pass into ulcemtive or gangre ll ou:; dPgenernt.ion. 
In adclilion, ul cerntion is sometimes observell i11 those parts or 
the mucous mernbrnne which are not infiltraled with carcinoma. 
The degeneration o( such cancers may give rise to perforn. ti on or 
the wall or the gall-bladtler, and thus "'1l1'e the passage or ichor 
and bile into the peritoneal cad ty. 

As " rnle, continuous c:incers or the fiall-Lladde r, especially 
those which extend to the latter from the peritoneum (t hi s oc
curs particularly in colloid cancer ' or the latter) lead, Oil tlw 
other hand, to a diffuse superficial infiltration or the wall or 
the organ, and may linally extend over i ts enti re sUl'face. It can 
be d istinctly seen with regard to infiltrated colloid cancers that 
they mainly follow the lymphatics or tile snbserous tissue, but 
spread thence into :ill layers of tLe ga ll-bladder until they reach 
the epithelitun of the mucous membrane. The shape or the gall
bladder is not appreciably changed by the caJ'cinornatous inlil
tmtion, but its walls become thickened to the size or the li t
tle finger and even larger, t11 ey become firm and rig id, while 
the cavity of the organ is conespon<lingly na rrowec.l and its 
inner surface assumes an uneven, nodular character. U lcl'ra
th•e degeneratio n also usually occurs in such a. case; bPginning 
in the mucous membrane it mny sprc.:.ad over the entire in ner 
surface and gradu:illy involve the deeper layPrs, although per
foration o{ the gall-bladder does not occur in these cases. The 
ca,•ity or the organ is generally fill ed with an opaque, dirty grny 
icllor. 

The conditions are very similar in secondary cancpr of the 
large bilcHlnct . This, indeed, frequently leach; to occ lusion of 
the a[ectPd clucts, but, on the other hand , the ul cerative degen-

1 Cf. nlso L11.JGll.ka1 Gn.llertkrebs der Leber, Virch. Arch. IV. S. 400. 
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eration of the cancer often remains absC'nt or only attains a very 
slight intensity. 

A positive opinion with regard to the frequency of primary 
eancer of the biliary passages is obtained with difficulty. Only 
those cases ma1lifest themselves undeniably as primary cancer 
in which the neoplasm is restricted to the biliary passages and 
all other organs am fo und free . \Yhen, on the other hand, car
cinoma tous neoplasms are observed in other places "in addition 
to the biliary p1ssages, some doubt may arise with rega1·d to the 
original site or the disease, since nei ther tlw great extent of the 
cancer of tlw bile-ducts nor the s igns of re trogressive metamor
phosis c1·idcnt in it, arc a sure criterion that the cancer of the 
gall-bladder L; really primary, although the other cancers which 
are present arc o( small size ancl fresh appearance. On the othe1· 
hand, when, in addition to the bile-ducts, other parts, especially 
the liver and the organs i11 the vicinity, are found a ffected by the 
neoplasm, e1·cn a Jess extensive cancer o( the gall-bladder, etc., 
may be primary, although the carcinomato us degeneration of the 
liver may have attainecl mnch greater clin1ensious and therefore 
appear as the ch ief seat of the affection. It is, therefore, advisa
ble, in l'eferring to primary cancer of the biliary passages, to 
t:ike only those cases into consideration in which the organs 
mentioned arc the sole site of the disease. 

A considerable number of such cases have now been described. 
Primary ca ncer has been observed more frequently in the gall
bladder than the bile-clucts-both of the hard and soft, as well 
as alveolar and ep ithel ial varieties. \Yhile primary cancers of 
the gall -bladder reach not inconsiderable dimensions, those o( 
the bile-ducts usually do not exceed a very moderate size, per
haps that of a cherry. 

Cancer of the gall-bladcler usually forms a flattened or nodu
lar infiltrat ion of the wall about the thickness of a finger, which 
involves a large portion of the organ or extends over i ts ent irety. 
In the latter event the cancer may appear as a hard tumor as 
large as a fist. As a rul e the cavity of the gall-bladder is so 
much more narrowed, the larger the po1·tion of the wall which 
has been affoeted by the cancer. Especially notewo1'thy is the 
fact that, i n the majority of cases, the organ, which is in a con-
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dilion of cancerous degeneration, is not filled with bile, but with 
a gray pap (the detritus of the cancer which has partly under
gone ulcerative degeneration), and, in addition, with gall-stones 
o[ v:nying number, size, and constitution. The hard, thickened 
wa!l o[ the organ has several times been fottnd stretched taut 
upon the immovable, imbedded gall-stones; the latter lay in 
ditch-shape(l excavations and appeared to be pressed into the 
cancerous mass. The iniier surface of tho organ is usnally cov
ered very itTPgnlarly with "·arty or papil li [orm cancerous pro
liferation,, which a1·e srtbject to ulceration at an early period. 
The cystic duct is oftPn found closed, especially when the cancer 
of the gall-bladder extends to this canal. 

Primary cancer" of the bili:uy passages may develop at any 
part of the la1·ge excretory ducts, either within ot· without the 
lirnr, bttt they are preferably situated1 as it appears, at the in
testinal end of the ductus choledochus ancl at the bifurcation o[ 
the hepatic duct. Under certain circumstances some attention 
i' requ ioite to discover them, on account of their small size aml 
t'Oncealed position. They usually form a ring-shaped inHltration 
o[ the wall of the affected canal, which is attended with consid
erable narrowing 01· complete closure of the lumen o[ the duct. 
Tn this event, also, the inner surfuce o( the cancerous ring is 
sometimes smooth , sometimes superlicially ulcerated, at times 
cO\·ered with papillary or warty growths. 

To the exampl es of cancer of the bile-d11rts, which have been 
l'Olkcted by Villard and Schreiber (I. c.), I add a case under my 
own obsermtion, which may sNrn as a type of the anatomical 
relations of primary cancer of thesu o;·3':rns : 

A mn.n n.bout sixty years ol<l, who haJ sufi'ered for months from intense jJ.un
clicc, finally died of exhaustion after rapidly iucrea.sing emaciation. The liver 
was enlarged, firm, slightly gr;mular, of an olive-green color, all tho bile-ducts 
within tho liver were diffusely dilated and filled with pus slightly tinged with 
hile. The hepatic duct was affected at its bifurcation for n distance of two ctm.: 
by a firm, scirrhous growth. The lumen of tho duct appeared, on cross-section, 
Ma narrow fissure of nu irregular anguhl· shape, which wn.!i with difficulty truv
crse<l by n sound. Tho wall of tho duct is convbrted by tho cancerous infiltra
tion, which invoh1es its entire circumference uniformly, into a rigid mass of tis
~uo about three mm. in thickness, upon sectio:i of which tho scpnruto layers of 
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the wall can no longer be distinguished. The caucer extends downward to the 
connective.tissuo sheath of the duct and appears here to be quite sharply de
fined. The inner surface of the can~l in the region of the cancer is irregular, 
nodular, and covered with flat, warty excrescences, but even the beginning of the 
formation of ulcers is nowhere visible. In other respects the bile-ducts presented 
a normal appearance. No ca.ncer could be discovered either in the neighborhootl 
of the cancer of the bile-duct or in any other part of the body. '!'he microscopi
cal examin.ltion in this case left no doubt that the cancer started in the epithe
lium of the glands of the bile-ducts. In most plrlces the cancer-cells were, even 
in the deeper layers, involved in a. myxomatous metamorphosis, and many alveoli 
only contained vitreous, mucoid masses in ad<lition to some degenerated cells. 
The neoplasm ma.y therefore be termed colloid cancer of the bile-duct. 

As fat· as regards the development of primary cancer of the 
biliary passagPs, we very frequently meet with the assertion. es
pec iall y in French writers, that the new-growth takes its origin 
in the snbnnwous tissue. This is true if it merely indicates the 
region in which the cancerous prolifPrntion o( the cell s com
mences, but it is most probably incorrect if we regard the snb
mnco ns cellnlar tissue as the "mother t issue" of the cancer. 
llfy own observations indicate, with regard to cancer of the bile
ducts, tha t the epithelium of the g lands of the ducts is the start
ing-point for the cancerous cell-prol iferation. Bi1·ch-IIirschfeld 
has arrived at the same opinion with regard to cases of pdrnary 
cancer of the bile-ducts examined by him. K lebs contends, with 
regard to prima1-y cancer of the gall-bladder, that it starts from 
the epithelium of the organ and its (poorly d evelopeu) mucous 
glands. 

Et iology. 

The first six cases of primary cancer of the biliary passages. 
which were published by Durand-F ardel, were obta ined from 
tlw material of the Salpetriere, a woman 's hospital. P erhaps 
the statement or some authors, that thi s Corm or cancer has been 
observed much more freqt1en tly in the fe mal e sex, is attributable 
to this circumstance. Other author8 main tain, on the contrary, 
that there is a marked preponderance of the male sex in this 
direction. Tho more, howernr, that observation8 o{ primary can
cer of the biliary passages are collected, the more it appears to 
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be proven that the disease occurs with almost equal frequency 
in both sexes. 

But if, in fact, it should be shown, that especially the primary 
cancer of the gall-blauder develops much more frequently in wo
men, we might surmise that tbis circumstance stan<ls, perhaps, 
in causal connection with the demonstrably greater frequency of 
gall-stones in the fe male sex . It has been previously mentioned 
that, in primary cancer of the gall-bladder, the cavity is very 
often found fill ed with concretions-too often to allow this coin
cidence to be regarded as the result of chance. The simultaneous 
appearance of cancer in the wall of the gall-bladder and of gall
stones, has bPen variously interpreted. Some explain the fo rma
tion of calculi as a result of the stasis and decomposition of 
the bile in the gall-bladder, which has been hastened by the can
eer. Others believe, on the contrary, that the continued presence 
of the gall -stones within the organ, and the mechanical irritation 
which the calculi exert upon the walls, should be regarded as the 
exciting cause o( the carcinoma.tons new-Io1·mation, inasmuch as 
they rely upon our experience that cancers often develop in other 
places which are subject to a continuous slight mechanical irrita
tion. Arguments may be adduced for and against these vie,Ys, 
but the contrnversy cannot be decided at present. F or our own 
part we incline to the opinion of those who regard the gall
stones as the exciting cause o[ the carcinomatous new-formation 
in p1·ed isposec1 individuals. 

Pi·im:ny cancer of the biliary passages is especially obsen ·ed 
in those individuals who have already passed the fifli eth year of 
life. Durand-Fardel's obserrntions werP eYen made upon fi1·e 
women at the age of seventy-one to seventy- fi ve, and one of 
eighty-one years. But snch cancers also appear earlier, between 
Lhe fortieth and fif tieth rears . :Markham's (I. c.) cas~, which 
referred to a woma n rot. twenty-eight rears (the gall-bladder was 
found fill ed with stones), may be regarded as a rare exception. 
Ilered ity appears to play no part among the causes of these can
cers (""\"illarc1). 
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Symptoms. Diagnosis. 

All observers are agreed that ca ncers of the biliary passages, 
a a rule, proilnce no very characteris tic symp to ms ; that the 
diag nosis is therefore usually uncertain, and that it b ve1·y diffi
cult to avoid mistaking these g row ths for certain other di seased 
conilitions, especially for cancer of the pylorns and duodenum. 

Jn ca ncer of the gall -bladder pain is almost a lways present in 
the region of the organ, whence i t radiates over the 1·ight hypo
chonrlriLun (fif teen times in seventeen cases of Vil lard). The 
pains are usually dul l, heavy, continuous, at times they become 
Yery acu te, and ass ume a lancinating character. At times the 
pains a ppear similar to those of hepatic colic, which may prob· 
ably be expla ined by the usually co incident presence of gall
stones in the gall- bladder. Solitary cancer of the bile·ilucts, on 
t he other ha nd , prncluces no noteworthy pains, at least I find no 
mention made in the hi stories of the cases in questi on, and often, 
indeed, the absence of pain is expressly mentioned. 

A tumor in the rig ht hypochonclrium, prnbably clue, in grea t 
part, to the thick -walled gall-bladder, and of hai·cl, immovable 
consistence is mentioned by Villard eleven times in seventeen 
cases. The tumor may a ttai11 the size of a child' s head ; it is 
egg or glohe·shapecl, and at tim es feels nodular. Although the 
p resence of a tumor is mentioned by the rnajo1·ity of observers, 
it could not always be referred to the gall.bladder, but was often 
erroneously a tt l'ibuteil to the chrnclenum 01· pylorus. A tumor 
cannot be di s<'overed in cancer of the gall-ducts on account of its 
small size ancl concealed position. 

I cteru s, with a ll its sequences, is not necessarily p resent in 
ca ncer o( the biliary passages, though it frequen tly occurs. Vil
lard fo und well-marked jaundice fourteen times in seventeen 
cases. Since it is dependent 011 occlusion o( the gall -blaclcler, it 
<·annot be lookccl fo r i11 solitary cancers of thi s organ, but only 
(then, however, always) when, in addition to thi s, cancPI' of the 
excretory ducts is also present, as is so freqnently the case. 
'Vhen icte rus has once appeared it conti11ues to increase, as a 
rnle, and may mpicll y a tta in the highes t in tensity, and especially 
go h and.in -hand wi th complete discoloration of the froces. 
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Digestive di sorders of various kinds, especially anorexia, 
fulness and pressure in the region of the stomach, constipated 
bowels, etc., which may be attributed, in part, to the coexi sting 
icterns, almos t always occur in cancer or the biliary passages, 
but present nothing characteristic, and can, therefore, be scarcely 
relietl upon for diagnostic purposes. \Vhen cancet· of the gall
bladder produces pressure upon the duodenum, emcs is may de· 
velop, as occurred in l\farkham' s case, wllich p rese 11tet!. all the 
symptoms of cancer of the pylorns. Bloody stools and hrema
temesis are mentioned bv several observers. 

Occlusion of the bile:dtwts from cn,ncer is sometimes followed, 
in addition to dilata tion of these canals, by purulent catarrh of 
the !attar. Intennit tent exacerbations of !ever may then occur, 
such as al so develop in occlusion of the canals from other causes. 
Yillanl mentions these febrile a ttacks three tim es nmong his sev
enteen cases. 

Finnlly, we must mention the cancerous cachexia-the rapid
ly increasing emaciation and weakness of the patient, the snllow 
complexion (when icterns is absent)-as an integral symptom in 
cancer of the biliary passages. 

The diag nosis is always difficult, and especial ly in cancer of 
the bil e-ducts, almos t impossible. Cancer of the gnll-bhtdtl er is 
ind icated, above a ll, by the hard, slowly growing, and painfnl 
tumor in the r ight hypochonclt-inm. If the symptoms of cancer
ous caclwx ia appear, and marked improvement of the patient 
occurs nt no time, the assumption of a cancer of the gall -bladder 
is justified . Mistakes are possible in so far as the sta rting- point 
of the tumor is not always attributed to the gall-bladder, bu t to 
the py lorus, duodenum, or transr erse colon, a n opinion toward 
which we will be more inclined when the remaining symptoms of 
the pa tient indicate a chronic disorder or the stomach and in tes
tine~. 

Cancers of the bile-durts reveal themselvPs neither by the 
appearance of a tumor nor by pains ; they rather p roduce a 
rapidly increasing, u nin terrup tedly progressing janndice, which 
continues with equal intensity un til death, with all the other 
symptom of stasis of the bil e, enla1·gement of the li ve r, etc. 
That the occlusion of the bile-ducts is dtte to cancer in a concrete 
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case may be snrmised with a certain degree of probability, though 
never surely proven, from a consideration or the age of the 
patient and his condition of nutrition (cachexia). 

Duration, Terminations, P rognosis. 

The duration of the morbid symptoms in cancer o r the biliary 
passages is usually placed at fotLr to six months or more, in indi
vidual cases at several years. 'l'he cli sease assumes an in sidious 
but constant, uninte1·rnpted course, and, under :iny circum
sta11ces, tennihates in death. The duration of the disease appears 
to be shortened by the development of icterns. The prognosis is 
unfavorable in every particular. 

Treatment. 

There can be no question of treatment of the primary disease. 
As the s tL spicion is warranted that the presence of calculi in the 
gall-bladder may prove the exciting cause for the development 
of cancer of this organ, the physician ag:iin finds himself called 
upon to devote careful attention to the prevention and removal 
or cholelithiasis. In other respects the treatment must be purely 
symptomatic. It must be directed against the pains which appear 
in the region of the gall-bladder (in which hypodermic injections 
of morphine wil l, perhaps, prove of grea test serv ice), further
more, against the symptoms connected with jaundice, especially 
the prn ri tns, the tendency to constipation, the digestive di sturb
:i11ces, and. finally, attention shonld be pa id, as far :is possible, 
toward coun teracting, by a suitable diet, the rapid deterioration 
of general nutri tion. 

Disorde1·s in the Canalization of the Biliary Passages. 

Introductory R emarks. 

Canalicular disorders-in the broades t sense-assume a promi
nent position among the pat,110logical conditions of the biliary 
apparatus. It would, perhaps, be difficult to mention a disease 
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of the biliary passages in which the factor or canalicul ar di sturb
ances mu t not be taken in to consideration. In many diseased 
conditions or these organs this distmbance constitutes the main 
feature or the entire aJIPction, and is responsible fo r the general 
character or the symptomatology. 

In all cases o( marked disturbance of canali zation we fincl 
that the lumen of the excretory bile-duct is narrowed or en ti rely 
occluded in one spot, while at the same time other portions o( 
the canal appear dilated. The connection between these abnor
mal conditions consists in the fact tha.t stenosis develops at some 
part o( the ex cre tory duct, and that the difficul t escape of bile 
resulting therefrom causes stasi s or bile behiml thi s spot, ancl 
therefore leads to a, corresponding dilatation in those portions 
o( the canal s which are situa ted in its region o( rnpply . The 
stenos is o( the ca,nal will, therefore, in every ca e, consti tute the 
primary fac tor, and dil a tation of the other bil e-duct", tho secon
dary one in the general cana.li cular disturbance. It therefore 
follows tha t, in the consideration o( the latter, we m nst start 
with the stenosis ancl ocelusion of the biliary passages. 

'rhe nex t most importan t poin t concerns the locali ty at which 
the stenosis develops, since upon this depends wha,t pa.rts o( the 
system or bile-ducts will be effec tecl by the secondary clianges of 
biliary sta sis a.nd dila.tation. l\Iost disastrous are the effec ts of 
occlusion or the comm on excretory bile-duct. The bilia.ry stasis 
then extends over the entire sy stem of bile-ducts; the gall-blad
der a ncl dnctns cysti cus, toge ther wi th the hepatic duct and a.II its 
coarse ancl fine ramifi cations, experience from the retainecl secre
tion a dilata tion which is often enormous. Occlusion o( the duc
tus hepa.t icns, or i ts two chief l1epa. ti c branches, is not much more 
Carnrable, as the bilia.ry sta sis and dil atation then i11roh-es all 
the bile-ducts situa.ted within the lirer, whil e the gall-blaclder 
and dnctus eysti cns and choledochus are emp'y, and do not 
functionate. l( only one or a,no ther princi pal bil e-duct in the 
Iii-er is occluded , the changes mentioned will rema,in confined 
to the hepa ti c lobe which is implica. ted, whil e the closure of 
some or the smaller ducts within the liver will produce changes 
which a.re correspondingly circumscribed, ancl often present no 
appreciable consequences. 

VOL. JX. - 37 
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\Vhen the stenosis affects the cystic duct, its resnlts are 
entirely different. The system of bile-dncts remains entirely 
unaffected by these changes, and the latter are confined exclu
sively to the gall-bladder, which is now thrown out of communi
cation with the other biliary passages, and can neither receive 
bile nor discharge the contents which it may happen to have. 
Under such conditions, either :.,trophy and obliteration of the 
gall-bhdder develops, or, on the other hand, an abnormal dilata
tion of the organ with the appearance of hydrops vesicro fellero, 
or dropsy o( the g:tll·bladder. 

The radical differences in symptomatology which result from 
the location of the stenosis or occlusion of the ducts, make it 
appear proper to discuss the entire subject of canalicnlar disor
ders in two separate chapters, one of which will be devoted to 
closure of the ductns choledochus and hepaticus, or the stasis 
and retention of bile, and the other to dilatation of the gall-
bladder. · 

Stenosis and Occlusion of the Biliary Excretoi·y Ducts. 

(Ductus clwledoclws and Dtictus ltepaticus.) 

Stasis and Retention of Bile . 

.A11dral, Cljniquc mCdicn.le, 4 M. T. II., p. 520. Paris, 1839.-Brigltt, Observa
tions on Abdominal Tumors, Guy's Hospital Rep. V., p. 298. 184-0.-/bi<l., 
Cases and Observations connected with Diseases of the Pancreas nnd Duode
num. 1\Icd.-Chirurg. Trans., Vol. XVID., p. l (1833).-Schaefer, De hydrops 
ductuum biliarium. Diss. nug. Turici, 184-2.-Budd, Diseases of the 
Liver. Gecmnn by lfenoclt. 184.6, S. 198 tr.-Henoell, K1inik d. Unter
leibskrnnkheiten. I., S. 93 ff. 1855.-Prericlis, Klinik d. Leberkrankhten. 
I., S. 138. 18fi8, etc.- West, Diseases of Infancy and Childhood. 4- ed. 1859. 
i>. 570.-B1'istowe, Trans. of the Path. Soc., Vol. IX., p. 225.-Binz, Congeni
tale Obstruction d. Gallenwege. Vii-ch. Arch. XXXV., S. 360.- Wj;ss, Zur 
Aetiologie des Stauungs Icterus. Yirch. Arch. XXXVI., S. 454.-C. E. E. 
Hoffmann, Verscbluss der Gallenwege durch Verdickung der ·wandungen. 
Virch. Arch. XXXIX.., S. 206.-Hoffmann, ibid., XLII., S. 218.-Fritz, Ueber 
narbige Stenosen des Ductus choledochus. Diss. aug. Berlin, 1868.
Baeltl', Die Ursnchc der Verengenmg bezichtl. Verschliessuug cl. Gallenaus
fuehnmgsgnenge u. ihro Diagnose. Diss. Berlin, 1870.-llirscllspnmg, 
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Angeborener Verschluss der Gallenausfuehrungsgaenge, Hosp. Tidende, 
2 R. IV., 35, 1877 (Compilation of twelve similar cases in abstrnct, in 
Schmidt's Jahrb. Bd. 177, S. 31. 1878, No. 1).-Strauss, Des ict~res chro· 
niques. Paris, 1818. - Donop, De ictero speciatim nervat-0rum. Diss. inaug. 
llerlin, 1828. 

Every stenosis or the biliary excretory ducts is equi valent to 
interference with the di scharge of bile into the in les tines. As 
soon as i t reaches a certa in grade, absorption or the retained bile 
occurs and jaundice develops, viz. , true stasis or absorption icte
rus. I t is not our province, however, to di scuss all the details 
of absorption icterus and all the anatomical changes o[ the bile
ducts to which it is d ue. " 'e will ra ther confine ourseh,es 
chiefly to those cases in which the obstruction to the fl ow or bile 
is complete and, at the &~me t ime, permanent, and in which, 
therefo rn, chroni c, eYen fatal, jaund ice occurs. " 'e exclude 
from consideration, on the other hand, those cases or temporary 
stenosis, fo r instance, the category of so-called catnrrhal icterus, 
and fur thermore, the temporary jaundice connecte(l wi th the 
passage or ga ll -s tones and parasites thro ugh the bili ary canals, 
or produced by the p ressure of the p regnant u terus or the large 
in tes tines, when fill ed wi th I:.eces, upon the excretory ducts of 
the bil e. A priori, a sharp differentiation or the subject under 
consideration cannot be cnrried ont, nor is it even necessary . 
How far thi s is possible will be determined in the section on 
etiology. 

Etiology. 

The manifold character of the causes which may give rise to 
closure or the biliary excretory ducts, makes it desirable to take 
a general survey of the subject. 'Ve may ta ke as the starting
poin t in thi s particular either the situation or the pathological 
character of the etiological fac tors. The causes of the occlLtsion 
are either situated, 1, in the lumen of the duct, which, although 
normal in otheF respects, is fill ed and di stended by some object; 
or 2, in the wall of the duct, inasmuch as this is so changed by 
certain pa tholog ical processes that the canal is im permeable to 
the bile a t the position in question; or finall y, 3, outside o( the 
canal in such a mo.nncr that the duct, al thongh unchanged itself, 
becomes impenetrable. Certain causes, indeed, act in several, 
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and perhaps in all three ways, even in a given case, so that, for 
instance, a carcinomatous neoplasm may compress the excretory 

duct, infiltrate its walls, and finally grow into the lumen. 
\Vith regard to their nature the causes may again be chietly 

collectecl into three groups which may be di[erenLiatecl as, 1, 

foreign bodies, which lie in the lnmen of the canal and fill it; 
2, inflammatory processes with new formation of cicatricial con

necth·e·tissue masses, which are followed at times by an OJ·ganic 
closure of the canal from adhesion of its walls, at times give rise 
to a sort of cicatricial stenosis of the duct (without entire disap· 
pearance of its lumen), or may also lead, from without, to occlu
sion of the canal by simple compression ; 3, neoplasms and 
tumors which present the greatest variations with regard to 
character, situation, mode of development, etc., and may give 
rise to impermeability of the excretory duct by compression as 
well as obstruction of the lumen or in any other way. The fol· 
lowing points must be emphasized in the special cases: 

1. Occlitsion of t!te biliary excretory ducts by bodies wliiclt 
obstruct tlieir lumen. 

'fhis refers, in the first place, to gall-stones which, during 
their passage from their place of development (the gall-bladder, 

or, much more rarely, the hepatic ducts) toward the duodenum, 
have remained in the common gall-duct and, as we usually sa.y, 
have become impacted. The narrowest parts of the canal through 
which the gall.stones must pass, are the d uctus cystic us, espe· 
cially at the place at which it bends near the neck of the gall· 
bladder, and the duodenal end of the ductus choledochus, the 
narrowest part of which corresponds to its opening, the porus 
biliarius. The wall of the duct closes firmly upon the surface of 
the calculus, is stretched tant over the latter and, unless the 
stone has a very peculiar conformation, the bile will be unable 
to flow alongside. As a rule, however, the impaction of gall
stones in the intestinal end of the ductus choleclochus only lasts 
a short time, after which they are expelled. Permanent reten· 
tion of the calculi in the dnctns choledochus only occurs in rare 

cases,' for the reason that stones which are unahle to pass through 

1 Vide1 o.mong numerous other cases, that of Graulmer, Arch. d. Heilk. VI. , 1865, 
S.184. 



STENOS!S AND OCCL US ION . 581 

the duct on account of their size, will usually remain impacted 
in the duct of the gall-bladder. The gall -stones, which a re re
ULined in the duodenal end of the ductus choledochus, generally 
give rise to a circumscribed inflammation or the canal, during 
the course of which a sort of encapsul a tion of the stone occurs, 
so that, a t a later period, the excoriated inner surface of the 
duct appears as if adherent to its surface. Later, howe1•er, when 
ulceration of the wall occurs, the concretion, which has been 
hi tli er to firmly enclosed in the walls of the canal, may become 
loosened . If, in snclt a case, the calculus itself should not ad
vance and be pushed in to the intestine, the loosening may, how
e1·er, have the good effect that the fl ow of bile, which had pre
viously bPen entirely stopped, again begins, even though to a very 
limi ted ex tent. In those cases in which gall-stones have fo rmed 
in the large hepatic bile-ducts, their spatial rela tions to the lumen 
of the canal will only, in rare cases, be so unfavorable that the 
fl ow of bile is thereby entirely in terrupted. As a general thing, 
the bile will effect a passage between the calculi and the walls of 
the uuct, and the consequences of the stenosis will be less evi
dent than in complete occlusion of the ductus choledochus.' 

In the second place we must consider ce rtaiu parasites' which 
occasiona lly fill the lumen of the large bi liary excretory d ucts. 
Am ong these the echinococcus takes the lil"st rank. " ' e do not 
refer to those cases in which a hydatid tumor of the liver ca uses 
jaundice from compression of individual hepatic ducts, bu t rather 
to the case in which a rupturecl echinococcus sac opens toward 
the bil e-ducts and partially allows its contents to emp ty in to the 
latter. The occl usion of the bile·ducts prodnced in this manner 
by echinococcns vesicles is, however, usually tempom1-y, as the 
gall .ducts generally empty their contents in to the intestines 
under sym ptoms simila r to those of hepatic colic. At times the 
bile.-clucts become sufficiently dilated to permit a complete d is
charge of the echinococcus sac in to the in testine. Bnt this rarely 
occurs, as the majori ty soon rnn a fa tal course in this or that 
manner. I am unacquain ted wi th any example in which closure 

'Yi<lcthe £nrther remn.rks in the later section on choleli tb iasiR 

'Parasites of the biliary passages will be discussed nt a. later period in a. special 

chapter. 



582 VON SCilUEPPEL.-BILTARY PASSAGES. 

of the ductus choledochus by means of worms o[ the gall-bladder 
has finally caused the death of the patient solely as the result of 
the chronic retentio11 of bile producecl thereby. Charcot's case,' 
in which complete occlusion of the ductus choledochus occurred 
from ech inococci, is worthy of note; the cyst, from \\'hich they 
were derived, was found empty, but had been torn in consequence 
of the stasis of bile, so that fatal peritonitis developed. 

Matters run a different course in multilocnlar echinococcus 
tumors of the liver. Experience teaches that this condition 
leads, in the majority of cases, to closure o[ the biliary excre
tory ducts and to chronic jau11dice lasting until death. The 
ductus choledochus is rarely reached by the multilocular echi
nococcus, bnt it spreads sooner or later to the hepatic duct and 
its two chief branches, often al so to the cystic duct, and e1•en to 
the wall of the gall-bladder. At first a sort of infiltration of the 
walls of these canals and their immediate neighborhood occurs, 
sometimes over their en tire circumference, sometimes only on 
that portion which is tumed toward the liver. The walls of the 
ducts then become rigid, their lumen narrow, finally the small 
vesicles or the worms penetrate en 1nasse into the cavity of the 
ducts and fill them over a greater or less area. In the further 
course o[ the di sease the ulceration of the infiltrated portions 
may begin in the interior of the bil e-ducts. In several unpub
li shecl cases I found the gall-bladcler, cys tic duct, and the two 
branches of the hepatic duct together with the trunk of the latter 
ulcerated, while the principal tumor in the liver was still intact or 
the softening-cav ity present in it had formed independently of the 
ulceration in the territory of the large bile-dL1cts. It is unneces
sary to dilate upon the fact that the ul cerative degeneration of 
those portions o[ the bile-dL1cts which are infiltrated with echi
nococci cannot have the effect of restoring the fl ow of bil e. 

Stenosis of the bile-ducts and an obstrnction to the escap,e of 
bile may be caused by the presence of liver flukes and round 
worms. Iloll'ever, the jaundice which is usually, though not by 
any means without excep tio11, found in these cases, cannot be 
exclusively attributed to the occlusion of the lumen of the canal 
by the body of the worm. The inflammatory changes, which 

1 Compt. rend. de la Soc iCtC biolog. 1854. 2 sCr. T. I. , p. 99. 
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develop in various g rades of in tensity in the bile-ducts as well as 
in the tissue of the liver on account of the presence of the para
sites, are at least equal in importance to the first facto r, as will 
be shown in the description of this diseased process which will 
follow. 

F oreign bodies, other than those mentioned, very rarely occur 
in the biliary excretory ducts. It is rendered almost impossible 
for fo1·~ign bodies to pass from the duodenum into the ductus 
choledoch us on account of the narrowness of the opening. In 
those very except ional cases in which a cherry-pit, the seed of a 
goosebeny, etc., have made tbeir way into the common duct 
and given rbe to jaundice, the opening of this canal has prob
ably been considerab ly dilated prev iously from the passage of 
gall-stones. Nor has closure of the bilia1y excretory ducts by 
firm coagttla of blootl been hitherto observed as the cause of 
permanent retention of bile. 

2. Stenos is ancl occlusion ef tlw biliary excretory clucts by 
inflammatory processes with new-formation of cicatricial con
nective tissue. 

The cases belonging to this category must be regarded as 
typi cal reprnsentatives of the conditions of p•mnanent retention 
of bile, which finally run a fa tal course wi tho ut the additi on of 
other causal or compli cating factors. But here also various 
modifications in the condition of the excretory ducts must be 
mentioned, since either complete oblitera tion of the lumen of the 
canal may occur, or the lumen is retained. but tbe canal remains, 
at the same time, entirely impermeable. It ajJpears judicious to 
differentiate the following conditions, which vary pa1tly patho
genetically, partly anatomically. 

a. The lumen of the ductns choledochus has disappeared in 
some part of its course without leaving a trace, there is true 
atresia or imperforation of the canal,' inasmuch as the inner sur· 
faces of its walls which a re in apposition, have come in contact 
and organ ica lly united. The occlusion may extend over a vari
able length ancl occur at any poin t in the course of the canal. 

1 Wo now refer only to ncqnired occlusion. Vidti below for remarks ou congenit:il 
occlusion or the ductus choledochus. 
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It is usually situated iu the region or the pa l's intestiualis of the 
duct; occasiona lly it only affects its extreme end, lhe porus bili· 
arius. The intesti nal end of the pancreatic duct is also closed at 
times on account or one and the same process. In the region of 
the obliteration is fo und a compact niass of fibrous tissue, at 
times l'ery similar to a cicatl'ix, at which, upon autopsy, usually 
no trace or the wall or the original canal is di scoverable. 

·with regard to the causes and pathogenesis or the acquired 
obliteration of the ductus cl10ledochus in middle and advanced 
age, we must regal'Cl it as a necessary premise that, in the region 
of the latel' obli teration , a part had existed devoid or epithelium, 
excoriated, and covered with granulations, since the obliteration 
is produced by the organic adhesion, Le., union of two granu
lating su rfaces in immediate contact with one another. The 
question only remains to be discussed as to the cause or the fact 
that a portion of the inner suJ'face or the canal becomes excori
ated, ulcerated, and, at a later period, covered with gran ulations. 
In this respect we must rely upon surmises. Ulcers in the duc
tus choledochus may be caused by gall-stones, especially when 
the latte!', during their progress toward the in tes tine, have been 
rntained for n long period in a certain pol'tion of the canal. 
These ul cers form more rarely during the comse oE severe ty
phoid fevers and other severe infectious diseases, that is, without 
the aid or any coarse mechanical influences. I believe, however, 
that simple excoriations upon the inner surface of the cluctus 
choledochus (without more deep-seated ul ceration) may suffice 
to leacl to obliteration of the duct. Such excoriations may de
velop in any severe catarrh or the canal, nnd, the1·efore, also in 
simple cntanha,J icterus, however this may have been produced. 
I would regard a simple catanh of the canal as the starti ng-point 
of the later obliteration in those cases in which there has been 
no history of gall-stone colic, typhoid fevel', OJ' similar condi
tions, in which, however, the jaundice (which has si nce become 
chronic) had, from the coexisting conditions (symptoms or gastric 
ancl in testi nal catarrh), been regarcl~d as simple icterns, and an 
early recovery might have been pl'edicated. Since catarrhal icte
rus is a very frequent di sease which may develop uncler the most 
variable external conditions of life in iudividtials or all ages, and 
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from the most manifold causes, we may fall back upon that 
mode of development of obliteration of the dnctus choledochus 
just descl'ibed, in all cases in which a more plausible explanation 
cannot be g iven, ancl where the concomitant sy mp to ms at the be
ginning of tl1e jaundice are similar to those of catanhal icterns. 

In this categoi·y belongs al so the rare case in which the mouth 
or the c1uctus choledochus is closed by cir-atl'ization of a perfo
rating cluoclenal Lllcer, which has extended into the region of the 
pol'll s bil iarius. The effects are, of course, similal' to those in 
obliterations in the coul'se of the cluctus cholec1ochus. An in
strncth•e case of this kincl is found in Mul'Chison.' 

b. Trne s tenosis 01· cicatricial stricture of the excretory duct, 
which is clue to fibroicl thickeniug and rigidity of the wall of the 
canal or of the connective tissue immediately surrou nding-a 
complete analogue of nl'ethral st l'ictures-is characterized by the 
fact that the lumen has not entii·ely disappeared at the place of 
stricture, although it may be narrowed clown to entire imper
meability. L"pon transverse section of the st ri cture the lumen 
appears as a narrow fi sum surroundecl by firm walls, or as a 
punctate opening, which allows the passage of a fine sound, even 
when there was complete retention of bile clnring life. These 
strictul'eS oc·cnr not only in the cluctns choleclochus, bu t al so, 
and probably with equal frequency, in the clnctus hcpaticus, 
especially at its bifnrcation into )ts two chief branches, or only 
in the right or left' hepatic duct. The length of the stricture 
varies from a few mill imetres to about 3 or 4 ctm. and more. 

\Yi th regard to the origin of these strictul'es,' they cannot, 
hy any means, be all interpreted as cicatricial strictul'es in the 
narrower sense. Cel'tain strictures develop undonbtedly in the 
following manner, viz.: An ulcer, which had been predously 
prnsent in the bile-ducts, has cicatrizecl, and the retraC'ting cica
tl'iX has nanowed the lumen of the canal. \\'e can determine 
the pl'esencc of the cicatrix of an ulcer by the fact that the 
JllUCOUS membrane o[ the duct in the a{foctecl portion 11 0 longer 
p1·esents its ori ginal appeam.nce which is so well chal'actcrizecl by 

1 Lectures on Di.senses of the Liver. 2 ed. 1 p. 3iG (Cuse 122). 
~ A s in the case clcscribecl by B1·i.~l01te, Trans. or the Pu.th. Hoc. , Vol. IX., p. 223. 
1 Cf. C. E. E. llo.D'mann's remn.rks in Yirch, Arch. 3!) lld. S. 20G. 
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the hollow recesses, situated at regular interval s and correspond
ing to the orifi ces or the glands of the bile-ducts. As probably the 
majority or this variety of ulcers are clue to gall -stones, which 
have passed through the cluctus choleclochus, the true cicatricial 
stl'ictures are situated IJy preference in the course or this canal. 
Cases occur, however, in which the biliary excretory duct is in 
closecl in noc1ulatec1 fibrou s ti ssue, and, being indissolubly united 
with it, appears to have undergone comple te stenosis, although 
no dev iation fro111 its original appearance can be observed upon 
the inner surface of the duct. These connective-tissue hyper
plasim, which are sometimes diffuse, sometimes quite sharply 
defined, appear to be the product of a chronic phlegmonous 
inflammat ion, which almost always nrns a latent course, and is 
confined to the wall of the duct and its immediate vi ci ni ty. The 
causes which g ive ri se to these phlegmonous processes are usnally 
no less latent. The possibility that catanhal inflammations 
within the bile-ducts may spread to the entire thickness oE their 
wall s and here continue in the form of a chronic phlegrnon, while 
the catnrrh, in the narrow sense, has perhaps already c1i sup
pearec1, is undoubtedly worthy of being taken in to considera
tion , and al so that inflammatory processes which have developed 
in the vicinity (we are at once reminc1ec1 of chronic peritoniti s, 
especially perihepatiti s, etc.) may be propagated' to Glisson·s 
capsule and to the walls o( the, bile-c1uct. 

In the T U.bingen Medical Clinic a she1)berd , rot. forty years, was treated 
who wa.s to.ken sick in the beginning of l\Iarch, 1876, with headache, n tired feel
ing, anorexia, frequent eructations without vomiting, and constipation. Jaunclice 
was soon superadcled, rapidly attained a high grade, and continued unintcn"Upt
edly ever since until death, which occurred after the disease bad Jasted o. year. 
The passages were entirely destitute of color from the beginning of April, nntl 
continued so since that time. Attacks of pnin and fever were absent during t110 
entire course of the nff'ection. Ko cnuse for the disease could be discovered i 
gross errors o( diet, alcoholism and syphilis cou1cl be excluclecl. Death occurred 
in the beginning or March, 1877, after progressive emncintion, redcmo. of the 
lower limbs, and ma.rkecl chohemic symptoms. A plcuritic cxu<la.tion on the left 
si<le had developed four weeks previousJ_y. The autopsy showed : n. dark icteric 

1 ride among other cases, that reported by Jfoj/iiuinn (Virch. Arch. 30 Bd. S. 200), 
who also rcpubli~hcs a similar one by .MeltrboclL from Kuccbcnmcister's Zt.schr. f. 
l\Ied., etc. N. F. II. 186:J, S. 363. 
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color, ns well as numerous eccbymoses in the skin, etc., about three litres of 
brownish serum in the peritoneal cavity, and at least as much in the left pleural 
cavity. A certain amount of rigidity, together with a slight, uniformly distributed 
opacity can be recognized in the peritoneum, and are the result':! of a mild chronic 
'Peritonitis. The liver about normal in size, no bile in the gall-bladder, which is 
fill ecl , like the cystic duct, with colorless mucus. Tho <luctus choledochus en
tirely normal, its mucous membrane w1stained. The hepatic duct, on the other 
baud, is comp1·essed a.long its whole length as far as its bifurcation into both 
hepatic branches by nodular masses of connective tissue, which is about four 
mm. in thickness, firmly united to the wall of the duct and encircles the latte1· 
like a ring. 

The wall of the canal is distinguishable by the eye from the fibrous mass and 
surrouuc.ling tissues, its lumen is changed into a rigid narrow fissure from 3 to 4 mm. 
iu breadth, and with difficulty permits the passage of a fine sound. At the point of 
stricture the mucous membrane of the duct shows the normal, ridged appearance, 
is not stained with bile, and is freo from cicatrices, ulcers, and other changes of 
this character. 

All the bile-ducts within the 1iver are enormously distended to a full finger's. 
breadth, and filled with a clear, mucoid, pale-green ffuid. The 1>arencbyma of 
the liver is of a dnrk ol ive green, firm, anmmic, and the interlobulnr connecti\·e 
tissue is consi<lernbly increased. The portal \•ein has only united with the fibrous 
mass on one side in front of the porta hepatis; otherwise it is free, and therefore 
not really compressed. The spleen is about five times larger than normal, and 
very soft. 

c. The inflam matory new-formation of connective t issue, which 
forms the starti ng-point for impermeabili ty of the bili a ry excre
tory d net, may also develop from the peritoneum and the sn bsernus 
ti ssue on the inferior surface of the liver ; it may, therefore, be 
the result of perihepatitis.' Such inflammato1·y thickenings of 
the peri toneum, which develops as firm ridges ancl cords in the 
region of the tr:1ns,•erse fissnre, will in themseh·es, but e,·en 
more by their innate tendency to retraction a ncl shortening, 
exerci e serious pressure upon the bile-ducts ancl nnnow their 
lumina, to a, ma,rked extent, or even entirely oblitera te them. The 
perihejJa,t iti s sometimes occurs over a, very circumscribed area, 
sometimes over n. greater surface; it may exist alone or form 
part of a general peritonitis. Among the common causes of this 
perih epMiti s we must mention certai n diseases of the liver (cir
rh osis, etc.), general peritonitis, inflammations of the right pleura, 

1 Ct. the case in Frericlta, Khn. d. Leberlu., I., S. 150. 
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perfo.-ating ulcer of the stomach, and, above all, constitutional 
syphili s. 

3. Finally, we must also refer under this category to congeni
tal occlusion of the biliary excretory duct, as an examination 
of the cases in question compels us to assume that we do not 
have to deal with an original vice of formation, bnt that the 
bile-duet was primarily normal and permeable, and only be
came occluded at a later period. The occlusion itself some
times occurs at a later, sometimes at a n earlier peri od of intra
uterine existence. In the 1it-st event we find , ins teacl of the per
meable ductus choledoclnrn, only a solid, fibrous cord; in the 
second case, hardly a trace is e1·eu left of such a st rn cture. The 
occlusion and obliteration may simultaneonsly involve the cys
tic duct and the gall-bladder, while the bile-ducts within the 
lh·er are always patent, and more or less dilated. " ' e must 
remember, moreover, that this does not always refer to rongeni
tal occlusion in the strictest sense, since with jnst ice those cases 
are also included in which the symptoms of closlll'e of the 
duct have only made their appearance after binl1, u sually in 
the ffrst days or weeks after delivery. H we start from the 
undonbtedly plausible and at least uncontrove1-tcd theory that, 
at one time, the bile-duct was permeable, we only need, in ex
planation o[ the occlusion developing at a later period, the 
assump tion that, in conseqnence of a catarrhal and superficial, 
01' a det>per-seated, more phlegmonous inflammation o( the duct, 
the epithelium of the latter was thrown off, and its mucous 
membrane excoriated, so that the wall s of the canal, being 
robbed of their protecting epithelial cover, may immediately 
unite with one another as far as they are in contact. In the 
hitherto observed cases no othel' cause fol' the closure of the bile
cluct conld be fo und, with t he except ion of inflammation of the 
latter. Ilowevcr, the fmtal inflammation o[ the bile-ducts, which 
has been taken for grnnted by us, has not been direcLly observed, 
bnt rnther deduced from its sequences. Usually, also, we do not 
possess a plausible cause fol' such an inflammation. In this 
respect syphili s has been especially thought of, and the closure 
of the bil e-ducts from perihepatitis has probably been looked 
upon as a11 analogous phenomenon. But a positive pl'oof that 
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syphilis was the cau se of the process lead ing to obliteration has 
not been defini tely ob tained in a ny o[ the cases in ques ti on. 
Moreover, verha ps some hereditary factor is involved; at least. 
the conge nita l closure of the bile-duct has been obsen·ed in se,·e
ral children belonging to the same famil y .' 

3. Closure ef tli e biliary excretory due-ts by tumors and new
growth s of various kinds. 

Tho causal factors, which are included in this catt•gory, indi
vidually present a J'cmarkable rnrie ty, and prnbauly the nrnjority 
o[ all cases of long-co ntinuecl retention-jaundice, or those persis t
ing until death, owe their development to them. In order to 
Obtain a gelll'l'al SlllTey , we wHl mention the factors in question 
according to their situa ti on in the ind ivid ual organs. " 'c do 
not now take in to considera tion tumors of the lin•r, or, indeed, 
those cases of l'ctention of bile caused by occlusion of the bile
clucts s itua ted wi thin the Ji\·er. It should be stated in advance 
that, with the exception of carcinomatous neoplasms (in the 
wider sense, a nd with the excep tion of rnultiloc ular echino
coccus tumors of the Ji,·e1), all the other grnwths which are here 
broug ht in to ques ti on act iit occluding the bile-duct by simple 
compression, although no fur ther anatomical changes arc ])l"O· 

duced in tho bi le-dnct i tself. The ca rci noma tons neo plasms, 
however, may as J"eadily compress the bi!P-duct from wi thout 
as they may g row into the wall itself, and nnnow the lumen 

1 Cf. B inz (1. c . ), and especially West, Diseases of Infancy and Childhoo·l, 4 ed., 
1859, p. 570. A not inconsiderable number of ob!!errntions have been mndc concern
ing congenital closure o[ the biliary excretory ducts. In addition to the works of 
Donop. B inz, West, and Hil"S('bsprung, which have been previously referred to under 
1 • Literature," we may also mention : Lhomme1111, BulL cle la Soc. nnatom .. 1 8 1 ~ ; 

Campbell, Northern Journ. of Med icine for ISH; Romberg and lfenodt, Klinischc 
Wahrnebmungcu, 18J2, S. 188: IVil/.:.9

1 
Path T rans., Yol. YIU .. p. 1 !fl j .Al urcl1Wm, 

Diseases of the Li ver, 2 ed., p. 375; I'.ntlt, \ ircb. Arch .. 43 Bd., S. 296; Nunndy, Pt!. th. 
'l'ranf;.., Vol. XXIII. . p. 1:i2 (18i2); Jlor9rm, Med. Tim eR. Feb. 161 1878. p. 182j f.Alze. 
Berl. Klin. Woch., 1A7G, No. :10, nnd Schmidt's Jnbrb. , 174 Dd., S. 26.); H'"icklunn Leg,qr. 
Pnth. Trans., Vol. XXVfl., p. 178; Jolin G!nister . The Lancet, ISiO, Vol. I. , No. IX. 
(1\for. 1), p. 2fl3. Of eight children of a. healthy mother. the thi rd. fourth , and fi fth 
died with severe ictcrus after Jh•ing bnrely a week ; the sixth died nfter three weeks 
from hemorrhage of t.he Innis, nnd was al so deeply jaundiced. In the eighth child, 
who died in sixty-two hours from icte rus, the au topsy showed marked stricture of the 
ductus choledochus in the neighborhood of its duodenal end. 
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somewhat like a cicatricial stricture, or fill the lumen of the 
canal. 

Next to the cancerous tumors of the liver, gall-blaik1er, and 
other surrounding parts which reach the excretory duct in one 
way or another, and cause closure of the canal by one of the 
methods just mentioned, the cancers-primary as well as sec
ondary-which start from the bile-duct, must be taken into con
sideration.' 'l'he rare primary cancers of the bilc-dnct usually 
grnw as rugged or cauliflower-like masses into the lunwn of the 
canal, fill i t, am1 reduce it to a narrow slit, which is here and 
there entirely impermeable to bile. I have several times seen sec
om1ary cancers of the gall-dnct appear in the form of a scinhous 
infiltration, in which the walls of the canal, fo>· the space of a 
few centimetres, were converted into a rigid mass, 4 to 5 mm. in 
thickness, the lumen, however, narrowed and slit-shaped or 
ptrnctate, and entirely impermeable, at least for the bile. 'l'he 
latter cases correspond entirely, with regard to the mechanical 
relations of the occlusion , to simple fibrous stenosis of the bile
dnct. I obsen·ed one case of scirrhous stenosis of the gall-duct 
by a neoplasm of sarcomatous nature (fibrosarcoma with small, 
round cells, very similar to lymphosarco1rni). 

The very Clmacin.ted womn.n, rot. forty-four years, with general dropsy, hnd pre
sented an ornnge-yellow color of the skin for three to four weeks. Stools in the 
fast two weeks entirely colorless. Den.th occurred from croupous pneumonia. of 
the i·ight upper lobe. Over two litres of brown serum in the abdominal cavity. 
The principal chn.nge consisted in a diffuse sarcomatous infiltration of the 
mucous membrane of tho uterus and Fallopian tubes, the peritoneum and retro
peritoneal lymphatic glands, the gastric mucous membrane, snrcomo. nodules in 
the thyroid glllnd, pancreas, kidneys. etc. The li\•er very firm. but not granular. 
The ductus cholcdochus permeable throughout, entirely notmal1 its mucous 
membrane slightly tinged with bile. The cystic duct normal. 'rhe mucous and 
serous membranes of the walls of the gaH-bladder infiltrated in spots with sar
coma.. The hepatic duct, together with both hepatic branches, for a distance of 
about 1.5 ctm. from the point of bifurcation, is embedded in a firm mnss of 
tissue, which is continued around the lumen as a layer, 1 ctm. in thickness. 
This new-formed tissue shows the same anatomical nnd microscopical appearances 

1 Cf. &ltrcibcr, Ueber das Vorkommen von primii.ren Carcinomen in den Gallcnwe
gen, Berl. Klin. Wochcnschr., 1877, No. 31; Munldso1i (l. c.)1 p. 397; Bri-stqwe, Path. 
Trans., Yol. IX., p. 220, etc. 
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a.s the aarcomatous neoplasm in the uterus, peritoneum, etc. The lumen o! the 
duct appenrs punctate U}lOll transverse section, and permits the passage of fL fine 
sound with dilliculty; the mucous membrane in the region of the occluded spot 
is somewhat uneven, free from ulceration, although the separate cm·erings of the 
crLnal cannot be distinguishecl as inclividual layers. Immediately behind the 
occlucled spot both hepatic ducts are dilated in the shape of ampullm. The dila
tation extcml s to the larger branches of these ducts, which will almost admit the 
little finger. The dilation mpidly grows less toward their radicles. The dilated 
portions of the ducts are filled with a dark green1 very fluid bile. (The uterus was 
probably the strnting-point of the neoplasm.) 

Next to cancers of the duodenum-primary as well as second
al'y-al'e ranged the cancel'S of the excretory ducts. As soon as 
these tumors involve the posterior surface o[ the duodenum and 
tlmt portion which is perforated by the end of the gall-duct, the 
latter is in danger o[ being occluded by the cancer in one or the 
other or the aborn-mentioned methods. Occasionally the occlu
sion onl y involves the point of entrance or the gal l-duct, and 
then, at the same time, usually that of the pancreatic duct. 

Tumors of the pancreas are also a relatively frequent cause of 
occlnsion or the gall.duct .. Among these the fast rank is occn
pied by cancer of the head of the pancreas, which represents, as 
a rul e, the primary tumor. As a matter or course, secondary or 
cont inuous cancers of the pancreas, or the not extrnmely rare 
lymphosarcomatous infiltration of these glands, will have the 
same effect when they correspond to them in size and position. 
The position of the dnctus choledochus, with regarcl to the he>td 
of the pancreas, is not without influence upon the effects of these 
tumors on the gall-duct, as the latter will, under similar circum
stances, be more endangered, when it penetrates the head or the 
pancreas, than when it is on ly appliecl externally to the latter.' 
Cancer or the head of the pancreas may surround the dnctns 
choledochus, spread lo the walls of the duct, infiltrate it, and 
thus stenose its lumen, or finally it may bmst into the canal and 
occlude the duct at any portion of its course. \\' hen the cancer 
of the head of the pancreas is of Yery considerab le dimensions, 

1 According to Wyss, I. c. (Vircb. Arch. Bd. 36 , S. 454), the ductus choledochus 
passes in about one- fourth of lbc c:lses through the substance of the pa.ucreo.s, and in 
about three-fourths merely alongside the latter. 
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it may prodnce compression of the gall-duct, in case thi s merely 
passes alongside the pancreas, without drawing jt together or 
filling its lumen. Finally, cancer of the head of the pancreas 
may extend to the c1uoc1enum, and thus lc'.1.cl to closure of the 
mouth of the gall-duct.' It is evident that the pancreatic duct 
is al so in clanger of occlusion in all such cases. It occurs excep
tionally that some other (non-carcinomatous) tumor of the head 
of the pancreas causes occlusion of the gall-clnct. \Yyss' de
scribes a remadrnble case, in which a dilatation of the cluctus 
\Virsungianus gave ri se to complete occlusion of the encl of the 
cluctus choledochus, and produced j:iundice of four months' du
ration. 

Enlarged lymphatic glands in the tran sverse fi ssure, and in thP 
cour~e of the hepa to-c1u oc1enal ligament, are a relath·ely fn'q uent 
cause of simple compression of the biliary excreto1-y ducts and 
of mechanical jaundice. The enlargement of the glands in ques
tion is clue most frequently to cancerous, more mrely to tuber
cular, cheesy, nmyloid or lymphosa rcomatous' dege1wmtion. Iii 
many cases of jaundice in cancer and amyloid c1Pgenemtion of 
the liver, the icterus is caused by a similar affection and enlarge
ment of the portal lymphatic glands. In such cases the com
pression often invoh·es, at the same time, the trunk oI the portal 
vein, anc1 thus gives ri se to ascites. 

Cancer of the stomach occasionally gives ri se to the produc
tion of retention of the bi le, more mrely from the pressure exer
cised direc tly by the tumor upon the gall-duct, more often, 
howeve1-, indirectly from the pressure produced by secondary 
deposits of cancer in the portal lymphatic glands or omentum. 

It is said that large tnmors of the (right) kidney are capable 
of producing jaundice by compression of the bilia1·y excretory 
duct (Co pland, quoted by Murchison, l. c. p. 3rJ.3). A priori the 
possibil ity of such an occurrence cannot be di sputed; at all 

1 CC. among other~ cases 6 and 7 in Frericl1s, 1. c. 1 1. 1 S. 146 fI, and various others 
in ~lrurcllison , L c., S. 380 ff. 

~ L. c., S. 45.5. 
3 Murc/d. .. ~Q11t (Path. Trn.ns. Vol. XX.) reports the case of a girl ret. thirteen years, in 

whom permanent jaunclir:e was caused by a Jympbosarcoma of the portal glnn s, inas· 
much ns the considerably enlarged glands compressed the gall·duct. 
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events it must be regarded as an extremely rare occurrence that 
tumors of the kidney shoL1ld have the effect referred to. 

A striking example of the difficulty with which closure of the bile-ducts and 
jaundice are produced by tumors of the kidney, is shown by the following case 
recently observed by me in a girl ret. seventeen years1 who had suffered for a year 
from a tumor in the region of the right kidney. The autopsy revealed an ovoid 
tumor, enclosed in a fil-m fibrous capsule, belonging to the right kidney, and in 
which this organ hnd been destroyed without leaving a trace. The tumor is more 
than 30 ctm. Jong, about 20 ctm. wide, and of like thickness, about nine pounds 
in weight, extends to tho pelvis, and projects 4 ctm. beyond tho median line of 
the abdomen. It is found to be a myxoma hemorrhagicum ; the original myxo
matous tissue is only rctnined in small spots, otherwise it Las become entirely indis
tinguishable on account or old and recent hemorrhages. At the upper extremity 
the capsule or the rennl tumor has been perforated, and through this opening the 
latter has extended to the right lobe of tho liver, not alone imshing the latter 
upward, but at the same time compressing its upper lobe so that it was converted 
into a sac hardly 1 ctm. in thickness, covering the masses of myxoma half as large 
as a man's head, which project from the upper end of the renal tumor. The other 
lobes of the liver are well preserved and pushed to the left. The apex of the dia
phragm stands, on the right side, at the level of the first intercostnl space, on the 
left at the height of the fourth rib. The right lung entirely compressed. The 
new-growth, which has also pressed itself into the right lobe of the liver, extends 
exactly to the transverse fissure which is pushed to the left and upward. All the 
bile-ducts are free and pcrmenble, but markedly dilatecl. The gall-bladder only 
contains a sma.11 quantity of viscid colorless mucus. l\Iarkcd jaundice has never 
occurred (nor nscitcs) ; at times, however, a slight ictcric color of the skin has 

been noticed. For a long time worm-shaped clots of blood hn<l been passed in 
the urine. 

Tumors of the omenturn of a cancerous, colloicl cancerous, or 
tubercular nature, as well as so-called retroperitoneal tumors, 
may occasionally attain snch a distribntion that they finally 
surround the gall-duct and compress it to entire impermeability.' 
As a rule, however, the starting-point oE such tumors can only 
be determined with great difficulty during life. 

Anenrisms nre a very rare cause of compression of the gall
cluct and o( retention-jaundice. Aneurisms of thP abdominal 
aorta, especia lly, can only compress the gall-duct when the sac 
has attained colossal dimensions. A case of thi s kind was ob-

1 Cf. Brist01ce'11 cases in Path. Tmns. Vol. IX., p. 2251 and Vol. :\'VII., p. 136. 
VOL IX.-38 
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served by Hutton;' the sac extended from the ridge of the ilinm 
to the lower end of the scapula. Aneurisms o( the hepatic artery 
give rise somewhat. more frequently to jaundice, but it is pre. 
cisely these aneurisms which are of very rare occurrence. Among 
five cases of thi s kind which are found compiled in Frerich s," 
more or less marked jaundice was noticed in three. Jaundice 
appears to have been rnry rarely observed in aneurisms or the 
superior mcsenteric artery.' Gairdner' reports a case, i11 which 
jaundice was proJuced by an anemism of the superior mesen
teric artery, which opened into the duodenrrnr , and had caused 
repeated profuse hemonhages, like those in perforating ulcers or 
the stomach. 

It is a positively demonstrated fact that retention-icterus 
may be caused by the pressure exerted upon the biliary excre
tory duct by a large accumulation of firm frocal matter in the 
intestines, by the uterus in the last stages o( pregnancy, or, 
finally, by very large tumors of the ovaries or uterus (ovarian 
cysts, myo-fibromata of the uterus, and similar growths). It is 
al so known, however (and this is readily understood), that the 
above-mentioned factor·s only have such an eITcc t in relatively 
Yery rare cases. In frocal tumors and in pregnancy, in which the 
jaundice docs not usually last very long, furth er consequences 
or the closure or the bile-duct than this temporary rntention
icterus will hardl y be prodncecl. 

Finally, the fnct, which has been especially brought into 
prominence by Niemeyer, must be mentioned, that certain 
changes in the position of the liver, especially when, in addition. 
perihepatitic adhesions o[ its inferior surface with adjacent or
gans or warty ancl cord-like thickenings of Hs serous covering 
are present, will cause a bending of or dragging upon the bile
ducts situated outside of the liver, and may thus give ri se to im· 
permeab ility of the latter, and to retention-jaundice. Virchow • 
I~ called attPntion to similar conclitions clurfog pregnancy, etc. 

1 Stokes. Diseases of the Heart and Aorta, 1854-, p. 633. 
2 Klin. d. Leberkraukhtn. JI. S. 359 
3 Cf. ll'i~on's cnse. Medico-Cbirurg. Trans., Vol. X...XIV., p. 221. 
4 Clin ical Medicine. 1862, p. 504. 
& Yide his Gei;amme\te Abhandlungen. Frankfurt n.. :M., 1857, S. 756 u. 777 i also 

Vircb. Arch. VIII., S. 360: and Deutsche Klinik. 1854. No. 4. 
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Pathological Anatomy. 

As we have already clescribecl, so far as is necessary, the ana
tomical changes at the point of occlusion in enumerating the 
etiological factors, it only remains now to discuss those changes, 
which develop later in the biliary apparatus, as soon as th" ex
cretory clnct has become impermeable. The immediate conse
quence of the occlusion is naturally an interference with the flow 
or bile ancl rett> ntion in those portions of the canalicular system 
situated behincl the point of occlusion. The retention of bile 
gives rise to a progressive dilatation of the afl'ectecl canals, which 
at times attains a truly enormous gracle. If the obstruction is 
situated in th e cluctus cltoleclochus, the gall-bladder will also 
take part in the dilatation, provided the cystic cluct is permeable. 
If, however, the hepatic cluct is closecl, tlte dilatation will only 
extencl to those bile-clncts sitnatecl within the liver. Those por
tions of the canals sitnatecl in fron t or the point of occlusion 
present, in tlte main, a normal appearance ; they are empty or 
contain some colorless mucus. 

The anatomical sequences of closure or the gall-cluct are best 
obsen"ecl in those cases in which the obstrnction is situated at 
the duodenal eml of the cluctus choledochus, for instance, when 
complete atresi:i has been causecl by inflammatory adhesion of 
the walls of the cluct. 'rI10 bile-clucts outside of the liver are 
dilated in nu·ions clegrePs, at the samP time elongated,' ancl there
fore bent ancl twisted like a loop of intestines. Jn the most 
severe cases tlw chtctus choleclochus, whi ch is fill ed to di stention, 
appea rs somewhat like a well-fillecl loop of the small intes tines, 
and its diameter is increas~cl to 5-6 ctm. The encl of the clnct 
(which is shaped like a blincl sac) is somet imes pnshecl like a peg 
into the cavity of the clnodennm. The hepatic cluct attains the 

1 Jn one case of tbis kind I found the biliary excretory duct 2 1 ctm. long from lhe 
union of both hepatic ducts to its blind 1mc-sbapc<l termination, 1 ctm. from the porue 
bilinriUSj of this. 8 ctm. belonged to the hepatic duct. nnd 13 to the ductus choledo
chus. The diameter of the latter amounted to 5 ~tm.; the cystic duct was fi ctm. 
long, its walls were on the average only 1.5 ctm. in thickness, but were, in many 
places, hollowecl out into niches, and these depressions were so wide that a. medium
sized cherry could be placed in them. 
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same width , and each or its two chief branches will readily ad
mit one or two lingers; the other branches within lli e liver cor
respond, on an average, to about the thickness of the little finger. 
Gall-ducts of this width can be seen penetrating even to the sur
face a nd into the extreme sharp edges or the liver. The dilated 
gall·dncts present either a simple cy lind1foal shape, or they are 
prov ided with numerous shallow and arnpulla-shaped recesses. 
The cystic duct, in case this is patent, attains a diameter of from 
1to2 ctm. \Vith the same proviso, the gall-bladder appears enor
mously enlarged but normal in shape. In one case under my ob
servation i t contained almost one litre of fluid, was more than 20 
ctm. long, and more than 10 ctm. thick at the fund us. It, there
fore, projects beyond the lower border of the liver, as an oral 
hemispherical tumor, by perhaps ten or more ctm., ancl then lies 
upon the right bl'im of the pelvi s. The walls or the large bile
ducts and gall-bladder appear, in comparison with the marked 
dilatation , relatively nol inconsiderably thickened. The mucous 
membra11e or the ga ll -ducts is smooth, provided with shallow, 
ditch-like recesses, which correspond to the mouths of the glands 
of the ducts. 

During the first period after the retention of the bile, the 
liver is enl arged, its circumference sometimes attains twice the 
normal dimensions. After long continuance or the retention it 
again grows smaller and may finally be perceptibly less than the 
normal size. The hepatic tissue is of a dark olive green, indis
tinct acinous appea rance, extremely amcmic, flaccid, but at the 
same time more resisting, and more difficult to cut on account 
or the oftpn considerable increase or the interst itial connective 
tissue, which usually dPvelops in consequence of the occlusion of 
the gall-duct.' Vesicular or cord-like projections are present 
here and there upon the SUI-fa ce of the li ver, especially in the 
vicinity of its sha rp borders, corresponding to the dilated biliary 
canals, abol"e which the parenchyma or the livpr has enti rely 
disappeared. 

The fluid, which is founcl in the dil ated gall-ducts, varies rnry 
considerably in amount. In very high degrees of dil atation the 

1 Cf. Cliarcot nnd GombauU. 
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bile-ducts in their entirety may contain almost one li tre or fluid. 
ancl occasionally perhaps even more; the gall-bladder will 
bold abou t the same q uanti ty. \Ye possess histories, J1 owe1•er, 
dating from former times, accordi ng to which the quan tity of 
flui cl accumula ted in these canal s must have been even much 
larger. 1 

There are clecitled differences with regard to the na ture of the 
fluid in qt1cstion and its chemico-physical reactions, according to 
the duration or the occlusion of th e bil e-duc t. In the beg inning, 
or co u l'Se, th e fluicl whicl1 accumulates in the canals is pure bile, 
i.e., a ycllowbh brown, quite thin subs tan ce. The bile then be
comes mi xed with a n1ucoid secretion prod uced by th e mucous 
membrane o r the gall-cluc ts upon its surface, and also by the mu
cous gla nds im bedded in it. If, however, the fl ow of bile has been 
]Jre,-ented for a. long tim e, for several weeks or ru onths, we fincl the 
gall-ducts no longer fill ed wi th u fluid like b ile, but wi th a clear 
substance, whirh possesses a Yery light, pale g lass-green color, 
and is more or 1e:5s mucous, the consiste11 ce or whi ch reminds us, 
therefore, of thin synov ia. The 1·ery small qu antit ies or specific 
constituen ts of th e b il e, wliich are present in a fluid or this char
acter, at length di sappear en t irely . \Ve finall y , then, find the 
bilc·dttets Jill e<l wi th a perfectly colorl ess substance as clear as 
crystul, or a more 01· less mucoid , thin fluid , which is slightly 
opaque from mixtu re with mucus, and which, notwithstanding 
tbe mos t in tense jaundice of the l i1·er a11d of o tl1 er ti ss ues, conta ins 
no trace of bi le. In th is s tage we speak of saccnla tecl dropsy or 
the biliary passages (hydrops ductuum biliarium saccutus). This 
term uppcars to be especia lly uppropriate in the cases in which 
a percep tible at rophy of the hepatic ti ssue al so occ ur~, as in 
Brien e Boismont' s often q uoted case. ' In u ma n :c t. fi fty yea rs, 
the ductns choledochus was con tracted in its middle by u war ty 
band formed or the hardened Gli sson' s capsule; the cuna l was 
as wide as th e small intestine. Tbe liver of a dark g reen color, 

1 In Ji'rcridts we find quoted De Jonge (Pbilos. Trnus. T. XX VII.), who is i;.a:d t.o 
lmve ob~crvcd 7 pints, and l 'i 1 1~ S1Dietm, S pints, i.e., a.bout 4-4 ~ litrcR of bil ious fluid in 
the gall-bladder. Ji'rcr1c11s himself did not fi nd more than 8-16 ounces, i.e., t-~ li t.re 
iu tbcgall -bladder. 

~ Observations sur quelqucs mah.d ies du fo ie. Arch. gCn. T. XVI., p. 38. 
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its tissue completely atrophied so that it only represented a large 
fluctuating cyst. 

'l'he connection between the biliary canals and the parenchyma 
of the liver must be regarded as completely destroyed in this 
sacculated dropsy. The mucous membrane of the canals now 
forms a cyst-wall, which is completely closed; iC any bile should 
still be produced, it can no louger pass into the bile-ducts, while 
their original biliary contents are absorbed and replaced by large 
quantities of a sero-mucous tluid, the product of the secre tion of 
the mucous membrane of these canals. H thi s condition lasts 
for a long time, the mucus present also di sappears gradually, ancl 
the tluid assumes a purely serous character. Freri chs, with jus
tice, regards the fact that the contents of the gall-ducts appear 
colorless, notwithstanding the jaundice which is present at the 
same time, as a proof that the mucous membrane of the canals 
has no part in the separation of the biliary matters from the 
blood. 

In a case ' in which the mouth of the dnctus choledochus had 
been entirely closed for nine weeks by a cancer of the duodenum, 
Frerichs made a chemical examination o[ the colorl ess and 
almost clear fluid with which the gall -ducts were found fill ed 
to repletion. It had a faint alkaline react ion ; it showed no 
trace of reac tion for biliary coloring matter upon the addition of 
nitric acid, nor could any of the biliary acids be demonstrated 
by P ettenko[er' s tests. The fluid consisted of 98.20 per centum 
of water and l.80 per centum of solid constituents, of which 0.05 
were organic matters (mucus, etc.), 0.07 soluble alkalies, and 0.08 
per centum insoluble earths. 

Although the dilatation of the bile ducts often attains an as
tonishingly great intensity, it nevertheless only leads in extremely 
rare cases to rupture of their attenuated and greatly dilatecl 
walls. The development of the rupture, which has been observed 
in the gal l-bladder ancl the common excretory duct' as well as 
in those canals situated within the liver, is greatly favored by 
gross viol~nce acting from the outside, such as a blow upon the 

1 Klin . d. Leberkrkhtn. 1 I. , S. 146 ff. Case 0. 
~ lVoif describes n. case of complete trans\·erse rupture of the common excretory 

duct. Gaz. mCd. de Paris, 1830. 
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abdomen, etc. , or by pathological processes which are situated in 
the wall s or the bile-ducts, such as intlammations, ulcerations, 
etc. Rokitansky' states that repeated ruptures of the smaller 
biliary canals and the formation of more or less extensive ex
u·avasations or bile into tlie liver occur in many cases o( retentiou 
or bile. \Vhile no special significance is to be attached to this 
process, tl1e rupture or biliary canals situated outside or the 
liver leacls to fl ooding or the peritoneum with biliary tluicl, and 
in all cases to rapid dea th from general peritonitis. 

The micJ"Oscopical examination of the l iver furni shes weighty 
data with rega rd to the condition o( t he secretory parenchyma. 
In the firot place, it confirms the more or less consklemble inc rease 
o( the intrnl obular connective tissue, which had been previously 
recognizPd by the naked eye. In the cases which I have exam
ined-among which were some in which the fl ow o( bile had 
entirely ceased fo1· a number o( months-I always fo und the 
liver-cells well prese1-ved on the whole, the larger number of 
them being ot medium size ; in spots, howe»er (in which special 
local influences may have been at work), they aro smaller ancl 
uecicleclly atrophic. The liver-cell s are not alone diffusely bile· 
stained, bttt they also contain biliary coloring matte 1· in granular 
form , and even smttll scatterecl crystals o( bilirubin arc p1·esent 
in the ti ssues. The liver-cells are usually free from fat in the 
form or large•· drops, the protoplasm, on the other hand , is in a 
condition o( cloutly swelling, and the nucleus or tho cell is, 
therefore, not so prominent. The connection of the hepatic cell s 
with one another appears to be loosenecl ; tlwy are less regularly 
anangecl than in the normal conclition. These changes, there
fore, conesponcl to subacute or chron ic parenchymatous hepa
titis. Granular disintegration of the li\'er-cells as a n outcome of 
parenchymatous clegeneration, such as is characteri tic o{ acute 
yellow atrophy o( the liver, does not appear to occur, at least 
to any g 1·eat exten t. The statement by Budd, who maintained 
thi s view with rPgn rcl to certain cases, had been c.liscardecl by 
Fre1·ichs' as unt0nable. Partial cles trnct ion o( the parenchyma 
of the livpr undoubtedly occurs from val"io1rn causes, but 80 

1 Lchrb. cl. pa.thol. Anat., III., S, 36 1. 
' L. c. I., S. 125. Note. 
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gradually that suffi cient time elapses for the absorption and 
l'emoval of tlte degenerated material. Bile-staiuecl, homogeneous, 
slightly transparent plugs of inspissatecl bile or a peuuncu lar, 
knotty, here and there branching shape, or rounc1ec1, so111ewha t 
larger lumps or the same s ubstance and o( a si111ilar appearnnce, 
are found in many places within the capillary bile·clucts be tween 
the Jh·er-cell s. The finest interlobular ducts present no special 
deviation apart from the bile·sta ining of their ti ssne, especially 
of the ep itheli um, nor do they appear perceptibly c1ilatec1. In 
the larger bile-ducts, to which the dilatation extends, the epithe· 
lium is sai u to become tlattened in time, and sho1·t cylindrical or 
even lXt\· ement epithelium is found instead o[ the elongated cy
lindrical cell s which were originally present. 

'Ve must, therefore, entertain the following idea with regard 
to the functional and anatomical condition of the liver in long
continued cessation of the flow of bile : 

After the occl usion of the excretory duct has occurred, the 
formation o( bile at fir st occurs as before, but the secre tion is 
dammed back in the bile-ducts, the latter dilate and thus produce, 
for a long time, a progt'essive increase in the size of the liver. Ab
sorption of the retained bile occurs fro111 the beginning of the re
tention, and the hepatic tissue itsei( is exuberantly impregnated 
with it. The forn1at ion of bile in the h epatic cells and the absorp
tion of the portio11 clamm ed back in the ducts occnl' concomi
tantly for a long time and in such a manner that the quan tity 
absorbed within a cel"tain time is not much less than that pro
duced. A peri od now arrives in which the liver again diminishes 
in size; this }Jeriod continues until death, which e\·entually 
occurs. As the volume of fluid contained in the bile-ducts has, 
at least, not diminished during this time, the rccl uction in the 
size o( the liver must be clne to disappearance or hepatic tissue. 
This disappearnnce is clue, in a minor degree, to the pressure exer
cised npon the hepatic tissue by the later retl'action or the inter
lobular connective tissue which has hypel'trophiecl as the result 
of the occlusion o( the bile-duct ; in the main, howevel', it is 
caused by the pressme to which the pa,renchyma is snbj ertecl by 
the enormously dilatPcl gall-ducts. Diminution o( the production 
of bile goes hand in .baud presumably with the atrophy of the 
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hepatic tissue, and indeeu the gradually ueveloping parenchy
matous degenerntion of the liver.cells, which must be regarded, 
at least ill part, as the result of the continuPd saturation of these 
cells with biliary cons tituents, appears to diminish the secreto1-y 
function of the pa1·enchyma so considerably ill the later stages of 
the di sPase, that the formation of bile, in individual cases, may 
be. regarded as entirely intenupted. The prouf of thi s statement 
oan be obtained in the pathology of occlusion of the bile-d uct, 
especially from tl\e appearance of jaundice towa1·cl the encl of 
the course o[ the disease and from tile so-called chulmmic (ner
vous) symptoms developing in this stage. The disappearance of 
specific constituents of the bile from the tluicl contents of the 
dilated g:tll-ducts is not directly connected with the abolition 
of the formation of bile. This may occur even though tile liver
cells still prnduce bile, the unclispnted premise being granted 
that the secretion, which is still furni shed by the li1·er-cell s, is 
immediately taken up by the hepatic ly mphatic vessels, without 
passing into the gall-ducts, and is conveyed into the genernl 
nutritil·e fluids of the body. 

Other anatomical changes, which might be looked upon as 
clue to closure of the biliary excretory duct, are not found in the 
bodies of those who l1ave died from this condition, with the 
exception, naturnlly, of the general emaciation, the icte1·ic color, 
and marked anromia of the various organs, together with the 
hemorrhages into the tissue of the ex ternal integument, the 
mucous membranes, etc., which must be attributed to the cholro· 
mia. At the most, attention should be called to the condi tion of 
the kidneys, which is especially important wi th regard to the 
course of the disease, and which are found saturnted with biliary 
coloring matters, and frequently in a condition of parenchyma
tous degeneration, i.e., swollen, auromic, flaccid, and of softer 
consistence. 

Pathology. 

General Clinical History. 

The general clinical history occurring in occlusion of the 
biliary excr0tory dnct is in itself very characteristic, but is val"i
ously modified by the symptoms which are clue to the causal dis-
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turbances to which the occlusion is due. There is no occasion 
for entering, in this place, into a consideration of the latter. \Ye 
will therefore only discuss those cases in which the causal dis
order, giving rise to the occlusion, runs a latent course and the 
symptomatology of the stenosis oI the bile-Lluct is presented un
mixed with any foreign characters. 

In such ca es the beginning of the di sease is markPcl by the 
appearance of jaundice, which either develops gradually, ancl 
only attains great severity after the lapse pf several weeks, 
or becomes very intense during the first few clays. Usnally 
the jaundice soon attains its grnatest intensity; the primary 
citron or sa ffron yellow color of the skin passes into a brown, 
bronze-like, and finally, into a dark olive-green (melasictem s), 
and continues in this manner until the encl oI li te, with no very 
considerable ,·ariations. The yellow color of the skin goes hand 
in hand with the sy mptoms of gastric ancl intestinal catarrh: di
gestive disturbances of various kinds, especially anorexia, antipa
thy against meat and fatty food, frequent ernctations, nausea, 
feeling of pressure and Iulness in the region of the stomach. The 
evacuations are retarded, and there is marked flatul ence. The pas
sages from the bowels are either entirely colorless from the begin
ning, or they, at least, soon become so; they p1·csent an appear
ance like clay, and have :1 disgus ting odor. In the first weeks of 
the di sease a feeling of tension, or even a ce1'tain degree of swell
ing becomes noticeahle in the hepatic region-sy mptoms which 
may again be lost during the furth er course of the disease. The 
patient is annoyed by se1·ere, protracted, and often intolerable 
prmitn s oI the integument, which 01·en in tel'ft>l'es with rest at 
night, and p1·e1·ents sleep. Then follow the sy mp toms of the 
hemorrhagic diathesis: hemorrhages from th e nose and gums, 
bloody admixture in the passages, numerous ecchym oses, ancl 
bloody suffusions in and undPr the skin, which disappear, ancl 
are then al ways replaced by fresh ones. After an appl'oximately 
equal duration of all these sy mptoms, and after the condition 
lias lasted several weeks, or even months, the sign s of a general 
di stmbance of nutrition become noticeable : the patient emaci
ates to a striking degree, the skin is thin and chy, the adipose 
tissue and muscles di sappear, the energies of the body become 
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Jost more and more, marked marasmus aml severe cachexia 
develop. Dropsical swelling of the feet becomes vi sible, and, 
under certain circumstances, ascites occurs. F ebril e sy mptoms 
do not develop d uring the entire course oE the d isease, unless 
some special exciting cause is present imlepenclent or the closure 
of the bil e-clnct. Thus, withou t any change for the bet ter, the 
patient dies, a[ter the disease has lasted for several months, or 
even a couple of years, unless an earlier termination i::; brought 
abont by the affection which lies at the bot tom of the occlusion 
of the bile-cltwt, or by some accidental intercurrent di sease, snch 
as pneumoniu , pleurisy, etc. During the last days of life the 
symptoms of so-call ed cholromic intoxi ration also usuall y set in : 
the pa ti ent becomrs apa thetic, sleeps a grea t deal, hi s head Ieels 
dull, he is roused from sleep with difficul ty , consciousness is di s
ordered, and he finally sinks in to coma, which conti1rnes un til 
death. 

Symptomatology . 

Jaundice, with all its a ttendant sym ptoms, constitutes by 
far the mos t predominant element in the clinical hi story pro
duced by occ lusion of the common bile-duct. I ts most charac
te1·istic symptom, viz., the yellow color of the skin, passes, in 
those cases in which the occlnsion develops gnulually, con e· 
sponclingly slowly, in suddenl y cleveloping occlusion morn 
rapidly, into the deeper, more sa turated tin ts (bronze-brown and 
dark olive-green), and thus reaches- especially in ,·ery thin and 
sapless ind ividuals-the most extreme degrees which are ever 
brought to O lli' noti ce. The yellow color of the skin is not only 
permanent, but i t al so maintains, after i t has atta ined its acme, 
the height which has been reached, ancl any variations usually 
remain wi thin narrow limits. If marked clearing of the color of 
lhe skin is observed, despite continued occln sion of Lh e bile-duct 
and complete di scol oration of the fmces, thi s mnst be regarded 
as an unfavorable sig n, since it would show that the fo rma tion 
of bil ~ is lessened , and the function of the liver markedly di s
turbed, pel'lutps entirely abolished. 

The exciting cause is the disappearance of the parencbyma of 
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t he liver, which usually occurs after Jong continnance of reten
tion of bil e, and, perhaps, e,·en more, the progressive degenem
tion of the hepatic t issue, which is still present. In a few cases 
the most in tense grades of jaundice are found to di sappear almost 
ent irely, a!Lhough the complete di scoloration of the fa~ces per
mi ts no doub t with regard to the continuance of the occlusion of 
the bile-duct. In these cases, then, the production of bile must 
be entirely suspended, yet this condi tion may persist fo r a long 
time, and even for several months.' It lies in the nature of the 
case that the clearing or di sappearance o[ the icte!"ic color of the 
skin belongs especially to the latter s tages of the course of the 
disease, even though it cannot be maintained tha t this always 
forebodes the approach of the fa tal termination. 

In addition to the yellow color, the externa l integument al so 
often p resents other morbid sy mp to ms, as chronic icterus is 
usually combined wi th severn pnuitus of the skin , which con
tinues obstinately, annoys the pat ient extremely, and of ten 
becomes unendurable. As a rule, the pruri tus appears a t once 
upon the development of the icteri c color of the skin , or is quite 
soon combined with it. In a few cases it continues, like t l1e 
janndice itself, wi th almost undimini shed violence, un til dea th ; 
sometimes it diminishes considerably , or di sappears entirely for 
a time, to reappear at a later period. The prn1·itus is often dif
fused over the entire body ; its chief seat, however, is upon the 
inner smface of the hand, the soles of the feet, and between the 
toes; in degree it is also usually most severe. 

It increases at night, in bed or in a warm room, the }Jatient una · 
vai!ingly scra tches the skin , the prmi tus even robs him of sleep. 
As a r ule, a t rue exanthem of defin ite form is not noticeable; 
the scratched portions of skin become covered with brownish 
scabs. In rare cases, a p rurigo·like papilla ry eruption, an urti
caria or li chen develops, and the fo rniation or fnrunculi and 

1 Viele, among othera, the remarkable case of lleitz (Berl. Klin. Wochenscbr. 
1876, Nos. G nncl 7) : the pnt icnt1 about BC \'enty year.\\ old, although suffering from 
complete occlusion of the ductus choledochus by a. large gall ·stoue1 was only tempo
rarily jaundiced during an illness of three years' durn.tion 1 the stooltJ, however, being, 
without interruption, entirely diFcolored. Constituents of the bile could not be demo11-
strated in the urine dur ing the Ileri od in which he was free from jaundice. 
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similar localized inflammations of the skin may occasionally 
occur as an effect of chronic icterns. 

The most remarkable affection of the skin, however, which 
"ometimes de1,elops in chronic jaundice, is the so-called xanthe
Jasma' (Erasmus \Vil son)-pale yellow spots or slighLly promi
nent plaques, which develop at lirst upon the eyelids, then also 
upon other portions of the body in the skin , mucous membrnnes, 
etc. Usually the eruption only appears after the jaundice has 
las t~d for severnl months an cl almost always begins in the eye
lids. In the later stages oE the di sease the xanthelasma al so ap
pears in its tubercular form. After Ililton Pagge had maintainecl 
tha t xanthelasma is peculiar to milder cases or simple icterns, 
Moxon ' and \Yickham Legg' have reported cases in which it 
was observecl in cicatricial stenosis of the ductus choleclochus . 

Next to the appearances on the part of the external ski n, the 
symptoms reterable to the digestive tmct chiefly occupy the 
foreground in chronic icterns. It is to be expected, a priori, 
that the fnnction of these organs will be ma1·kcdly interrered 
with in continued abolition of the How of bile into the intestine, 
since although the bile is not nbsolutely necessa ry in digestion, 
it nevertheless exercises the greatest influence npon its complete
ness. R etention of bi le is, as a l'ule, combinetl wilh loss of ap
petite and al l kinds or di sturbances of digestion. The tongue 
is usunlly uncl ean, covered with a thick. greasy, brownish gray 
conting; the patient complains or n disagreeable, bitt<'r taste in 
the mouth, and various abnormal gustatory sensnLions or other 
kinds. Nansen and n tendency to emesis are espeeially present 
in the morning after 'rnking. The loss of appetite often increases 
to the most extreme antipathy against food, especially against 
meat, fatty articles, etc. The patient longs mostly for fresh 
vegetables, and highly spicPcl, irritating substances. Digestion 
is delayed, the epigastrium distended, there are frequent sour 
eructations, large clm,elopment of gns in the intestines, and es
cape of foul- smelling wind. Dulness of the head, headache, and 
other symptom s or this character are nlso present. 

1 A quite detailed descript.ion of this affection is contained in Strauss, Des ictOres 
chroniqu£'s, p. !)0. 

~ Palh. Traur~., 1873. 0 Ibid ., 187-l. 
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llowever, all the above ·mentioned diges tive di ·orders may re
main absent. There are cases of permanent icterus in which the 
appeti te remains excellent, in which it may e1•en be excessive 
and trne bulimia devdops-as in dogs in whom a biliary fi stula 
has been made-in which, finally, digestion, although not per
fect, occurs wi thout any notewoi·thy disturbances. And this 
may continue not alone for mon ths, but even for years. 

Careful attention must be paid to the constitution of th e stools 
d uri ng the entire course or the di sease, since th ey a lone, by their 
color or disco loration, can give us positive information whether 
the gall-duct is closed or is open at intervals (as, for instance, 
when a gall .stone in the ductus choledochus changes i ts posi
tion). Constipation is generally present, but it is usually not 
very obstinate, inasmuch as it can be readily relieved by treat. 
ment. If we consider their firm consistence, the stools are very 
profuse, especially in patients with a good appe ti te. The freces 
have lost their color, a rc whiti sh g ray or clay -colored, with a 
very fetid odoi-, sometimes moulded, sometimes like a thick por
ridge. The d iseoloration con tinues until dea th, unless a tempo
rary greeni sh or brown color is produced accidentally in conse
quence of the u se of certain drngs (calomel, rhuba rb, etc.). But 
even apart from thi s and despite absolute retention of bile, col
ored stools rnay occasionally appear, their color being due to 
admixtu re wi th bl ood. As the tendency to hemord1ages is pe
culiar to ictcrus, stools which are colored dark by bloocl do not 
occur so rarely. In Osborne's opinion, the icteri c·colored secre
tion of the intestinal glands would suffi ce to sta in the freces 
despite the absence of the flow of bile into the intestines. 

Not infrequently, also, the passages from the bowels show an 
unusually large quan tity of fat, and, indeed, trne stearrhcea is 
sometimes pt·L•sent. This symptom is especially manifested in 
those cases in which the occlusion o( the dnctus choledochus is 
combined wi th that of the pancrea tic duct, as, for instance, in 
cancer or the head of the pancreas, as the fat-digesting and fat
absorbing fun ction, not alone of the bile, but also of the pancre
a tic juice, then di sappears. But an :tbnormal amount may also 
be observed in the freces when the ductus choledochus is alone 
occluded. 
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'f!Je examination of t!Je urine is important in the diseased 
conditions under consideration, for the reason that upon the 
kidneys devolves almost excl usively the function of freeing the 
blood from the biliary constituents with which it is continually 
being surcha1ged. In icterus the kidneys mnst do duty for 
all that is neglected on the part of the liver a nd the biliary ap
paratu s. Aftel' long duration of the jaundice a so rt of equili
brium will develop in wliich about the same amount of the spe· 
cific constituents of the bile are excreted by the kidneys in the 
urine as were formed in the liver and passrd into t l,e blood dur
ing the Ea me time. If, however, as often occurs toward the encl 
of the disease, the function of the kidneys is disordered while 
bile is s till being fonned, the quantity of biliary const ituents in 
the blood will reach a thl'eatening height ancl lit e signs of cho
lromic intox ication will develop. 

From the beginning, the dark, intense brown color of the 
urine attracts attention, and this passes into a blackish brown 
and brownish g reen as the jaundice increases. By means of 
Gmelin's reaction we can determine the presence of biliary col
Ol'ing matters in the urine, and that of biliary acids by P etten
kofer' s tests. As with regard to the yellow color of the skin, 
similar variations occur in the quantity o( pig ment and biliary 
acids whi ch the urine contains, although there is no change in 
the occlusion of the gall-duct; this also reflects the energy of 
the hepat ic fun ct ion , or o( its abolition. 

The daily amount o( urine, as well as its specifi c grav ity, vary 
within very wide limi ts according to accidental externa l circum
stances. In very severe g ra cl es of icteru s a markPcl d iminution 
in the quantity of urine may occur towal'd the fatal termination, 
and may be explai ned by the obstrnction o( nnm<•rons urinifer
ous tubes in the kidneys by granular masses o( biliary coloring 
matter (Moebiu E). 'fhe reaction of the urine is n snally faintly 
acicl. After Meis$ner had attributed to the li n•r an important 
,·Ole in the fornrntion of urea, it hacl been supposed t hat a dimin
ution in the absolute quantity of uren should be obse rved on 
account o[ thP lowered nctivity of the liver accompanying occlu
sion o( the bile-ducts. But it has been shown that the formation 
of urea is influenced by very complicated factors, and that it 
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does not, by nny means, mn simply parallel with the actirity 
of the liver. The quantity of urea excreted daily is, indeed, 
often diminished in jaundice of long duration, sometimes, how
ever, it is normal, or even increased, although the reasons there
for cannot always be detected. Albumen does not occur con
stantly i11 the urine of those suffering from jaundice, and, ns a 
rule, is only present in small quantity; it on ly increases in 
amount toward the end of life with the increase in the paren
chyma tons aml fatty degeneration of the kidneys. According 
to Nothnagel' casts appear in the urine in every se;·erc case of 
jaundice, when the lll'ine also contains biliary acids at tlte same 
time; they are few in number. The casts am chiefly hyaline, 
coverPcl with small shining granules of a yellowish color ancl 
with a few bright yellow epithelium cells. llowever, Nothnagel 
only found albumen in the urine iu the minority of cases; its 
quantity was usunlly in inverse proportion to the number of 
casts. 

According to Moebius/ the glomeruli of the kidneys are found entirely free 
from bile-pigment after intense jaundice has fasted for mouths. Ou the other 
land the epithelium of the convoluted tubes and HPnle's loops are of a golden 
yellow color1 filled with pigment granules, and yellowish plugs of a. brittle, 
gni.uuhir character (bile-pigment casts) are situated in the lumen of these canals. 
The larger part of the pigment is found in the ribbon-shaped canals and the ex
cretory tubes or the pyramids; the epithelial affection here retires into the back
ground, the filling or the lumen, Oil the other band, steps into the foreground. 
Io addition, hyalino ca<;ts, partly yellowish1 partly colorless, are present in the 
uriniferous tubes. The more intense and prolonged the jaundice, the larger is 
the number of urinirerous tubes affected by the infiltration or pigment, the 
tougher and darker are the pigment masses, and the more the process extends to 
the termination of the renal tubes, the collecting-tubes of the pyramids. In 
icterus, therefore, there is n true pigment infiltration (not merely imbibition) of 
the kidneys. Icterus, as such, appears. nccording to l\Iocbius. to lead to parcn
chymatous tlegenerntion or the kidneys. which is perhaps clirectly due to the 
presence or bilial'y acids. The parenchymatous and fatty clegeneration of the 
epithelium is shown by the presence of albumen and e:rndation casts in the urine. 
The obstruction of numerous excretory tubes by firm masses of bile-pigment 
ma.y diminish the quantity of urine considerably in severe grades of ictcrus. 

1 Ueber Ilarncylinder bf>im Icterus, Deutsch. Arch. f. Kliu. Med. XII., S. 326. 
'UeberdicNiere bcim Icterus. Arch. d. lleilk. XVIII. 18i7, S. 83. 
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W e may mention as the most important symptom, on the 
part of the circulatory apparatus, the diminution in the fre
quency of the pulse, which is to be attributed to the biliary acids 
present in Lhe blood. The frequency diminishes from 78-80 
beats to 50, 40 and less; Frerichs (I. c. I. , p. 116) coun ted in one 
case only 28. and in another only 21 beats per minute. This 
diminution of frequency continues sometimes for a long. some
times for a short period. If fever, by chance, supe1Tenes, the 
the number oE betits increases, but not to the same extent as it 
would were not icterns present at the same time. But the dimi
nution in the frequency oE the pulse is not by any means a 
constant phenomenon in icterns; it is often absent dming the 
entire cou 1·se of the disease, although we are not therefore war
ranted in the inference that, under such circumstances, no biliary 
acids are taken up by the blood, as it is well known that these 
acids rapidly undergo decomposition and chemical changes in 
this fluid. In other respects, the pulse is usually soft, small, 
readily compressib le, the arterial tension is therefore diminished; 
the opposite condi tion constitutes the exception. The impulse 
of the heart is weak and sometimes irregnlar. 

Potain and Gnngolph6 1 recently called attention to fL l'eculinr cardiac murmur, 
which is attributable to tho icterus, the significnnco of which has not, however, 
been definitely determined {cf. Strauss, I. c., p. 110). 

In severe and long-continued icterns, in consequence or occlu
sion of the bile.duct, the nervous system is marked ly affected in 
almost all cases. Aside from the prnritus oE the skin previously 
referred to, and from the symptoms of chol remic intox ication 
which will be di scussed at a later period, we mu st call attention 
to the morose, at times irritable, at times apathetir condi tion and 
the hypochonc1riacal mood of such patients. They are, moreover, 
incapable of prolonged work, their energies are rapidly ex
hausted, the slightest exertion is disproportionately difficult for 
them. Xanthopsia, which is a very rare symptom, has been 
occasionally observed also in chronic icterus, in consequence of 
permanent occlusion of the bile·duct, and usually disappears 
very rapidly. 

1 Du bruit du eouffie mitrnl dnns l'ictCre. ThCse de Pn.ris, 1Bi5. 
VOL. JX.-80 
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Among the constitutional symptoms in the clinical history of 
permanent occlusion of the bile-duct which must also be a ttrib
uted to the icterns, the general emaciation of the body and the 
tendency to hemorrhages assume a prominent position. The 
emacia tion and progressive weakness are sa tisfactorily explained 
by the va riously disturbed and incomplete diges tion, which re
sults from the continued absence of bile in the intestines. It 
becomes noticeable quite soon in very small children ; in older 
inclividnals a number of weeks usually elapse befo re iL develops 
in a marked manner. The condition of the appetite, of comse, 
possesses great inthience in this respect. Some patients, who 
have a good appetite, even maintain for years their predous con
di tion of good nutrition. Finally, trne marasmus develops with 
a high degree of weakness and dropsical swelling of the lower 
extremi ties. Any ascites which may be present is explained by 
local causes, and the change which g i\'es ri se to occlu sion of the 
bile-duct may also exercise pressure upon the port" ] Yein. 

The signs o[ a hemorrhagic diathesis will rurely be missed in 
the long-continuecl icterns, which is due to occlusion of the gall
duct. In many individuals, especially in Yery small children, 
th·~ tendency to hemorrhages makes itself felt soon a fter the 
beg inn ing o[ jaundice; in others only after i t has continued for 
a long peri od, and at times it only appears shortly before the 
occurrence or the.fa tal termination. It manifests itself by spon
taneous, frequently repeated epistaxis, by hemorrhages from the 
softened g ums, the mucous membrane of the buccal ca,-i ty, by 
ecchymoses in to the skin and conjuncti va, or by bloody streaks 
and su!Iusions in such portions of the skin which are subjected 
to pressure, e1'en though very slight. IIemorrhages from the 
gastric and in tes tinal mucons membrane (especially the rectum ), 
and hemorrhages from the funi s in very small children, are al so 
observed, and at times even a ttain a threatening severity, which, 
a t all events, hastens the decline of the organism. In the dead 
subject ecchymoses are also found in the mn~cular ti ssue of the 
hea rt, the serous membranes, and in other organs. 

F ebril e symptoms, ri se of temperature, etc., do not occur 
primaril y in closure of the bile-duct during the entire duration 
of thi s conditio n, unless the retention of bile is combined with 
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an intense inflammation of the biliary passages, such as occurs 
especially when gall-stones or other foreign bodies in the biliary 
canals are present a t the same time, more rarely under other cir
cumstances. In such an event, the fe ver presents a strongly 
remittent or perhaps intermit tent type, so that it may even be 
mistaken for intermittent fever. Charcot has frameu the hypo
thesis that the fever develops from the absorp tion o[ bile, with 
which inilammato ry products from the walls of the biliary canals 
have been mingled, in the same manner that, in cysti tis from 
retention of urine, the fever develops from absorption or purulent 
urine. 

The local symptoms on the part of the liver and the biliary 
apparatus, which a re due to the closure or the bile-duct, fall into 
the background when compared with the sum or icteric symp
toms. During the first period of the disease an enlargement of 
the liver is demonstrable, ancl is caused, in tbe main, by the enor
mous dilatation of the bile-ducts sitltated in it. In the normal 
position of the diaphragm the lower border or the li1·er projec ts 
from two to four fingers'-breadth benea th the arch of the ribs, 
and the epigastrinm is occupied as far as the um bilicus by both 
lobes of the liver. 'rhe region or the right hypochondrinm ancl 
epigastrium cur1•es [orward more strongly. Corresponclingly the 
patient experiences, in the regions mentioned, a sensation of dis
tention, pressm e, and tension; occasionally, al so, real pain , dtie 
to the stretching of the coveriug of the liver. The organ is read
ily accessible to palpation, it is felt as a smooth, moderately firm, 
and uniformly resisting body. If the c1nctus cholec1ochus is oc
clndecl below the en trance of the cystic c1 net, and the latter is 
permeable, the gall-bladder will also take part in the c1ila taLion 
from the retention of bile. It projects beneath the boi·der of the 
liver as a hemispherical or rouncl ed, elongated swelling, which 
may be sharply definecl by careiul percussion. By palpa tion, 
al so, the gall- blaclder is usually readily percep tible as a smooth, 
tense body, ancl it is orten even visible as a prominent tumor. In 
some cases the gall-blaclcler reaches such dimensions that it lies 
upon the ilium, and simula tes an independent, tense cystic tu
mor, which almost fill s the right half of the abdomen. It has 
often been mistaken, under such circum stances, for a cystic tu-
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mor of the ovary, hydronephrosis, and similar condi tions, and 
this may occur so much the more readily, as the gall-bladder 
possesses, in these cases, an unusually great and free mobili ty. 

The enlargement of the liver usually continues for several 
months, a halt then occurs, and after th is has lasted for some 
time, a gradually increasing diminution of the organ becomes 
not iceable, while the gall-bladder remains at its former size, or 
even projects somewhat more than prev iously. In the course of 
the next few months the liver not alone returns to its 01·iginal 
normal dimensions, but it often undergoes n, still further consicl
erable diminution in size, so that it may now be described as a 
true atrophy. This is the expression of the gradual disappear
ance of the secretory parenchymn, of the liver and of the dimi
nution of its secretory function. In many cases the atrophy of 
the organ remains absent, or occurs, at least, within such nar
row limits that it escapes observation. 

If, after long duration of the occlusion of the bile-duct, the 
secretory parenchyma of the liver is destroyed in g reat part, 
severe nervous symptoms sometimes develop, such as somno. 
)ency, disordered consciousness, or complete coma, delirium, con
V\llsions, muscular irritability, singultus, carphologia, pa1·alysis 
of the muscles, etc.-in fine, a typhoid condition, accompanied 
by fever, with moderate elevation of temperature, which is di s
proportionate rn the gravity of the entire condition. '\Vhen these 
symptoms, which are often kno\\'n under the not very appro
priate term cholremic intoxication, make their appearance, they 
forebode, in almost every case, the near approach of the fatal 
term ination. This typhoid condition reminds us, indeed, of 
certain blood-poisons, but no harmony has been reached in the 
views concerning its immediate cause, the chemical nature of 
the poison in qnestion, the manner ancl situation of its develop· 
ment. 'Vith J\furchison, we regard it as more probable that the 
supposed poison is not formed exclusively in the liver, but rather 
in the blood and in the tissues of the body generally. The li"er 
is not alone the secretory organ of the bile, but also exercises an 
important influence upon the general nutritive changes, and it 
especiall y appea rs to be the site of formation for urea and mic 
acicl. If the function of the liver is interrupted, it follows that 
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urea will no longer be formed, while substances like leucin, tyro· 
sin, aud other less known bodies, which we are accustomed to 
regard as stepping-stones between urea and the protein bodies of 
the organism, will be produced. During this time the materials, 
which are destined to leave the body as urea and uri c acid, accu
mulate in the blood and may give rise to the sy mptoms of blood
poisoning described above. The latter will appear so much more 
markedly when the function of the nervous system, at the same 
~ime, suJiers considerable diminution. 

Diagnosis. 

Tbe diagnosis of occlusion of the bile-duct presents uo dif
ficulty in itself, as it follows imtl:1ediately from the presence of 
retention-icterus which, it goes without saying, must be first 
determined. A difliculty, however, immediately al'ises when 
it is necessary to decide upon what the occlusion o( the duct 
depends and how it has de nil oped, as there are a ve1·y large 
numbel' of di seases a ttended with retention-jaundice; and on ac
count o( the diJiernnce in their significance as regards the pa
tient, a co1Tect tliagnosis of the pathogeny of the jaundice is of 
great importance, both wich regard to prognosis and treatment. 

The first glance shows us, as n. l'Ule, whether icterus is present 
or not. It is hardly concei,-able that it shonkl be mistaken for 
othel' si111ilal' colors of the skin, if we consider that the cases 
belong ing here do not refer to milder grades, but usually to the 
darkest shades of color-not to a rapidly di sappearing jaundice, 
but to one or long duration-and if we al so pay attention, in 
addition to the color of the skin, to the bile-staining of the urine, 
and the usually complete discoloration or the fmces. A doubt 
could only arise in those extremely mre cases in which, despite 
the complete occlusion of the bile-duct, the icteric color or the 
skin, conjunct iva , and urine has almost entirely disappeared on 
account of the continued abolition of the hepatic functions, in 
case the physician has only seen the patient during this stage. 
Continued obserration o[ the patient, hi s own statements, and 
the complete di scoloration of the evacuations from the bowels, 
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will no longer permit any doubt conceming the fact of occlusion 
of the bile-Linet. 

If, however, retention-jaundice lias been diagnosed, it remains 
to determine what causes have given rise to it, or, what amounts 
to the same thing, to the occlusion of the bile.duct. This de
mand can only be foltilled by way of exclusion, and then 
often only approximately. 'l'be chief in1portance must always 
be attached to the intensity and duration of tile jaundice. In 
other respects the diagnosis lllLtst be based, on the one hand, 
upon the results of the most careful and thorough examination 
of the abdomen, especially oE the liver and gall-blaclcler, as well 
as the adjacent organs, the Tight lung, stomach, duodenal region, 
etc., and on the other hand, upon the clinicttl history, i.e., upon 
a cardnl consideration of the circumstances under which the 
jaundice has developed, upon the course o[ the pl'esent disease, 
the alfoctions which may have preceded it, etc. In the frequent 
absence of perceptible anatomo-pathological changes in the do
main of the bilial'y appamtus, a detailed history often furnishes 
the most 1·al uable data for the diagnosis of the pathogenic factor. 

The cli!Ierential diagnosis is most simple in the new-bol'n. 
Simple icterus neonatornm rarely continues longer than two 
weeks after bil'th. Every se1-el'e ictems in the new-born which 
lasts for a longer period points to an il'l'eparnble lesion of the 
large bile-ducts, as there is no c1 isease oC the liver itself at this 
period oE life which is attended with chronic icterus anc1 com
plete discoloration of the freces, not even excepting syphilis of 
the liver. In all ptobability, however, we must regard this c1is
turba11ce of the bile-ducts as the so-called absence or fmtal occlu
sion of the canals, since obstruction of the cluctus choleclochus 
in very young chilc1ren by gall-stones or inspissated bile is of 
even rarer occurrence, and other anatomical changes arn un
known at this age as the cause of permanent retention-ictems. 
If, thel'efore, a child becomes jaundiced within the first few clays 
after birth, and the ictems steadily increases, the freces are 
entirely discolol'ec1 and remain so, if hemorrhages occur from the 
umbilicus or intestines into the skin, etc.; if the previously vig
orous aml WPll-nourished child suffers from pl'ogressive emacia
tion, to which vomiting and diarrhcea are often added, and death 
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only occurs after the lapse of several weeks or mon tits, hardly a 
doubt can be entertained that we have to deal with congenital 
impermeability of the large excretory bile-ducts. 

Matters are much more complicated in patients at a more 
adrnnced period of life. In the first few days of the jaundice, 
and inclePll so long as the latter is not nry intense, the circle of 
diseased processes to which it may possibly be due must be 
drawn very wide. The domain of the latter becomes daily more 
restricted, as all affections which produce temporn1·y or less in
tense janncliec, or· in which the flow of bile into the intestine 
has not entirely ceased, are excluded by this very fact. " ' hat 
then remains coJTesponcls to the "chronic" icterns now under 
consideration. This, however, may dep.end upon occlusion of 
the common excretory bile-duct, the liver being in a normal con
dition, as also upon certain diseases of the liver, while the com
mon excretory duct remains normal. "' e must enderivor, as far 
as possible, to exclude the latter (hepatic affections) in orcler to 
fall back upon tl1at category of conditions which we lmve col
lected in the section on etiology. 

The di seases of the liver, which may be attended with int ense 
chronic jaundice, are: carcinoma and the closely related neo
plasms (adenoma, etc.), simple and rnultilocular echinococcus 
tumors, icliopathic abscess, syphilis, amyloid degeneration , and, 
especially, cirrhosis of the liver. 'Ve will return to tho Jirst 
two mentioned diseases at a later period, and " ·ill content our· 
selves with the following remarks with regard to the remainder. 

Jaundice rarely occurs in idiopathic abscess of the li\"er, 
usually remains mild, and is of short duration , corresponding to 
the rapicl course of the abscess. Apart from the fact that these 
hepatic abscesses occur especially in warm climates, often in 
consequence of dysentery, the pains in the right hypochondriurn 
ancl right shoulder connected with them, furth ermore, the severe 
disturbance of the general condition, the febrile symptoms, and, 
especially, the discovery of a fluctuating tumor connected with 
the liver itself, hardly render it conceivable that this cli sease can 
be mistaken for retention of bile dne to occlusion of the ductus 
choledoch ns. 

" rith regard to syphilis of the liver, the absolute retention of 
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bile depenilent upon it is only conceivable under the supposition 
that syphilitic cicatrices and fibrous bands compress the hepatic 
duct, or its two ch ief branches near their point o [ union. This 
would, therefore, correspond substantially to a perihepatitis, to 
the consideration of which we shall soon return. 

Amyloid degeneration of the liver never, in itsel f, produces 
such an intense jaundice as attends closure o( the ductus chole
dochus. \Vhen, therefore, an in tense and chronic icterns is com
bined with a demonstrably arnyloid enlargement o( the liver, we 
should search for another cause o( the occlusion of the duct. 
The first st1spicion would fall upon enlarged and degenerated 
portal lymphatic glands, which coulcl compress the common 
excretory duct. 

Experience teaches that the difierential di agnosis of cirrhosis 
of the Jh·er (though only the so-called hypertrophic variety) may 
give rise to the greatest difficulty. In the 01«linary form of cir
rhosis leailing to atrophy of the liver, the jaundice, when not 
entirely absent, is only present in the milder grades, ancl the 
flow of bile into the intestine is never entirely interrupted, the 
freces, therefore, not completely colorless. Ascites, on the other 
hand, is constant ; it develops early, and soon attains a high 
degree. The subcutaneous veins of the abdomen, and the hemor
rhoidal veins are markedly dilated, a tumor corresponding to the 
enlarged gall-bladder cannot be iliscovered, while the atrophy 
of the liver reaches a mnch higher grade than occurs in occlusion 
of the bile-duct; moreover, whiskey-ell-inkers arc almost the only 
ones who become affected with this form o( cirrhosis. \Vhen all 
these factors are taken together, it is scarcely conceivable that 
the disease should be mis taken for occlusion of the bile-duct. 
:Matters are different in the rarer hypertrophic form of cirrhosis.' 
In this variety icterus is never absent, continues c1 uri11g the 
entire course of the disease, extending over several y ears, and 
causes, at lea tat times, a coloration o( the skin which is as dark 
as that found, as a rule, in closnre of the ductus cholec1ochns. 
The j<Lundice is either mild in the begi nning, ancl gradually 

1 Cf. n,mot, Cirrbose hypertrophique du foie. ThCse de Pn.ris, 187G, and also n. case 
lately reported by the sa.me author (t...:irrhose hypertr. avec ictCre chronique), in Arch. 
g6n. de m6d., Ja.n., 187!1, p. 57. 
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grows more se,·ere, or it appears with great intensity at the 
onset. It continues 1111til death, bot presents considerable varia
tions in severity. The freces are sometimes discolored, some
times or a normal appearance. Ascites usually de,·elops very 
late, and the dilatation of the subcutaneous abdominal veins is 
absent. The liver is very considerably enlarged, and projects 
beyond the false ribs by a hand's breadth, or oven more. Upon 
palpation, the liver is felt as a tumor with a smooth surface and 
of firm resistance. The hepatic region is distinctly prnminent, 
an enlargement of the gall.bladder is not demonstrable. Pains 
in the region or the liver, developing in paroxysms and irregular 
attacks o[ fever, also occur in hypertrophic cirrhosis. The re
semblance of this clinical history with that peculiar to occlusion 
of the ductus choledochus cannot therefore be denied, and, in 
fact, Yery a ·nte diagnosticians ham declarecl it almost impossi
ble, in individual cases, to di!Ierentiate hypertrophic cirrhosis 
from tho occlusion of the dnctus choledochns produced by im
pacted gall-stones. In the differential diagnosis or these two 
conditions, special stress must be laid upon the following points. 
The enlargement of the liver does not attain such a high grade 
in closure of the gall-duct as in hypertrophic cirrhosis. The 
enl:u·gement of tho gall-bladder, whicl1 is present ancl also de
monstrable in the former, i11 the majority of cases, is absent in 
the latter. It is especially noteworthy nlso that the paim;, which 
occasionally develop in tho rngion o[ the liver in hypertrnphic 
cinhosis, do not present the peculiarities which arn usrmlly so 
characteristic of the colic produced by impacted gall-stones. 
But we must also not forget that the attacks o[ colic in the affec
tion clue to hepatic calcu li are not always sharply defined, espe
cially when the calculi have closecl lhe gall-dnct for months, and 
have acted as the exciting cause or inflammatory changes in the 
latter ancl perhaps also in the liver. 

\Ve now come to tho differential diagnosis of those conclitions 
which may produce closure of the common excretory duct of the 
bile, ancl which have been mentioned above . 

• \ s far as rega1·ds occlusion of the ductus choledochus by 
impactPd g:cll·stones, we do not now refer to ordinary cases of 
temporary impaction, but to those exceptional instances in which 
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a large gall-stone always remains in the duct and causes perma
nent jau11dice. \Ve may accept this as the cause of the occlu
sion when the history shows that the patient has formerly 
suffered from paruxysmal pains in the hepatic region with jaun
dice of short duration, or, at least, that such attacks of pain 
have preceded the present continuot1s icterns; that gall-stones 
were found, at some fonner time, in the stools of the pat ient, or 
that some sy mptoms of cholelithiasis had been observed in him. 
The liver will be fouml of nearly normal size, OJ", at the most, 
only moderately enlarged ; the gall-bladder, as a rul e, however, 
projects beneath the border of the liver as a round, fluctuating 
tumor. Pressure upon this tumor causes painful sensations. 
As the impacted calculus would probably always escape im
mediate observation by palpation, the fact that no firm spot or 
tumor can be discovered in the region of the liver by which the 
ictem s can be explained can be rpadily made to agree with the 
diagnosis of occlusion by gall-stones. Ascites is absent or only 
develops toward the end of the disease. Exceptiona lly, it has 
been observc•d from the beginning in combination with icterus, 
when the calculus, which obstrncts the ductus choledochns, al so 
exercises, at the same time, a serious pressure upon the adjacent 
trunk of the portal vein. The general condition of nutrition in 
gall-stone occlusion remains good for a long time, and emaciation 
and marasm us only become noticeable at a late periocl. Febrile 
symptoms or an irregular character, which are caused by inflam
matory processes in the bile-chwts, rather fal"Or the d iagnosis of 
calculi, because impacted gall-stones usually produce inflamma
tions of the gall-ducts. \\' e must also bear in mind the circum
stances (sedentary habits, etc.), which influence the occurrence 
of choleli thiasis. Especial attention must be paid to the age of 
the patient, as gall-stones nre very rare before the thirtieth yenr. 

Tbe closure or the bile-duct by parasites next merits consider
ation. On account o f its position with relation to the trnnsverse 
fissure of the liver ancl to the bile-ducts which there make their 
exit, the orcli nary hydatid tumor cannot readily cause such an 
in tense and prntractPd jaundice as is characteristic of occlusion 
of the ductus choleclochus ; and, if it dicl occur, the sac could with 
difficulty escape the observation of the physician. But the view 
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that, in a case in which occlusion of the ductns choledoclms is 
demonstrated; this occlusion is produced by echinococcns \'esi
cles, wliich have passed from a rnptnred hepatic sac into the gall
ducts, may be accepted under the following cil'cumstances : The 
physical signs of a11 hydatid tumor of the liver must ham been 
present beforn the accident in question, and the tumor referred 
to must Jia,·e become smaller with the occul'renceof tl1c occlusion 
of the bile-duct. The passage of echinococcus vesicles into the 
gall-dttcts and Lhei1· pi-ogress in the latter are ::ittcndeLl by SPvcre 
paroxysms of pain, chills, vomiting, in short, by all the symp
toms which are ca used by the passage of gall-stones through the 
canals, and which are known under the term hepat ic col ic. Ko 
biliary concretions, however, but echinococci, are found in the 
stools, thus at the same time furnishing the most positive data 
concerning the nature of the attacks of colic. Tlie closnl'e or the 
ductus choledochus produceLl by echinococcus vesicles al so dir
fers from that due to gall-stones, in the fact that co ntimwd fe,·er 
with hig h temperatures is present in the former, because the bil e 
which enters the ruptured sac causes it to become inflamed. If 
no bile enters the sac, the continneLl fever will remain absent. 
The extremely rare cases in which an echinococcus sac appears 
to have developed primarily iu the gall-ducts am entirely in
capable o r diagnosis. 

The multilocular echinococcns tumor or the liver is orten clir
ferenfoiteLl with very great difl\culty, especiall y in the earlier 
stages of the disease, from sin1ple occlusion of tho duclus cholc
dochns. In the Io1·mer hepatic affection the jaundice is due to 
closure or the hepatic dt1ct, a ncl tlte enlarge ment or the gall
bladder, wliich develops, as a rule, in closure of the ductus chole
clochns, will not be obserl'ed. H owernr, the cli fl'erentiation of 
the two conditions mentioned will only be brought into question 
in those localitie · in which the mul tilocular ech inococc us tumor 
occurs, viz. , in the sou thwcs tem part of Germany and in Switzer
land. _\.s soon as a tumor of the liver is demonst rabl e the 
difficulty in diagnosis dimini shes. This tumor o r tho multi
locular echinococcns is usually situatecl in the right lobe ; is 
at first very firm, uneven, ancl nodular; may attain very con. 
siderable dimensions, and, in its further course, may be trans-
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formed into a fluctuating tumor by ulcerative c1egeneration at its 
centre. In multilocular echinococcus the spleen is enlarged in the 
majority of cases, a symptom which is not present in closure of 
the ductus choledochus; ascites is more rarely present, or only 
develops in the later stages. ' Vith regard to the ascites, there
fore, ns well as the jaundice nnd the general marasrnus, both 
nbnormal conditions present a similnr behnvior. In n word, the 
diJferentintion from one another remnins impossible, or is ex
tremely doubtful, so long ns the tumor present i11 the liver 
escapes direct observation. 

'rite diagnosis, that a long-conti1rned occlusion of the bile
ducts is caused by liver-fh1kes or round-worms, is also n Yery 
dubions matter, since, howe,·er frequently the parasites men
tioned, at least tho round-worm s, arn found in the gall-ducts, 
complete retention of bile cominuing for months is rarely pro
dLiced by them. That the latter is cnused by Ji 1·er-llukes can 
only be accepted with a certa in degree of probability in those 
instances in which one of these worms is dischargetl with the 
vomit or in the stools. In other respects the liver-flukes sub
stantially girn rise to the symptomatology of chronic cholangoitis. 
Round-worms, by their penetration into the bile-ducts, may give 
ri se to the symptoms of jaundice, biliary colic with acute attacks 
or pain, vomiting, etc. Sudden dealh sometimes occurs (in smnll 
children) in violent convulsions. In individual s who have pre
viously passed rouncl-worms in the stools or in tho vomit, Lhe latter 
may be suspected as the cause of the occlusion or the bile-duct as 
soon as they are ail'ectecl by jaundice. This diagnosis is probnbly 
conect if no more plausible cause of the jaundice can be found , 
as, for instance, an indigPs tion, a. violent cold-in short, the usual 
causes of so-called catanhal icterus. Furthermore, if it relates to 
individuals during childhood, in whom round-worms occur with 
special frequency, and especially when, after the administration of 
n laxatirn or anthelmintic, the retention or bile appears to disap
pear promplly with the discharge or round-worms. IIoweYer, 
the coi ncidence of the dischnrge of the worms with the di sappear
ance or the jaundice is not a sufficient proof that these worms 
haYe occluded the bi le-ducts; a catarrhal icterns may still have 
ex isted withoL1t the entrance of worms into the gall-ducts. 
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That the occlusion of the biliary excretory duct is due to 
fibroid thickening o[ its wall s or to continuons inflammatory 
swelling of its mucous membrane in the uarrow pars dnodenalis 
-i. e., to anatomical lesions, which belong to chronic catarrhal 
or phlegmonous cholangoitis-rnay be diagnosed (though only 
presumably) when no more plausible mechanical cause of the 
occlt1sion can be discovered, when the course of the disease i11 
its first stages has corresponded to that of so-call ed simple or 
catarrhal icteru s, and when, finally, one of the common causes 
of cholangoitis has demonstmbly preceded it. Among these 
factors must be mentioned, in addition to spoiled stomach, cold 
and similar c:wscs o[ gastroduodenal catarrh, especially also 
the passage o[ gall-stones and other foreign bodies through the 
bile-ducts, as all these foreign bodies, even though they have left 
the duct itself, may be followed by more 01· less deep-seated 
inflammations o[ those portions of the cana l through which they 
have passt>cl, with all their serious consequences. 

The occlusion of the biliary excretory duct by fi brous bands, 
which have developed in the course of perihepatiti s, exactly like 
the just mentioned occlusion following chronic cholangoitis, is 
recognized with very great difficulty in the living subject. This 
diagnosis is only allowable under the following circnmstances: 
It must follow from the clinical history that one of the common 
causes of perihepatitis has been present in the patient in ques
tion as, for instance, a round gastric uk~r, intlarnmation of the 
right pleura, general peritoni tis, certain diseases of the liver, and 
espec iall y, also, constitutional syphili s. \\' e mnst also be able 
to deduce from the history, as well as the present condition of 
the patient, that the perihepatiti s really exists, and it is espe
cially true that sharp pains, a feel ing of tension and pressure in 
the right hypochondl"inm with more or less marked fpbrile symp
toms must be present. If, in addition to these symptoms, the 
signs of chronic atrophy of the li~ er am1 of occlusion o[ the 
p01·tal vein, viz., ascites, intestinal hemorrhage, diarrhU'a, dibtn
tion o( the subcutaneous abdominal Yeins, etc., become notice
able, and H there is nothing present which might be attributed 
to a previously ex isting hepatic coli c or to a cn rcinomatous 
affection, we possess all the data which can be adduced in favor 
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of the occlusion of the bile-ducts by the products or remains of 
a perihepalitis. 

·with regard to stenosis of the excretory duct by retracting 
cicatrices of ulcer; in the course of the duct itseH, we must take 
into consideration, in the diagnosis of this condition, that such 
ulcers occur, as a rule, from gall-stones, more rarely in conse
quence of typhoid fever and similar severe infections diseases, 
and only in extremely rare cases without any known cause. 
'l'he differential characteristics of this condition may be men· 
tioned as follows: In many cases the clinic'.11 history indicates 
that attacks of gall-stone colic have been previously present. 
In all those cases in which permanent icterns wilhont pain has 
developed after the symptoms of cbolelithiasis, the suspicion 
arises that either a gall-stone has been firmly and permanently 
impacted or that an organic stenosis or occlusion of the duct 
from the cicatrix of an ulcer has occurred. If the ulcer of the 
gall-duct has developed independently of calculi, the diagnosis 
of occlusion by the retraction of the ulcer of the cicatrix will, 
as a rule, remain doubtful, because such ulcers do not always 
present characteristic symptoms. As ulceration of lhe gall-ducts 
is sometimes combined with abscess formation in the liver, some 
ground for the diagnosis of cicatricial stenosis would perhaps be 
afforded if it coulcl be determined that the signs of hepatic 
abscess, viz., fever with frequent chilly sensations or chills, great 
ancl irregular changes of temperature, accompaniecl by pains or 
at least by disagreeable sensations in the region of the Ii ver, bad 
been predously present. 

Closure of the ductus choledochus hy a cicatrized duodenal 
ulcer also presents the greatest difficulties in diagnosis. \\'e 
must suspect this form of occlusion if the signs of a perforating 
duodenal ulcer hal'e been observed in the patient before the de· 
velopment or the jaundice, as, for instance, pains in the right 
hypochondrium, which only appear a few hours after meals, at a 
time, therefore, in which the contents of the stomach pass into 
the duodenum, and furthermore, suddenly developing attacks of 
profnse hromatemesis with bloody stools, followed by extreme 
anrernia ancl exhaustion, etc. It is, however, well known that 
these symptoms are often absent in perforating duodenal ulcers, 
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that they may remain latent and not reveal their existence until 
the fatal perforation has occurred. So long, therefore, as the 
circumstances attenJing a concrete case do not point to any 
other definite cause of the occlusion of the ductus choledochus, 
the possibility may still be allowed that the latter is produced by 
a cicatrizing duodenal ulcer, even in the absence of positive proofs 
of the existence of such a lesion. As duo~enal ul cers, which 
are situated in the region of the porns bi lia1fos, may give ri se 
to attacks of pain in the abdomen, followed by jaundice, we 
must, in consideration of these facts, regard it as impossible to 
diITerentiate occlusion of the bile-duct by the cicatrix of a 
duodenal ulcer from that produced by an impacted ga ll-stone. 

\\'e must think of occlusion of the ducts within or without 
the liver by cancerous and cancroid ueoplasms, which start from 
the liver or from the very walls of the bile-ducts, compress the 
canals, aml infil trate their walls or distencl their lumen, when 
cancerous nodules are either directly demonstrnble by palpation 
in the region of the liver, or when a cancer has at l~ast been 
shown to be present in other organs (especially the stomach, 
intestines, peritoneum, etc.) which may possibly have gh·en ri se 
to the formation of secondary nodules in the Jh·er; when, 
furthermore, the symptoms or cancerous cachexia ni·,, prnsent 
and when the icterns first shows itself after the signs or a malig
nant tumor have preceded, and when finally no more probable 
cause of the biliary retention can be di scovered. 

With reference to occlusion of the bile-duct by cancer of the 
duodenum (and also of the heacl of the pancrea ), which di s
places the mouth of the duct or grows into its lumen, the diag
nosis must be based on the following points : The patient usually 
complains for several weeks before the occurrence of janncl ice of 
more or less severe pains (at times of a Jancinating charac ter) in 
the region o( the duodenum. The pain also continues after the 
development of jaundice, and generally unclergops a n exacerba
tion a few h onrs after meals. Nausea ancl tendency to emesis 
are present in the majority of cases, espec ially after eating. 
llmmatemesis and bloody stools may al so occur occasionally, 
particnlarly when ulcerative degeneration of th,, duodenal cancer 
has set in. In only a few cases can a hard, tense tumor be more 
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or less distinctly felt upon careful pal pat ion through the abdom
inal walls. The jaundice continually increases in severity until 
death. This occurs, in the majority of cases, in about four or 
five months after the development of jaundice. This circum
stance is im portant, as the mere fact that intense jaundice has 
continued more than six months, indicates, as a n1le, that the 
closure of the dnctus choledochus has not been caused by a 
cancerous tumor. 

0

Even this rnle, however, is not without excep
tions. l\Ioreover, progressive emaciation and weakness, as well 
as the other signs of the cancerous cachex ia, are noticeable both 
before as well as after the appearance of jaundice. The demon
stration of cancer in other parts of the body, or the fact that 
carcinoma has often appeared in the patient's family, will be a 
furth er support of the assumption of cancerous occlusion. 

The diagnosis of occlusion of the biliary excretory duct by 
enlarged lymphatic glands (cancerous, amyloid, ly mphosa rcom
atous, tubercular, or cheesy) in the transrnrse fi ssure of the lirnr 
must be made to depend upon the proof of the existence of a 
cancerous affection of the Ii.er, stomach, etc., of waxy liver, 
general tuberculosis, lymphosarcomatous tumors in the neigh
borhood of the Ii ver, etc., and furth ermore, upon the ascites 
which is usually present at the same time, since the glandular 
tumors generally exercise pressure upon the portal vein as well 
as upon the bile-duct. Under certain circumstances the enlarged 
portal glands will be accessible to palpation, or examination of 
the r0gion of the li1·er will at least reveal a tumor, concerning 
which we can assume that it may have caused the secondary 
enlargement of the portal glands. 

Cancer of the stomach should be thought of as the cause of 
occl nsion of the ductns choledochns, when the jaundice is pre
ceded and accompanied by the ordinary symptoms of cancer of 
the pylorus, especially by pains and vomiting after meals, by 
the YOmiting of "coftee-grouncls" masses, ancl by rapid emacia
tion, when, fur thermore, a tumor can be discovered whose posi
tion conesponds to the region of the pylorus and when a high 
degree of gastri c dilatation is present. 

The occlusion of the bile-duct, which is produced by tumors 
in the head of the pancreas, presents symptoms similar to those 
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already mentioned of occlusion by duodenal cancers. In cases 
o[ pancreatic cancer, pains will develop, which, from thei r posi
tion may be referred to the pancreas, and nausea and tendency 
to vomiting will al so be present. A hard tumor, which corre
sponds with the situation o[ the pains, jaundice continuing until 
death, rapicl emaciation, and the other signs of cancerous ca
chexia, and especially the evacuation of large masses o[ fat in 
the stoo ls, which is sometimes observed, co11finn the d iagnosis. 
Other tumors or the head of the pancreas occur too rarely as 
cau es or occlusion of the bile-duct to permit the question to 
ari sP of a diffPrential diagnosis wh ich will possess any ce1·tainty. 

" ' ith regard to occlusion by retroperitoneal and omental tu 
mors (chietly o[ a carrinomatous nature) such g rowths will, in
deed, not escape obsetTation when they have become so large 
as to compress the bile-duct. The diagnostic difficully consists 
rather in determining the starting-point of such tumors. Espe
cially is it ometimes difficult to differentiate an omental growth 
in the neighborhood o[ the liver from a tumor of the li\"er itself. 
In this matter w~ must rely upon the statements o[ the patient 
and upon the observation of the manner in wlii ch the tumor 
grows. Practically, however, the subject does not possess any 
great impol"tance, as we are impotent against all these condi
tions. 

Occlnsion o[ the biliary exc retory cluct by an anenri sm is one 
o[ the rarest problems for differential diagnosis. Altliough an
eurisms o[ the hepcctic ccrtery, which must be chiefly considered 
on account or the position o[ this r essel with regard to the gall
duct, are very rare, they nevertheless appear to be pretty well de>
fined during life . • \.ccording to Frerichs, who has collected four of 
th ese cast's, the an eurism may be recognizecl as belonging to the 
hepatic artery : by the symptoms of imperfect du oclenal digeo
tion, by pains in the duodenum and its neighborhood, which oc
cur two to three hours after meals, by attacks of severe neuralgic 
pains in the hepatic region, which simulate hepatic colic, and are 
undoubtedly due to the pressure exercised by the aneurism upon 
the nerve-plexus of the liver, by continuous jaundice on account 
of the compression o[ the bile-duct, by attacks of hromatemesis 
with bloocly stools (rupture of the aneurismal sac into the biliary 

VOL. IX.-40 
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passages or directly into the duodenum), and, consequently, ex
treme amemia; finally, by a tumor in the right hypochondrinm 
which may cl is place the liver upward. In Stokes's case, pulsation 
of the aneurismal tumor was absent. '\Yith regard to Gairdner's 
remarkable case-in which jaundice was produced by an aneu
rism of the superior mesenteric artery which had opened, twenty
two months before death, into the duodenum, and had given rise 
to repeated severe lucmatemesis with symptoms precisely similar 
to those of perforating gastric ulcer-this observer remarks that 
the combination of jaundice with the signs of disordered dno
clenal digestion (carclialgia, pain and vomiting some time after 
eating) should always awaken suspicion of a tumor which presses 
npon the gall-duct and pancreas at their duodenal end; and, 
also, that the coexistence of these symptoms with fixed pain or 
pressure in the epigastrium, with a feeling of pulsation in this 
region and with hromatemesis, very probably points toward an 
aneurismal tumor, especially in the absence of any positive proofs 
of any other more frequently observed form of occlusion of the 
ductus choleclochus. 

Finally, the c1iagnosis of biliary retention which is produced 
by large tumors of the ovaries and uterns reaching to the liver, 
or by large tumors of the right kidney, presents no difficulties. 
This is also true of the jaundice clue to the pressme of an ac
rumulation of froces, or the uterus in the last stages of preg
nancy. The rapid disappearance of jaundice, in the first case, 
after the administration of cathartics, and the appearnnce of 
jaundice in the ad\•ancecl stages of pregnancy and its disappear
ance soon after the occurrence of delivery, allow no doubt to 
arise with regard to the connection of the symptoms in question. 

Course, Terminations, Duration. 

In occlusion of the biliary excretory duct we have to deal 
with conditions, the large majority of which not only develop 
graclnally on account of the nature of their causes, but also, in 
general, pursue a chronic course. There is, indeed, no dearth 
of exceptions to this rule, inasmuch as even a complete and per
manent occlusion may suddenly develop as, for instance, from 
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impacted gall-stones, echinococcus vesicles, etc., while its course 
may be sho1·tened to less than the duration of many so-called 
acute diseases by the occurrence of the fatal termination within 
a. few weeks or even days. 

Occlusion o( the biliary excretory iluct may ha,·e n twofold 
termination in recovery or in death. R elnti,·ely few cnses un
dergo recon"ry, viz., those in which n. remontl of the causes is 
possible, as, for example, in closure of the ductus eholedochus 
by foreign bodies. \ \-hen, howe,·er, long-continued occlusion 
o( the gall-cl net ha taken place, the concrete circumstances are 
notoriously of such a character that. although the abo,·e terminn
tion is possible, the removal of the occlusion does not practically 
occur. It may also be included among recoveries, when the con
sequences o( the occlusion are relie,·ed by any accidental circum
stance, although the stenosis itself still continues. 1n1en, for 
instance, a gall-stone, which has for a long time been impacted 
in the ductns choledochus, has lcil to all those changes which we 
ham learned to recognize as the consequence o( occlusion of the 
duct, and H a fi stulous communication o( the gall-bladder "·ith 
the duodenum occurs by perforation, by which Lh e re tained con
tents of the biliary canals find a free passage into the upper 
portion of the intestines, there is nothing to oppose the removal 
o( all the edl consequences of closure of the iluctus choledochus, 
although the latter continues unchrrngecl. 

The rule is, there fore, that closure of the canal leacls to 
cleath, usually from cholremia (in its broadest sense). Jn rarer 
cases it is not the retention of bile, or at least not this alone ancl 
chiefly, which is followecl by death, but rather the causes of the 
occlusion themselves, even when they clo not lc•ad to retention 
of bile and jaundice as, for instance, in cancer o( the ductus cho
ledochus. That the cause of dea th may also reside in other, more 
accidental, or at least not constant sequences of the occlusion as, 
for instance, in a suppurative cholangitis, is as evident as the 
pos_sibi~ity of a fatal ,termination in consequence of the most 
Yaried mtercurrent accidents. 

\ Yith regai·cl to the duration o( the disease, the question as to 
the length o( time during which complete closure of the ductns 
choledochus, with all its consequences, can be tolerated by the 
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organism, has been di scussed with great interest. ' Experience 
teaches us the following: small children, with congenital absence 
or closure of the ductus choledochus, die from the mere conse
qnences of the occlusion, if no other disorders co-operate, and in 
the majority of cases within a few (three to four) week s. In in
dividual cases, however, the children attainecl the age of several 
months. The longest duration is repo1:ted by Nnnneley (Path. 
Trans. Y ol. XXIII. 1872, p. 152). The child observed by him 
reached til e age of six months and twenty-one clays. 

The conditions are less simple in adults. In the first place, 
the duration of the di sease is different in them, according as the 
retention of bile and its sequences alone come in question, or 
whether the disorder which Jrns g iven rise to the occlusion of the 
ductus choledochus, also exercises a deleterious influence upon 
the organism. The duration of the retention or bile is markedly 
shorter when cancerous and similar tumors ham produced the 
occlusion. 

In cases in which the pathogenetic factor is immaterial to the 
organism, as, for instance, in allhesive cho1:rng itis or s imple clo
sure by gall-sto1ws, everything depends upon how long the body 
can tolerate complete retention of bile. But various factors act 
together, whose share we must take into consideration, viz .. 1, 
the absence of bile for the purposes of digestion ; 2, the satma
tion of the blood ancl nutritive fluids of the body by biliary con
stituents; 3, the diminution and final abolition or the secretory 
function of the liver, which occasionally occurs; and 4, the more 
or less effective action of the kidneys in regard to the elimination 
of biliary constituents from the blood. The dura tion of the dis
ease varies within very broad limits, according to the preponder
ance of one or the other factor. The significance or each of the 

1 Cf. flcrtz, Berl. klin. Wocbenscbr. 1877. No. 6 nnd 7. In a mnn rot. Eeventy-one 
yetLl'A1 the stools b:i.d been completely discolored for two and three-qun.rter years. 
although icterus only occurred periodically in eight nttncks, which were combined with 
feyer; it was entirely absent in the intervals. No symptoms on the part of the liver ; 
general emaciation nnd weakness. The appetite wns tolerably fair. The nutopF1y 

showed occ\ u ~ion of the ductus choledochus by n gall -stone. As no jnundi"'c occurred. 
with the exception of the short attacks, desp ite the absence of any escape of bile. Hertz 
rmpposcs that the secretion of bile was abolished. Nothing noticeable wus found in 
the liver. 
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factors just mentioned cannot, as is readily unclerstood, be sepa
rately ascertained, but so much is certain, tbat adults can, in 
genera l, tolerate retention of bile and its consequences surpris
ingly long, and, in individual cases, wdl and readily. Even the 
possibility of recornry is not <:>xcl nded after the retention of bile 
has lasted for years. In this respect experience teaches the fol
lowing : the diminution in the size of the liver is fo und to begin, 
on the average, after the biliary retention has lasted three to four 
months, and in e igh t to twelve months the ominous hemorrhages 
from the intest ines, etc., appear, as well as the severe cerebral 
symptoms, which we are accustomed to explain by the rapid 
degeneration or lhe Ji rnr-cell s. However, there are numerous 
exceptions to thi s. The example of two and three-quarter years' 
duration by Hertz, prev iously referred to, is not the most ext rem0. 
Budd mentions a case of jaundice, from closure of the ductns 
choledochus, which contimwd nearly fou r years, during which 
the patient was in a satisfactory condition, and the muscles re
mained Yigorons. l\Inrchison furnishes a case of complete occlu
sion by gall-stones, with jaundice and discoloration or the fn~ces, 
in which reco1•ery set in after the la pse or six years. And Barth 
ancl E. Besnier' d~scribe a child (age !) with complete retention 
of bile and greeni sh color of skin, enormous enlargement of the 
liver and s pleeu, in whom all the fnnctions we1·e properly per
Iorn1ec1, who had a good appetite, digested well, had no pain or 
!ever, slept well, experienced no l ocal distress, worked without 
any mental strai n, remained physically strong, was in good hu
mor, and in whom recovery occt1rred after the lapse of six years 
under the conti nued administration of small closes of calomel. 
Similar cases are not extremely rare in li terature. 

Prognosi.s. 

The prognosis depends, in the first place, upon the nature of 
the cause producing the occlusion, and in tLe second place, upon 
the manner in which the organism tolerates the retention of bile. 
If the pathogenetic element of the di sease is i!Teparable, the 

1 Dictionnaire cncyclop. des sc. mCd. by Decltambre. Yol. IX., p. 348. 



630 "\'ON SCITUEPPEL.-BILIARY PASSAGES. 

prognosis must be regarded as fatal. As a rule, we must assume 
such a non-removable cause of the occlusion when the jaundice 
continues a long time, although there are numerous exceptions. 

The intensity of the yellow color of the skin is not of very 
great importance with regard to prognosis, and it may appear 
slight in the most grave condition . Commonly, however, the 
deep olive-green or bronze-like color of the integument, as well as 
the permanence of the icterus, are of bad omen. A change in the 
color of the skin allows us to believe that the obstrnction to the 
escape o( bile is not complete and incurable, bL1t in this respect 
more accurate information is furnished by the, at least, ]Jartial 
return of color to the freces. Furthermore, the pruritus is also 
an aggravating circumstance when it attains any considerable 
intensity; the pain, irritability, and insomnia hasten the decay 
of the organism. The development of hernonhages from the 
mucous membrane of the intestines, etc., as well as the severe 
nervous symptoms of so-called cholremic poisoning, herald the 
near approach of the fatal termination. 

The fact that recovery is sometimes found to occur, even after 
the retention of bile has lasted for months and years, must be :t 

warning to the physician to be correspond ingly gua rded with 
regard to the prognosis. In the first months of the disease the 
physician should be extremely cautious in giving an opinion 
conceming the possible termination, especially when the cause 
of the occlusion has not been positively se ttl ed. 

Treatment. 

It is not within the power of the physician to remove the 
causes of the occl nsion. Treatment can therefore only Jiave for 
its object to relieve the most annoying symptoms, and those 
factors which aggravate the condition o( the patient, to aid the 
separation of the biliary constituents from the blood, and to 
maintain the nutrition and strength of the patient as long as 
possible. 

The greatest attention must be paid, above all things, to the 
regnlation of the diet and the evacuation o( the bowels. The 
patient should be fed upon milk, eggs, lean meat ; articles 
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which are cligestecl with clifficulty, ancl those which are fatty, as 
well as strong alcoholic drinks, must be forbiclden . Ycry abun

.dan t meals, to which some patients o{ this kind ha,·e a tendency, 
must be arniclecl. The various stomachics, the bitter yegetable 
ext racts, etc., may be resortecl to in order to aid the appetite ancl 
dig<•stion. The tenclency to constipation shoulcl be counter
actecl by the method ical u se of Carlsbad salts and other saline 
remedies, and the corresponding mineral-waters. In case o[ 
necessity, dmstics cannot be cli spensed with. Against fl atulence, 
which is clue to imperfect changes in the intestinal contents on 
acconnt o{ the absence o[ bile in the intestines, al"C recommended 
the use o{ puriliecl animal gall (from tho ox, etc.) in doses of 
20-40 ctgr. , two hour; after meals, in pills or capsul es, ancl, fur
therm ore, creosote, turpentine, ancl carbolic arid, as substitutes 
for the antiseptic aetion of the bile. Cholate of soda (.30-GO ctgr.) 
in peppermint-water, the alkaline carbonat~s ancl mineral-waters, 
pcl"liaps in combination with extract. tamxaci, gentian, prepara
tions o{ quinine, often possess a good effect, not alone upon the 
ttatulence, but upon the digestive clistnrbances of all kinds. 

Against the icterns as snch(especially in the first s tage of the 
disease, in which a hope of its di sappearance is still held) we 
may make u so o{ all those remedies, which have been advi sed for 
one reason or another, ancl ham been found, empiri cally, to be 
of .-alue. This is es pecially trne o[ tlie cholagog ues proper, 
among which the alkalies and alkaline mineral-waters (Ems, 
Yichy, etc.) probably take the first rank. In the later s tages 
it is better to avoid the u se of th is group or remedies. 

The annoying prnritus of the skin proves extremely obsti
nate under treatment. Cold washing, lukewarm baths with sub
sequent shower-dou che, fatty and irritating inunctions o{ the 
skin, harn the bes t e!Tects upon it. Tho bica1·bonate oi socla 
taken internally, furth ermore, acetic acid baths (t litre acetic 
acid to 2::; litres water ), fri ction of the skin with a mixture o{ one 
pai·t chloroform to five parts glycerine (Murchison), corrosirn 
sublimate washes, and other remedies, sometimes prove useful. 
Often nothing remains but the employment o{ morphine to pro
cure sl P~p when the pruritus is intractabl e. 

To obtain prompt elimination of the biliary constituents from 
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the economy, it appears advisable to take large quantities of 
water into the body, in order to produce a more rapid change o( 
fluids, and, in a certain sense, to saponify and wash these snb
•tances out of the system. This result can be still further se
cured by stimulating the action of the kidneys, skin, and intes
tines by means of suitable diuretics, diaphoretics, and drastics. 

Apart from dietetic measures, tonics such as qu inine, prepa
rations of iron, ancl similar remedies, may he employed against 
the gradually developing anremin and the loss of energy. All 
medicinal treatment is often useless in incurable closure of the 
gall-duct. 

Dilatation of t he Gall-Bladder. 

{Simple lJilatation, Dropsy, and Em.pyema of tile Gall-Bladder.) 

J. L. Petit, Remarques SUL' les tumeurs formC:es par la. bile retenue dans 1a vCsi
cule du fiel et qu'on a. souvent prises pour d'absces du foie. Memoires cle 
l'acacl. roy. de chirurgie, T. I., 1743, p. 168.-~llorriud, Observat. sur des 
tnmcurs ti la vCsicule du fiel. I bicl., 'l'. ill.-.illorgagni, De sedib. ct ca.us. 
morb. 1762. Epist. XXXVII., art. 13.-Cruveilltier, Anatom.-patholog. 
Atlas, 29 livr., pl. 4.-Albers, Atlas d. pathol. Anat. IV., i'af. 36. Erliiuter
ungen dazu. IV., I. Abth., p. J:7.-Bamberger, Krankhtn. d. chylopo~t. Sys
tems (Virchow's Ha.ndb. d. Pa.th. VI., I.). 18551 p. 63!.-Pepper, Causes 
of clisenscd gall-bladder, etc. Amer. Journ. of Med. Sciences. Jan., 1857.
.Prerichs, Klinik d. Leber Krankhtn. II. 1861, p. 441-447.-Erdman, Ein 
Fall von Colossalem Hydrops vesic.-fellene. Virch. Arch. XLITI., p. 289.
C/i. jJ[w·chi,-;on, Clinical Lectures on Diseases of the Liver. 2d ed. 1877, p. 
523.-lllarion Sims, Remarks on Cholecystotomy in Dropsy of the Gall-Blad
der. Brit. 1\Ied . .Touru., June 8, 1878, p. 811.-Kocher, Mnnnskopfgrosses 
Empyem der Gallcnblase. Heilung <lurch Incision. Correspondenzbl. f. 
schweiz. Aerzte. VIII. Jahrg.1 1878, No. 19.-George B1·01cn, On the Treat
ment of Dropsy of the Gall-Bladder by Operation, etc. Brit. Med. Journ·., 
Dec 21, 1878, p. 916.-Keen, A Case of Cholecystotomy, etc. Amer. Journ. 
of Med. Sciences, Jan., 1879.-Lawson Tait, Cholecystotomy, etc. The Lancet., 
Nov. 15, 1879, p. 730. 

Those cases nre termed simple dilatation in which the gall
bladder is distended by an excessive accumulation of ordinary 
bi le into a thin-walled sac of sometimes very considerable d imen
sions, although no other anatomo-pathological changes of any 
kind have occurred in the organ. In dropsy of the gall-bladder 
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(if we employ this term in its strictest sense), no ingress or egress 
of bile occurs from the organ ; the cys tic duct, or the neck of the 
bladder, is permanently closed, anu the gall-bladder, which is 
isolated from the other biliary passages, represents a closed, 
cyst-like sac, with watery contents which are free from bile. 
Finally, the inflammatory swelling or empyema of the gall
bladder depends upon the accumulation of purulent prnducts of 
inflammation, and the organ presrnts itself as a sac which con
tains either pure pus, or pus mixed with bile in large quantities. 

'.l'he di seased conditions mentionecl are, therefore, not by any 
means identical either in their character or their anatomical rela
tions, but they present to the physician one common and impor
tant featurr, viz., the increase in the size of the gall-bladder. 
Moreorer, there are so many gradations ancl vai'iations from one 
condition to the other, that an attempt at a strict eparation or 
the incliddual varieties promises lit tle success. The rnrious forms 
of dilatation of the gall-bladder were occasionally grouped by 
the older autho1·s under the indiiterent title of cholecystoncus 
(tumor or the gall-bladder). Strictly speaking, howeYer, this 
term also inclt1dcs cancer of the gall-blauder as well as those 
cases in which calculi have accumulated in the organ to snch an 
extent that the latter presents itself as a di stinct hard and some
times nodular tumor. The term tumem· biliaire (biliary tumo1·), 
wl1ich is frequently employed in France, originally had a purely 
symptomatic mea ning, inasmuch as it applied to ev<-'ry enlarge· 
ment perceptible externally which contained bile. J. L. P 1>tit had 
already referred to the fact that such a tnmeur biliaire could be 
an hepatic abscess as well as an inflammation of the gall-bladder. 
At the present time the term is chiefly applied to the inflamma
tory tumor, or to empyema of the gall-bladder, and, less often, 
the same expression is nsed for the other enlargements of the 
gall-bladder clue to the accumulation of bile. 

Etiology. 

'.l'he cause of simple dilatation of the gull-bladder consists, as a 
rule, of closure of the ductns choledochus, whether thi s is tern
porary-prod ncecl by catarrhul swelling of its mucous membrane 
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or by wandering gall-stones-or permanent, as in obliteration 
of the canal by impacted gall-stones, cancer, etc. Under such 
circumstances the gall-bladder may become transformed by the 
bile, which accumulates in it, into a large, thin-walled, fluctuat
ing sac of sometimes monstrous proportions. It is well known, 
however, that the gall-bladder very rarely attains such an ex
cessive size unuer these circumstances, and in temporary closure 
of tl10 ductus choledochus especially it usually remains within 
very moderate limits. If the occlusion is permanent, the appear
ances previously discussed will develop in the biliary passages 
( vide p. 595). 

It has been observed in a few cases that gall-stones, which 
remain in the neck of the gall-bladder or in the ductus cysti
cus, to a certain extent play the part of a valve in relation to the 
bile, inasmuch as they permit its passage into the gall-bladuer, 
but, on the other hand, render its escape impossible. The 
simple dilatation of the gall-bladder which occurs in this man
ner will be diagnosed with very great difficulty, because jaun
dice is naturally absent in such cases and the stools remain 
colored. 

In rare cases simple dilatation of the gall-bladuer also appears 
to occur without closure of the ductus choledochus, and de
pends upon paralysis of its walls, 'i.e., of its muscular coat, 
without the concurrence of symptoms of cholecystitis, of which 
the paralysis might be regarded as a sequence. This condition 
has its analogue in the dilatation of the paralyzed bladder by 
retention of urine. 

"'bile the etiology just referred to is not entirely undisputed, 
it is, on the other hand, undoubted that the excessive accumula
tion of bile and the dilatation of the gall-bladder are occasionally 
of traumatic origin. Even then, howe1·er, the immediate ana
tomical cause of the disorder-whether paralysis of the wall of 
the gall-bladder or inflammatory swelling of the mucous mem
brane of the cystic duct, etc.-cannot be positively determined. 
Jacob mentions a case of rapidly-increasing dilatation of the gall
bladder in an Irishman, ret. twenty-two years, who had received 
an injury o[ the right side by a fall into a ditch seven feet deep, 
and, in addition, became affected with pneumonia. "' e will 
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recur, at a later period, to this case, which is also interesting in 
its therapeu lie relations. 

Dropsy of the gall-blac1c1er requires, as a pathogenetic premise, 
the permanent impermeability of the cystic c1uct in some por
tion of its course. As a rule, the impermeability is caused by 
gall-stones, which have become impacted in the neck of the 
gall-blac1c1er or in the c1uct itself. l\Iore rarely it is clue to oblit
eration of the cluct in consequence of ac1i1esh-e cholangitis, 
which, again, is usually c1cpenc1ent on the irritation of a calcu lus. 
As soon as the flow of bile to anc1 from the gall-blac1c1er has en
tirely ceased, the hitherto purely biliary contents of the gall
bladder, which is probably always il1 a condition of chronic 
inflammation, slowly undergo a radical change; the biliary 
constituents anc1 mucus are gradually absorbed, anc1 the organ is 
filled instead with serum, which transuc1es from the blood
vessels of the walls of the organ. If the chronic inflammation 
of the wall of the gall-bladder continues and even becomes more 
intense, the tumor caused by the organ can increase in size with 

relative rapidity, anc1 its dilatation may attain a surprisingly high 
grac1e. If, however, the inflammatory condition of the walls 
soon subsides, the water-holiling sac of the gall·bladc1er remains 
indeed enlarged, but does not exceed moderate dimensions. It 
then usually remains stationary for the remainder of life. 

The inflammatory enlargement of the ga ll-blac1c1er usually 
c1oes not attain any very considerable dimensions as long as the 
cystic duct anc1 ductus cholec1ochus remain open, ancl therefore 
the escape of pus may occur into the intestinal canal. Affairs 
assume a different aspect, however, when the cystic c1uct is 
closeil by gall-stones, etc. The pus secreted upon the surface of 
the mucous membrane must then accnmnlate in the cavity or the 
gall-bladc1er, anc1 its amount may become so large, when com

pared with the bile which remains, that the large sac appears to 
contain purely purulent contents, anc1 constitutes empyema or 
abscess of the 01·gan. The most common can e of purulent' 
cystitrs in closure of the cy tic c1uct consists in the presence of 
gall-stones. An inflammation of the gall-bladder with profuse 
formation of pus may also result from excessive distention of 
the organ by an accumulation of bile in consequence of closure 
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of lhe dnctus choledochus. In such an ensemble or circum
stances the dilata ti on or the gall-bladder usually increases rapidly 
in proportions, and sometimes attains an excessive size. The 
contents of the organ will then naturally form a mixture of pus 
n.nd bile. 

Pathological Anatomy. 

In simple diln.tation no furtheranatomo-pn.tholog ical changes 
can be observed in the gall-bladder beyond its incrnase in size. 
Its wall is con espondingly attenuated, and the mucous mem
brane smoo ther. The gn.ll-bladder is sometimes firmly , some
times loosely, adherent to the liver; it presents, as a rule, no ad
hesions to surrounding parts, and the sac is therefore movable. 
The cystic duct is al so usually diln.ted and permeable. 'L'he size 
to which the ga ll.bladder dilates varies extraordinarily, and in 
some cases is truly monstrous. It forms a pyriform tumor, the 
fundus of which sometimes extends to the ileum . Babington ' 
reports a case in which the gall·bladder contained three wash
basinful s or bile, and Copland (ibid.) mentions another in which 
the organ contained eight pints of bile, and was so large that it 
pushed the false ribs forward on both sides of the body. On an 
average, however, the simple dilated gall-bladder will hardly 
contain more than i -1 litre. ·with regm·d to the constitution of 
its contents, it approaches that of pure bile so much the more, 
the less the dila tation and the shorter the period of its develop
ment. If a long time has passed and the diln.tation of the biliary 
passages has attained a very high grade, the contents will become 
paler and more fluid; in individual cases, in which the secretion 
or bile has been diminished for a long time, the specific constitn
ents will be entirely absent, and instead or the bile a watery or 
thin, mucous, almost colorless or very pale green fluid appears, 
which contains no albumen. Under such circumstances we are 
justified in calling this condi tion dropsy of the biliary passages. 

Sacculated dropsy of the gall-bladder presents itself in its 
developed and stationary condltion as a closed, cyst. like · tumor 
of a pear shape, which is fill ed with colorless serum. In addi· 

1 Quoted by }tfurcltison, 1. c. , p. 523. 
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tion, gall- stones (numerou s, small , faceted concretion ) may al so 
be present in the organ. The wall o( the latter is thin, and, after 
long continuance of the dropsy, ti bro-cartilagi nous p lates or bony 
and calcareous layers occasionally appea r upon the sac and in 
it wall s. The inner surface of the mucous membrane no longer 
w esents the characteristi cs of such a strncture, but is perfec tly 
smooth , shining- has, indeed, adopted all tl1 e peculiarities o( 
a serons membrane and appears covered with a delicate layer 
o( pavement epithelium insteail of the cylindrical epi thelium 
which is normally present. The few mucous glamls of the gall
bladder and its muscular coat ha m undergone a trophy or !tarn 
entirely di sappeared. Adhesions of the dropsical gall -bladder 
with the adjacent organs are, a s a rule, absent. The duct of the 
gall-bladder is found closed . Such water-holiling sacs ra 1·ely ex
ceed the size or a man' s fi st. Ir, however, a slow inflammatory 
process becomes establisheil iu it, its size increases rnry consider
ably, and in indi,·idual cases even to an inordinate extent. It 
has been observed several times that dropsy o( the gall-bladder 
extended to the ileum, tha.t it ernn fill ed the entire abdomen, so 
as to present the picture of free asci tes. Erdmann ' reports a 
case in which the almost incredible quan tity o( sixty to eighty 
pounds of flnid are said to hare been removed at one time by 
1rnncture of the gall-bladder. 

Empyema o( the gall -bladder appears as a tensely fill ed pyri
form , oval, or rounded sac, which is abot1t as long as the hand, 
and whose thickness may correspond to the wid th o( the hand. 
It has, however, al so been found to a ttain the dimensions or a 
man's head (Kocher). The sac is sometim es free, sometimes 
loosely joined by inflammatory adhesions to the abdominal wall s, 
the omentum, and in testines, with which it is in contac t, or e>en 
adherent to them by firm fibrou s adhesions. Its wall s are some
times thickened and fl esh-like from the inflammation, sonwtimes, 
however, attenua ted, a t least in spots, especially when ul cers are 
present in the mucous membrane. The wall o( the infla med gall
bladder is a.lmost always, however, of dimini shed res istance, fri
able, brittle, and readily torn . The mucous membrane usually 

1 Vircb. Arch., 43 Bd. 1 S. 280. 
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contains ulcers, and at times the entire inner surface consists of 
a large ulcerating surface. The contents sometimes consist or 
pure pus, sometimes they are mixed with bile, but almost always 
gall-stones are also present, perhaps in considerable number and 
size. These are usn11lly freely movable, bnt at times tl1ey are 
situated in cliverticnlum-like recesses in the wall, which they 
have formed for themselves. The cystic duct is generally found 
impermeable. 

Symptoms, Diagnosis. 

The most important symptom, and one common to all forms 
of dilatation of the gall-bladder, is the presence or a tumor cor
rnsponding to the region of this organ, and extending, there
fore, from the lower border of the liver downward and at the 
same time more or less to the right or left. This tumor is 
often detected by the eye, inasmuch as a flattened prominence 
can be recognized at the corresponding part of the abdomen. 
The extent and situation of the tumor, as well as its almost al
ways pyriform figure (which grows smaller toward the border of 
the liver), can be determined by percussion. The tumor appears 
elastic, and more or less distinctly fluctuating to the palpating 
finger. Its lower portion can often be moved somewhat to the 
right or left side, and changes its position correspondingly when 
the patient passes from dorsal to lateral decubitus. Upon at
tempting to feel the boundaries of the tumor with the fingers, 
the former is readily displaced when strong and rapid pressure 
is exerted . 

It cannot, by 11ny means, be readily ancl certainly determined 
in all cases that the tumor belongs to the gall-bladder. Often, 
indeed, its shape and position are so characteristic that no doubt 
can arise, especially when the border of the liver can be readily 
felt and renders the examination easier. It is otherwise when 
there are anomalies in the shape and position of the liver which 
cause the gall-bladder not to assume its ordinary position, but 
to approach, perhaps, the axillary line, or to lie to the left of the 
med ian line of the abdomen. 

vVhen the tumor is exceedingly large, we would, at first, sus-
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pect free ascites,' a cystic tumor of the ovary, perhaps a hnge 
hydronephrosis, rather than dilatation of Lhe gall-bladder, aud 
it will require the most careful examination and judicious con
sideration of the symptoms in order to avoid mistakes in a con-
crete case. 

As a matter of course not e>ery swelling whose form and posi
tion correspond to lbe gall-bladder may, without further ado, 
be attributed to the latter. Echinococcus sacs and hepatic ab
scesses, which project in the vicinity o( the lower border o( the 
liver, cance1·s of the liver and gttll-bladder may appear in a simi
lar manner and give rise to mistakes. Echinococcus sacs, how
ever, usually ha,•e a more hemispherical shape, as they project 
from the liver with a broad base, while the enlarged gall-bladder 
presents an elongated pyriform shape. But e\·en an eehinococ
cus sac may exceptionally appear in the shape o( an elongated 
tumor, touching upon the liver by a narrow base, i.e., it may 
simulate an enlarged gall-bladder. As painlessness and slow 
growth are peculiar to both tumors, or may, at least, occur in 
both, an<l as the hydatid-thrill is a wry inconstant symptom of 
echinococci, confusion of both conditions cannot always be 
avoided. An hepatic abscess can be more readily differentiated 
from a tumor of the gall-bladder. The former constitutes a tu
mor which is primarily firm, then gradually grows softer, and 
which is combined with grave disturbance of the general condi
tion (fever, chills, severe pains in the region of the li,•er, and 
often, also, in the right shoulder); the swelling in the former is 
also much broader and more diffuse. In dilatation or the gall
bladder, on the other hand, the tumor always presents the same 
resistance and elasticity, it can be more sharply defined from the 
beginning and has a more slender form, the pains and disturb
ance of the general conditions are absent or fall into the back
ground, etc. Soft cancers, also, which proliferate at the lower 
border of the liver, may readily be mistaken for an enlarged 
gall-bladder. If we take in to consideration, however, the more 
roundecl form o( the cancer, the multiplicity of the nodules usu-

1 As in the often quoted cnse of Benson (the original source of which I have nowhere 
found mentioned), in which puncture of the abdomen was performed (under the false 
assumption of nscites), and nearly two quarts of biliary Ouid were removed. 
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all y present in hepatic cancer, the nodular surface of the liver 
and the usually marked cancerous cachexia, a doubt can very 
rarely be enter tained. 

As soon as we are satisfied that the tumor which is present . 
belongs to the gall .bladder, the furth er problem arises of deter
mining i ts nature. The first . question which ari ses is, whether 
the tumor is flu ctua ting or solid, ·i.e., whether it is due to an 
accumulation of f!ttid in the gall-bladder, to cancerous degener
ation of its wall s, or finally, to an accumnl a Lion of gall-stones. 
The enl a rgements of t he gall-bladder whi ch are due to accumn
lations of fluid, almost always present themselves as fluctua ting 
or, at least, elastic, often al so movable, tumors, while cancerous 
and calculons growths almost always appear as hard swellings. 
The following factors should be taken in to consideration in ex
cluding the latter conditions : 

The enlargement of the gall-bladder by an accumula tion of 
gall·s tones g ives i·ise to a hard, sometimes knobbed or nodul ar 
tumor, wh ich is usually movable and painless on pressure, al
though it may be the seat of disagreeable sensati ons of an 
undefin ed character. In palpating the tumor the sensation is 
sometim es experienced of a slight cracking or creaking, or the 
patient has a sensation , when he turns in bed, as if a firm body 
were mov ing from one part of the abdomen to another. Jaun
dice ancl other symptoms of gall·stones may have preceded, or 
may still continue, but all signs indicati rn of choleli thiasis may, 
with equal readiness, be absent and always have been absent. 
The size of the swelling remains stationary , or it increases 
very slowly and imperceptibly . " Then nlcerati ons occur in the 
mucous membrane of the gall ·blaclder, thi s picture may, indeed, 
be very appreciably changed. The signs of local peritoni tis, 
especiall y severe pains, then develop over the site of the tumor, 
the latter becomes immovable a nd adherent, a nd its dimensions 
al so vi sibly increase. 

The cancer of the gall-bladder, on the other hand, represents 
a hanl, sometimes nodu lar, tumor, which reaches the size of an 
orange, or may even exceed it. Even very soft cancers will , at 
least, allow considerable hardness to be fel t in spots. Carcinoma 
of the ga ll-bladder is usually adherent, at all events not movable. 
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The growth appears tender on pressure, and is also generally the 
site of acute lancinating pains. As a rule, it rapidly increases 
in size; rapid emaciation and the other signs of cancerous ca
chexia hecome noticeable. Jaundice and vomiting are frequent 
symptoms in cancer or the gall-bladder. Such patients have 
generally suffered previously from gall·stones, or these still pass 
in the stools, especially when an ulcerative communication be
tween the gall-bladder and intestinal canal has occ uned [rnm the 
spread or the cancer to the intestines. 

\Vhether a fluctuating tumor or the gall-bladder contains 
bile, mucus, water, or pus, whether, then, a sim p le or drnpsical 
dilatation 01· empyema or the organ is present, can be only sur
mised (without an explorntive puncture)-at least, it cannot 
always be decided. 

It should be regarded as simple dilatation, i.e., an accumula
tion of bile in the gall-bladder, when icterus is at the same time 
present, which increases ju intensity, while the evacuations from 
the bowels am completely discolored; when there is a genero,l 
enlargement or the ]i,·e1·, tension and protrusion or the right 
hypocho11drium, the signs of closure of the ductus choledochus 
and of retention of bile. 

Drnpsy of the gall-bl add.er may be accepted when jaundice, 
enlargement or tl1e liver, painful sensations in it, and feb rile 
symptom s are absent. Ilowever, certain exceptions to this rule 
may occur, as occl nsion of the common excretory duct of the 
bile may be combined with previous closure of the cystic duct, 
and jaundice will then be associated with tho older dropsy of 
the gall-bladder; thP physician, however, not being able to fo[. 
low these processes as separated in time, will fall into the error 
of regarding the gall-bladder as filled. with bile, although it con
tains water ot· mucus. On the other hand, the gall-bladder may 
be immoderately fill ed with bile, althongh jaundice is not pres
ent (vide the abo,·e·mentioned. valve-like action o[ gall-stones in 
the cystic·dncts); the physician will then suspect water in the 
gall·blacld.er, while it only conta ins bile. Fortunately, these er
rors, which are unavoidable under certain circm11stances, pos
sess no practical impo1·tance. 

Empyema of the gall·blad.der, especially that form which is 
VOL. LX.-41 
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caused by occlusion of the cystic duct from the irritation of gall
stones, can be recognized from the fact that the tumor of the gall
bladder is the seat of marked ly painful sensations an<l of g reater 
tension than in simple dilatation by an accumulation o{ bile. 
'l'o these are added febrile sy mptoms: heat, chilly sensations, or 
chills, and night-sweats. Empyema of the gall-bladder has all 
these sy mp toms in common with abscess of the liver, from which 
it is often differentiated with difficulty, or not at all, on account 
of the position and shape of the tumor. Special attention must 
therefore be paid, in making a diagnosis, to the clinical history. 
Empyema occurs especially in individuals who have suffered, or 
still suffer, from cholelithiasis, while abscess of the livet· is a rare 
affection in temperate zones. Ilepatic abscess is usually pre
ceded by a general enlargement of the liver, due to hyperromia 
ancl inflammatory processes, which belong as little to empyema of 
the gall-bladder as such, as the yellow color of the skin and dis
coloration of the stools. 

The sy mptoms of infiammation which becomes associated with 
simple dilatation of the gall-bladder, will coincide, in general, 
with those of the latter, but the pains and tension in the region 
of the tumor become much greater on account of the inflamma
tion, febrile symptoms are superadded, and the tumor rapidly 
increases in size. 

Course, Duration, Terminations, Prognosis. 

According to its causes, dilatation of the gall-bladder some
times occurs in a short period, sometimes weeks and months elapse 
before it attains noteworthy dimensions. 'l'he dilatation due to 
occlusion of the ductus choledochus and empyema of the gall
bladder generally develops more quickly, and becomes more 
noticeable, on the whole, than true sacculatecl dropsy of the 
gall-blaclcler (clue to closure of the cystic cluct), which runs a 
very latent course, frequently becomes stationary, ancl then re
mains permanently unchanged, without any special annoyance 
and without the least danger to the patient. Apart from this 
favor:tble cas0, the di sease may pursue a different course. 

Dilata tion of the gall-bladder may recover spontaneously, 
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nncl then again retm·n to the normal condition. This occurs in 
simple dilatation after a duration of va1fable length, as soon as 
the cause of the occlusion o[ the cluctus choleclochus is removed. 
The inflammatory tumor of the gall-blaclcler (tumeur biliaire) has 
been often found to resolve, partly spontaneously, partly after 
the proper antiphlogistic treatment, even comparatively mpiclly 
and completely. Experienced physicians, like Crnveilhier, Bt1clcl, 
Unrchison, and others, consider the termination of this disease 
in recovery as very frequent, and even as the rnle. 'l'his fortu
nate turn is exp lained by the fact that a calculus in the cystic 
duct may change its position, and again permit normal egress to 
the contents of Lhe gall-bladder, or that the inflammatory swell
ing of the mucous membrane, giving rise to occlusion of the 
canal, subsides, and thus renders the passage free for exit and 
entrance. \Yith the evacuation of the gall-bladder, one, if not 
the only cause of the cholecystitis also disappears, and recovery 
can then occur rapidly and completely. 

In this respect, the Ort-quoted case which is reported by J. L. Petit 1 is very 
instmctive. Petit was requested, in a. patient with n so-called tumor biliaris, 
which was regarded by the physicians ll."I au hepatic abscess, to lay open the 
tumor by nu incision. He ha<l hnrdly cut through the skin when he noticed thnt 
the tumor moved and became smaller. He immediately desisted from the opera
tion, nnd proceeded to unite the wound in the integument. To the astonished 
inquiries or the bystanders with regard to this remnrknble conduct, he explained 
whnt he had noticed, and stated that in the supposed hepatic abscess he could 
only recognize an enlargement of the gall-bladder, clue to the a.ccnmuJo.tion or 
bile. In fact, the patient immediately had to go to stool, discharged o. large 
quo.ntity or bile, and had entirely recovered in fh·e days. 

In other cases, however, the disease cannot be brought to 
a stand-still, but the tumor continues to grow, and sooner or 
later we are brought face to face with the threatening clanger of 
an ulcerative perforation, or rnpture of the gall-blaclcler. This 
clanger is so much greater the more the walls of the gall-bladder 
are softened or otherwise degenerated by the inflammatory pro
ce s. The ulcerative destruction of the mucous membrane, which 
occurs so frequently in empyema of the gall-bladder, clue to the 
initation o[ gall-stones, especially predisposes to rupture and 

1 MCmoirea de l'acad. roy. de cbirurg. 1 'f. I., Obs. Ill. 1 p. 156. 
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perforation. But this phenomenon has also been noticed in 
simple dilatation from accnmulation of bile. P. Frank observed 
a pregnant woman in whom the act of parturition was the excit· 
ing cause of rupture of the markedly enlarged gall-bladder, as 
this was adherent to the fundus of the uterus. The bile, which 
had escaped into the peritoneal cavity, was discharged externally 
through the vagina. I find no mention made oC the further con
dition of the patient. In rupture of the gall-bladder, the contents 
of the latter usually pass into the peritoneal cavity, and cause a 
rapidly terminating, fatal peritonitis. rr, howe1·er, adhesions of 
the gall-bladder to the surrounding parts have formed, as occurs 
especially in empyema of the organ, the spontaneous rupture 
may occur through the abdominal walls and skin extemally, or 
into the intestines, and a biliary fistula then i·emains for some 
time, which may, under certain circumstances, close at a later 
period, after complete obliteration of the gall-blac1der has oc
curred. Similar results are obtained when artificial evacuation 
of the gall-bladder is performed by puncture or by means of 
cholecystotomy. 

Apart from the possibility of rupture, the patient is also 
exposed to danger, inasmuch as the continued secretion of pus 
and the ulceration of the mucous membrane of the gall-bladder 
may result in a hectic condition, with severe fever, rapid emacia
tion, profuse night-sweats, etc., to which the exhausted patient 
yields after a longer or shorter period. 

The prognosis, therefore, assumes a variable character. It 
may be considered favorable as long as there is a possibility that 
the cause of the occlusion of the bile-duct can be removed ; fur
thermore, when there is no inflammation of the gall-bladder, or 
when it, and therefore the dimensions of the dilated organ, re
main within moderate bounds. The prognosis becomes more 
grave when the tumor rapidly attains excessive dimensions, and 
when the inflammation in the sac increases in intensity. In true 
empyema of the gall-bladder, the prognosis is always extremely 
doubtful, and becomes almost fatal as soon as hectic symptoms 
make their appearance. 
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Treatment. 

The treatment of simple dilatation from closnre of the cluctus 

choledochus is the same as that of jaundice, due to imperme

ability of this cluct (vide the treatment of catanhal janullice 

and cholelithiasis) . " 'ith regard to the other conditions now 

under consilleration, an important problem for the physician 

consists in the careful treatment of any intlammatory symptoms 

which may appear on the part o( tl1e gall-bladder. The patient 

must carefully avoid bodily exercise, actirn mo1·ements, etc. , 

must remain quietly in becl, ancl be subjected to a strict cliet. 

Not alone the inflammatory symptoms, but even the tumor itsPlf, 

and, therefore, the enti re disease, have been often found to dis

appear under the use of warm poultices, innnctions o[ gl'ay mer

curial ointment, local abstraction of blood, and saline laxatil·es 

(sm·ere strain ing at stool must be al'oided, on account of the 

]Jossible ruptnre of the gall-blaclcle1). 
If symptoms of impaction or gall-stones occur, they must 

be treated acconling to the rules holding goocl in such cases. 

""e should then endeavor lo render the passage of the calculi as 

painless as possible by the use of narcoti<'s, wa1·m full baths, etc. 
If closure of the neck of the gall-bladder has really occurred, 

we fincl ourselves restricted to ,;ymptomatic measures. \Ve 

should endeavor to relieve the most annoying symptoms, to regu

late the passages from the bowels, aid digestion and preserve 

the energies of the body, on the whole, as much as possible. If 

the distention of the gall-bladder has aLtainecl s uch dimensions 

that the danger of n1pture threatens, or if the organ is filled 

with pus ancl the symptoms of a wasting, hectic ferer develop, 
the e1·acuatio11 of the gall-bladder by puncture is indicated. 

This operation presents no clanger if the gall-bladder is su ffi

ciently adhernnt to the abdominal walls. If this 1s not the case, 

or we are in doubt with rrgard to the presence of sufficient adhe

sions, we must act in the stunP manner as is usually clone in the 

operatil·e treatment of hepatic abscrss and echinococcus sacs, 

i.e., we must artificially produce an aclhesil'e inflammation by the 

application of Yienna cautery-paste, or by incisions into the ab

dominal walls down to the neighborhood of the peritoneum, etc. 
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As an impol'tant (sometimes the only) cause or the inflamma
tory irritation disappears with the e\•acuation an.I Joss of tension 
or the gall-hladder, a single puncture, together with the thorough 
application of the other antiphlogistic remedies, may lead to per
manent recovery. Repeated puncture is sometimes necessary, 
because the gall-bladder tills anew with inflammatory products. 
F inally, however, recovery occurs, either because the cystic duct 
becomes permeable and the cholecystitis subsides, or because 
(though the occlusion continues) at least the inflammation ceases 
and the sac grows smaller or is entirely obliterated. 

Erdmann (Virch. Arch. 43 Bd.) observed in a musician, rot. twenty.four years, 

a dropsy or the ga.ll·bladder, which occupied almost the entire abdomen, and 

which had grown to this size within eight months. Puncture was performed 

through the umbilicus, 1mU the enormous quantity of 60-80 pounds of fluid, 

which looked exactly like bile, is said to have been discharged. The puncture 

produced complete evacuation. The attempt was made to prevent the recurrence 

of the fluid by the pressure of a. bandage and quiet position. No inflammation 

developed in con.sequence of the puncture, but the return of the fluid coulcl be 

proven in a week after the operation. Further information concerning the patient 

is wanting, but he is said to have been finally discharged cured. As no jaundice 

was present, the occlusion must have been situated in the cystic cluct. It was 

probably a cata.rrhal swelling of the mucous membrane of this canal, as nothing 

iuclicatecl the }Jresence of gall-stones, ancl recovery is, nevertheless, said to have 

occurred. 
The above-mentioned case of Jacob (The Lancet, l\Iarch 16, 1878, Vol. I., p. 

383) referred to a man1 rot. twenty-two years, who been.me affected with pneumo

nia after a fall upon the right side, and in whom (within ten clays nfter the in

jury) a. hard elastic tumor was noticed in the region of the liver, which extended 

to the umbilicus and projected six inches beneath the border of the ribs, without 

}Jassing beyond the meclian line of the abdomen. Three days later the distinctly 

fluctuating tumor extended to the anterior superior spine of the ilium. Slight 

yellow color of the conjunctivm, vomiting o.fter meals. On the seventeenth clay a 

trocar was passed into the most prominent part of the tumor1 and five and n half 

pints of dark green bile were thus discharged. On the first clay after the punc

ture a tumor could no longer be discovered beneath the ribs, but on the seconcl 

day it had already returned, was indistinctly fluctuating, and extended to the um

bilicus. As the tumor rapidly extended to the iliac fossa ancl to two inches be

yond the linen. alba, a fresh puncture was performed (t,venty-fourth da~·), by 

which seven pints of mucous gall were discharged. One week after this second 

puncture the tumor again appeared, and extended to the ilium, but did not 

pass beyond the median line. At a third puncture (thirty-fifth day) eight and a 



DILATATION OF TUE GALL-BLADDER. 647 

hnU pints of fluid similar to the former were removed. From this time reco>ery 
of the dilntation began, the previously pale stools became progressively darker, 
but the patient was only discharged as entirely cured after se,·eral weeks. 

1''hen the case is not merely one of biliary or purulent fh1id 
in the gall-bladtler, but gall-stones are, in addition, also present 
and do not permit the cholecystitis to recover, but especially 
when extensive and deep-seated ulceration of the mucous mem
brane of the gall-bladder is present and is maintained by the 
abnormal contents of the organ, we can, at the most, expect 
from tlte puncture a temporary relief but no radical cure. In 
such cases cholecystotomy,' Le., a fr ee opening into the gall
bladder by incision , which permits thorough evacuation of the 
gall-bladder, is indicated as a last resort. This operation, which 
had been already tlrnrougbly discussed by J. L. Petit in his cele
brated treatise 011 biliary tumors (vide literature), appears to have 
been performed but rarely and with but sl ightly enconrnging 
success, else it would hardly (although entirely rational) have 
sunk into oblivion for such a long period as it really did. Only 
very recently has cholecystotomy, with the technical aspects of 
which we are not now concerned,' been again practically carriecl 
out, and in part with good success. The brilliant results of 
ovariotomy, and the greatly diminished dangers of the operation 
under Lister's antiseptic method, may perhaps tend to bring 
cbolecystotomy again into vogue. 

Marion Sims operated, in April, 1878, upon an American woman forty-five 
years of age. Tliick bile and, after a while, nearly sixty gall-stones were removed 
from the gnll-bfo.dder. Recovery occurred without interruption, and the annoy
ing symptoms disappeared immediately after the operation. But grave symptoms 
developed sL\: days afterward : hemorrhages from the mucous membrane of the 
gall-bladder, the tongue and gums, against which injections of ergotin, chloride 

1 Cf. Nussbaum, Verletzungen des Unterleibes (Billroth u. Lueck~, Deutsche Chir
urgie, 18$0, 14 Lief., S. St.i ff.) . I find quoted, though I could not obtnin the originnl: 
Ilcrlirl. (17G7), ExpCriences sur l'ouverture de la vCsicule du fiel et sur eon exstirpation 
dans le chieu ct le chat. ExpCriences rep&tCes par l'Anglas. Ligntnre du canal cys· 
tiqne, et ex~tiqmtion de la v6sicule sur des animanx qui guCnent (vCritable pnthologie 
expCrimento.le trCs-remo.rquable pour l'Cpoque). Joum. de Roux. Juillet, T. XXV!I., 
p. 403. 

9 VU!e the co.ses of operation at the close of our list of the litero.ture. 
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of iron, etc., proved useless. Hrematemesis followed, the vital energies sank, 
and death occurred eight days after the operation. Autopsy: Abclominnl wound 
entirely healed, no sign of peritonitis, si"(.teen calculi, from the size of a pen to a 
pigeon's egg, still remained in the gall-bladder, and were all imbedded in diver
ticulum-like recesses of its walls. The wall of the ma.rkecUy enlarged gall-bladder 
was considcrn.bly thickened o.nd very fu·m. Abundant coffee-grounds-like masses 
in the stomach and duodenum. It therefore appears as if the operation, which 
was in itself successful, had been performed in a stage of the disease which was 
already too far advanced. 

In June, 1878, Kocher operated with complete success upon au cmpyema of 
the gall-bladder as largo as a man's head in a woman ret. thirty years. The wall 
of the sac was about 1 ctm. thick. 'l'he gall· bladder contained pus of a suspicious 
odor ; thirty-two gall-stones were soon removed by irrigation and changes of 
position. No fever dO\•eloped, and the patient was o.ble to rise within three weeks. 
As a fistula was still present, it was dila.te<l with lo.minaria. noel sounded. No 
large cavity was found, but some gall-stones were noticed which were firmly em
bedded i11 irregalar recesses in the wJ.lls. In throe sfances occurring at intervals 
of two Jays, six, three, and two cl.lc:ili respectively were extracted. The fistula. 
closed since then ; no bile had been discharged at any time. It was therefore 
supposed that the cystic duct was entirely obliterated, while the hepatic duct 
a.nd cluctus cboledochns were free and permeable. 

The successful case of G. Brown (early pa.rt of 1878), referring to a woman :et. 
forty-five years, cnnnot, strictly considered, be regarded as cholecystotomy, as the 
operation was discontinued after incision of the abdomina.l walls, because the 
gall-blndder was covered by the thickened omentum, and the operator, as it 
seems, thus lost his bearings, and with them his confidence. The abdominal 
wound was then closed, but on the following morning the bandage was so satu
rntecl with biliary fluid , that at least a pint must have escaped. 1t was therefore 
a spontaneous rupture of the gall-bladder, but occurred under such fortunate cir
cumstances, that the contents of the organ found au exit through the abdominal 
wound, and the peritoneum escaped. The flow of bile continued for n. few days, 
when it became jmrulent and foul-smelling. But this only continued for a short 
time ; the discharge disappeared, and recovery occurred, a fistula. remaining. 
The latter closed in three to four mouths after the operation, o.nd s ince then the 
patient bas enjoyed excellent health. Keen's case (a womn.n, rot. sixty years) 
provecl fatal thirty-six hours after the operation. 

The latestca.se (August, 1879) of La.wson Tait, in a micldle-nged woman, nlso 
had o. fa.,·orable termination. A firm, eb stic tumor without fluctuation, tense, 
and movable in a.ll directions, was felt in the region of the gall·blnclde1·. Although 
the diagnosis remained doubtful, o.n opero.tion was decided upon. The abdo
men was opened in the median line by an incision four inches in length. The 
tumor wns now recognized as the gall-bladder; it contained a whjtish, opaque 
fluid and two Jnrge calculi , one lying loose, the other impactccl jn the neck of 
the gall-bladder, nucl firmly adherent to the mucous membrane. The latter was 
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not removed without difficulty. The patient rapidly recovered after the opera· 
tion ; the escape of bile from the wound continued for two weeks. Five weeks 
after the operation the patient had entirely recovered. 

Appendix. 

Dilatation of tile Bile-Ducts. 

Every occlusion oi the bile-ducts leads to a corresponding di
latation of those portions of the system or biliary canals which 
are situated farther back. As a rnle, the gall-ducts are then 
diffusely clilated, but are also provided, at times, with ampulla
shaped recesses. It has been previously mcntionecl that the dila
tation or the ductns choledochns may attain the size of the 
intestine. Tralllemann, indeed, reports a ca e in which the ductus 
choledochns, which was filled with calculi, was as wide as the 
stomach. Mention has also been made or the primarily biliary, 
then watery mucoid contents of such clilated gall-dttets. 

If we find a dilatation or the bile-ducts without any mechani
cal obstrnction, the conclusion is \\'arrantable that such an ob
strnction has previously existed, and that, after its removal, re
laxation of the tluct remained, so that it could not again return 
to its original size (I<'rerichs). 

' Vithin the liver sacculated cavities, trne cysts, may form 
from the occlusion of individual ducts. 'l'hey are oi a rounded 
shape, closed, prodded with thick fibrous walls, antl filled with 
a viscid fluid, with a biliary "grnel," with calet1li, or also with 
a more serous fluid .' 'rhey are usnally of small size, but excep
tionally they become as large as a pigeon's egg. 

The effect or these conditions upon the hepatic tissue, viz., 
compres ion ancl disappearance of the latter, finally complete 
degeneration or the parenchyma, etc., have been previously con
sidered among the sequences of occlusion of the bile-ducts. 

In addition, we shall make a short reference to certain mre 
forms of sacculated di latation of the large biliary excretory d ucts 

1 Ville GruvcilMer, Anatomie pathologique, Livr. XII., Pl. lV. 1 Fig. 3. 



650 VON SCUUEPPEL.-BILIARY PASSAGES. 

outside of the liver,' but which barely present more than an 
anatomical interest. 

The specimen from the Breslau Anatomical l\Iuseum, described and drawn by 
Frerichs, i may sel'Ve as a type of these formations : The gall·bladder is normal 
in shape. 'l'he neck of the bladder leads into o. wide membranous sac1 eight 
inches long and five inches wide, filled with thin bile, and which proved to be 
the greatly dilated cystic duct and ductus choledochus. The sac extended to the 
duodenum, but was here entirely closed. The situation, at which the ductus 
cholcdochus opens, was marked by a slight prominence in the interior of the 
duodenum. The mouth of the pancreatic duct was free. No boundary could be 
discovered between the cystic duct and the ductus cho1edochus, as both wel'e 
equally dila.tecl; it was only indicated by the entrance of the hepatic duct into 
the sac. 

Albers represents a specimen very similar to the one just described in Plate 
XXXVI., Fig. I . of his atlas (Part IV.). rrhe ductus cho1edochus here i1resents 
the size of a. large orange, and has a firm, fibrous wall over 1 ctm. thick. 

The conditions are similar in the case described by Barlacb: 1 a thick-walled 
cyst, almost as large as a child's bead, was aclberent to the lesser curvature of 
the stomach over au extent of 11 ctm. This corumuuicatecl freely with the stom
ach by a perforation 6 ctm. long; it contained bile ancl a small piece of wheat 
bread. The atrophied gall-bladder formed an appendage of the upper part of 
the cyst, and communicated with the latter by a. smo.11 opening; the hepatic duct 
also emptietl into the same opening. The ductus cboledochus was surrounded 
and occluded by o. fleshy tumor (i.e., only its lower end, while the upper portion 
was dilated to fo1·m the cyst). 

Disturbances in the Continuity of the Biliary Passages. 

(Perfa.,.ations, Ruptures, Fistulce.) 

Leseure, Sur les ruptures et les perforations de la v~sicule biliaire. Paris, 1824:.
Fauconneau,-Dufresne, Traitc de l'affect. calcul. du foie, etc. Paris, 1851, p. 
293 fl'.-Dictionnaire encyclop3d. des scienc. med. Ed. by Decbambre (Art. 
Voies biliaires by Barth and E. Besnier), 1868. T. IX. 1 p. 372 ff.-.. llurchison, 
Clinical Lectures on Diseases of the Liver. 2 ed. 1877, p. 497 ff.- ride also 

1 l~ide also Ray1uiud and Srtbrirut, Enorme Erweiterungder Gallenwege, etc. i Arch. 
de 1>hysiol. 1 2 sl:r. VI., p. 37, Janv.-FCvr., 1879. 

' Klinik d. Leberkrankhtn., II., S. 443. 
~ Ein mcrkwuerdiger Fall vou Verschluss des Duct. Choledochus. Deutsche med. 

Wocbenachr.,No.31 1 1870. 
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the corresponding sections in the surgical handbooks, especially Xu.ssbaum, 
Verletzungen des Unterleibes (Billroth und Luecke, Deutsche Chirnrgie, 
1880, 14 Lief, S. SG). 

1. P erf orations of the B iliary P assages. 

Pathogeny and Etiology. 

Ulcerative perforations of the biliary passages occur in the 
course of morn than one di seased pl'Ocess. If we entirely disre
gard traumati c perfora tions, they may be d ivitled into two 
groups; in one the contents of the gall -ducts escape in to the 
abtlominal cavity or into enclosures which hare developed acci
dentally wi thin the peritoneal sac (encapsulated purulent and 
ichorous foci) ; the perfo rations of the second group, on the other 
hand, onl y occur after previons adhesion of the affected gall-d uct 
to the adjacent parts, and place the bile-dttcts in communication 
wi th one of the neighboring hollow organs, or permi t the bile to 
escape externally, after perfo ration of the abdominal wall s. 'rile 
first g l'Oup represents perforations in the narro wer sense, the 
second bear the name biliary fi s tul m. 

P erfora tions, in the stri cter sense, may develop a t any part 
of the bilia1·y sys tem ; they occur in the small subsel'O us dil a ta
tions of the peri pberal hepa tic ducts, as well as in the large ex
cretory ducts outside of the liv~r, but especially iu the gall
bladder. 

In the canal s situated within the li ver the perforation some
times occurs from within outward, sometimes in the opposite 
direction. The first fo rm occurs in d ilatation of these canals in 
consequence of biliary stasis, in inflamma tion and ul ce ration of 
the canals, from the presence of fo reign bodies (concre tions, 
l'Ound-worms, etc.). The second form develops from the spread of 
intlammatory aud ulcerati ve processes from the hepatic ti ssue to 
the walls of the bile-ducts, from the opening of echinococcus sacs 
into the duct , the di scharge of the contents of abscesses, etc. 

In the excretol'y bile-ducts outside of the liver, the pel'fora
tion occm s, as a rnl e, from without inward, and is then almost 
always the result of an ulcerative cholang iti s, which has its pl'i
ma1·y cause in the presence of gall-stones, round-worms in the 
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ducts, etc., or in a cancerous degeneration of the cluct. Among 
the factors which are followed by perforation of these ducts from 
without inward, we may mention carcinomatous neoplasms (for 
instance, of the duodenum), aneurisms of the abdominal arteries, 
echinococcus sacs and purulent or gangrenous foci in the imme
diate neighborhood of the dncts. 

Perforation of the gall-bladder also occurs, as a rnle, from 
within outwartl. Its usual starting-point is an ulcerative chole
cystitis, and it is immaterial whether thi s is due to the presence 
of gall-stones, of a typhoid affection, or what not. It is peculiar to 
the hi story of cholecystitis calculosa, as well as of cancer of the 
gall -blaclcler, that an adhesive peritonitis develops more readily 
than in certain other fonns of ulcerative cholecystiti s, and leads 
to adhesion of the liver to the adjacent organs; therefore, perfora
tions due to the first-mentioned cause often lead, not to perfora
tion in to the peritoneal cadty, but rather to the formation of 
biliary fistulm. On the other hand, simple ulcers of the gall
bladder, which are caused by gall-stones, and typhoid ul cers of 
the organ often pursue au entirely latent course, and, wi thout 
having g iren rise to an adhesive peritonitis, they burst suddenly 
and unexpectedly into the pedtoneal cavity, so that the fatal 
peritonitis acutissima first leads us to think of the possibility of 
an ulcer of the gall-bladder. 

As soon as the perforation has become complete at any part 
of the biliary passages the contents a i-e discharged externally; a 
free escape of bile occurs, or, if there are obstructions, a biliary 
infil tration of the tissues, with which the discharg ing bile first 
comes in contact. 

Ir the ni pture occurs into the interi or of the liver, under cer
tain circumstances no bile may make its appearance, but it can 
remain enclosed in t11e parenchyma of the organ (somewhat after 
the manner of a cerebral hemorrhage), and thus forms a biliary 
apoplexy within the OJ·gan. If the rupture of the hepatic bile
dncts orcn rs into an abscess, n.n echinococcns sac, or in to a large 
hloocl-ve$sel, the di scharge of bl ood and pus, or the contents of 
the hydaticl cysts, will be added, in the opposite direction , to 
the outflow of bile. This occurrence often has a favorable influ
ence upon lhe abscess or echinococcus sac, while a dangerous 
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process de,·elops almos t necessaril y in the blood-vessels. In 
other case:;, in which the perforat ion is lhc result o[ an ulcera
tion of the bile-ducts caused by gall-stones or round-worms, 
pur nlent cavities may form in the hepatic tissue from extension 
of the inflammation to the latter, in which even calculi or asca
rides have sometimes been found . Snch c:ivi ties should not be 
mistaken for dilata tions of the gall-ducts. 

On the other hand, when the gall-bladder, or one of the large 
excretm·y ducts, is the site of the perforati on, and the bil e finds 
a free escape in to the abdomina l ca vity , it may accumulate here 
in enormous quanti ties. The di scha rge of bil e immediately prn
duces the most severe symptoms of peri to ni tis, which, wi th 
scarcely an exception, runs a rapidly fatal course. This phe
nomenon occasionally occurs in patients suffering from gall
stones during the course of a n espec ial ly se1·ere a t tac k of hepatic 
colic, when not alone the escaped bil e, but someti mes, al so, the 
gall-stone, wh ich p rncluced the occlnsion, am fo und in the ab
dominal cavHy. Similar observat ions hum sometinu~s been made 
when the occl usion of the bile-ducts was dne to round-worm s.' 

If, as has al so bee11 obsen ·ed, we fi nd free esc:ipe of bile 
within the abdominal cavi ty , although the a natomical sig ns of 
peritoniti s aro not present, we must theu conclude that the per
foration or ruptme occurred immedia tely bdore or even at the 
time o[ death, perhaps el'en after life lrncl ceased. 

Dul'ing the slower course of those p rncesses which prepare 
the way for perforation of the bile·clucts, local infiamma tion and 
adhesion of the pa r ts to one a nother may fo rm a t the site o( the 
fu ture rnptm e. " ' hen the adhesions ari sing in thi s manner are 
snfficiently ffrm and ex tensirn. the perfo rat ion which occurs later 
does not permit the free escape of bile, but, at the most, a more 
circnmscribed infiltration of bile in the region of the peritoneal 
adhesions a nd fal se membranes, and the otherwi se so dangerons 
occurrence may terminate in a fa \•omble manner. IIowever, it 
also happens, as, fo r instance, in incompl ete perfo ration of the 
wall of the ga\1-bladcler, that the bil e, which is infil tratecl in to 

1 T'ido D a-caint, Trait6 <les Eotozonires, 2 Cd. 1877, pp. 16 l nud 105. Vida also the 
cbnptcr, which will follow later, on Ascnrides in the Biliary Passnges. 
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the meshes of the connective tissue and between the individual 
layers of the gall-bladder, is diffosed over a wide surface, ancl 
severe disturbances and even a fatal peritonitis may neverthe
less develop. It occnrs still more frequently that, despite the 
adhesions present between the organs of the abdomen, a trne, 
though circumscribed effusion of bile takes place (after the man
ner of an encapsulated exudation) which occasionally forms a 
tumor as large as a child's head. These cases also generally ter
minate by the supervention of fatal peritonitis. These encapsu
lated extravasations of bile develop, by prnference, during the 
conrse of typhoid diseases, especially when gall-stones are pres
ent at the same time in the gall-bladder. However, it follows 
from the sometimes long duration of these extravasations, that 
the peritoneum does not tolerate the contact of bile as poorly as 
is generally maintained. 

Symptoms and Diagnosis. 

The symptoms by which perforations of the biliary passages 
are announced vary according to the different circumstances 
under which they develop. If the perforation occurs suddenly, 
and a large quantity passes at once into the abdominal cavity, 
this takes place with the same symptoms as in true rupt11re of 
the bilia1-y passages (vide this affection). If the perforation 
occurs into the inside of the liver, there may not be a single 
symptom which points in this direction. At the most, in rupture 
of abscesses, especially of echinococcus sacs, a conclusion may 
be drawn with regard to the process within the liver from the 
passage through the intestines of substances derived from the 
con ten ts of the former. 

Those perforations whirh develop in the large excretory ducts 
outside of the liver, and in the gall-bladder, and which are 
accompanied by inflammatory processes under the form of peri
cholecystitis, perihepatitis, or pericholangitis, produce the symp
toms of perihepatitis or of peritonitis, which is sometimes cir
cumscribed, sometimes clifruse. Exceptionally, they also appear 
under the form of an extremely acute genernl peritonitis, or of a 
perforation-peritonitis in general. The latter always occurs when 
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the perforation takes place suddenly, without previous inflam
mation and attempts at adhesion, and gives rise to a copions, 
free exudation of bile into the abdominal cavity. It is readily 
understood, on account of this agrnement of the symptoms, that 
many cases or perfomtion of the biliary passages are regarded as 
intestinal perforations, and that the autopsy alone can clear up 
the true state or affairs. The conrnsion of these conditions is so 
much more readily possible, as perforation or the biliary pas
sages occurs, in great part, in individuals who are otherwise 
apparently healthy, or at least in the course of those diseases 
which very often give rise to intestinal perforation, as is espe
cially true or typhoid fever. If the perforation de,·elops latently, 
the diagnosis, after its actual occu1Tence, can, at the most, rely 
upon the situation in which the pain was first observed, and 
upon the site of the other snbjective sensations which may be 
combined with perforation of the peritoneum. Bnt as no great 
weight can be attached to such impressions of the patient, the 
diagnosis will usually not possess morA value than that of a more 
or less probable su rmise. The diagnosis of perforation will pre
sent less difficulty in the numerons cases in which it is a se
quence of gall-stones. In every case in which cholelithiasis can 
be determined from the previous history of the patient, or in 
which the passage of gall-stones in the stools has been actually 
ob erved, we can make a diagnosis of perforation of the gall
bladder, or of the large excretory ducts, with a high degree of 
certainty, in case the local symptoms are in accord. 

Terminations and Prognosis. 

In the large majority of cases perforation of the biliary pas
sages canSPS death, usually in a rnry short time, ancl probably 
always in those instances in which a lal'ge and free exudation of 
bile has occtured into the abdominal cavity. Recovel'y can only 
occur exceptionally when the effusion of bile remains within 
moderate limits, and the extravasation is converted into a saccu
lated deposit by firm false membranes. The pl'ognosis depends 
chiefly upon the intensity and extent of the peritonitis, and upon 
the acuteness of its development. In general it must be regarded 
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as fatal. 'l'he prognosis should be \•ery reserved even in encap· 
sulated extravasations of bile, as the condition may take an un· 
fa,·orable turn at any moment from the spread of the intlamma. 
tion to the previously unaffected portions of the peritoneum. 

Treatment. 

The treatment of perforation of the hiliary passages coincides, 
in the main, with that of perforation·peritonitis in general. The 
general condition of the patient, am1 the p rominence of inc1ivi
dual sy mptoms will furni sh the special indications. As a rule, 
we wil l have to reso rt to local antiphl ogistic measures (leeches in 
the region of the gall·bladder, poultices, or even an ice bag upon 
the painful right hypochondrinm, etc.), and especially to opiates 
in very large doses. In addition, everything which mig ht tend 
to increase the secretion of bile, as, for instance, copions drinks 
and all active movements, must be aYoided. Everything must 
be removed which could stimulate and maintain intestinal peris
tal sis, the patient must maintain absolute bodily rest, and in the 
medical examination the physician shonld spare the patient, 
and especially the painful parts of the abdomen, as much as 
possible. 

2. Rup tures ef the Biliary Prissages. 

Ruptures of the biliary passages may occur occasionally in 
any portion of this system, but those of the gall-bladder and 
large excretory ducts must be mentioned as by far the most im
portant and frequent. Purely traumatic rnptures occur very 
rarely in tlie parts mentioned ; the cases are somewhat more 
freqnent in whidt the rupture is favorec1 by pathological condi
t ions of the biliary passages, as, for instance, extreme dilatation 
of the gall -bladder by fluids, intlammatory and ulcerative pro· 
cesses, which have deprived the wall s of the gall-bladder and 
ducts of their original powers of resistance. In such cases a 
comparatively slight mechanical force, a contusion of the hepa tic 
region, straining clnring delivery, etc., may suffice to cause rup· 
tu re of these parts. The same force would not have prod need 
this result, if it had a!Iected the perfectly healthy gall· bladder. 
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Ruptures which occur under such circumstances, and in which, 
therefore, the aid of other·violent influences is absent or over
looked, ar<; generally termed spontaneous ruptures. 

The following case 1 would present a remarkable example of 
spontaneous rupture, if the observation were complete: 

A mnn, rot. twenty-five years, previously healthy, awoke early with severe 
pains in tho epignstrium ancl right hypochondrium, together with tenesmus, 
though no emcuation followed. Within one to two hours emesis of a brown, 
stercornceous fltllll set in, with continually increasing intensity of the pnins. 
Urine nncl froces entirely absent. Pulse very small, almo~t imperceptiLlc. Death 
after the sickness hnd continued fifty-eight hours. Autopsy: several quarts of 
clark green flu.id in the peritoneal cavity. The peritoneum around the li,·er and 
the omentum of n bright yellow color. Gall-bladder empty. The cluctus chole. 
dochus is ruptured for a distance of three·fourths of an inch near its entrance 
into the duodenum, just at its union with the pancreatic duct. . 44.s the patient 
lh'ed in extreme poYerty, 1\I'S\\iney believes that the want of food caused the 
cessation of the discharge of bile, and, in this manner, rupture of the bile·clnct. 

In traumatic, as also in those spontaneous ruptures in which 
no intlammatory adhesions of the biliary passages with adjacent 
organs, preparing the way for the separation of cont innity, have 
preceded, the bile escapes freely into the abdominal cavity at the 
time of rnptnrc. 'fhis happened in \Vol f's case.' A complete 
transverse rnplnre of the hepatic duct occurred, and both ends 
of the duct were found floati ng in a mass of semicoagulatecl 
blood. The abdominal cavity contained a free biliary effusion in 
enormous quantity, as it bad been preceded by bilia1·y stasis in 
co11sequence of the impaction of gall.stones. llfatt,•rs present a 
similar appeai·ance in rupture of the gall-bladcler, if this hap
pens to bP dilated to a great degree. 

The sndckn and copious effusion of bile into the abdominal 
cadty, which accompanies the act of ruptnre, gi1·es rise to the 
symptoms of the most acute diffuse peritonitis. Intense pains, 
which rapidly increase and become unendurable, starti ng from 
the region of the lh·er ancl soon spreading over the entire abdo
men, extreme tenderness of the abdomen on contact, enlarge-

1 )l'Sicinry. Rupture of the Biliary Duct. Dubl. Jour. of :riled. Sc. Nov. 1 1b66. 
Cf. Yirclw1c nnd IIir~clt, Jnhresbericht C. 1866. 11. S. 144. 

~Viele Gr:iefe's Jouru. 12Bd. 1 S. 370. 
VOL. IX.-12 
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ment of the abdomen, sometimes vomiting, furthermore syncopal 
attacks or true unconsciousness, distmbed and anxious expres
sion of the feutures, collupse, low temperature of the extremi
ties, small and very frequent pnlse, retention of urine, etc.
point to the dangernus condition which has just developed. 
According to the duration of the disease, which, as u rule, hardly 
extends beyond twenty-four to forty-eight hours, the unatomical 
changes peculiar to peritonitis are found more or less marked 
upon autopsy. 

\Ve have referred above to the fact that the prevalent opinion, 
according to which the bile has the significunce of a severe poison 
upon the previously healthy abdomen. is not placed beyond 
donbt. In fact this question, which does not, by any means, 
appeur to be ripe at the present time, desen•es an exhuustive 
study from the standpoint of clinical expPrience as well as on 
the basis of pathological experinwn ts. So much has been ob
served, that the contact of bile with the perito1wum may be tol
erated Ior a number of days, and that, even dnring this time, 
changes develop in the peritoneum which appear suited to inau
gurate a healing process. 

Thus, Thiersch, 1 for example, reports a nlpture o( a large bile-duct in a young 
mnn whose abdomen had been pressed against a wall. For two weeks he was 
not confined to bed, and then moderate jaundice appeared with considerab]e 
effusion into the abdomen. Several punctures furnished each time from nine to 
twelve litres of fluid 1 of which four-fifths were bile o.ncl one-fifth serous transuda
tion. Death occmred from ina.nition. The peritoneum was covered by a mem
brane o{ uniform thickness throughout, which could be removed o.s a whole, and 
had imbibed bile on the surface, but was colorless more deeply (from absorption) . 
Thiersch explains the icterus by this absorption. 

Apropos of this report, it was remarked in another quarter 
(Lesser) that large extravasations of bile, which are introduced 
experimentally into the abdomen of dogs, do not produce peri
tonitis. If this should be corroborated, we may, in the future, 
indulge the hope that the conditions ut present under considera
tion may prove accessible to treatment by surgical means.' 

1 Cf. Berl. klin. Wochcns-::br. 1879. No. 23, p. 34!>. 
2 Viele also the propositions by Nw1sbawn, in Deutsche Chirurgie. 14 Lfg. 1 1880. 
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The remarks made concerning perforations will apply, with 
unimportant modifications, to the diagnosis, prognosis, and treat· 
ment of rupture of the biliary passages. 

3. Biliary Ji'istulce (jistulce biliarice). 

Pathology and Etiology. Pathological Anatomy. 

By biliary fistu lre we mean the abnormal communications be
tween the lumen of the biliary passages and any other hollow 
organ lined with a mucot1s membrane, or with the snrface of the 
external integument, which permit the escape of bile externally, 
either immediately throngh the abdominal walls 01· mediately 
through an adjacent hollow organ (intestine, etc.). As a rule, 
biliary fistnlm are the result of an ulcerative process starting 
from the mucous membrane of the biliary passages, in the course 
of which an inOa111matory adhesion of the bile-duct occurs with 
an adjacent organ, and furthermore, an ulcern.tive perforation of 
the wall of the bile-duct and n.lso of the organ adherent to it. 
ExcPptionally, bilin.ry fistu lm mn.y also be left over after perfornt· 
ing wounds of the abdominal walls and gall-bladder (gnnshot 
and incised wounds). 

The fistula presents itself as an ulcerated passage of rnry va
riable wiclth and length, of a straight or curved course. It is 
sometimes d irect, i.e., the wall of the bile-duct, at the perforated 
spot, is directly united to the abdominal or intestinal walls, etc., 
so tlrnt the opening constitutes a simple hole; or, and this is 
more frequently noticed, the fistula is indirect, inn.smuch as it 
presents two openings, which are connected by an ulcerated pas
sage of greater or less length. Sometimes e,·e11 a true cavity, or 
cloaca, is inserted between the two openings or the fistula. "'hen 
this is the case, a cloaca or encapsulated extravasation or bile 
was first formed after the perforation or the biliary passages, and 
not until later did the rupture of the latter through the ad
jacent organ (and thus the second opening of the fistula) take 
place. 

The starting-point of most fistulre is situated in the gal l·blad
cler, more rarely in the bile·dncts within the liver, or in a localized 
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lesion communicating with them; most rarely the fi stul ro start 
from the large excretory ducts outside of the liver. 

According to the directiou taken by the biliary fi stnhe, and 
according to the organs which are thus placecl in abnormal com
munication wi th the bile-ducts, they may be divided into several 
groups. In this respect we difl'erentiate : 

1. Fistnl ro which place the biliary passages in communica tion 
with the stomach or in testinal canal , especially with the <luode
mun or la1·ge intestine (so-call ed gastro-intes tinal biliary fi stul m). 

2. Fistul ro which lead from the biliary iiassages to the urin
ary passages or genitalia (fi stul m biliariro genito- uriniari ;e). 

3. Fistulous communications between the lumen of the biliary 
passages, and that of the trunk or branches of the portal vein (so
called circulatory biliary fistul ro), which , howe,·er, when strictly 
consiclered , are not included under this category. 

4. Fistul ro which g ive rise to a communication of the biliary 
vassages wi th the air-passages or bronchi (bronchial biliary 
fistnl m). 

5. Fistulm between the biliary passages and the ou ter surface 
of the body (so-called cutaneous biliary fi stul::c). 

Practi call y the cutaneous and gastro-intestinal fi stnl m are by 
far the mos t frequent and important ; all other forms represent 
very excep tional occurrences. 

a. Gastro-intestinal biliary jlstu lm. They u sually occur be· 
tween the gall -bladder and the duodenum or the transverse colon, 
much morn m rnly between the gall-bladder and stomach. They 
may, however, also lead from the la rge excretory ducts, espe
cially the ductns choledochus, to the stomach ancl intes tines. 
The fi stul ro which connect the duodenum or trans,·erse colon 
with the gall-blaclcler, are sometimes direct, the walls of both or
gans are in close apposition ancl adherent. ancl the fi stula forms 
a simple hole through which both caYities communicate. In 
other cases a cavernous space is found insertecl between bo th 
openings of the fi stula-a sort of cloaca of larger or smaller di· 
mensions, which is enclosed in the adherent adjacent varts. The 
fi stulous opening itself usually possesses a qnite con8iderable 
diameter ; thi s is especially trne of direct fi stulm, which some
times constitute an opening as large as a :Hark or a dollar. 
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Apart from the rare cancerous fistulm,' almost all internal 
biliary listulrn must be attribntecl to gall-stones, which produce 
an ulceration o[ the biliary passages, leading in time to perfora
tion. -'S a mle, therefore, gall-stones (especially t]1ose o[ large 
size) pass thrnugh these fistulm, a11d at a later periocl o[ten give 
rise, on account of their large dimensions, to tbe symptoms of 
obstrnction of the bowels. 

"'ith refer<'ncc to the further fate of gastrn·intestinal biliary · 
fistnlrn, they remain stationary in many cases during the entire 
period of life, especially when the cystic duct is patent and the 
How or bile the1·efore continues through the opening. But it 
tannot be doubted that such fistt1lm may, nt a later period, close 
ancl bernme entirely obliterated, so that or the forme1· fistulous 
communication only a solicl fibrnns bancl remains, the ends of 
which are connected with the two cicatrices or the mucous mem-
bran es. 

The symptoms of gastro-intestinal biliary fistulro are so slight 
and are usually concealed to such an extent by the inflammato1-y 
symptoms acco111panying their development, that a diagnosis can 
nHer be made cluring life. There is reason to snspect the pres
ence or such a condition when '1 gall-Btone of unusual size passes 
per an um, 01' when the Se\·erc symptoms o[ obstmction or the 
bowels have been c'1usecl by such a concretion. The existence of 
the bilia1-y fistula is so much more prnbable when a huge gall
stone J1as entered the intestine, a,Jthough its passage has not been 
accompanied by severe attacks or hepatic colic. Ir ::i gctll-stone is 
expelled by vomiting, the assumption of a biliary gastric fistula is 
so mnch more plausible, the la1·ger the calculus is ancl the slighter 
the disturbances which preceded its expulsion. But Crnreilhier 
undoubtedly goes too far when ho regards the vomiting of gall
'tones as posi th·c proof or the existence or a biliary gastric lis
tnln, as there is '1 possibility that the calculns hns pagsed back
ward Crom the duodenum into the stomach . In likP manner we 
ma1· he !eel to assume a duodenal or colon biliary fistula from the 
db~liargP of large gall-stones per :mum, but this presumption is 
not 1wce!::saril.r conect, hecause concretions of quite considerable 

t ride the ol>scrvatiou of:.\ cn.ncerons fistula of the gall-bladder and transverse colon, 
by Jlurcltisu1;., Path. Trans., Yol. VUI. 
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size may pass in the natural manner through the strongly di
lated ductus choledochus. 

b. Biliary jlstulre, which empty into the urinary passages. 
I find only three cases of this kincl mentioned in literature, of 
which, moreover, only the first was demonstrated on autopsy. 
In all the cases the formation of the fistulro was caused by gall
stones. 

1. Fo.ber-Koestlin's case. 1 A l'reviously healthy woma.n, in the middle of the 
thirties, wn.s attackeU by blo.dder disturbances, and within three years passed 
fourteen eholesterine calculi, four of which were large and weighed about three 
grammes each; the other smaller, weighing each about one-half gramme. Health 
was restored after the passn.ge of these biliary calculi from the bladder. The 
p.itient died about twenty-five years afterward o.t the age of sixty-three. The 
autopsy i>erformed by Koestlin gave the following results: Liver normal, but 
pressed somewhat downwnrtl. From the middle of its lower border o. round 
cord extended to the fund us of the minary bladder in front of the intestines, and 
especially pressed the transverse colon downward and to the left. This cord 
consisted of two different parts; the inferior larger half was formed by the ura
chus, the upper and longer half belonged to the gall-bladder. This was more 
than three inches long, and beca.me narrower inferiorly, where the inside was 
lined by longitudinal folds situated closely together. No calculi were found 
either in the ga11-blo.dder or urinary bladder. The urnclms, which was loosely 
adherent to the lower end of the gall-bladder, continued its course as usual from 
this point to tho bladder, and was permeable throughout its entire length. 

2. Pelletau-Barrn.ud's case (Journ. de Chim.ie m6d. 2 SCr., T . II., No. 11 and 
12, quoted by Koestlin). This cn.se was not corroborated by autopsy. A woman, 
rot. thirty-six years, compla.ined for two years of a dull, painful sensation on the 
right side above the iliac Cossa. After these symptoms had diminished, prolonged 
vesical tenesmus suddenly developed. Two months later a lo.rge number of cal
culi fell with a loud noise into the pot de chambrc, and about two hundred of 
these concretions were passed within a week. A large calculus remained in the 
urethra, and it became necessary to withdraw it. The concretions contained 
ninety-five per ccntum cholesterine. A sensation of weight was left over in the 
right side. The urine appears never to have contained biliary constituents. 
Jo.unclicewas notpres_en_i. ____________ _ 

1 1I. :Faber. Ueber den Abgang von Gallensteineu durch die Ilarnwege. Dia;i_ aug. 
Tiibing. 1839. (The same case is described in the Ileidelberger med. Annalen, 1839, 
Bd. V., nnd in Schmidt's Jahrb., 1840). The patient in question died in 1803, and 
the autopsy was mnde by Koestlin. ride Deutsche Klinik. 1804

1 
p. 116. 1llurcldson 

(Cl in. Lectures, 2d ed., p. 500), being led ustrny by a statement of Fauconnea.u-Dufresne, 
incorrectly states that1 in the Faber-Koestlin ca!'!e, the gall· bladder was adherent to the 
pelvis of the right kidney, which must be rectified according to the above account. 
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3. Gueterbock's case ' (Virch. A.rch. I. p. A. LXVI., p. 273). A previously 
healthy woman, mt. fifty-sLx. years, began to suffer Crom urinary disorders. Ex
amination of the urinar,r bladder showed the presence of se,·eral calculi. 'With 
the aid of Lueer's forceps, several calcnli, nearly as large as nuts, were removed 
piecemeal in four sittings. They consisted in the main of cholesterine and had a 
thin covering of urates. The patient is still living, and has never presented 
symptoms on the part of the biliary passages, etc. 

Our experience concerning fistulous communications between the biliary pas
Anges o.nd genital organs is confined to the previously mentioned observation by 
J.B. Frank (" Observ. med.-chir. 1\Iagunt/' 1873). Ho reports a case of adhesion 
of the go.LI-bladder to the uterus in a pregnant woman. During tho net of par
turHion mpturc or the gu.11-bladder occurred with periuterino effusion of bile and 
perforation or the vagina. 

c. The so-called 'IJascular biliary fistulw will be more prop
erly discussecl under the head of pylephlebitis. The rupture of . 
an ulcer or the biliary passages into the adjarent trnnk or branch 
of the portal 1·ein, and the passage o[ bile and gall-stones into 
these blood-1-essp]s is a rare occurrence, which refers, in so far, to 
the biliary passages, with which at present we are alone con
cerned, as an extravasation of blood into the latter may be com
bined with it. "re fincl quoted everywhere the obserrntion of 
Realclns Columbus, who observed, in the portal vein of Ignatius 
Loyola, three gall-stones which had entered from thu gall-blad
der; also the observation of Jacob Camicenus, who found the 
portal vein filled with gall-stones, while a calculus of the same 
kind still lay in the ductus choledorhus. Cases of ulcerative 
communication between the bile-ducts and portal vein, belonging 
to this category, are reportPd by Dance, Budd, Lebert, De1-ay, 
Luys, and othei·s, and have been previously referred to under 
the head of cholangitis. 

d. F'istulce betwPen the biliary passages and air-passages 
develop with so much more difficulty, because the large bile
ducts are situated near the under surface of the Jil·er. I have 
only rnn across two obserrntions belonging here. Dr. Cayley 
(Path. Trans., \'ol. X\-II., p. 161, 1866) gives a report of a so
called pleural biliary fistula. An abscess-like cavity had formecl 
between the clia phrngm ancl the left lobe of the liver, and was 

1 Viele Berlin. Klin. Wochenschr., 1871 1 No. 49 and 51 1 and Yirch. Arch. f. path. 
Anat. LXV., pp. 410 nnd 414. 
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connected on one side with a large hepatic bile-duct wh ich was 
dilated like a cyst, and on the other side, with the left pleural 
cavity by a caual as thick as a quill. .\.bout a litre of bile 
mixed with pus was present in tlrn latter cadty. . \. trne bron
chial biliary fistula was recently describetl by Dreschfeld. 

The case is remarkable from the fact that the most striking symptom was the 
expectori:ttion of large masses of bile with the sputum, although no jaunclice 
was present; after the tleath of the patient a. calculus wa.s found near the upper 
surface or the liver, which had ca.used the fistula between a large bile-duct and 
the lung. 'l'hc autopsy of the patient, a. man rot. sixty-two years, showed the 
following: Tlie right lung and liYer bountl to the diaphragm by old adhesions. 
The lung and liver were inseparably united at the centrum teudineum, which 
was com·erted into a. white callous mass half an inch thick. The liYer normal in 
size, the cystic duct closed, the gall-bladder diJated by colorless mucus (but no 

· calculi). On section of the lirnr some bile-ducts nre found normal, others 
dilated nod filled with thick, yellow pus. They are connected with a snrn.ll cm·ity 
near the superior surface of the fo·er, lying underneath the centrum lentlineum 
(in a. condition of fibrous degeneration) and containing similar thick pus. This 
cavity enclosed a galJ.stone. A sinuous canal led from the cavity to the lung, 
where it communicated with a. bronchus. The walls of the fistulous passage 
were firm and callous; the ductus choledochus was permeable. 

The fact that the gall- stone was the cause of the pulmonary 
biliary fistula makes this case unique, as fistulm of this kind, 
characterizecl by the discharge of large quantities or bile with 
the sputum, have been several times found to sta1·t from hepatic 
abscesses or echinococcus cysts, which first rupttll'ed into a Lile
duct, and thence, at a later period, through the diaphragm into 
the lung. 

e. Cutaneous or e.vternal biliary jlstuhe are due almost ex
clnsi•ely to gall-stones, exceptionally to wounds of the biliary 
passages or to hepatic abscesses, which rnpture through the ab
dominal walls and communicate with a gall-duct. The number 
of known cases of external biliary fistulre is not inconsiderable. 
Mnrchison (I. c., p. 501) mentions no less than eighty-six cases, 
and if we add those observations dating from a later period (espe
cially from England) the number would easily exceed one hun
dred. "'ith ,·ery few exceptions, such fistulm am found in 

1 ·case of Bilinr,7 Fistula co:nmu!lic1ting with the Lung: The Lancet, Dec. 13, 1879. 
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females of middle or advanced age. The fistul::e form in two 
way;. Either the ulcerative process, which starts from the gall
bladder or a dilated bile-duct, extends to the adherent abdomi
nal walls, until the external skin finally niplures, or the gall
bladder, or one of the bile-ducts, first experience an immoderate 
distention by the accumulation of bile and ttuid inflammatory 
products, and then rupture externally, or they are opened with 
the knife under the erroneous impression that we hal' e to deal 
with an abscess of the liver. 

The position of the external opening of the fi stnhL often cor
responds to the fundus of the gall-bladder; it qtlite frequently 
penetrates the umbilicus, toward which the fi st ul a may be le(l by 
the suspensory ligament of the liver (:IImchison). The externa l 
opening of the fistula is sometimes found to the left of the me
dian line of the abdomen, or in the inguinal region above the 
symphysis pubis, as in a case obsen-ed in Paris, in which two 
gall-stones were remo1·ed that had been imbedded in the sub
cutaneous cellular tissue in the vicinity of the clitoris. In rare 
instances two or more fistulous openings are present. 

Bill), mu cus, or pus in larger or smaller quantities, tlmv 
from these fistulm, and .calculi also usually escape from them. 
The number o[ ga ll·stones dischargecl in this manner has been 
found to amount, in inclividual cases, to several hnndrecl, and in 
one case, indeed, to sLx hundred specimens. They sometimes 
hare quit<' considerable dimensio1!s. Fauconneau-Dnfresne men
tions a calculus which measurecl 3.15 inches in length, and 1.1 
inch in thickness. The concretions sometimes appear imme
diately after the opening of the fistula, sometimes only after 
long duration of the latter, and e1·en several years later. The 
fistula again closes after all the calculi haYe been removed 
from the cavity of the gall-bladder, but sometimes bile con
tinues to flow through the fistulous opening for months after the 
discharge of the concretions. The fluid percolating from the 
opening is sometimes pure bile, the daily amount of which varies 
between 1·ery wide limits, viz., from about 200 to 2,000 c.c. BuL 
the bile may also be mixed 1Yith pus, mucus, or blood, or the 
fistula only secretes a very small qnantity or pum!Pnt mucus. 
At the same time occlusion of the cystic duct is often present, in 
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which event the escape of bile will cease after the gall-bladuer 
has been once emptied. 'Vhen the biliary fi stu la is compl icated 
with occl usion of the ductus choledochus, as lias been obserrnd 
in a fe w cases, Ute jaundice occasioned by the occlusion disap
pears, in gr~at part, with the development o( t!Je former, althoug!J 
the Ireces are, natuially, as des titute of biliary color as before. 
It more ra1·ely occms that the biliary excretory clucts are perme
able, and that the bile flows externally through the fistula, ancl 
:tlso into the duodenum by the 11:ttuial way. After complete 
evacuation o( Lim gall-bladder and discharge o( al 1 the gall-stones, 
the external opening or the fi stula closes; but the fi stulous canal 
itself, which sometimes pursues a very sinuous course, and may 
presPnt a considerable length, is obliterated into a fibrous cord, 
which connects the fundus o( the gall-bladder with some point 
on the anterior abdominal walls. In sounding the fistula we 
quite frequently come in contact with calculi which are tirmly 
imbedcled in sac- like recesses of the fi stulous canal, 01· the canal 
is enti rely occ luded by these calculi, so that the fluid must accu
mulate behind them, and may read ily be the starting-point for 
the formation o( new abscesses in the abdominal wall s. 

Finally, it has also been observed that gall-stones may pass 
through a fi stulous opening in the abdominal wall s, although no 
perforation is present in the biliary passages. 'l'he cal cul us, in 
such cases, has been retained in the intestines or ve1·mi[orm ap
pendix, and has finally given rise to a fi stula, connecting the 
intestinal cavity with the external surface or the body. Siry 
observed a case of this kind in a woman ret. thirty years. 

Diagnosis and Prognosis. 

'l'he diagnosis of the inflammatory changes in the abdominal 
walls which precede and prepare the way for the development of 
external biliary fistulm, must depend chiefly on the previous Ws
tory. If we have a patient who has notoriously suffered from 
attacks o( cholPlithiasis, or still suffers therefrom, i( the prepara
tory inflammation assumes a slow conr e, if it is situated in the 
vicinity o( the (unclus of the gall-bladder, we will not go astray 
in the assumption that a biliary fistula is in process of forma-
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tion. As soon as the fi stula has penetrated the external skin , 
the diagnosis follows from the escape of bile and the discharge of 
gall-stones. If the latter are retained in the fistulous d nct, ex
ploraLion or the canal with the sound will almost always allow 
us to recognize their presence without any difficulty. 

It ca11not be denied, with regard to pl'Ognosis, that biliary 
fi stulro carry with them certain dangers to the patient, and that 
they must therefore always be regarded as a grave process, apart 
even from the loug-continued distmbances and annoyances to 
which they g ive ri se. Bnt we must not forgt't, on the other 
hand, thaL biliary listulro constitute a moue of nature's healing 
of an extremely serious affection, viz., ulcerative cholecystitis, 
by which many patients attain complete recovery, while life is 
at least prolonged in others. Many patients affected with biliary 
fi stulro sun· ive their development for a num ber o( years, and 
enjoy good health; in some cases the fi st ul ro heal entirely. 'l'here 
is morn prospect or the latter occurrence when only one calculus, 
or a few, are present, when the ex ternal opening lies directly 
above I.he Iundns o( the gull-bladder, and the duct is presumably, 
therefore, very sho1t, when, furth ermore, no bile escapes, and 
jaundice does not ex ist, as occlusion of the cystic <luct and per
meabi lity or the dnctus choledochus are, therefore, d•··mon;trnted. 
On the other 11anc1, the hope of permanent cure of the fi stula is 
smaller when gall-stones have been left behind in the gall -blad
de1" ot· when the cystic dnct is permeable, while the cluctus 
choledochus is closed. In those fortunately rare cases in which 
the quantity o( bile escaping through the opening is very consid
erable, mpic1 emaciation and prostration of the patient, general 
marasmus, and finally death may be the result of the biliary fis
tula. '\\' hen many gall-stones are situated at the bottom o( the 
canal, when the fi st ulous duct itself is long, very sinuons, 
surrounded by callous wall s, while the external opening is very 
small, the affection may continue for years, inasmuch as a n in
crease in the cicatrization of the fi stulous opening occasionally 
becomes noticeable, but calculi then again escape, which must 
dilate the canal, that has, in the meantime, become narrowed, 
and th us causes the patient the g reatest annoyance, while he en
joys good health in the interval. 
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Treatment. 

\Ye can only speak of the treatment of biliary fistulro with 
reference to the CLltaneous varieties. In some cases these fistuhe 
undoubtedly pursue a very simple course, and disappear again 
on account of the simple repair of nature, but, in many cases, 
the interference of the physician proves not alone useful but also 
indispensable. 

The question must first be presented whether the preparatory 
inflammation, which precedes the perforntion, shonlcl be left to 
itself, 01· whether the abscess in process of formation should be 
opened. This question must be answered according to general 
thempeutical p1'inciples, although the proper allowance should 
be made for the circumstances attending the inc1idc1ual case. In 
general, Stlrgical interference should be held in abeyance until 
we are certain that the abscess has advancetl near to the skin. 
If there is reason to distrust the adhesion of the abdominal walls 
to the gall-blac1c1er, the use of caustics is indicated. On the 
other hand, if the skin is reel. prominent, distinct Jluctuation is 
present, and the pain and fever are very severe, "·e should pro
ceed to open the abscess with the aid of the knife. 

After the rupture of the inflammatory swell ing has occurred, 
especially when gall-stones do not immediately appear in the 
opening, it is well to desist from any thorough exam ination for a 
few clays until the fistulous canal and its external opening lmre 
become better defined. \Ve may then enter with the catheter, 
search for the stones ancl remove them, by dilating the canal, ac
cording to circumstances, with laminaria and similar dilating 
substances, ancl endearnring to aid the evacuation of the cavity 
by injections of Juke-warm water. 

The examination of the fistulous duct as well as all other Slll'

gical manipulations upon it must always be pel'fo1·mec1 with the 
greatest care and delicacy, if we have to deal with fistulm or long 
duration. The adhesions present may tear nnder rough and 
violent measures, so that general peritonitis with a fatal termina
tion c1e1·clops. It is not within onr province to describe the tech-
11ical cletaib of the operation; we thereforn refer to the hand
books on surgery. 
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So Jong as we are not convinced that all the gall·stones previ
ously present have been removed, all(l the bottom of the fistula, 
therefore, entirely cleaned, it is advisable to keep the latter open, 
but if we have attained this conviction, the fistula may be left to 
itself. ·when pure bile flows from the opening in large quantities 
but none passes into the intestines, there is little clin11ce of the 
closure of the fistula, and this is not desirable in such cases, for 
reasons readily understood. But if the ductus choleclochus is 
permeable and the patient suffers from the exhaustion causecl by 
the escape of bile throngh the opening, the qnestion with regard 
to the closttre o( the latter must be taken into earnest consider
ation. The choice of measures, which may setTe this purpose, 
must be left to the inventive spirit o[ the physician. 

Parasites of the Biliary Passages.' 

Among the list of animal parasites poruliar to man, the liver
ftuke, rotrnd-worm, and echinococcus have been found in the 
biliary passages. But it can probably only be said o[ the dis· 
toma or liver-fluke that it has its regnlat· and permanent seat 
in these organs. The round-worms, on the other hand, wl1ich 
are occasional ly found in these canals, have wande1·ed thither 
from the intestines, in which they normally stop. Finally, the 
relations of the echinococcus to the biliary passages are of Yari
ous kinds. As a rule, the gall-ilncts only form for a sho1·t time 
a passage for the echinococcus vesirles and throngh these they 
t1m·el from an hepatic cyst, in which they were originally con
tained, into the intestinal canal. In mre cases, ho\rnYPr, the 
echinococcus vesicles appear to develop from the hr>ginning 
within the biliary passages, especially the gall-blacldr>1·, and 
there make a permanent stay. The mnltilocular echinococcus 
lirst infiltrates the walls of the large bile-ducts and the gall
hlatlder, inasmuch as it passes from the substance of the Jh·er to 
the latter per continuitntem, but, at a later period, the small 

1 ride the pnro.sitic diseases in the third ,·olumc of tbi.-, handbook, especially with 
reference to multilocular echinococcus of the liver aud biliary passages. 
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folded vesicles may lie free in the cavities, especially the bile
clucts. \\' ith regard to psorospermia we refer to the close of 
the section on "Parasites of the Liver " in this volume. 

1. Distoma hepaticum and Distoma lanceolatum. 

Liver L eeches. 

Davaine, Trait6 des Entozoaircs. 2 M. Paris, 1877, p. 253 (with the complete 
literature up to that time).-Leuckart, Die menscblichen Parnsiten. I. 1863, 
pp. 530-610, and II., 1876, p. 868 et seq.-Jaebs, Handb. cl. pnthol. Annt. I. 
Berlin, 1869, p. 519.-Albei·s, Atlas d. pathol. Anat. IV. Taf. XLV. (vide Erliin· 
temngen zu dem Atlas IV. 1. p. 51).-Biermer, Schweiz. Ztschr. f. Heilk. II. 
1863, p. 381.-McConnell, Rema,rks on the Anatomy nnd Pathological Relations 
of a New Species of Liver-fluke. The Lancet, 1875, Aug. 21, p. 271. 

Liver-llnkes, which are fournl so frequently and in such large 
numbers in the bile·ducts of the sheep and cow, and here pro
dttce severe anatomical changes with the symptomatology of the 
so-callec1 cachexia aquosa, liver gangrene, or fluke disease, and 
often give rise to epidemic mortality in entire flocks, have been 
observeil in very rare cases in the body of man. The literature 
of liver- flukes in man (vide Davaine, I. c.) comprises about twenty 
cases. The biliary passages, the gall-bladcler as well as the 
larger anc1 smaller ducts, form the regular abiding-place of the 
liver-fluke, but they ham also been seen in other places, in the 
intestines, portal vein, the cellular tissue under the integument, 
~tc. As opposec1 to the occnrrence of tlwse worms in the sheep, 
it must be stated, with regard to man, that the number of dis
tomata found in the biliary passages is usually very mall, and 
that only in few cases, and then only in ve1y slight grade, do 
they give rise to anatomical changes in the affected organs. 
Ifardly more than 4 or Ii cases ha1'e been known in which a 
large number of these pa,rasites were present, in which they hac1 
caused clecidecl anatomical lesions, and in which their presence 
had been revealed by a series of symptoms during life. These 
distomata, therefore, present quite a subordinate signifi cance 
with regard to the hnman species. 

The la1ge liver-fluke (distoma hepaticum) is a sncking worm 
of a flattened, leaf-shape<l appearance, the body anteriorly being 
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short (from 4 to 5 mm.), thick, nine-pin-like. In the mature state 
the worm attains a length of from 25 to 30 mm., and a greatest 
breadth (corresponding to the anterior third of the body) of from 
8 to 12 mm. The animal is usually of a dirty brownish color, 
which is due to the yellow, brown, or blackish pigmented orn; the 
Plltire surface of the body is covered with small scales ot· spikes. 
At the tip of the conical anterior pot·tion of the body is found the 
cephalic sucking-di sk, at the base of the former and near the 
latter, the abdominal sucking-disk ; midway between both is the 
genital opening. The liver-fluke is an hermaphrodite. Its mature 
eggs, which are ]aicl in large numbers, possess ::i. kngLh of from 
0.13 to 0.14 mm., and a width of from 0.07:5 to 0.0D mm. Their 
flatt ened anterior pole is provided with a covl'r, which opens 
ancl permits the embryo to escape. 

The small liver-fluke (clistoma lanceolatum) has a thin, elon
gated body which measures 8 or 9 mm. in length, and has a 
lnncet-shapcd figure. Its gt·eatest breadth of 2 or 2.4 mm . cor
responcls to the posterior third of the body. Both sucking-clisks 
are situated at a distance of one-fifth the entire length of the 
body from one another. The surface of this species is smooth, 
without spikes or scales. Like the large liver-fluke, it is al so pro
vided with both male and female genital organs. Its ova are from 
0.04 to 0.45 nun. long· and 0.03 mm. wide. "With the aid of feeble 
magnifying po\v1•r5 we can distinguish in the quite transparent 
body of thi s worm, as well as of the clistoma hepatic um, the ova
ries branching like deer's antlers, ancl filled with brownish, pig
mPntecl ova, which occnpy the entirn posterior part of the body, 
and also the milky-white testicles in the Yicinity of the lateral 
borders of the posterior part of the body, the intestines running 
out into two branches, ancl other organs. 

Tlte distoma hepaticum inhabits by prnference the gall-blad
der and tlu> larger bile-ducts, while the distoma lanceolatnm 
crawls into the narrow hepatic duct. Both species may infest 
the same indil'idnnl, in man as well as in the sheep. On account 
of their small number' and size, their transparPnry and brownish 

1 BucltluJl,z found a. la.rge number of worms of this kiud iu t.be gall·bladder of a 
criminal who ha.cl died of putrid fever. Leuckbart afterward decided that t.bcy were 
dL<1toznata lanceolo.ta. In tbe body of a scorbutic individual Brem, found tho large hard 
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appenmnc0, which hns been uot inaptly likened lo witherecl foli
nge when soggy frorn rain, they may be easily overlooked while 
Jloating in the bile. 

As early as the seventeenth century a few physicians mention 
the occurrence of distomata in the human liver. 'Ve are indebtecl 
lo Pallas (1760) for the first positive observation. The majority 
of the reports hitherto known contain merely the statement that 
one or a fow liver-Uukes were found accicleutally in the autopsy 
of this or !hat individual. 'Ye will not reproduce these obse1Ta
tions, but refer to Davaine. Those cases, on the other hand, in 
which a ]urger number of distomata were found in the biliary 
passages, nncl in which morbid symptoms were observecl during 
life, lo which these parasites may be considered as standing in 
a causal relation, may be briefly collatecl, as follows : 

1. In ~Iihlu, 1782, P. Frank saw a girl, rct. eighteen years, in a condition of 
extreme mo.rasmus, the featmes cadaverous, the abdomen prominent, the pulse 
frequent and weak. The patient had suffered for si.'I: months from exhausting 
diarrhcca. and pains in the region of the liver. Ou a few occo.sions the pains 
appeared in severe paroxysms. Jaundice had never been observed. Death 
occurre(l in convulsions. Autopsy: the hepatic duct had a. circumference as 
large as a medium-sized quill. At its origin it formed a pocket, in which five li"e, 
greenish yellow, smooth worms were found as large as n. silk-worm. (Davaine 
thinks that these should bo considered distomata hepatica.) 

2. Biermer (1. c. and in Leuckhart) reports concerning a soldier who was sent 
back from Sumatra to Europe while suffering from rapidly increasing jaundice. 
At the Zurich Clinic ho presented an extreme grade of icterus, was very emaci· 
ated, but frco from fever and pain. The liver not enlarged. Hepatic pains 
developed at a later period, then parotitis, scorbutic symptoms, finally, pneumo· 
nia and death. Autopsy: adhesive perihepatitis and complete occlusion of the 
hepatic duct at its bifurcation. Both conditions were regarded as the conse
quence of n. clistomnfa, hepaticum, which Biermer found in the cluctus choledo
chus. The bile-ducts were markedly distended, and, like the gnll-blaclder, filled 
with inspissnted bile. 1 

3. The case observed by Kirchner ancl reported to L eucklmrt is of exceeding 

liver " infiltrated with flukes and filled with distomntn in its inner substance," some
times singly, sometimes in groups containing a larger or smaller number (vide Davaine, 
Le.). 

1 l'i<le J(lchs (I. c ), p. 521, who-and appal'ently with justice-expresses doubt con· 
ceruing tho above-mentioned connection of the occlusion of the bile-duct with the 
presence of the liver-fluke, 
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interest: A girl, rot. fonrt.een years, the daughter o( the ,·ilJnge shepherd o( Kap
litz, in Bohemia, was intrusted, since her ninth year, \\ith the care of the sheep in 
a marshy district. She drank the water and ate the water-cresses (!) of this district. 
She bad heen sickly for o. long time : the abdomen swollen, the thighs emaciated, 
loss of energy. Patient remained in bed six months until her death. The phy
sician only saw her three days before, and noticed: redemo. of the feet, consider
able enlargement of the li\'er, a.cute pains in the hepatic region, which are said to 
have been present for several years. Autopsy: liver very large, and weighing 
eleven pounds; it contained eight gall-stones. F or ty-seven perfectly developed 
specimens of distoma lanceolatum were found in the gall-bladder, which was 
strongly contracted o.ncl almost empty. It remained undecided whether there 
was any causal relation between the presence of the gall-stones and the distomata, 
nor were any definite dat:i. present to decide whether the abnormal condition of 
the liver was due to the parasites. Leuckhart i·emarks that it is not improbable 
that other distomata were concealed in the bile-ducts of the lfrer, which were 
overlooked at the an topsy. 

4-. A Chinese carpenter, 1 ret. twenty years, who is said to have suffered for 
several weeks from severe £ever, and was brought into the Calcutta. Hospital in a. 
moribund condi tion, died there after a few hours. The autopsy showed n severe 
hepatic affection with its sequences (cholremia, an::cmia), these changes being 
attributable to parasitism of liver-flukes. The hepatic ducts were filled and made 
impermeable by firty to sixty of these worms. From the description of these 
worms given by McConnell (The Lancet, Aug. 21, 1875), they present a greater 
similarity to distoma. lanccolatum than distoma. h1>pa.tiC'um. L euC'kha1-t conjec
tures in them a new species which he terms, for tho present, clistoma s1Jathu
latum. 

A snrvPy of the entire literature 2 of the pamsites in ques
tion furnishes the noteworthy concluoion, as KIL•bs had already 
pointed out, that the clistoma hepaticum appears to produce 
much less damage in man thau the clistoma lanceolatnm, which 
is prnbably due to the fact that the latter is usually found in 
much greater number than the former. \Yhil e among e]e,·en 
cases o[ clistoma hepat icnm diseases of the biliary passages were 

1 Leuckhart. Pnrasiten, JI , p. 871. 
'These eight cases are increased to eleven 1f I add P. Frrmk'a cose, which was 

exclude l b.v l\ltbR, also the recent case of lryaa (Arch. d. Heilk. , JX., ISGR, p. 172), and, 
finally, ~U11rc/ii.~on'1J ob~rvation (Diseases of the Liver, 2 ed., p. G3 l). The literature 
of distomatn. h:i.s received a still further increase in Prunac'R obscrv:ilion (Gnz. des hOp., 
1$78. No. 141, 12 Dec.): a. womnn. ret. thirty.one years. suffering from severe symp· 
toms indicative of a gastric ulcer, after taking a laxative, pa~sed more than thirty 
specimens of distonrn. hcpaticum, in addition to round.worms and a ta::nin.. The hepatic 

region was continually po.inful. 
VOL. IX.-43 
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producecl, at the most, in two, among three cases oE distoma 
lanceolatum notable changes of the liver and bile-ducts were 
twice combined with the pa rasitism of these worms, and in only 
one case is no mention made of such changes. 

The etiology oE the distonut disease i; not yet sufficiently 
clear, as gaps are s till found in the embryological history of 
thPse worms. According to Leuckhart' s conjecture, the inges
tion of liver-flukes (i n their immatu re form, the cercariro) occurs 
by means of certain small, thin-walled snail s which a re accident
ally swallowed with the fodder. The snails infested Ly the cer
cariw coulcl as readily enter with the drinking water, badly 
cleaned salad, water-cresses, etc., into the stomach of man, in 
which the young distomata are set free, and find an oppo1tunity 
for further de,•elopment. In addition to other noteworthy cir
cumstances, this conjecture also agrees with the fact that li,·er
flukes ham been hitherto eS]Jecially found in people belonging 
to the poorer classes, who would be most likely to obtain food 
and drink oE the clrn.racter referred to. According to Biermer, 
residence in southern countries will increase the danger of the 
ingestion of distomata. 

The anatomo-pathological changes produced by distomata in 
large numbers consist of a chronic cholangitis, with considerable 
fibrou s thickening or the wal ls or the bile-clucts and separation 
of a mucoicl or purulent secretion at the surface o[ the mucous 
membrane, which accumulates in the canals and dilates them. 
As has been previously stated, these changes rarely appear to 
reach any notable severity in man. " ' hen few distomata are 
present, the bile-dncts, as a rule, were found intact. The disto
mata can probably not produce direct occlusion of the bile-ducts, 
bu t it is possible that they may indirectly, by means or the cholan
gitis, lead to closure oE the excretory duct, as occun-ed in Bier
mer's case. 

The symptoms' of the distoma di sease are very variable. 
They are partly of a subjective character, and consist of dull 
sensations or pain i11 the hepatic region. The objective symp
toms refer sometimes to the liver (enlargement, sy mptoms of 

1 Vide Prunaa, De la douvc chez l'homme, Ge.z. des bOp., 18781 No. 144. 
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biliary retention), sometimes to the stomach and intestinal canal 
(distnrbances of digestion, hrematemesis, bloody stools), some
times, Jinally, to nervons symptoms (syncopal attacks, aphon ia, 
convulsions, etc.). In time the entire economy suffers ; emacia
tion, failing of the powers progressing to complete exhanstion, 
dropsy, ancl, finally, death occur. 

The diagnosis will not pass beyond the region of snrmise 
until distomata have been evacuated in the passages or vomit. 
As mature distomata leave a large number of ova in the biliary 
passages (Leuckhart), and these are presumably washecl into the 
intestines with the bile, we must pay attention to the presence of 
the ova of these parasites (vide above) in the f::eces in cases in 
which there is reason to suspect the distoma disease, and subject 
the stools to a microscopic examination. 

If we should ever be placed in a position in \\"hich we are 
reqnirecl to give a prognosis, it should be declared favorable, as 
there is a possibility o( removing the parasites from the biliary 
passages. An unfavorable exception woulcl then occur when 
occlusion of the biliary excretory duct is present at the same 
time. 

It goes without saying that there can only be a question of 
t treating the distoma disease, when the diagnosis is rendered 

positive by the passage of the worms themselves, or or their ova. 
'Ve should then rely upon the use of anthelmintics, saline cathar
tics, and the alkaline saline mineral-waters (Carlsbad, Vichy, 
Ems, etc.). Special attention should also be devoted to the gen
eral nutritive condition. 'Vith regard to prophylaxis, we should 
advise abstinence from the use of suspicions drinking water, and 
caution in eating fresh vegetables in the form of salad, etc. 

2. Ascaris lumbricoides. 

Round- Worm. 

Davaine, Trnitli des entozoaires. 2 ed. Paris, 1877, p. 157 (with the histories of 
37 cases. Specinl attention hns been paid to the older co.ses).-Leuckltart, 
Die menschlichcn Pnra.siten. II. 1876, pp. 236-24.0 (with mention of other 
cases in recent times).-Bonjils, Des 16sions et des ph6nomCnes pathologiques 
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clElterminl>s pars la presence cles vers Asen.ride~ lumbricoides <lans les canaux 
biliaires. Arch. gen. de med. June, 1858, p. 66 1. -Lelwrt, 'l'raitl! d'anat. 
patholog. Paris, 1871. I., p. 412, and Atlas. I., pl. LXI., Fig. l. --.F'rerich.1;, 
Klinik cl. Leberkrankhtn. II., p. 457.-T\/ebs, Handb. d. pa.tho!. Anat. I. 
1869, p. 523.- Vinay, Observat. d'ict~re generalise tenant :l la presence des 
lombries da.ns les voies biliaires. Lyon mGd. 1869, I., p. 2Jl.-&!teutluiuer, 
Kaesig zerfallende Herda in der Leber, bewirkt <lurch Spulwuermer in den 
Gallengaengen. Jahrb. d. Kinderbeilk. N. F. XIII. 1878, p. 63. 

At the pl'esent time it may be l'egal'ded as settlecl that round
worms which are found in the biliary passages have not clevel
oped there, but have emigrated from the intestinal canal in every 
case, and have wandel'ed into the bilia ry ducts. Obsel'rntions of 
this kind have been made in former and in recent times. Davaine 
mentions thirty-seven cases;' Leuckha l't makes a low estimate of 
those published until 1877 as fol'ty odd cases. The literature of 
the last few years also includes a numbel' of observations belong
ing to this category. These numbers appear small when com
pared with the very frequent presence of ascarides in the human 
intestines. Bt1t I am convinced that the pathological anatomist 
by no means regards the presence of round-worms in the biliary 
passages as a rare occurrence. I myse][ have found them in this 
locali ty six li111es in a very moderate number of autopsies, and 
my colleagues have probably had a similar ex µerience. 

As a rule, we only find one or a few round-wo1·ms, often still 
alive though benumbed with the cold, in the enti rely unchanged 
biliary passages. and may, therefore, jnstly conclude that the 
worms have only entered these ca nal s shortly before death, 
or, perhaps, even after its occurrence. Sometimes, however, 
they remain here for a long time, and then give ri se to deep
seated, anatomical changes in the biliary passages and liver, 
produce the most severe symptoms, and may even be the cause 
of death. 

That the round-worms usually enter the ductus choledochus 
in the natural way, through the porus biliarius, is eviclent from 
several observations in which, although the organs in question 
were perfectly intact, a worm was found with the anterior ex
tremity in the ductns choledochus and the other end sticking in 

1 Two cases follow in the Appendix1 p. 933, makiog tbirty-niue in all 
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tbe duodenum.' Tbe worms are always found with tlw cephalic 
extremity directed for"'ard in the biliary passages unless they 
have turned around in tbe gall-bladder or in sacculated dilata
tions o( the ducts, n,nd the cephalic end has again n,pproached the 
porns biliarius. The size, and especially the thickness, of tile 
wuncl-worms evidently form no serious obstacle to their en
trance into the narrow porns biliarius. It must be considered 
that tho worms have possibly only attn,ined the size, which they 
present at the autopsy, during their stay in the biliary canals, 
and also that those which have been found in the bile-ducts 
were usually small. 

"'ith tbe notorious predilection of ascm·ides for forcing them
selves through narrow openings,' they will scarcely, with their 
slender, wedg••-shaped body, which gracl11ally increases in thick
ness, find an insurmountable ob:;tacle in the narrow duodenal end 
of the biliary excretory duct, as that opening is so yielding and 
dilatable that it can also be pas,ed by gall-ston~s of not incon
siderable dimensions, although the external conditions are much 
more unfavorable in the latter case. There is, therefore, no 
reason for accepting Darnine's opinion that the bile-ducts, and 
especially their mouth, the porus biliarius, must be abnormally 
dilated by preceding pathological procPsscs (passage of gall
stones or echinococcus vesicles), in order that the nscn.rides can 
succeed in effecting an entrance. Davaine's assumption would 
especially not hold goocl in children, in whom ascarides have 
been most frequently observecl in the biliary passages. 

Exceptionally, the round-worms enter the biliary canals in 
-pathological ways, viz., when abnormal communications have 
formed between the inside of the gall-clncts and the intestinal 
ra\'ity by means o( inflammatory and ulcerath·e processes. In 
a ca•o recently published by Goeller' I saw, in an old man, a 
so(kning spot form from cheesy lymphatic glands in the neigh
borhood o( the duodenum, and which had ruptured into the in-

1 Jn Pellizzari'e caso (quoted by Leuckm·t and Dnraine. p. 033) f{ix well-developed 
female ascarirles were found with half their bodies enclosed in !be dnctus cboledochus, 
while the remainder wne iu Lhe duodenum. The narrow porns bilia.rius (two mm.) 
must therefore have been dilated to n. diameter of at lea.st two ctm. 

~l7deLwckart, I. c. IL, p. 230. 3 Dissert. uug. TU.bingen, 1879. 
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testines and hepatic duct as well as into the portal vein. Several 
round-worms had then passed from the duodenum through the 
cadty of the abscess partly into the bile-clucts, partly into the 
branches of the portal vein. "rhether this occurred before or 
after the death of the patient must remain undecided. 

"'e clo not venture to give a positive answer to the practically 
not unimportant question, whether ascaricles, which have already 
penetrateu the gall-duct, can again ret111·11 to the intestinal canal 
through the natural channel. Many physicians affirm either ex
pressly, or at least, tacitly, the possibility of such a return, but 
they rely partly upon deceptive premises. \Vhen, fo1· instance, 
a patient becomes icteric because the ductus choleclochns is oc
clucled by a round-worm, we may not necessarily conclude from 
the later clisappearauce of the jaundice, even when ascaricles are 
passecl at the same time from the intestines, that the round-worm 
in question has left the cluctus choledochus ancl crawled back 
into the intestine. It would only be necessary for the worm to 
enter the gall-blaclcler or pass still farther into the hepatic duct, 
in order to effect the same object, viz., the rapiu disappearance 
of the jaundice. Others, on the contrary, cleny that the worm 
has the power or crawling backward, 1·.e., with the tail encl fore 
most, from the gall-ducts into the intestines, and only admit the 
possibility or its return under the supposition that it has pre
viously turned around, either within the gall·blaclcler or in a sac
culatecl clilatecl portion of the bile-cluct. 

The number or ascarides fonncl in the biliary passages in any 
individual may vary very considerably. Usually only one or 
a few (three to four) have entered; their number is rarely much 
larger. Pellizzari' found in one patient sixteen ascarides, which 
were situated partly in the gall-blaclcler and excretory ducts, but 
partly, also, cleep in the liver. Murchison' saw a specimen in 
the Vienna General Hospital in which the cluctus choledochus 
was converted into a sac as large as a man's fist, ancl was filled 
with a large number of round-worms. The worms are often 
found alive, perhaps only torpid; in other cases they are clead, 
an cl we can cone I ude, at times, from the soft and macerated con-

1 Quoted by Leuckart, 1. c., p. 238. ' Clinical Lcctures1 2d ed. p., 345. 
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dition in which they are found, that their death occurred a lono
time previously. Dead and macerated ascarides are especiall; 
found in the hepatic abscesses to wllieh they ha1·e given rise. 

'l'beanatomo·pathological changes, which am produced by the 
ascarides that have entered tile biliary passages, are of a very 
severe character. In the first place, they give rise to occlusion 
of the biliary excretory duct, in consequence of wh ich retention 
of bile and dilatation of the biliary passages are produced. \Ve 
leare it nndec ide(1 whether the dilatation can atta in such a 
height, that this alone can cause ruptu rn o[ the canal, as Davaine 
maintains and which he thinks is proven by some ca cs which 
he n.dduces. The connection accepted by Davaine is not pl'Oba· 
ble, but rupture of the canal may, perhaps, occur when it has 
been pr<,viously prepared for such an event by ulcerative pl'O
cesses incited by the pn.rasites. The dilatation o( the biliary pas· 
sages is at times locally circumscribed and sacculated; the walls 
o( the sac, in which the worms lie rolled up, arc sometimes 
smooth, or they present the signs o[ intense in1lammation, or 
even an iJTegular nodular surface which is in a cond ition o[ ul
cerative degeneration . \Vhen round-worms are present in the 
bi liary canals for a long time they always produce intense cho
lang itis by which the walls of the ducts are swollen and thick
ened, their cavities fill ed with pus, and the mucous membrane 

• appears covered with ulcers. The inflammation is sometimes 
more circu mscribed, but sometimes 'ery extensive an(1 not by 
any means confined to those canals which are directly inhabited 
by the worms. Furthermore, the purulent cholangitis o[ten ex
tends, especia ll y in children, to the adjacent hepatic tissue and 
purulent so[tening spots 01· trne circumscribed hepatic abscesses 
de,·elop. These are scattered throughout various portions o[ the 
liver, sometimes attain a considerable size, are on the average 
about as large as a walnut, ancl. are usually in evident communi
cation with the lumen of the biliary passages. In exceptional 
ra es a commnnicn ti on of the abscess with the bile-ducts cannot 
be detected. In the case described by Lebert(!. c.) of a factory 
gi d, mt. fi[ teen years, one of the hepatic abscesses per[oratec1 the 
diaphragm, right lung, and bronclrns, and the other severe dis
turbances were reinfo1·ced by a pneumo-thorax on the right side, 



680 YON SCHUEPPEL.-BCLlAl!Y P.ASSAG~S. 

after which the pa,tient ra,pidly succumbed lo her sufieriugs. 
Kirkl:.rncl • saw a. rouncl-wonn appear, in addition to pus, from 
an hepatic abscess which had ruptured externally. 

Scbeutbrmer (I. c.) found in the right branch 0£ the hepatic duct 0£ a child 
ret. four years, two fresh female round-worms whose heat.ls were directed toward 
spots as large ns a walnut and hazel-nut respectfre1y. Four similo.r spots were 
found which were free of worms, but contained numerous mature non-segmented 
nscarides O\'a. All these spots consisted of numerous diluted bile-ducts, as largo 
o.s straws, with walls one-half mm. thick and, instca.d of the hepatic parcnchyma, 
of tough, grayish white nodules or, more frequently, of cavities as large ns a pea 
and filled with a. crumbling cheesy mass or a tubercle-like pap. These cavities, 
hitherto termed abscesses, are not, according to Schcuthauer, true abscesses, 
but, as was shown by the microscopical examination, foci (?) which have under
gone cheesy degeneration on account of the excessive accumulation 0£ small round 
cells, which have been produced by the long-continued presence of li\'e nscarides. 
The presence of the om pro\•es that these }larts were inhabited by ascarides. As 
a perforation of the surface of the lirnr was not present a.nd the cavities were too 
small to permit the worms to turn, it is to be presumed that the parasites re
turned to Ute intestine by a retrograde movement from the peripheral bile-ducts. 

The symptoms produced by ascarides, which have penetrated 
the biliary pa ssages, are Yery manifold in character. Tho symp
tomatology, i11 a concrete case, is ofte11 complicated by the fact 
that a largu number of round-worms a1·e present in the intestines, 
where Lhey give rise to all kinds of abnormal manifestations, 
especially in delicale and irritable individuals, such as children. 
Often, indeed, all symptoms of an affection of the liver are ab
sent although round-worms are present in the biliary passages, 
but only when they are merely present in the canals for a short 
time, ancl perhaps have only entered them alter the death of the 
pa,tient. 

The most important symptom is jaundice, which results from 
the distention of the ductus choledochus by the body of the 
round -worm. The jr,nndice disappears ns soon as the worm 
crawls forward into the gall-bladder or into the h0pntic ducts, 
and the excretory duct is again permeable to the bile. The en
trance aml advanre of the worm may oc~ur so rapidly that icte-

1 An Inquiry into the Present State of l\Iedical Surgery. London, 1786. 



PARASITES. 681 

rus does not occur at all, because the occlusion or the ductns 
choledochus is so brier. It must not be forgotten tliat the icte
rus may merely be sy mptomatic of a duodenal catanh wliich has 
extended to tl1e ductus choledochus and which will hardly e,·er 
be ahsent when large nnmbers of ascarides are accumulated in 
the clnodenum. This also holds good with regarcl to the en
largement of the liver and gall-bladder, so far as these signs are 
the expression of retention of bile ; all these symptoms are pecu
liar to duodenal catarrh as well as lo occlusion of the ductus 
choleclochus by ascarides. 

'rho inflammatory change::; in the bilia.ry }Jassages and liver, 
which OCCUl' after :l. long stay of th e l'OU11c.l·W01'111 S in these parts, 
are manifested by se1·ere pains in the right hypochondrinm and 
epigastrinm, "·hich an· increased by pressure upon the hepatic 
region or by vigorous mornments or the body. The liver is then 
very considerably enlarged e1·en though icterus is not present. 
If purnlent hepat itis occurs, all the local and general symptoms 
of hepatic abscess develop, especially intense fever with fre
quently recurring cit ill s, high temperature of the body, etc. 'I'he 
S)'lllptOIUS prPsent, at the same time, O il tho part o r tho digestive 
tract, dz. , anorexia, constipation or, on tho contrary, continuous 
diarrhcra , emPsis. passage of bloody masses in tho stools, ete., 
should only be partly considered a; the results or the ascarides 
present in tlte biliary passages, or of the hepatic affection pro
uucecl by them. They arc probably due in g reater part to the 
ncc umu1ati on of the round-worms in the intes tines. 

Finally, ascarides in the biliary canals, especially in children, 
produce se1·cre nervous symptoms, such as a ttacks or syncope, 
vertigo, tinnitus ::rnrinm , bu t particularly convulsions. The latter 
must be regardl'd as reflex spasms, the starting-poin t or which i; 
the irritation or the hepatic plexus. :Moreover, these nervous 
symptom~, at !coast in part, may also be attributed to the di s
tul"l>anco or the entire organism, above all, to the ge neral arnl'
mia caused by the helminthiasis. 

It cannot be di sputed that all the symptoms mentioned are 
insnfficient to furni sh a positive diagnosis of ascarides in the 
bilht1·y passages. In a concrete case wo can only venture a con
jec ture, bo it ever so probable. 
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The duration of the disease may be sho1t, and all the symp
toms, especially the jaundice, may disappear after a few days. 
As soon, however, as deep-seated changes have occmred in the 
liver, the di sease progresses in a rather uniforrn manner until the 
fatal termination, which generally appears within a few weeks 
or mon ths. A fatal termination must be regarded as the rul e in 
se,·ere cases and in those in which hepatic abscesses have formed. 
Bnt as it is not impossible, as we have seen, tl1at the ascarides 
may return to the intest ines, the termination in recovery is not 
by any means excluded. Even in the most serious case, that of 
purulent hepatitis, recovery is still possible by the rupture of 
the abscess and the expL1lsion from it of the ascarides, either ex
temally thl'Ough the skin (as was really observed by Kirkland) 
or into the intestinal canal. 

On account of the uncertainty of the diagnosis, the prognosis 
can only take into consideration the morn important symptoms. 
So long as jaundice alone is present, the prognosis is good, but 
when this sy mpto m continues for a long time it becomes daily 
more unfavorable. If the signs of hepatic abscess appear, if 
l1igh fever is present, and the entire 01-ganism is seriously af
fected, the prognosis must be regarded as bad, and, indeed, 
almost fatal. 

The treatment !1as for its object tho removal of the round
worm s, for which pnrpose santonin and the other ordinary an
thelmintics nre em ployed. The jaundice l1as several times been 
found to mpidly di sappear after the evacuation of ascarides 
caused by these remedies, although, as a matter of course, this 
doPs not by any means prove that the worms have been removed 
from the biliary passages. It is indeed extremely questionable 
whether round-worms can be made to leave the biliary passages 
from the effect of anthelmintic remedies. 

In other respects the treatment of the diseases in question is 
purely symptomatic. 
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3. Echinococcus. 

Dar:aine, TraiW des Entozonires. 2 Cd. 1877, }>p. 481-501.-Frericlis, Klinik der 
Leberkrnnk.htn. II. S. 224.-JJ!usehold, Ein Fall von Echinococcus der Gal
lenblase u. d. Leber. Diss. Berlin, 1876 (Vide Virclww, in Cbo.ritC-Annalen. 
III. Jahrg. 1876. S. 766). 

The relations or the ecbinococcus to the biliary passages are 
manifold in their character. .Although echinococcus cysts occur 
so frequently in the li\'er, the hepatic bile-ducts are only affected 
in comparatively rare cases. Under the pressure of the hydatid 
sacs they may become impermeable and finally be obliterated. 
Leroux's case, published by Davaine (l. c., p. 476), is remarkable 
in this respect; the gall-bladder had disappeared in this manner 
and no traces coulcl be found or the hepatic ducts, the ductus 
cysticus ancl choledoch us. 

Furthermore, the cchinococcus sacs enter not very rarely into 
open communication with the lumen of the bili:uy passages. At 
times only one large bile-duct, at othel'S a large number open 
into the cadty of the cysts. } .. ccording to the general opinion 
this event is attended with bad effects upon the parasites, as it 
is thought that death of the echinococci, ancl inflammation, 
suppuration, and gangrene of the sac will be caused by the 
bile which, uncler such circnmstances, comes in dirert con
tact with the echinococcus vesicles. It "'ill be shown later, 
that well-founded doubt may be entertained with regard lo this 
view·. 

As soon as the communication of the Lydatid sac with the 
bile-dncts has been established. the vesicles can pass out of the 
cyst into the lnmen of these canal s, dilate and occlude them, 
and give ris" to inflammation and ulceration of theii· mucons 
membrane; or the vesicles gradually pass through the ducts, 
and finally reach the intestines through the ductus choledochus, 
after which they are discharged externally without further dis· 
turbance. The passage of echinococcns vesicles through the 
biliary excreto1·y ducts produces exactly the same symptoms 
(hepatic colic) as the difficnlt passage of gall-stones. In many 
cases an examination of the stools can alone decide whether an 
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attack of colic of this kind was due to the passage of gall-stones 
or of echinococcus vesicles. Complete discharge and cure of the 
hydatid sacs in this manner is a rare occurrence; the process 
usually runs au unfavorable course, either because the ductns 
choledoclms is permanently occluded by the vesicles and fatal 
jaundice de1·elops, or suppura tion and gangrene of the sac, or 
inflammation and ul ceration of the bile-ducts and the adjacent 
parenchyma of the liver supe1·vene. The case clescribetl by 
Bahrclt (Arch. cl. Ueilk. 1872, p. 467) may serve as an example 
of complete recovery in the manner here described. \¥hen the 
hyclatid sac, as has been observed on several occasions, opens 
into the gall-blatlder, evacuation of the sac may also follow, in
asmuch as the echinococcus vesicles are carried through the 
ductns cysticns and choledochus into the intestines. 

\\' ith regartl to the part taken by the biliary passages in mul
tilocnlar ech inococcns tumors, we refe1· to the co1-responding 
section in Volume III. of this cycloprndia. Ictems is more fre
quently present than absent in thi s di sease, i.e., the large bile
ducts iii the transverse fi ssure of the liver arc, in the majority of 
cases, a!Iect<'d by the multilocu lar echinococcus. In adclition to 
the larger branches or the hepati c clt1ct, the trunk itself, together 
with the adjacent part of the ductus choleclochus, the ductus 
cysticus, and a large portion of the wall o( the f!all-bladder, are 
not infrequently implicated in the degeneration. The walls of the 
ducts and of the gall -bladder are convertetl into a rip;itl , unyieltl
ing, very hartl mass by the numerous ech inococcus vesicles(often 
hardly as large as the head of a pin or a grain of sand) imbedded 
in them; they appear marked ly thickened, and the lumen of 
the ducts has di sappea red, or is fill ed with a number of folded, 
small vesicles. 'l'l1e infiltrated portions of the biliary passages 
may also take part in the later ul cerative destruetion, and this 
is espec iall y trne ot the gall-bladder. The nlcPration usnally 
occurs independently of the softening and cavernous formation 
wi thin the hepatic t umor, but it begins rather on the surface of 
Uie mucous membrane, which is infiltrated like a sieve with the 
smallest parasitic vesicles, and thence spreads to the deepe1· lay· 
ers of the walls or the canal. In thi s manner small, irregularly 
shaped cavities, Stu-rounded by hard walls, form in the transverse 
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fissure of the liver, and their connection with the biliary excre
tory ducts is readily recognized with a little attention. 

or predominant interest is the question, whether the echino
coccus may remain permanently in the biliary passages, develop 
here, and, on the whole, continue to exist. As is well known, it 
is almost univer:mlly maintained (chiefly upon the authority or 
Darnine) that this is not the case. Everything indicates, says 
Davaine, that the echinococcus never dew·lops in cavities lined 
with a mucous membrane, and, in adllition, the echinococcns 
vesicles, which are stll'rounded by bile, wonlu be soon killed and 
destroyed by the latter. The notion or some physicians that an 
echinococcus sac, which is in open communicalion with a bile
cluct, has originally dm·elopecl in this canal, must, indeed, be 
discarded as unronncled, and in general the statement holds good 
that Pchinococcns vesiclPs, which are found in the biliary passa
ges, have only entered the lumen o[ the latter secondarily by 
means or perforation, in the same manner that thPy may reach 
the bronchi or intestines by perforation [rom an hPpatic cyst. 
However, spveral obsernttions have bePn made in recPnt. times, 
from which it wonlcl appear that the echinococcus may primarily 
cle,·elop (although in rn1·p crrses) in the biliary passages, and may 
exist and de\'Clop as readily in them as in an 01·dina1·y echinococ
cus sac or the liver. 

Musehold 1 reports tho case of a laborer, mt. thirty-one ycnrs, whose liver con
tained an echinococcus sac1 which was entirely closed. In n<l<lition, bowc\•er, the 
gall-bladder, which was transformed into n cyst fuJly as large ns an apple, with 
thick fibrous wn.Us, contained six echinococcus Yesicles as large as cherries, nncl a 
number of smaller one!'l. These ,·esicles were batl..1ed in bilo on all sides. The cys
tic duct was also involved in the dilatation of the gall-blad<ler. The bile found free 
vent from the intra-hepatic canals into the gall-bladder, which was filled with the 
naked vesicle!'l of the parasite; the cluctus cholcdcchus, on tllA other hand, was 
closed by a tense, healthy echinococcus ,·esicle as large o.s o. cherry, which pro
jected from tho transYersc fissure of tbe lfrer into the first part of the ductus 
cbolcdochus. In this manner the bile was pre,·ented from flo";ng into the intes
tine. and icterus necessarily developed. There was no trace of nny communica
tion of the echinococcus sa.c, which was imbedded in the substa.ncc of the liver, 
with the dilated biliary passages. For this reason, and because all the worms in 

1 Dissert. inaug. Berlin, 187G. This case is probably identical with that referred to 
by Virchow (Cbnrit•_:.Annnlcn, ill. Yabrg. 1876, S. 760). 



686 VON SCIIUEPPEL. - BILIARY PASSAGES. 

the gall-bladder, etc., were well preserved, no interpretation remains but that the 
echinococci in this patient must have developed, from the beginning, within the 
cavity of the gall-bladder; hence follows the further consequence that the hith
erto prevalent iden. concerning the deleterious influence of the bile upon the 
parasitic vesicles must be renounced as untenable. 

Perhaps the following case, reported by Dickinson (Trans. of 
the Path. Society, Vol. XIII., 1862, p. 104). belongs to the same 
category. 

A girl, ret. sL"{teen years, affected with purpura and deep jaundice. Liver soft, 
dark olive-green. The gall-bladder contains but little bile, and is distorted by a 
round tumor as large as a ball. This tumor is an hydatid sac, with numerous 
smo.ll daughter-vesicles; the cyst appears to have started from the dilated right 
branch or the hepatic duct, its wa.U is thick and rigid, lined by the dark-colored 
mother-vesicle, which is ruptured, so that the daughter-vesicles are floating free 
in the snc. A In.rge piece or the mother-vesicle had passed into the chief branch 
of the hepatic duct, and, together with inspissntecl bile, formed n. plug by which 
the canal was distended. The plug projected even into the ductus cboleclochus. 
The cystic duct was patent. The mother-vesicle had, therefore, probably devel
oped originally in the right branch of the hepatic <luct. Duration of the jaun
dice, six weeks. 

Gall-Stones .-Cholelithiasis. 

(Hepatic colic, Gall-stone colic-Colica llepatica.) 

Conr. Gessner, De omni rerum fossilium genera. Turici, 1565.-Fernelius, De 
morbis univers. et particul. Lugd. Bat., 1645. T. II. p . 251.-Glisson, Anato
mia hepntis. London, 165-1.-Bianchi, Historia he}lCLticn, etc. Turin, 1710.
Friedr. Hoffmann, 1\Ieclicin. ration. system. T. VI. Balo.e, 1737. (De clolore 
et spa.smo e calculo felleo .)-Margagni, De sedibus et cansis morbor. 1762. 
Epist. 37. (De ictern et de calcul. biliariis.)-A. v. Ilaller, Elementa physiol. 
corp. hum. Lausanne, 1757-1766. (lib. XXIII. Hepnr et bilis.)-J. F. JJu-
1·mule, Observat. sur l'6ther sulfurique et l'huile de terebinth. clans les col
iques hl!pat. Dijon, 1774 and 1782. (Id., These de 1\Iontpellier, 1784.)-Saem
mei·iny, De concrement. biliar. corp. hum. Franco(. o.. 0., 1195.-Aug. H""alter, 
Museum o.natomicum. I. Berlin, 1796.-P1·ocltaska, Opera minor. aunt. phy
siol. et pathol. T. H. Vicnnae, 1800. (De calculo felleo.)-Pujal, <Envres de 
med. prat. Paris, 1802.-Portal, Observo.t. sur lo. naturo et le traitement des 
maladies du foie. Paris, 1813.-Flemming, Ein Beitrag zur genauern Diagnose 
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grOsserer in clen Gallenwegen eingeklemmter Gallensteine. Leipzig, 1832.
Andral, Cliniqne medicate. 3. Cd.it. Paris, 1831. 'I'. ll..-Crut:eilltier, Amit. 
pathologique, mit Atlns (li,"l". 12, pl. 5, and lfrr. 29, pl. 4).-Bouisson, De la 
bile, etc. Montpellier, 18-13.-George B1tdd, On Diseases or the Liver. Lon
don, 18:15. (German by Henoch. Berlin, l&.16.)-llein, Ueber Gallcnsteine 
als Krankbeitserzeugnisse. Ztscbr. f. rat. Med. IV. 1846. S. 293.-Bram
son, Ueber Gallensteinbildung. Ztschr. f. rat. Med. I\~. 184G. S. 193.
Fauco1rneau-D11/1·esne, La bile et ses maladies. l\ICmoir. de l'acad. roy. de 
mCdiciue. 1847. XII. p. 36.-Idem, TraitC de l'affectiou calculeuse du foie, 
etc. Paris, 1851.-/dcm, Nouvelles observat. sur la colique hCpat. Gaz. beb
dom. 1859.-Sciferl, Ueber Zusmnmensetzuug u. Entstehung dcr Galleusteine, 
Ztschr. f. rat. l\Ied. X. 1851. S. 123.-Bamberger, l(mnkhtn. cl chylopoCt. 
Systems. (Vil-chow's Hdb. cl Path. u. rrher. VI. 1. Abth. Erlangen, 1855. S. 
619.)-/ l. Jlfeckel, l\Iikrogeologie. Ueber die Concrementc im thicr. Organis
mus. Edit. Billrotlt. Berlin, lS.56.-lfcnoclt, Klinik cl Untcrlcibskrankhtn. 2. 
Aufl. Berlin, 1856. II. Bel S. 221.-Leberl, TraitC d'o.no.t. pathol., avec Atlas. 
Pnris, 1857-lSGl. I. p. 3G9. Pl. LI. cx;u:v. Fig. 9-11. CXXV. Fig. G.-Op
poher, Ztscbr. cl Oes. d. Aerzte in Wien.-Jdem, Wiener med. Wochenschr. 
1866.-.Prerichs, Klinik d. Leberba.nkhtn. H. Brounschweig, 1861. M. Atlas. 
- l l"illemin, Des coliques h6patiques et de leur trnitement par les caux de 
Vichy. Paris, 1862. (2. Cd. 1870.)-Wolff, Beitriige zur Symptomatologie u. 
Diagnostik cl Gallensteine. Virchow's Arch. f. pa.th. Anat. XX. S. 1, 1861.
Tlmdiclmm, A Treatise on Gall-stones. London, 1863.-Trousseau, Cliniqno 
mCdicn.le de l'HOtel-Dicu de Paris. T. ill. 2. 6dit. 76. le~on. p. 213-233. 1865. 
-Luton, Du traitement de }'affect. co.lcul. dn foie. Bulletin de therapeut. 
Mars Hi, 1866.-Dictionnaire encyclop6d. des scienc. m6cl. R6d. pnr Declwm

bi·e. 'l'. IX. Pn.ri~, 1868. (A.rt. Voies biliaires von Barth u. Em. JJc.<rnier, p. 
38·1 fI.)-/Jrodmrmn, Ueber Oa.llensteine u. ihre Fo1gen. Diss. Berlin, 1868.
Scluvechten, Ucber Cholelithiasis. Diss. Berlin, 1869.-Ritter, Recherches 
chimiques sur lh com posit. des calculs bilinir. humnins. Robin's Journ. de 
l 'anat. ct de la physiol. YIII. AnnCe. 1872, p. 60.-0. ll!f.<rs, Ueber Gallen
steinzertriimmerung. Betz' l\lemornbilien, 1873. Ko. I.-ilf11rcltison, Clinical 
Lectures on the Diseases or the Liver. 2d edit. London, 1877, p. 482 ff.
Clzarcol, Le~ons sur Jes maladies du foies et des reins, publiCes par Bourne
ville et Sevestre. Paris, 1817.-Aifred Fiedle1·, Ueber Gnllcnsteinc. Jnhresber. 
d. Gesellsch. f. Nat. u. Heilk. in Dresden, 1878-79. 

Compare, Cnrthcrmorc, the Hn.udbooks of Physiological and Pathologicnl Chem
istry of Scltwmm, JToppe-Seyler, Gor11p-Besanez, and others. 

The reports or cases of gall·stones are exceedingly numerous. Among the many 
sourcer-i where they may be found, we will only mention two ns especially 
rich, viz.: the Bulletin de la Soc. Ana.t. de Paris, and the '£ransnctions of the 
Po.tbologicn.l Society of London. 
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History. 

Cholelithiasis constitutes by far the most important :iftection 
among diseases of the biliary passages, both to the physician 
and the patient, as well on account of the frequency o( its occur
l'ence aud the severity o( i ts attacks as on account o( the mani
fold sequels and dangers to which it gives rise. It has for a Jong 
time cl:iimed the attention of physicia ns, and been the subject o( 
most thorough study. Numerous methodical investigations, and 
the overwhelming abundance of reported cases, bear witness to 
the lively interest which physicians have at all times felt in thi s 
disease. But, despite the zeal with which the study o( gall
stones has been pursued, there are still a good many })Oints wait· 
ing to be cleared up. The discussion of this question, as we are 
about to pursue it, will reveal to ns the strnng and weak points 
in our knowledge o( gall-stones, and of lhe di sturbances depend
ent on them. 

l\Iarcellus Donatus (De medica hi storia , lib. IV. l\Iantuae, 
I JSG) points out Gentilis Yon F oligno, in the fourteenth century, 
and J ohann von Tomamira, Professor in l\Iontpellier at the end 
of lhe fo urteen lit aml beginning of the fifteenth century, as being 
the first who fonncl ga ll- stones in t!te human body. Anton 
Ben ivieni , of Flor0nce, comes very near to the lalter in point of 
time. Ilis work, " De abclitis qnibusdam ac mirandis morborum 
causi~," gives two quite indefinite observations or ga ll~sto nes, 

viz., Obse1T. III., "Lapides in tunica hep:itis repert i ;" and Ob. 
sen· . :XCIY., ' 'Calm Ins in tunic:i fellis." Some more accurate 
observations of gal l-stones were made by lhe Dresden physician, 
Jo. Kentmann, who connnnnicated tl1em to Conrad Gessner for 
hi s celebrated book on fossils (De omni rerum fossilinm genere. 
Tnrici, 156.i), ancl fnmished pictures of the objects found. In 
the same century Fallopins, Yesal, and others described gall
Htones quite fully, ancl i11 the seventeenth centmy these concre
tions were well kn o11· n to all physicians, as may be seen, more 
particnlarly, from the book of F ernelius (see " Literature" ). 
Some material, also, began to be contributecl toward the study 
of the pathology o[ this aliection. But it was not until the 
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eighteenth century that the pathology of gall-stones was thol'
oughly wol'ked up, particularly by the celebrated Friedl'ich 
Hoffmann, in IIalle, as well as shortly befol'e and after him by 
Bianchi, Boerltave, van Swieten, Sydenham, Sau\'ages, and 
othel's. "\Vhile Albrecht von I-Iallel', in the middle or the previ
ous ccntnl'y, had collected the obsel'vations made up to that 
time, it remained for Morgagni, in his work, " De sed ibns e t 
cansis morborum," which marked an epoch in medicine, to give 
a cl'itical ancl fully rounded descl'iption of cholelithiasis, from 
which the state or knowledge at his time is clearly to be l'ecog
nized. The Jabol's of the period following wel'e, to a gl'eat de
gree, devoted to the invest igation of the physica l and chemical 
chal'acter or gall-stones. In this connection the names of Fr. 
Aug. "\Valter, Soemmering, Prochaska, and later, II. i\frckel and 
others, are to be mentioned . Galeatti, as early as 1748, hacl oc
cupied himself with the chemical composition of gall-stones, al
though his labol's !eel to no satisfactory result. It was not until 
after Foltrcray and Thenard had enriched science with the knowl
edge of choleste rine that we could look for practical results in 
that line. Among tl1e large number of works on the chemical 
constitution of the bile ancl of gall-stones which have appeared 
in more l'ecent and most recent times, we give special prominence 
to those of B1·amson, Ile i11 , Seifprt, Bouisson; lah'r, to those of 
Strecker and Thuclichum, ancl finally to those of Jacobson and 
Ritter, because these men ham adhered to the question of the 
origin of the concretions and their cause-in fact, to the medical 
side of the que tion generally. ThP pathology, the symptoma
tology and diagnosis, as well as the therapeutics or cholelithia
sis, have been materially enriched in almost e1·Ny dl'cade of this 
centmy, and have been discussed by numerous attthors in a 
more ot· less comprehensive manner. Among many others the 
contributions of Andt·al, TroussPau, Frerichs, and i\Iurchison 
may be mentioned as being of special value, and as, in part, 
marking an epoch in the literatme of this subjec t. 

In the yeat· 1851, cholelithiasis was made the snbjPct of a 
monograph by Fauconneau-Dufresne, which, n.side from other 
advantages, is espec ially valttable, because it reproduces, in ex· 
tenso, nunwrous observations and reports of cases by other 

VOL. IX.-44 
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authors. It is to be regretted, however, that the author gave 
somewhat undue prominence to the French literatnre of the sub
ject, while fore ign, and especially German works, were only used 
by him to a limited extent. 

Physical Characteristics of Gall-Stones. 

Gall-stones result from the precipitation or certain substances 
held in sol ution in the bile, the amorphous or crystalline precipi
tate uniting to form larger or smaller concretions. The forma
tion of these concretions takes place chiefly in the gall-bladder. 
Here they are usnally to be found in certain numbers-as a rule, 
about five or ten at a time. Their number is extremely variable, 
and the average figures given above are often enough greatly 
exceeded, a hundred or several hundred stones o( the average 
size of a pea being found in the gall-bladder at once. 

In rare instances the number of calculi founcl in the gall· 
bladder is astounding. Thus Frerichs counted 1,9.30 in a woman 
sixty-one years old; D1rnlop,' 2,011 in a woman ninety ·fonr 
years old; Morgagni , 3,000; Hoffmann, ll,646; Otto, 7,802 in one 
gall-bladder. \Vhen a large nnmber of gall-stones are found in 
one person, they usually all show the same characte1·istics ; they 
are alike in their ex ternal appearance, in their size, structure, 
and chemical composition. It is only except ionally that one 
stone differs from the rest in its physico-chemical relations. 
According to Hein,' this occurred twenty-eight times in 632 
cases (4.48 per cent.). Sometimes but a single stone is found in 
the bladder, and it is then generally very large, so that it some
times completely fill s the organ, and rep1·esents a regular cast of 
the same. 

The dimensions of the stones are a matter of great impor
tance, for the severity of the symptoms that accompany any 
change of location of these concretions depends upon the relation 
which their size bears to the width of the gall-passages. These 
dimensions vary within very wide limits, generally standing in 
an inverse ratio to the number of calculi present-the more stones 

1 The Lance~, July 20, 1878. 'L. c., p. 299. 
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the smaller they are likely to be; the less, the larger. Excep
tions to thi s rule, however, occur. From a practical point of view, 
it may not be without value to divide biliary calculi into three 
sizes, small, medium, and large, as follows: Small stones shall 
be considered as embracing those from the size of a gra in of sand 
to that of a small pea. These are the most common, and occur 
in the largest numbers at once. M ediurn-s ized stones are those 
from the size of a pea to that of a hazel-nut. L arge stones, which 
are usually single, are of the size of a walnut and over up to the 
dimensions of a moderately fill ed gall-bladder. Very hu·gc stones 
are a rarity. Frerichs (I. c., p. 476) several times saw stones two 
to two aml a half inches long and one inch thick. J. F . :Meckel, 
in the" Transactions of the Berlin Academy," describes probably 
the largest gall-stone yet recorded. This was 15 ctm. long and 6 
ctm. in d iameter (G inches b~r 2;l;). I recently l1 ad one gh•en to me 
which was wedged into the g ut, and measured 7. 5 ct111. (3 inches) 
in leng th, 4 ctm. (It inch) in wicllh and 12 ctm. (St inches) in its 
largest diameter. 1 

The shape of gall-stones is extremely varied. In general the 
ronnd or ovoid form predominates, though many polyhedral 
stones also appear. The latter often show facets, their edges and 
corners are usually rounded off, their flat surfaces appea1· ground, 
and are either plane or slightly concave or convex. The shape 
of a cube, of a three-sided pyramid, etc., are o[ten encountered. 
In the bile-ducts of the li1·er we somet im Ps find cylindrical or 
el'C ll branching concretions studclPd with excr~sc1•nces . Flat
tened, lear-shapetl stones, with a black snrface and a metallic 
h stre, are rare, althongh Frerichs fou nd nine speci mens or them 
in a gall -bladder which contai ned none or a ronncl or angular 
form . Tubular, coral-like concretions are very rare in man, bnt 
are said to be more frequent in catt le. In an indidd nal who 
had died with all the symptoms of retention of bile, through 
occlusion of the dnrtus cholecloch ns, BriqnPt' found tubular 
concretions, with a canal like that of a st raw, following the 
ramifications of the bile-ducts to their finest branches. 

1 Compare Leic/ttenstern's work on Constrictions, etc., of the Tnteslines, this Cyclo
p:edia1 Vol. VU., p. 573 1 where other data \-dll be found under this hcru:l. 

2 Dictionnni..re cncyclopCdic1ue de~ sciences mCd. 1 L"\'.: .1 p. 38G. 
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Gall-grmJel is n name given to concretions very minute in size and very Jarge 
in number, of a blnck, brown, greenish, or 'vhite co1or. Gnll-grnvel occurs in 
connection ";th larger concretions, though also often found alone. Sometimes 
it is crystallized and granular, sometimes pulpy, consisting of mere inspissatecl 
bile. Cruveilhier once found the biliary passages from the ductus choledochus 
to the finest bile-ducts enormously distended and filled with such gravelly masses 
through which the bile flowed as through a sand-filter. Besnier saw a case in 
which the gall-bladder was filled with a soft, white, putty-like paste, which con
sisted almost entirely of cholesterine (perhaps crumbled cbolesterine stones?). 
There are cases in which there is no sign of the formation of a concretion, and 
which really present only a bile-pulp. 'rhus Dumnd-Fardel found a greenish, 
semi-solid mass, of the consistency of glue, in the gnll-blo.dcler, which did not 
How, which would rcmnin clinging to the finger, and which did not escape from 
the gall-bladder, although the cystic duct was free. 

The color of gall-stones shows every gradation from black, 
brown, yellow, to almost pure white. Most of them are brown, 
greenish or yellowish brown, the reddish ancl bluish shades being 
rare. The coloring-matter of the bile always constitutes the 
basis of the coloring. Most stones are opaque. It is only pnre 
cholesterine stones that have a glassy transparency when they 
are fresh-when clry they are also opaque. Stones with a smooth 
cholesterine crust often have a pearly lustre: 

The s1t1:fctee of gal l-stones is sometimes smooth , soft, and 
slightly greasy to the toncb; sometimes it is uneven, rough ancl 
grannlar, so that it might be likened to a mulberry; in one case 
it may be covered with crystalline protubt>rances ancl clusters of 
crystals; in an!Jther it may present a worm-eaten appearance, 
covered with irregular furrows. 

The consistency of most stones is bnt slight. They can gen
erally be nicked with the finger-nail, and are easily broken and 
split. They are '11so easily ground clown by their contact with 
one another. It is only the more rare lime-concretions, or those 
covered with a crust of the cholepyrrhin and lime compound, 
which present a stony hardness, at least in tlwir crust. 

·with regard to the specific gravity of gall-stones-which is 
generally consiclerecl as being very light-we must not fail to 

1 In the ox. stones of highly irregnlo.r form are found which a.re quite hnrd and 
smooth, nnd which consist in the main of carbonate of lime with a shining, bronze-like 
coating of o.pa.leyellowcolor. 
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clistingnish as to whether they are fresh ancl moist, or clriecl. In 
the;1· fresh state all gall-stones are heavier than water. Hein 
determined the specific gravity of a fresh cholesterine stone at 
1027. In their dried state, when the water between the crystals 
has evaporated and been replaced by air, they generally float on 
the water. The only question of importance to be determined, 
however, is whethe1· gall-stones float in the bile. As the specific 
graYity of the bile is 1020to1026, reaching in extreme cases 1046, 
it is evident that cholesterine stones, of a specific gravity of 1027, 
may, under some circumstances, float in the bile. But most gall
stones exceecl 1027 in specific gravity. Those which, in addition 
to pigment matter and bile-i-esin, also contain salts of lime, are 
even much heavier, mounting, accorcling to Bley, to 1580, and 
according to Batillat,' to 19GG. 

Tl1e slntct1ire o( gall-stones arouses our special interest, 
because it leads us to conclusiona with regard to the conditions 
of their origin, and the processes of their growth. The older 
physicians already occupied themseh·es with the strnctural con
ditions of gall-stones, this study being carried on with special 
diligence by F. A. 'Vatter (1796), with the assistance o( the ma
tedal afforded him by the anatomical museum o( Berlin . In 
later times Stein, IL :Heckel, Fauconneau-Dufresne, and Frerichs 
have especially occupied themselves with this matter. 

Walter distinguishes threo kinds of gall.stones, according to their stmcture, 
viz., the striated, the lameUa.ted, and those provided with a shell or rind. '!'be 
striated oues, on section, show lines mdiating from the centre toward the per· 
iphery. The la.mellated variety show layers concentrically arranged a.round a. 
centre, like nn onion. Those pro\'ided with a rind (the "capilli corticnti "), to 
which cla..ss the majority of gall.stones belong, show a. nucleus, a middle zone of 
very Yariablc composition, and an external rind. 'Ve would retain the following 
division or gnll·stones ns appropriate and practical. It was de,·eloped in its out 
lines by Fnuconneau·Dufresnc, and elaborated by Frerichs. It divides stones 
into the simple or homogeneous, and the compound. 

1. Simple homogeneous stones, of entirely uniform structure, 
occur comparatively seldom. Their fracture is earthy, soap-like, 
or crystalline. The stones with a crystalline fracture (often of 

1 Compare Ji'rericlu, l. c., p. 478. 
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the striated variety) consist of pure crystallized cholesterine; 
those with an earthy or soapy fracture consist of the earths or of 
an intimate mixture of biliary fats aud the cholepyrrhin and lime 
compound ; they may also consist of bile-resin, or its compound 
with lime, or of cholesterine and soaps. 

2. Compound nucleated stones generally present three parts, 
viz., a nucleus, a shell surrounding this, of variable thickness, 
and finally, a crust or rind. The latter part, viz., the rind, is 
sometimes absent. 

a. The nucleus, commonly of a brown or black color, gen
erally consists of the cholepyrrhin and lime compound. bound 
together by the mucus that is intermingled with it; more rarely 
it also contains carbonate of lime, or is formed by a cluster of 
cholesterine crystals. In fresh stones the nucleus is full (solid 
or semi-solid), in dried ones it is often fissured. There are posi
tively no definite relations between the size of the nucleus and 
the thickness of the middle zone, or of the external crust. The 
nucleus is generally situated in the centre, though sometimes it 
is eccentric. Some biliary concretions have more than one 
nucleus. Bouisson found .two ; Fauconneau-Dufresne observed 
four nuclei in a stone of pyramidal form ; Guilbert claims to 
have seen five. Stones thus composed evidently consist of origin
ally separate smaller stones, wbich have been agglutinated by 
the mucus in the bladder and have thus served as nuclei for the 
common extern&! layers. 

In rare exceptional ca.ses the nncleus o( a gall-stone consists of a foreign body. 
Boui.sson observed a little black lump in a small, solitary, and 1>robably recent 
stone, which, on microscopic examination, proved to consist of red blood-corpus
cles. The best known case is that of Lobstein, who found a stone in the ductus 
choledocbus or a woman, sixty-eight years old, the nucleus or which was formed 
by a round-worm. Bouisson found a very soft stone or the size of an almond in 
the bile-duct of an ox, the nucleus of which showed I\ fragment of a distoma. 
Nn.uche 1 found an incrustation of the size of a small nut in a sbri"elled and 
wasted gall-bladder, which had formed around a needle 2 ctm. long. The oxid
ized needle lay in a sack-shaped pouch formed by the wall of the bladder, the 
point of the needle being outside of the latter. Lacarterie 1 tells of a stone as 

1 La.ncette francaise, 1835, 17th Sept. 
'Gaz. de sant·\ 18~71 25 Avril. Cited by Fauconneau, I. c., p. 104. 
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le.rge as e. plum, consisting chiefly of cbolesterine, the nucleus of which, melted 
by warmth, showed numerous globules of quicksilver. The individual in question 
had been gfren the gray ointment, by inunction, for syphilis. Beigel 1 likewise 

·Jetected little globules of quicksil\'er, by means of a magnifying glass, in a brown 
gnll·stone. In a gall-stone, belonging to the GUttingen collection, which weighed 
four ounces, Fuchs and Frerichs t found a plum-stone as a nucleus. The stone 
by in nn abscess of the liver which had arisen as a result oC a perforating gastric 
ulcer. 

/;. The middle zone (the sliell), interposed between the nucleus 
and the external crust, presents a very variable appearnnce. lt is 
nor, however, always present ; sometimes the cmst immediately 
co1·ers the nucleus . This middle zone is most frequently striped 
in a radiate form, composed of littlP plates of cholesteriue dis
posed in a radiate manner, and thernfore having a glistening, 
crystalline appearance. It also ofte11 presents an arrangement 
in concentric layers. Biliary coloring matter is often mingled 
with the cholesterine, whereby its crystalline appearance is de
stroyed. This layer is generally of a brownish or yellowish 
eolor, orten softer than the crust, especially when it is rich in 
coloring matter. In some cases the shell is devoid of structure; 
ir is of a soapy or earthy consistency, showing neitl:ier stripes 
nor layers. 

c. The crust or rind can be disLinctly distinguished from 
the midd le zone by its color, hardness, and laminated struc
ture. Its thickness varies much in different specimens, but is 
generally uniform. Sometimes the surface of the cm st is studded 
with warty proj ctions. It is only exceptionally that this crnst 
is fonnd wanting, the radiating cholesterine plate of the middle 
zone then extending to the surface, ancl here terminating in warty 
Ple1·ations or in combs. The composition of the crust varies. It 
consists either: 

1. Of cl1oleslerine. generally in the shape of smooth layers, 
sometimes s~parated from one another by pigment, which cover 
the round or polyhedral stones, gil"ing them a pearly, lustrous, 
smooth coating, almost white, or from a pale yellow to a greenish 
gray color. Sometimes this choleste!'ine crust forms crystalline 
projections. Or, 

1 \Viener med. Wocbenschr. 18.iG. No. 15. 'L. c. II., p. 480. 
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2. Of the clwlepyrrliin and lime compound, an extremely 
hard, rnry thi n, smooth covering (about 1 mu1. thick) of a green
ish black hue. Or, 

3. Of carbonate ef lime. This lime-cm st sometimes consti
tutes a thick brown envelope of an earthy fract llre; sometimes 
a whi te, smooth covering, consisting or several J::iyers separated 
by pigment deposits; or, again, a warty coating, or one armed 
with thorns when the lime is deposited in rou-slmped crystals. 

Chemical Composition of Biliary Concretions. 

The substances that are found in biliary concretions are all of 
them also to be found in the bile, or arise from the decomposition 
of sllbstances fonnd there. The most important of these are as 
follows: 

1. Cholesterine.-This forms the chief constituent of most 
gall-stones, some of them being formed entirely or this sub
stance, and but few being altogether devoid of it. Cholesterine 
generally occurs in a crystalline form, though it is also found as 
an amorphous substance, intimately combined with coloring 
ma tters, soaps, etc. It is estimated that the majority of gall
stones contai11 an average of from 70 to 80 per cent. of choles
terine, whereas the bile is notoriously poor in this ingredient. 

, (According to Frerichs, normal human bile contains fo', per cent. 
of gall-stones; according to Robin, from -(o'" to -i'o'• per cent.) 
Cholestel'inc is held in solution in the bile by the alkaline salts 
of the biliary acids; its slight solubility favors its separation in 
solid form. 

2. Biliary coloring matters arn to be found in variable quan
tities in nearly all gall-stones; their absence may be regarded as 
the rare exception. The most important of these coloring mat
ters is cholepynhin, which occurs in part pure and in part 
chemically combined with lime. Cholepynhin generally consti
tutes a material ingred ient of the 1rncle11s, o(ten also of the 
middle zone, but is especially to be found (as a compound of 
cholepyrrhin and lime) in the crnst. It is insoluble in water and 
alcohol, sl igh tly soluble in ether, and readily so in chloroform. 
Tl!e biliary coloring matters are readily soluble in alkaline fluids. 
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The alkaline salts of the biliary acids dissolve cholepyrrhin in 
moderate quantities. Coloring matters occur in normal human 
bile in the proportion of 1\ 4 to ,',',·per cent. 

3. Biliary acids and their salls.- In most gall.stones small 
quantities of biliary acids are found combined with an alkali 

I (soda). They can be extracted by water, but more completely 
by alcohol. Combinations of the biliary acids with lime, which 
are sparingly soluble in water, but more r~adily so in alcohol, 
ham been foLrnd in human gall-stones. 

4. Fatty acids (stearic acid) are seldom found in any consid
erable quantity in human gall-stones . On the other hand, com
binations of these acids with lime are very commonly lo be Connel 
there. According to Prerichs, some stones consist mainly of 
margarate of lime. One specimen examined by him contained 
68 per cent. of margamte of lime, 28 per cent. of cholesterine, 
and 3 per cent. of cholepyrrhin and lime-compound and mucus. 

Some authors mention w·ic acid as an ingredient of certain stones. Asicle 
from those gnll·stones which h£we passed into the urinary bladder through fistn· 
lous openings, and remained there (see below), a. mista.ke might here be made 
from the fact that the supposed biliary calculi, which contained uric acid, are 
actua.Uy urimny calculi, which had accidentally become mingled with the biliary 
calculi in the museums. 

Lime is the only one of the inorganic substances which, by 
reason of its quantity, constitutes au important i11g1·edient of 
gall-stones. Iron, which was always found by Frerichs, man
ganese, more rarely found, and copper, never missed by him 
in any large human stone containing coloring matter, 1 as well a 
the quicksilver occasionally demonstrated, after all only appear 
in minimum quantitie , and none of them, unless we may except 
the quicksilver, are of any significance in the development of the 
concretions. But it is clilferent with lime. Aside from the lime 
found in combination with cholepynhin or with the fatty or bili
ary acids, carbonate of lime is particularly to be mPntioned as' 
an ingredient of many gall-stones. Compared with thi , the 
phosphate and sulplrate of lime, as well as the corresponding 

1 Bertozzi and llelk:r (1845J demonstrated this in pitch-black pigment-concretions. 
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magnesia salts, appear in but insignificant quantities. Some 
concretions from the biliary passages consist exclusively of 
earthy substances and principally of carbonate of lime. Gener
ally, howPver, the lime-salts only form au incrustation of the 
actual gall-stone. ThPy originate, in great part, from the mucus 
of the gall-bladder, which contains this ingredient, and they are 
especia lly liable to be precipitated when the gall-bladder con
tains no more bile. 

Snch a stone, found by Bailly in a bladder containing only mucus, and ana
lyzed by 0. Henry, consisted of 72. 70 per cent. of carbonate of limo, 13.51 per 
cent. of phosphate of lime, 2.!)8 per cent. of oxide of iron, an<l 10.81 })Cr cent. of 
coloring matter, mucus, etc. Andral also analyzed a white stone which he found 
in a gJ.ll-bla<lder containing only mucus (with an obliterated cystic duct). This 
stone is said to have consisted exclusively of posphate of lime. 

Gall-stones may be classified as follows, according to their 
chemical composition-that is, according to the predominance 
of one or another of their components: 

A. CONCRETIONS CONTAINING CuoLESTEH!NE. These are di
vided again into 
1. Pure, simple, clwlesterine stones. 

These are generally single, or there are but few together, and, on 
the whole, they are not very frequent. They are roundish, of the 
size or a pea to a large cherry, of glassy transparency, colorless, or 
of n faint grass-green, their surface is smooth, granulated or nodular, 
their fracture shows radiate crystalline plates, and is, therefore, glis
tening. They are of light specific gravity, not hard, easily cut. 

2. Mixed clwlesterine and pigment stones (with a slight 
admixtu re of salts, etc.). 

This is the commonest form, several or even many being found 
together, of all sizes and shapes. They are often faceted, are exter
nally of a brown or green color, or are covered with a pearly, shining, 
smooth coating of cholesterine. Their frac ture shows concentric 
layers of changing color and different degrees of lustre. They often 
possess a crust (see above) of lime and pigment (hard, dark green, 
smooth), or of carbonate of lime (white), which sometimes forms a. 
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uniform, smooth cover, sometimes appears in coarser crystalline clus
ters, rough and jagged masses. Aside from this lime-crust, these 
stones are of light specific gravity and quite soft. 

B. CONCRETIONS DESTITUTE OF CuoLEo'l'ER!NE. Of these 
there are two varieties, viz. : 
1. Pure, simple pigment-stones. 

These nre not especially frequent. They are very small, often 
gravelly, generally occurring in lnrge numbers. 'fhe larger ones nre 
mulbeny-shaped, blackish green, shining like tar, their fracture is 
likewise so, and they are homogeneous. They are not very firm, nnd 
their specific gravity is light. '!'hey are notable for the amount of 
copper they contain. 1 

2. Simple lime-stones (carbonate of lime). 

These are very rare, are single, of heavy specific gravity, very hard, 
and of n whitish gray color. rrheir 1UI·face is rough, or even slightly 
warty. 

Tho following table, which is taken from Gorup-Besanez' Handbook of Physi
ological Chemistry (3d fXlition, 1874, p. 536), may serve to illustrate tho qunnti
tntive composition of gall-stones. From the figures given it is evident that the 
analyses refe1· to stones of the most varied composition: 

lnlOOpartabyweightof the stone 

Cholestcrine .... 

Biliary coloringmattcr ..... 

Saponifiable fat .... 

Mucus .. 

Biliary matter ... . 

Snits ......... . 

\\·ater .......... . . . 

1 Not long ago I bad eome such pigment-st.ones analyzed by Professor IH'lfncr and 
they were found free from copper. 
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Ritter (Robin's Journ. de l'anat., etc., 8 me annCe, 1872, I>· 60) distinguishes 
eight classes of ga.ll·stones according to their structure and their general external 
conditions, nnd gives the following analysis of these varieties. '!'he last line 
shows the number of specimens included in each category. 

Cholesterine _ 98.l 97.4 70.G 64. 2 81.4 :T;:; 0. 

Organic matter. 1.5 2.1 22.9 27.4 15.4 18. 1 

Inorganic matter ... 0.4 0.5 G.5 8.4 3.2 3.3 24.8 91.9 

Number of specimens . . 28 JG 580 94 220 1G 3 1 

For some interesting details of Ritter's analyses compare the original cited 
above. 

Mode of Origin of Gall-Stones. 

The mode of origin of gall-stones has always been a subject 
of nrnch thought with physicians, evidence of which may be 
found in the manifold attempts to explain the phenomenon, both 
in older and more recent times. The unfamiliarity of the older 
physicians with the chemistry of the bile and its concretions 
caused them to account for the development of the latter on 
mechanical principles. Even Boerhave arnl ,·an Swieten thought 
there was no doubt that gall-stones were produced by the bile 
stagnating in its passages, thickening, dryjng, lrnrdening, and 
finall y falling into fragments which presented themselves to us 
as gall·stones. Inspection of the fracture of a n ordinary lami
nated cholesterine and pigment-stone ought to have shown the 
fallacy of this explanation. In more recent times chemical pro
cesses have been brought forward as explaining the development 
of gall-stones, without our undervaluing, at tho same time, the 
influPnce of mechanical causes. The differences in the strncture 
and chem ical composition of gall-stones would lead us to expect 
that various chemical processes were concerned in their produc
tion. 

The process that takes place in the development of gall-stones 
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consists in this : that those components or the stones which exist 
in a soluble state in normal bile separate themselves in solid 
form, are thrown down, and unite in to a conglomerate mass. 
" ' e sha ll naturally fit-st consider those substances fo und in 
the nucleus of the stone, and which therefore constitute i ts 
first deposit, viz. , cholepyrrhin, pigment-lime, cholesterine, and 
chola te of lime. Simple concentra tion of the bile ca nnot effect 
the separation of those substances; in fact they remain in solu
tion as Joni' as the bile has undergone no change. 

The process of precipi tation of previously clissolvecl constit
uents or the bile therefore implies tha t some deviat ion from the 
normal chemical consti tution of this fln iu, either quan tita tive or 
quali tative, has taken place. Ancl it furth er presupposes a re
tarda tion or temporary interruption of the tlow or bile, for acer
tain degree of rest an cl stasis of the fluid is necessary, or, nt 
least, hig hl y desirable for the agglomeration of the precipita te. 
Adel to thi s the fact thnt in stagnnting bile the influence or the 
mucus of the gnll -blnclcler readily causes decomposition of the 
biliary salts or soda, whereby occasion is likewise g iven fo r the 
de1·elopment of stones. 'Ve may tlierefore regarcl the clecompo
si ti on ancl stasis of the bile ns the uni versa! an tececlent, that is, 
as the cause or the Cormntion of gall -stones. 

'Vi th regard to the first circumstance, viz., the altera tion or 
the biliary Jluicl, the foll owing points are to be considered: 

1. Certain substances may ari se in such quanti ties in the bile 
that the solvents alwnys provided fo r them are not sufficient to 
hold them entirely in solu tion. This has reference especially 
to cbolesterine. Its slight solubili ty in the bile, that is, in n 
solu tion of tauro-cholate of soda, must occasion a p recipitation 
or this substance as soon as i t is present in excess in the b ile 
(therefore in the liver ancl in the blood). F rerichs considers i t 
probable that the frequent occurrence or gall-stones in old people 
is connec ted with the incrensed amoun t or cholt>s terine in the 
blood or such persons; in which case it would still rPmain to be 
proved tha t the increase of cholesterine in the blood was asso · 
ci• tecl with a corresponding increase in the bil e. Such a cor
respondence must be regarded as highly probable. 

2. The bile, which under normal conditions has an alkaline 
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reaction, sometimes, under certain infiupnces, becomes more or 
Jess acid in the gall-bladder. In protracted ill-health , wben the 
bile rema ins stagnan t for a longer time in the bladder a ntl be
comes thickened, we may suppose tbat thi s acid condition :uise; 
under the influence or the muc L1s of the gall-bladder. \Ve know 
from experiments on animals tha t the acid reaction of the bile 
increases under an exclusively mea t diet, while i t never develops 
spontaneously under an exclusively vegetable diet. Under the 
influence or an acid condition of the bil e, t.he decomposition or 
cholate of soda and analogous mat ters, which onlinarily holcl the 
cholesterine and biliary matter in solution, is accomplished, so 
that these substances are pi·ec ipitated. Uuder such circum
sta nces a ny clot of nrncns or of bloocl may become the centre 
arountl which these p recipitated subs ta nces a re deposited, and 
thus a stone is form ed. 

3. The natural solvents for cer tain substances may be present 
in insufficieu t q ua ntity, or new ancl surplus elements may arise 
in the bile which are capable of separating the cholesterine and 
the biliary coloring matters. Thus Thenard attri bu tes the sepa
ration or the bilia ry coloring ma tter to a diminution of the soda 
salts in the bil~. The other p rocess is referred lo by Bram son, 
when he a ttributes the separa tion of biliary coloring matter 
under the fo rm of tho cholepyrrhiu and lime compound to an 
excess of lime in the bile. Verheyen (1856) arrivecl at a similar 
conclusion wi th regard to gall-stones in animal s, when he said 
that e,·ery excess of lime in the bile entei·s in to an insoluble com
bination wi th the coloring ma tter of the same, t he lime partly 
taking the place of the soda, and thus d iminishing the solvent 
power of the chola te of sodr,. An arg ument in favor of this i ~ 

fo und in the fact that the nucleus of most gall-stones consists or 
cholepyrrhin . 

So fa r as the lime is concerned with which the ch olepyrrhin, 
the fat ty acids, a nd the cholic acid in the gall-• tones are largely 
combi ned, the amoun t fo und in normal bile is known to be 
very small , nor do we know that, under a ny circumstances, an 
excess of lim e does a1'ise in the bile. F or tlii s reason Freri chs 
d oes not tl1ink lhat the lime of biliary concretions is furni shed 
by the li ver- tha t is, by the bile- bu t regards i t as supplied, 
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in greater part, by the mucous membrane or the gall-bladder. 
In support of this view he states that he has repeated ly found 
the mucous membrane or the gall-bladder coveretl with number
less crystals of carbonate of lime, and also refers to the finding 
of a gall-stone which lay in close contact wi th the wall or the 
bladder, its free surface, which was bathed in bile, being studded 
with cholesterinc crystals, while that portion or the stone which 
touched the walls of the bladder was covered with a thick crust 
of carbonate of lime. Experiences of this kind, as well as other 
circumstances, testify to the significance of catarrh of the gall
bladder in the development of calculi. 

In the further growth of gall-stones the same chemical altera
tions probably come into play which have here been discussed 
in connection with their beginnings or nnelei. But the structure 
of the stones ancl their so frequent laminated chat-acter would 
lead us to suppose that the chemical conditions and pathological 
alteration s of the bile, in any given case, undergo a certain peri
odical change. It is true that the circumstances on which the 
manifold and varying structure of the concretions. i11 indiddual 
instances, depends are unknown to us. Nor do we know any
thing more positive wiLh regard to any possibl e secondary meta
morphoses which the gall-stones rnigl1t undergo after their devel
opment in the organism, as H. l\Ieckel has tried to make us think 
probable. 

In connection with the question of the origin and growth of 
gall-stones we encounter the further question concerning certain 
destructive processes to which these concretions arc sometimes 
exposed during their sojourn in the organism. A3 this includes 
the matter o( the sol ution, the crumbling, the diminu tion in size 
of the concretions, a certain significance is attachecl to the sub
ject from a practical, therapeutic point of dew. 

It is undetermined whether gall-stones which hare once been 
developed can undergo complete chemical solution, and thus dis
appea r. " 'e cannot deny outright the possibility of such an 
ocenrrence, in vi ew or the fact that the partial solution or arro
sion of concretions, that is presently to be mentioned, is estab
li shed beyond adonbt. The solution of gall-stone in the human 
body, uncll'I· the influence of certain medicines (Durande's rem-
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edy, the internal use of chloroform, etc.), has been claimed by 
various parties as a positive fact. 

Attrition of the stones on one another does not take place 
as often as their form has led authors to believe.' And yet 
0. ·wyss (Betz' J\Iemorabilien, XVII . 18i2, p. 1) ascribes to this 
grinding process a prominent rol e among the factors which may 
cause the crumbling of gall-stones.' The fiat surfaces caused by 
the mutual attrition of stones have generally a different color 
from the other su rtaces of the stone, and show distinct concentric 
stripes if the grinding process has attacked cholesterine layers of 
diJTerent colors. The extent to which a stone may be encroached 
upo11 is very variable; sometimes a single ground surface ex
tends almost to the nucleus, indeed the nucleus itself, and there
fore the larger part of the entire stone may thus be made to 
disappear. A stone may, of cours~, be still more diminished in 
size if it is exposed, at the same time, to two or three grinding 
surfaces. Jn addition to being thus ground llown, a concretion 
is sometimes the seat or radiate fissures, whereby its destruction 
is hastened. 'Vyss even explains the favorable action of certain 
mineral.waters (alkaline, etc.) in cholelithiasis, on the hypothesis 
that active peristaltic movements of the gall-bladder are called 
forth by these waters, thns inducing the prolongeil rubbing to
gether of the gall-stones and their mechanical diminution in size, 
and facilitating their passage into the intestine, and expulsion. 

Erosion and crumbling of the stones are not rare processes, 
and on this ground alone deserve om attention. 

1 The stones with facets. which are so frequent, do not, as n rule, arise from this 
grinding process. On making a transverse section of these, one is convinced that the 
superficial layers nre deposited parallel with the flat surfaces. thnt they are, therefore. 
not cut through by the facets, whereas the central layers gradunlly assume the globular 
form. This would prove that the facets originate with the growth of the stone itself, 
and in so far represent its primary condition. The faceted stones owe their shape to 
the peculiar spatial relations within the bladder at the time of their origin. Their de
velopment seems to proceed in this way. that the spaces remaining between the cnlcnli 1 

which at first touch one another lightly, are gradually filled up with new laminatied 
deposit.M. 

~As such factors, JI. Meckel (MikrogMlogie), Frerichs, and others adduce tbe occur
rence of radiate fissures in i>tones, carious erosion, and the erosion in the form of flat· 
tened losses of substance caused by the bile. 
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So far as erosions are concerned, we someti mes encounter gall
stone" whic l1 present cavities and defects similar to those of cari
ous teeth. 'l'l1ese erosions are sometimes superficial, pe1·haps de
s troy only the cholesteriue coating of the stone at a circumscribed 
spo t, or they pass through several layers, even to the nucleus 
itself. 'Ve will leave undec ided the question of how far chemical 
processes come into play in the prod uction of these changes. It 
is generally taken for gmnted that the fluid s surrounding the 
stone exercise a solvent influence on tho layers. H the bile 
were rich in the allrnline salts of the biliary acids it mi1;ht, it is 
trne, dissolve at leas t the cholesterine and perhaps also the com
pound of cholepyrrhine an a lime. ' Bnt it seems to us a cir
cumstance worthy of note, because opposed to the theory of 
a process of s imple chemical solntion, that the erosions in ques
ti on do not attack entire layers of a given chemical constitution 
but that they destroy different layers in a similar manner, though 
locally circumscribed. I , therefore, conclude that causes are here 
at work which operate locally, and as this does not apply to the 
bile, which, as a fluid , must come equally in contact. with the 
entire surface of t he concretions, I should not know what other 
agency to think of but that of certain o[ the lower 01·ganisms 
(hacteria). These, indeed, fulfil all the conditions here existing. 
BaC'teria am often prPsent in the bile, especially if abno1·mal secre
tions and simihu pathological processes a1·e in proi(ress in the 
mucous membrane o[ the gall-bladder. Bacteria live principally 
on the mucus and other organic material s which are enclosed 
within the concretions, and by consuming these, within a certain 
ar~a, they render the cholesterine layers porous and prepare 
tlwm for mechanical crumbling. Indeed, the analogy between 
caries of teeth and caries oi gall-stones is not to be ignored. 

1 I recently came across nn admirable example of this kind. The gnll-blo.dder, which 
WM fillf!d \\•ith a number of chiefly small. laminated, cholesterine-pigment stones, and 
was contracted close ly upon its contents, showed a perforation that was occupied by a 
concretion or the size of a cherry. Beside!'! the calculi, the bladder contain ed only n little 
bile largely mixed with mucus and pus. A number of stones. hardly as large :.a.s a pea, 
were more or less extensively eroded in the manner de!'lcribed. In some of them the 
cbolestcrine !Ryer lying between tbe nucleus and the exteronl crust wns almost enti rely 
dissolved, aud of the crust itself but a few small arches remaiued, wide enough to pre· 
vent the dropping ont of the nucleus. 

YOL. IX.-45 
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The splitting and crumbling of gall-stones into a number of 
larger or smaller fragments has likewise been observed qnite fre· 
quently. Such fragments are occasionally met witli in the gall
bladder and its ducts on the dead body, or in the stools of per
sons suffering from gall-stones, and, according to the circum
stances of the case, may sometimes be fitted to the original 
concretion from which they were broken. Only those stones 
which are possessed of an inferior degree of firnrness seem to be 
l iable to this mechanical injury, particularly tho common cho
lesterine-pigment calculi. The pressure o( the strongly contract
ing gall-bladder, as well as the resistance which the concretions 
meet with from the walls of the ductus cysticus and cholec1ochus 
is sufficient to break them, especially if, at the same time, several 
stones are pressed against one another. Even during their prog
ress through the intestines stones might possibly undergo the 
process of crumbling. 

Etiology. 

The immediate cause of the formation of gall-stones is to be 
found in certain chemical alterations in the bil e, occuning coin
cidently with the prolonged stasis of this fluid, or at least with 
a retardation of its flow . Numerous conditions of the most 
varied kind are regarded as favorable to the development of gall
stones, and are consequently adduced, with greater or less jus
tice, as remote or predisposing causes of this affection. These 
conditions will be discussed below. 

1 . .Age plays an important part among the preclisposing 
causes of cholelithiasis. Although gall-stones have been found 
in persons of every agP, even in new-born children (see bdow), 
still this much is certain, that they are very rare before the age 
of twenty-fi,·e, tolerably frequent after the nge of forty, and 
attain by for theit· g1·eatest relative frequency in old age. In 395 
C'ases collectetl by Hein, he found only fifteen persons und1'r 
twenty-live years old, ancl only three of tl1ese were under twenty 
(viz., a girl of eighl!'en, another of seventeen, and a boy of six
teen). Similar results are obtained from the figures collected by 
\Valter, Fauconneau-Dufresne, and others; but the entire num-
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ber is still too small to determine accurately the relative fre
quency during the different periods o( life. The material on 
hand is not even snfficient to determine the qnestion of whether 
the maximum of frequency in the female sex falls within the 
same period of life as in the male sex, and whether there may 
not be two maxima-at least for the female sex, as it appears
the one of which woultl fall at about the fortieth year, and the 
other in old age. Indications of this s01-t would seem to be 
gil"e11 by the following figures of Durand-Fardel from 230 cases, 
all of which were diagnosticated by himself as biliary colic, dne 
to gall-stones: 

Under20years ... 

From 20 to 30 years ... . 25 28 

" 30 "40 " 40 13 53 

" 40 "50 " 28 30 58 

" 50 "GO " 32 19 51 

" 60" 70 " u 18 30 

" 70" 80 " 8 

Tol;al . . 142 88 230 

Durand-Fardel regards the great number of instances occnr
ring between the age of thirty and forty in women as standing 
in a causal connection with pregnancy, which is thought to favor 
the development of gall-stones. 

So far as biliary concretions in children are concerned, these 
generally present themselves in the shape of little white concre
tions of coloring matter within the inspissated bile of the blad
der. Portal and Bouisson have seen new-born childrPn who 
were highly janndiced, and whose autopsies revealed a large 
number of concretions of the size of a pea, partly in the gall
bladder and partly in the biliary passage$, especially at the point 
of entrance of the ductus choledochns into the duodenum.' 

1 Fauconneau-Dufresne, I. c., p. 136. 
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The rare occurrence of gall-stones du ring childhood and youth 
has been thought to have some connection with the grna ter activ
ity of the biliary secretion, as well as wi th the increased sensi
tiveness of the receptacles of bile, which are stimulated to ener
getic and continuous efforts at emp tying themsell·es on the first 
beginning of any stone-fo rma tion. 'Vi th increasing age the gall
passages grow, to a certain ex tent, more tolerant of solid bodies 
within them, prolonged stasis of bile takes place more easily, and 
the con cretions are ,L]Jowed a longer period o[ rest for g rowth. 
W' ith age an increase of precipitable substances appears in the 
bile, pa rticularly of cholesterine, which is developed more abun
dan tly in proportion to the incrnased retrograde metamorphosis 
taking place in the body. P erl1 aps something similar is trne of 
lime as of cholesterine. 

2. Sex.-The fo rmation of gall-s tones takes place decidedly 
oftener in the fe male sex than in the male. This unmistakable 
fact was p ret ty generally known to physicians as earl y as the 
middle of the last century. Among 230 cases collected by Du
rand-F ardel (1868), wi Lhin hi s own fi eld of observation, 142, or 62 
per cent., were in fe males, and 88, or 38 per cent., in ma les. This 
proportion agrees prntty well with the fi gures of Ilein , according 
to which, in 620 cases, 377, or 61 per cent., occurred in females, 
and 243, or 39 per cent., in males. The liability lo the d isease in 
the two sexes would therefore be about in the proportion of 2 : 3. 
'l'hc causes of the preponderance of the d isease in the female sex 
are anything but plain. It is na tural first to seek for these in 
the sexual fun ttions of the woman. But even the fact, as such, 
tha t the fo rmation of gall-stones in the female sex is influenced 
or fav ored by the sexual functions is not established ; much Jess 
can we demonstrate any intimate rela tion between thi s abnormal 
condi tion and the processes of menstruation , pregnancy, etc. Ac· 
c01·ding to Soemmering, ·biliary calculi are noticeably more fre
q uent in those years when menstrnati on ceases. 'Villemin, on 
the contra ry, states that the beginning of cholelith iasis in women 
does, indeed, sometimes occur at the change of life, but that he 
has also seen instances in which previously exi sting a t tacks of 
thi s affec tion have ceased with the close of the menstrual epoch. 
Among the ex ternal conditions by which it has been sought to 
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explain the more frequent occurrence of gall-stones in the female 
sex, we may mention the peculiarly sedentary habits of life of 
women, as well as the unwise use of corsets, which constrict the 
region o[ the liver. 

Acconliug to Fiedler, 41300 autopsies were conducted in the Dresden City 
Hospital in the seventeen years from 1853 to 1869 inclusive, and among this 
number the presence of gall-stones is mentioned in the notes in 270 cases (7 per 
cent.). But Fiedler remarks that in reality this number is too low, as the condi
tion of the gn.11-Uladder is often not mentioned. FiecUer's notes with regard to 
the occurrence of gall-stones in the several different years are worthy of notice. 
1.'hese concretions were found during the yea.rs 1853 to 1869 in the following per
centage of the autopsies conducted each year, viz.: 9.5, 14.0, 9.2, 7.9, 9.8, 6.7, 
4.2, 4.2, 6.1, 5.0, fi.2, 4:.5, 6.4, 4.7, 6.4, 5.2, and 4.1 per cent. The larger percent
age occurring during the early part of this period is clue in part to the fact that 
at that time a larger proportion or older people was admitted. At the same time, 
there is no denying the possibility that other unknown circumstances may have 
had an influence on those numbers. Among 2,511 male bodies, go.11-stones were 
fouml ninety-eight times (3.9 per cent.), while among 1,789 female bodies they 
were found 17:2 times (9.6 per cent.). During the years 18.)3 t-0 1869 the following 
percent. o[ allfemalP. bodies examined were found to contain go.]J-stones, viz.: 17.l 
15.0, 12.2, lG.4, 9.4, 9.3, G.2, 6.6, 8.5, 6.7, 9.1, 6.7, 12.9, 7.0, and 7.3 per.cent. Of 
the 270 bodies containing gall-stones, 36.3 per cent. would therefore belong to 
the male sex, and G3. 7 per cent. to the fema.le sex, a proportion which corresponds 
very nearly with that obtained from other sources (see above). Only three of 
those 270 persons affected with gall-stones were under twenty years of age (seven
teen to nineteen years old). 

3. Conditions qf the Soil, Climate, Season qf the Year, Social 
Condition, etc.-\Vith regard to any inflnence which the agencies 
mentioned above may have on the frequency o[ the formation or 
gall-stones, we can find only imperfect and occasional statements 
to which no great value can be attached. bec·ause they are based 
on mere esti mates, and not on positive figures. Cholelithiasis is 
said to be strikingly frequent in Hanover (Ifalle1., Soemmering, 
Canstatt), in Lithan (J. Franck), in Snabia, England, Hungary 
(Ca11 t~1tt). In Viennn, according to J. Franck, at least every 
tenth body is found to contain gall-stones. According to my 
own experience, the comparative frequency o[ the di sease in 
Suabia wonlcl not seem to be great, but I also can furnish no 
positil'e figures. On the other hand, it is claimed that gall-
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stones are very rare in Holland (Brugmans), aml probably also 
in Finland; at least, a very experienceil physician from Ilelsing
fors recently told me that in all the numerous autopsies he had 
attended at home he had uever seen a gall-stone. The attempt 
has been made to explain the frequency of gall-stones in a cer
tain given region by the character of the drinking-water, espe
cially by the fact of its containing a larger amount of l ime. But 
these theories are by no means sustained by sufficient evidence. 

The same uncertainty exists with regarcl to climate.' It has 
been assumed that the abundant secretion of bi le in hot climates 
antagonized the development of gall-stones (J. Franck), and 
thence concluded that gall-stones must be ram in hot climates. 
But this is by no means proved. Saint Yel,' for instance, be
lieves that cholelithiasis is as frequent in excessively hot as in 
temperate climates, and equally so in the negro as in the white 
man. 

'rhe seasons ef the year seem to exert no noticeable influence 
on the freq LLency of this disease iu man. 

So far as social conditions are concerned, gall-stones are 
more frequent among the favored classes than among work
ing people, and among the latter the agricultnral class is 
said to be more exempt. It is certain that biliary colic is less 
frequently met with in hospitals than in private practice. 
Amongst the large number of patients treated in all the hospi
tals of Paris there were but seventy cases of biliary colic to be 
counted in 1861, and ninety in 1862.' The cause of all this is no 
doubt principally to be found in the influence exerted on the 
development of gall-stones by sedentary methods of life (see 
below) and different kinds of nourishment. 

1 Comp:i.re !Tirach, lldb. d. hist. geogr. Pathol., 11., p. 32: "Gall-stones Jikewise 
appear (in a striking manner) to be more rnre in the tropics than in the temperate 
zone!'!. Annesly and Twining, it is true, mention them among the diseases of India, 
but 1\Iorehead, on the other h11.nd, remarks that while practising there for many yea.rs 
he only saw four cnses; and Pruner also declares that the nffectiou is more com
mon in Europeans and Turks than in native-born Egyptians and negroes. In European 
Turkey, Rigler sa.ys, gall-Btoncs are frequent." 

9 Traite des maladies des r6gions intertropicales, Paris, 1868. 
3 Dictionn. encyc. des sciences mCd., IX., p. 40J. 
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4. Heredity.-According to Fauconnean-Dufresne, cholel ithi· 
asis is ofien hereditary. He bases thi s assertion on the experi
,ence of the bath physicians (at Yichy) who so often have the 
opportunity of observing liver diseases of all sorts. This point 
requires still farther elucidation. 

5. Certain diatheses and faults of constitution have repeat
edly been adduced as causes of the development of gall-stones, 
01· at least, as circumstances favorable thereto, but do not seem to 
me to play any special role in this direction. \Vhen one man calls 
attention to the frequent occurrence of gall-stones in the victims 
of cancer, or another (like Dnrand-Fardd) to the coexistence of 
cholelithiasis with chronic cutaneous eruptions. psoriasis, eczema, 
and the like, it is not at all necessary to fall back on a diathesis 
to explain these facts. Such cases, in fact, do not seem to pre
sent anything more than an accidental coincidence of t"·o dis· 
eases which are both of them quite frequent at certain periods of 
life. Among the older physicians the gouty diathesis was espe
cially cited among the causes of cholelithiasis, and, as it would 
appea r, unjustly so. The simultaneous occurrence of gout and 
biliary calculi in an individual is not very frequent. If the phy
sicians at watering-places (for instancP, at Karl sbad or Yichy) 
often observe the coincidence of these two diseases, the peculiar 
circumstances under which they practice forbicl our accepting 
it as evidence of what would hold goocl on a general a1·erage. It 
is only necessary to remark how seldom women suffer from gout, 
while they affo1·d a much larger proportion of the cases of gall
stones thau the male sex, which is especially liable to gout. And 
why should not gouty patients sometimes suffer with gall-stones, 
since val"ious circumstances which fa1•or the development of gout 
a l~o notoriously contribute toward the formation of gall -stones, 
as, for instance, more ad1·anced age, sedenta ry habits of life, the 
prolonged bodily rest compelled by the paroxysms of pain, 
habi tual dyspepsia, etc. At all events, no proof has yet been 
bronght forwarcl of any in timate cansal connection between gout 
and the formation of gall-stones. 

As Frerichs !ms alreacly declared, there is absolutely no 
ground for r ecognizing a peculiar diathesis for the production of 
gall-stones, an analogue to the mic acid diathesis, wh ich, like 



71 2 VON SCII UEPP EL. -BILIARY P ASSAG ES. 

the lat ter, migh t be based on a nomalies of tissue meta morphosis. 
F or gall-stones occur in the mos t di!Ierent consti tutions, w!Ji le 
t heir dependence on general disturbances of tissue rnetamorp!J o
sis cannot be demonstrated. 

Corpidence is al so frequently assigned as a cause of the cle
velopmen t or gall -stones. Cholelithiasis certa inl y does occur 
often enough in corpulent people, although it is well-known tha t 
very lean people are al so affected in the same way. Bu t the one 
is not caused by the other. A similar relation seems to ex ist 
between these two affections as between gout and the fo rmation 
of gall-stones, inasmuch as the circumstances which contribute 
toward corpulence al so faror the development of gall-s tones. 

Qui te recently Beneke ' has called attention to the frequent 
coincidence of ga ll-stones wi th atheromato us degenerat ion of the 
arteries and excessive fat-developmen t in tbe body. Ili s con
clusions are based on the examina tion of 375 dead bod ies, 30 of 
which (8 per cent.) had gall-stones, whil e atheroma to us degenera
ti on was fo und in 114 (30.4 per cent.). Of t hese 30 cases of gall
stones, 22 (78.3 per cent.) were coincident wi th a theroma of t he 
arteries (in 13 of the 22 the atheroma tous process was very far 
adva nced) , and in only 8 cases (26.6 per cent.) of gall -stone was 
there no degeneration of the arteries. According to Beneke's 
showing it woulcl appear as if the occurrence of gall-stones at an 
earlier period of life (from twenty to thir ty yea rn of age) was 
connected with a somewhat earlier development of atheroma tous 
degenerati on of the arteries, for among 22 cases of gall -s tones 
wi th a theroma, 4 (almost 22 per cent.) occmTed between the age 
of twenty ancl thir ty, while a mong 92 cases of a rterial degenera
tion withont the simultaneous exi stence of gall -stones only 9 
cases (10 per cent .) hap pened a t the same time of life. Ac
cord ing to Beneke's obser vations both the development of gall
stones a nd atheroma tous degenera tion of ar teries are frequently 
accompanied by the abundan t and even ex cessive development 
of fat within the body . Benek e, however, resen•es hi s judgment 
as to t he causal rela tion between the p rocesses of gall-stone for
mation, athcromato us degeneration, and fa t-development. It is 

1 Dent.sell. Arch. f. klin . Med. XVIII. 1 Heft. 1876. 
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WOl' thy Of l'ema rk, h owever, tha t he is not inclined to rega!'d the 
mol'e abtinua nt production of cl10lesterine as a cause of the for
mation of ga ll -swnes. 

6. A f aulty d iet, particularly one too lal'gely composed of 
meat, iudnlgence in very fat food and in spiri tuous drinks, are 
among the causes which one often hears assig ned for the develop
ment of gall-s tones . I t is hard to say how much truth there is in 
this sta tement. F or gall -stoaes are of tea enough d eveloped under 
diametrically opposite conditions of diet, and many people re
main exempt in s pi te o( indulgence. It will not be denied that 
diet has a n influence on the form a tion of gall-stones, but this in
fluence cannot, as ye t, be scientifically defined, and all evidence 
is wan ting fol' any direct connection between the two. F or i t is 
proba bly not by their mere introduction that an excessive meat 
diet or fat diet a re inju1'ious, bu t from the fact that t hey dist ttrb 
the diges ti on and the secretion of bile in a general way. In the 
employment of alkali es [or choleli thiasis we aim not so much a t 
a dirnct chemical al teration of the bile as we do at the restora· 
tion or normal digPstion and the secretion of bile generally. 

Among the pa thogPnetic influences lying a t the fo undation of 
the devPlopment o[ gall -stones, those circum stances occupy an 
es pecially impo1·ta11t position which cause a retardati on or anes t 
o[ the fl ow o[ bile, because it is easier to see thei1· method of 
operation. Among this class we may reckon the foll owing : 

7. Too lon.r; an I nterval between .iJieals.- Dnring these inter
val s the bile rPtai11ed in the gall-bladder is in a state of com
parative rest. Any precipitates that may be prespnt have time 
to form themselves in to concretions. Frerichs, who has called 
attention to this fact, thinks that the delay o[ the bil in the 
gall-bladcl er is of more sig nificance, as l'ega rds th e fo rmation of 
stones, ti.Jan the character of the nourishment or the general 
condition of nutrition. 

8. Sedentary IInbits.- E rnrything that pu ts an individ ual at 
rest, bod ily, and keeps him so. in ter[eres wi th the fl ow of bile, 
and thus ravorn the developme11t of concretions. This appli es. 
then, not only to so-call ed sedentary habi ts, which render chol e
lithiasis so comparath·ely frequent a di sease am ong women, 
among schola rly men, and among the better classes of society; 
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it also holds good with regard to prolonged confi nement to bed 
in tedious diseases (S. Cooper, 'Villemin), and to other similar 
ci1·culllstances. " 'hen Haller and Soemmering report tbat thi s 
disease is strikingly frequent a mong the prisoners at Cassel and 
J\fayence, we sh ould certainly be inclined to assign the lack of 
l·xercise as the principal ground for this, although a defi ciency 
of light and air, improper nourishment, a nd other causes, may 
contribute toward i t. Glisson' was one of the first to demon
strate that cows often s ncrer with gaJl..stones during the winter. 
when they are fed on hay and straw, t.hese stones passing from 
them in the spring when they feed on grass. 'Ve will not pre
tend to decide whether, as Frerichs claims, this is due to their 
1·est in the stall cltuing the winter :incl their more ab undant ex
ercise in the meadows in spring. Probably the method of diet 
and the lack of exercise co·Operate to this end. 

9. Any anatomical cltanges in the liver and gall-clncts which 
are calculated to render tlte excretion of bile 11wre difficult farnr 
the formation of gall-stones. To this class, among others, belong 
tnmors which press on the biliary passages (for instance, cancer 
of the liver), or which are situated in the wall s of the gall-blad
der, inflammations and degenerations of the gall-bladder, as 
well us adhesions of the same to neighboring parts, by means of 
which changes the contraction of the blaclcler and the consequent 
evacuation of its contents is rendered difficul t or even impossible. 
Everything that induces the blocking up or compression of the 
biliary passages becomes at once an indirect agent in the devel
opment of gall-stones, and those stones which arise within the 
gall -ducts are almost all to be referred to causes of this kind (for 
instance, phlegmonous inflammation of the ducts, etc. ). 

Finally, catarrh of tlte gall-bladder and of the biliary pas
sages must still be mentioned as a prominent cause of cholelithi
asis. In view of the so frequen t coi 11 eicl ence of gall-stones and 
catarrh of the bladder, we have every reason to be cautious in 
judging of the causal connection between them, for it is evident 
that gall-stones may just as well g ive ri se to the catarrh of the 
gall-blaclcler, etc., as, on the contrary, to be themselves caused by 

1 Anatomin hepntis, p. 105. Hogre Comitum, 1G81. 
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tliis catarrl! . Although, in any individnal case, tile causal con
nection may not be p lain ly seen, yet this umcl! is certain, that 
catanh favors the development of stoues in general, iu the ga ll
bladder as well us in other cavities a nd canals lined with a mu
cous membrane. I t is highly probable that tlie method by whic!J 
cata nh of the bili:u·y passages contributes to the development of 
biliary concre tions is variable. By means or swelliug of t!Je 
mucous membrane in the ducts, by means of a semi-pa1·aiyzcd 
condition of the ga ll-bladder, the catarrh may hinder the fl ow of 
bile. 01·, again, a chemical alteration of the bile, especially the 
acid reaction or the la tter, may be brought about by the exc1•s
sive secretion of mucus which is mingled with the bile, and thus 
the formation of calculi is excited by chemical methods. Fi
nally, the prodncts of catarrhs, such as Jumps of mucus and the 
like, may furnish the nucleus about which substances precipi
ta ted from the bil e may collect and form a concret ion. 

10. Foreign bodies, which play so prominent a role in the 
formation of urinary and intestinal calculi, being met wi th so 
seldom in the gn.ll-bladder or biliary passages, rarely g ive occa
sion to the fonnat ion of gall-stones. The few known instances 
of this kind have already been mell tioned. \Ve may, howe,·er, 
1·efer to the conjecture of U ettenheimer,' according to which 
8ill'eds of the mucous membrane of the gall-bladder, whiuh have 
undergone fatty 01· calcareous degenerat ion, when they have be
come detached, might serve as the nucleus of concretions. 

Pathology and Pathological Anatomy. 

Gall-stones may originate and grnw wherever there is bil e. 
They are therefore occasionally met with in all parts of the bili
ary passages, but no doubt their orig inal development takes 
place only in the gall -bladcler and in the bile-ducts of the liver. 
\Vhenever they are seen in other places they have undoubtedly 
tra1·elled thitlwr, by various ways, from the parts above named. 
'rhe way inclicatcd by nature leads through the excretory ducts 
of lhc liver or ga ll-bladder, finally evacuating all stones through 
the dnctus choledoclrns communis into the intestinal canal, 

1 Archiv f. Annt. u. Pbysiol. von Reichert u. Duboia-Reymond. 1872, p. 509. 
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whence they then usually escape per an um, rarely travelling up· 
ward. Exceptionally, though much oftener than is generally 
believed, stones leave their originu,l place of development by un
natural paths, opened by means of ulcera tion and perforation, 
reaching various and often far distant parts of the body. 

I n the interior ef the liver, and in the branches of the ltepatic 
d·uct, gall-stones are com paratively rarely met with; still there 
are a good many observations to this effect on record from more 
ancient as well as modern tim es, ' and every busy anatomist 
will be able to add to this number from the cirnle o( his own 
experience.' Sometimes we find the ducts o[ the li1•er, through· 
out their eutire extent and clown to their ti nes t branches, stuITed 
with an immense number of concretions, which are generally 
small and black, and often soft. Sometimes we find, principally 
in the larg<>r hepatic passages, a moderate number of brown, 
il'regnlarly angular stones, with facets, ranging from a size above 
that of a cherry-pit down to that or a mill et seed. Again, we 
may find certain o[ the coarser passages fill ed, for a greater 01· 

less length, with cylindrical stones, nearly one centimetre thick. 
Even bmnched, coral-shaped concretions, solid or hollow, ha1·e 
been observed in the liver passages. 

The bile-ducts are generally found dilated by the gall-stones, 
sometimes to a very high degree, up to two centimetres in diame~ 
ter. The dilatation is usually uniform ; rarely it is sacculated, the 
concretions lying in niche-like projections of the wall of the duct. 
Calculi, lurthern1 ore, cause an inflammatory irritation of the 
walls of the ducts, which sometimes results merely in catarrh, 
with an abundant secretion of mucus, sometimes leads to ulcera
tion and purulent clestrnctive changes in the duct walls, bu t 
more frequently terminates in proliferation or connect ive ti ssue, 
and considerable thickening o[ the wall s or the ducts in the shape 
or weals. The inflammation set up by the gal l-stones may also 
extend lo the neighboring glandular tissue, which is thereby 
thrown into a state of cirrhotic induration, in fact may be com-

1 ~troruagni, De scdibus. etc., epist. 37, art. 11. FauC<Jn11eo,u-Dufresne1 I. c. 1 p. lJ:l 
ct seq. 

2 Compare the pictures in Cruvtiilltier, 1. c., Jivre 12, pl. 5; in Lebert, I. c., pl. 
cxxv. 1 fig. o. 
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pletely obliteratecl for a cer tain distance. Liebermeister' cle
scribes such a case of interstitial hepatitis, in consequence of 
gall -stones, which tillecl the biliary passages of the liver. If the 
inflammation set up by the gall-stone assumes an acute charac
ter, purulent clestruction of tissue follows, ancl we have an ab
scess of the liver. In our part of the worlcl probably the majol'
ity of the cases o[ icliopathic hepatic abscess Ol'igi nute in this 
way. If the intlammation extencls from the bile-clnct to the 
branch of the portal vein accompanying it, then a pyleplilebitis 
is developecl. 

Sometimes gall-stones are Connel in the lil'er, enclosecl in a 
cyst-like connectil'e-tissue capsule, which clo not li e within the 
biliary passages, but appear enclosecl on every hancl by liver 
parenchyn1a. This smte of things migh t be most naturnlly ex
plainecl on the theol'y that the stone odginally containecl in the 
biliary canal hacl causecl aclhesive inflammation resulting in the 
obl iteration of the canal ancl the fonnationof an ~nc losing cap
sule about the concretion. Piel'qu in' has seen a pure choles
terine stone of the size of a pigeon's egg within a hal'd, th ick
wallecl connective-ti ssue capsule in the miclst of the liver paren
chyma ; also a second stone of the same kincl as large as an 
almond in a similar capsule. 

The hepatic duct itsel[ is more rarely the seat of concretions 
than any othel' pol't ion of the bilial'y appamtus. This is easi ly 
explained. For, as a rule, stones that rPach the hepatic cluct 
ha1•e come thither from the branches of tltis canal wiLhin the 
liver. The ful'ther t hese stones advance, the wicler the canal 
grows ; therefore, as a rule, they are not retained in the hepatic 
clnct, but pass on into the common cluct. \Ve cannot cletermine 

1 Beik z. pathol. Anat. u. Klinik d. Leberkr:i.nkh. T Ub., 186-1. p. 13.J. Similar ob· 
i:;ervntions, although they nre ass[i.iJ:ible on the point. of the supposed causal connection, 
are reported by l!"'al'gstein (Berlin. klin. Wocbenschrift, 18771 Nos. 16, 17, 19), and 
by Roller (ibid., 187!l, No. 42). I once saw, on the sharp border of the left lobe of the 
liver of an elderly person, a sharply defined portion of the organ, about a. cubic inch in 
si7.e, CO\'Cred by peritoneum thickened in weals, where the glandular tissue had disnp· 
pearcd to l;be Inst trace, and where the sacculated, distended bile·dnctM were filled with 
cylindrical, knobby stones u.nd mucus. Between the thickened wu.lls of the cana.l there 
wns but a little connective tissue. 

' Cited by Faucormeau-D11frane (l. o.), p. 150. 
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whether stones which originate in the gall bladder and have 
passed through the cystic dnct can ascend into the hepatic duct. 
Such a performance must certainly be extremely rare. The 
autochthonous appearance of concretions within the trunk of 
the hepatic duct can hardly be supposed to take place unless the 
canal is the seat of irregular dilatations or other deformities 
favorable to the stagnation of bile a1Hl the development of stones. 
The few cases of stones in the hepatic duct have presented very 
varied conditions. In one case we may find a stone freely mova
ble in the canal without its being apparent just what should 
retain it in this place. In another case, especially when the 
stones are l:rrger, they are wedged tightly within the duct, and 
if they remain in I.his position long, a correspondingly wide dila
tation of all the bilia1·y passages must result, as well as a stasis 
of bile. It is, of course, to be expected that stones which 
are retained within the hepatic duct, especially if they are 
wedged in there, should induce catarrh, ulceration, etc., of the 
walls of the canal. In other cases, again, calculi accumulate 
within the hepatic dnct, because the common duct is likewise 
filled with the same, whereby the escape of stones within the 
hepatic duct is rendered impossible. Cruveilhier's case (Atlas, 
livr. XII., pl. 5), already cited, was of this sort, the entire 
biliary apparatus being filled with blackish green stones, the 
hepatic duct, as well as the other canals, being greatly dilated, 
the bile, at the same time, tlowing down into the intestine along
side of the stones. 

The gall-bladder is the place where gall-stones are developed 
most frequently and in the largest number, [or here they find 
the most favorable conditions for their formation . The spatial 
relations betwePn the gall-bladder and the concretions it contains, 
vary very much according to the size, shapP, number, and other 
conditions of the latter. Generally the stones lie free and mova
ble within the bladder; they are often surrounded by healthy 
bile, and the bladder itselI shows no pathological change what
ever. In rare instances the calculi lie in diverticnla o[ the cystic 
wall, for the formation of which they have probably themselves 
given the lfrst occasion. Sometimes, also, firm concretions of 
coloring matter, from the smallest size up to that of a millet-
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seed, are found embedded in the substance of the mucous mem· 
brane of tbe bladder, with regard to which it is supposed that 
thPy were originally developed in the dilatP.d gland cavities of 
the mucous membrane.' Occasionally firm adhesions exist be
tween a larger stone and the surface of the mucous membrane, so 
that the stone is with difficulty loosened from its attachment to 
the organ, or the concretion may be partly or entirely enclosed 
in newly formed connective-tissue membranes which adhere firmly 
to it.' The more extensively the stones lie in constant contact 
with the mucous membrane of the bladder, and the more rough 
and unernn their surface, the morn surely will they call forth in
tlammatory changes in the mucous membrane as well as in the 
entire wall of the gall-bladder. Either a catarrh of the mucous 
membrane ensues, the latter is swollen and injected, secreting 
mucus and pus from its free sm·face, which are mingled with the 
bile as Jong as the cystic duct remains permeable; or ulceration 
occurs, ulcers of larger or smaller size being developed, or 
sometimes even the entire mucous membrane presenting one 
continuous ulcerated surface. The ulcerative loss of snbstnnce 
sometimes affects only the upper layers of the mucous mern· 
brane, sometimes its entire thickness, or, final ly, the ulcera
tion, softening, and necrosis may extend to the other coats o[ 
the gall-blndc1Pr and end in perforation of the bladder.' The 
-- ---

1 This circumskmce was known to M<Yrgagnt. Of late Frt1·icllfl, G1tbler, Durand
Fanlel, :md others have made similar observations. It. has been assumed by others, no 
doubt unjustly, that the concretions in question originally arose within the c:wities of 
the biliary passages, ancl that they had tried to perforate the walls of the latter and 
stuck fast in the attempt·. 

1 I recently found the ga.11-hladcler of an old \Voman filled with a large number or 
etooes, two of which, of the size of a walnut. and barrel-shaped, lay next to the neck of 
the bladder, while the rest, of the size of a pea, and having facets, completely filled the 
body of the org'ln. E,·ery one of these stones, even those which did not touch the 
walls of the blad rl ~r, was enclosed in a separate chnmber, formed by bands and cords 
of connective tis:f9c gi\'Cn off by the mucous membrane, whose surface wa.s smooth nnd 
cicatricial. these bandB occupying the space between the rounded edges or contiguous 
stones. These dividing wnlls passed like lattice-work through the entire width of the 
cavity of tbe organ. The indivirlual chambers stood in open communication with 
one another by means o( round orifices correi;;ponrling to the facets of the stones. There 
wns no trace of bile nor of mucus in the bladder, the cystic duct WM obliterated, and 
the thin .... all of the organ consisted of a simple layer of indurated tissue. 

'Compare the section on Cholecystitis, etc. 
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further fate o( the patient in that case depends on whether, at 
the moment of perforation, the gall-bladder is or is uot grown 
fast to neighboring organs. In the first case it results in the 
formation of a bilia1·y fi st ul a (which see); in the other, in the 
escape of bile, perhaps also o( the stone itself, in to the cavity 
of the abdomen. The latter is especially liaule to occur when 
the stone, by pressure on the otherwise round bladder, causes a 
gangrenous softening of the same. " 'ith regard lo the results 
of this occurrence, which, as a rul e, consist in a rapidly fatal 
peri toniti s, compare the chapter on Ruptures a nd P erforations 
of the Biliary Passages. 

Occasionally the ulcers heal again, although sometimes the 
gall-bladder remains filled with stones as before. Radiate, 
smooth, whitish cicatrices are formed, which contrast sharply 
with the reticulated appearance of the normal portions of mu· 
cous membrane. 

Another class of cases is cliaracterized by the fact that the 
stones contained in the gall-bladder beget a chronic state of in
fl ammation of the walls of the la tter which res ul ts in the atro· 
phy, and finally in the complete devastation of the bladder. In 
these cases both catarrlrnl and ulcerative changes take place 
simulta neously on the su rface of the mucous membrane, but at 
the same time a chronic pltlegmonmts inflammation of the nm
cous membrane occurs which leads to diffuse connective-tissue 
proliferation. The mucous membrane then assumes a more 
smooth, uniform su rface, a whitish appearance, nml a leathery, 
tough quality. The bladder also draws itself firmly about it" 
stony cont<•nts, which is particul:uly the case with 1·ery large, 
$Olita1-y stones. By reason of its constant efforts to rid the or
ga n o( its abnormal contents, the muscular coat of the bladder 
undergoes well-marked hypertrophy and assumes a more fl esh
like character. This hypPrtrophy is not always uniform, but 
sometimes particu larly affects certa in fasciculi of muscle. These, 
then, stand out more prominently on the inner surface of the 
ga ll-bladder and, under some circnmstances, lend this surface 
an a ppea rance similar to what is seen in tlrnt form of hyper
tl'Ophy of tlH· urinary bladder known as Vessie a colonnes. IC 
stronger bundles of muscular fibre stand out singly, and it bap· 
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pens that a stone lies between them, the wa1ls or the bladder 
1JJay sometimes, by this nwans, be poucheu like diverticula; 01., 
in case the hypertrophied muscular bundles run in a circular 
manner, tlte organ itself may be clh·idecl into several successive 
compartments communicating with one another. The serous 
l'O\'ering of lite bladder likewise takes part in the inflammation ; 
it becomes thickened into a whitish rind, and Iom1s adhesions, 
sometimes by means o( loose cellular tissue, sometimes by tense 
fi brinous masses with neighboring organs, especially with the 
u·ansversc colon, the cluoclennm, the stomach, etc. The concre
tions, tightly enclosecl by the thickened bladder-walls, now con
stitute the sole contents o( the ga11-bladc1<•r. There is no room 
left for bile; as the mucous membrnne has grown smooth and 
exchanged its original anatomical character for tliat or a thick
enell serous membrane, no mucus nor pus is any longer prn· 
duccd, and the inner surface of the bladder often se!'ms insep
arably nclhen•nt to the outer surface of the "tone. Finally, a 
retrograde metamorphosis may be set up in the tissues of the 
gall-bladder in such a way that the muscular coat atrophies and 
tl!P entire walls are transformed into a rigicl shell a lmost as ba1·c1 
as bone by means o( the deposits o( lime salts. Thus the typical 
encl o( the process is l'eached, the stone is encapsulated, the blad
der completPly destroyed. This condition remains stat iona1-y to 
the end of lift'. The stones in the bladder have thus become 
entirely harmless. 

\Yhile, on the one hand, those changes nre taking place which 
t1>nd toward the devastation of the gall-blaclcler, some ulcer may, 
on tile other hand, penetrate into the depths of the mucous 
membmne and cause pe!'foration o( the organ with the results 
pre,·iously indicated. 

Although gall-stones oCten enough cause sel'ions clistnrbances 
by their sojourn in the gall-bladder and the ducts of the liver, 
yet in most cases the series oC pathological manifestations does 
not begin until the concretions are set in motion in order to 
leave their place of origin by one ro11te or anothe1·. This change 
of location may take place in one o( two ways. 'l'he ga11-
~to n es, in tltpir wandering, may take the route prescribed by 
nature, pas,ing out of the gall-bladder through the cystic into 

VOL. lX.--46 
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the common cluct, or from the clucts of the liver clirect into lhe 
latter, then forcing themselves through the diverticulum Yateri 
into the duodenum, to be expelled through the mouth or, as 
a rule, through the anus. Or, again, the change of location 
may be effected by means of unnatural rontes, the concretions 
giving rise to ulceratil•e processes by means of which they are 
at least enabled to forsake their original location, and are also 
often Jinally expelled from the organism (by so-called biliary 
fistulm). Jn either of these ways the cure of cholclithiasis may 
be accomplished-that is, the complete removal of gall-stones 
from the bocly. But the process of a change of location itself is 
very often associated with the greatest suJiering ancl clanger to 
the pa ti en t. 

So far as the passage oi gall-stones by the natural route is 
concemetl there is no trouble in understanding how they may be 
transported from the ducts of the liver into the cluctus chole
clochu•, but the same cannot be said with r~gard to the entrance 
of stonPs from the gall-bladder into the cystic clnct. If the ducts 
of the Ji,·er interpose no special hinderance to I he 1110\·ement of 
calculi, if the latter do not lie in ponches of the ducts, are not 
graspccl with unusual force by the walls of the laltPr nor ac1he· 
rent to the same. if the stones do not pos;ess a diameter clispro· 
portionate to the normal calibre of the passages, then, as the 
system of canals increases a little in width till near the month 
of the eornmon cluct, we can readily understand how the current 
of the bilP shonlcl suffice for the transportation of tlw calculi until 
they reach the divc1·ticnlnm Yateri, especially if the cunent some
timrs becomes stronger under a. temporary jncrcase in the arnonnt 
of bile. and inasmuch as this movement is also aided by an ap· 
propriate position of the body and, perhaps, also by Lhe action 
of abdominal p1·essnre. 

\Ye h:we, however, no clear insight into the mechanism 
whereby calculi pass from the gall-bladder into the neck of tlie 
organ and the cystic cluct. Although the aclrnnce of stones 
into I his cluct may depend npon various causes, we cannot bnt 
aclmit that the stream of fluid which is pressed out of the gall
bladdc>r occupies the first place among tliPse cans<'S, and is inc1is· 
pen sable thereto. 'l.'he stone is, so to speak, caught by a wave 
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ancl thrown by it into the neck of the bladder. Aside from the 
coutraction of the organ itself, cP1tain ad,·entitious circumstan
ces may contribute to render the propulsion of the bile more 
powerful, as, for instance, abdominal pres:;ure (at stool), acts or 
vomiti11g, certain positions of the body, perhaps also ex ternal 
influences, as blows upou the abdomen, etc. The supposition 
that a powerful current b necessary for this purpose is supported 
by the obsPrvation or \Villemin, who repeatedly found that at
tacks of hepatic colic were preceded by an unusually great ful
ness of the gall-bladder. If the bladder then contracts power
fully to l'Clien> itself or its fluid-contents, one or more concretions 
may be sdzetl by the cmrent and dri1•en into tbe neck of the 
organ. Patients, it is tl'lle, generally blame an attack o[ indi
gestion as the occasion of the paroxysm or biliary colic. Even 
iC they should bt~ right about this, it woultl not help us to under
stand the entrance of the stone into the duct ; antl, on the other 
l1antl, it might with justice be asserted that the (latent) beginning 
of a paroxyHm, if it happened to coincide with the process of di
gestion, might cm1se all sorts of dist L1rbances or the latter. 

The anatomical relations o[ the cystic duct are by no means 
favorabl e to the progress o( the stone toward the common duct. 
Larger concretions, or those which are unfavorably situated, are 
often retained even in the neck of the bladder, while others, ernn 
tolerably small ones, o( not more than 3 to 4 mm. in diameter, 
are frequently an-ested within the cystic clnct. Tht' sharp beml 
in the canal immediately behind the neck or the blaclder, its 
average nornml wid th or only about 3 mm. in cliampter, the 
fold-like project ions of its wall in the direction o[ the I umen,-all 
these facto rs contribute to render the passage or stones throngh 
the cystic duct difficult. Inasmuch as the cystic duct itse!C pos
sesses no muscular fibres, the only thing that can serve as a 
propelling power is the vis a terr;o which the bile following it, 
driven by the contraction o( the muscle or the bladder, exerci ses 
upon the stone.' To what extent the propelling power o[ the 
bladde1· is supported by abdominal 1wPss11r<', by the respiratory 

1 The influence which the muscular cont of the bladder exercises on the procefls in 
question i-1 proved by tho<ie cases wbcre hypertrophy of ics muscular bundles has been 
developed o.[ter the o.nn.logy of the r essie ti coV:mnes. 



724 VON SCIIUEPPEL. -B!LIAHY PASSAGES. 

movements and other infiuences, cannot be even approximately 
estimated. \\'e shall return to the question o( how large a stone 
may be and still pass through the cystic duct, when we discuss the 
passage through the still narrower diverticulum of the common 
duct. 

The time required to pass through the cystic duct varies 
within very wide limits for stones of different sizes, etc. The 
only basis given u s for determining this question consis ts in the 
duration of paroxysms of biliary colic (:me below). l\Iany s tones 
never pass through the duct. Tlwy become tightly ioedgecl be
tween its walls and remain there pPrmanPntly, i1 they are not 
afterward released from this position by ul cerative 1wrforatio11, 
which happens very seldom. Gall-ston<'s impl"i soned within the 
cystic duct generally close i ts canal compl ete ly. so that the 
entrance or escape o( bile to or from the bladder is entirely 
arrested. This g ives ri se to what is call ed dropsy of the gall
bladder (which see). Aside from this, the retention o( stones for 
a considerable time in the cystic duct probably always leads to 
intlammat ion of the walls, or at least o( the mucous membrane 
of the duct, the most important resu lts of which a1·e the organic 
closure of its lumen (ad hesive cholang iti s), a nd ul cerative per
foration or the duct (compare the section on Cholangitis and on 
P erforation o r the Biliary Passages). Even when a stone which 
has been retained in the cystic duct for some time finally does 
pass into the ductus chol edochus, the intl ammatio11 caused by it 
may lead to the narrowi11g or to the obliteration and wasting of 
the former. 

Concretions which have advanced as far as the ductns chole
dochns meet their last and g reatest hindcrance at the narrowest 
point of the entire passage, viz, at the diverticulum Ya teri. 
They ad,·ance with their an teri or extremity quite in the neigh
borhood o( the opening, they can sonwtimes be seen from the 
intestine with their point projecting in to it, but are then, for the 
time being, lwlcl back by the walls of the canal terminating in 
funnel shape. According to the size and shape of the stone 
present, as well as the dimensions of the canal , the following 
alternative arises: citlwr the stone is e,·erywherc so closely snr
rounded by the walls of the canal that not a drop of bile can 
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flow past, and sta,is of bile must follow (if this close imprison
ment does not exi:;t from the first, it may be hrnugltt about 
sooner or later through the intlammato1·y swelling of the mucous 
membnuie caused by the irritation of the stone•), or the calculus 
still possesses a cenain mobility, is not everywhere tightly en
closed, and the bile can !low past it, even though it be in but a 
feeble stream, and enter the intestine. The firsl situation canies 
in itself the conditions for its relief, for the stasis of the bile 
is finally the means by which the stone is co111p!etely driYen 
through the dil'erticu lum. 

If, now, we look fo1· the propelling forces which are capable 
o[ accomplishing this, we shall fincl that the only one of impor
tance is the pressure of the bile from behind. Fo1· the ductus 
choledochus is almost entirely deficient of any muscular ele
ments such as are found in the intestine and the ureter, and 
which might push the contents o[ the duct forward. Abdominal 
pressure, however, cannot develop its power properly unless a 
larger amount of fluid is accumulated in the biliary passages; 
and fll1·thern101·c', it can only exert its in!luence in the propulsion 
of the stone so long as the patient is not prn,·ented by pain from 
permitting it to act . So far as the presslll'e o[ the bile is con
cerned, the amount o[ p1·essure exercised by its secretion, and 
which, under ordi11a1·y circumstances, causes lhe now of th is 
il nid, is certainly but slight. But this p1·essure of the fln icl in 
its canab is manifestly increasPd through the stasis of the 
bile, catrnetl by the stone closing the c1h·ertict1lum, ancl which, i[ 
it lasts long enough, leacls to jaundice. H now the increased 
tension of the walls cf the biliary pas;;agc>s !ms addecl to it a 
powerful contmction of a very full gall-blaclcler, heightened by 
the action of abdominal pressure, which the patient may in
stincti\'ely increase by closure of the glottis, etc., we readily see 
that all these circumstances tend to the clilatation of the diverti
culum, which will finally reach a point that admits of the escope 
of the stone. The d<'g1·ee o[ pressnre at which the 1wnt-11p bile, 
in its passages, may stand is best demonstrnted by the [act that 
it is sufficient to cause a rnpture of its excretory duct when this 
is otherwise in a porfertly normal condition. 

It is, of course, al~o evident that certain limits are set to this 
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process of expulsion by natural means. 'Vhat tlwse limits are, 
in other wo1·ds, to what size the divertiet1lum is ever dilated, or 
how large a stone may be able to pass this part, is a question 
about which there has been much strife ; ancl it would be a hard 
matter to-clay to answer definitely, that is, to determine a fixed 
dimension which a s tone may not surpass, unless i t is to be in
evitably cloomecl to retention behind the di verliculum. 

In di scussing this question, there has been a great lack oI the 
necessary criticism. Some have been satisfi ed with the iclea that 
every stone, g reat 01· small, which has traversed the intestines 
has reached there without leav ing the natural route of the biliary 
]Jassages, unless the contrary was expressly demonstrated. And 
yet, in the case or large stones, especially if they have passed 
witlwut the sy mptoms of biliary colic, without severe pain , 
jaundice, etc., the presumption ex ists from the outset that they 
have arri ved in the intest ine by some other than the natural and 
far too narrow way. For in general it must certainly be taken 
for granted that the larger the stone, the more severe will be the 
symptoms accompanying its passage through the cystic duct 
aml the diverticulum of the ductus chol Pclochns. Experience, 
l1owever, teaches that large gall-stones a1·c the very ones which 
ottrn produce no serious di sturbances until tl1 ey are in the intes
tinal canal, whil e tlwir passage thither fro111 the gall-bladder 
may have been qnite unobserved. It is ev ident that under such 
cirnnmstances these stones cannot have reached the inte~tine by 
the natural channels. 
• The question of how large a stone may be in order to be able 
to pass the diverticulnm cannot thereforn be answered according 
to the size of concretions evacuated per anum, but the answer 
will have to be based on the measurement or those stones which 
are demonstrated to have been permanently retained in the 
duodenal extremity of the cluctus choledochus. According to 
all that I have myself seen on the post-mortem table, and which 
I ca,n gather fron1 reliable obsen'ers, I believe that a gall-stone of 
about one C('ntimetre in diameter is the largest that can ever pass 
the divcrticulnm. Fo1· the majority or cases, however, even this 
measm ement is probably too high, as much small er stones than 
this have been fon11cl wedged into the ductus choledochus, or at 
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least permanently retained there. In my opinion, therefore, it 
wonld not generally be easy for 't stone to pass the di"erticnlt1m 
with a diameter o[ more than about seven or eight millimetres. 

If, on the whole, stones of this size are seldom fon nd im
prisoned behiml the cliverticulum, this may be accounted for on 
the gi-ouncl that they are al so too Ja1·ge to pass from the gall
bladdPr into the cystic duct. If, nevertheless, much larger 
stones are occasionally found in the common duct, which cer
tainly do not always come from the liver d1wts, but sometimes 
from the gall-bladder, we must re rn embel' the possibility that 
such concret ions may have reached the size which th<'y prnsent 
at the autopsy during theil' sojourn in the dnctus choledochus. 
An nnp1·pj11di l'ed observer cannot fail to see that some stones of 
thi s so1't pres<•nt unmistakable ev idences of such gl'owth during 
the period of their retention. 

The second one of the two alternatives indicated by us above 
is that the stonP may remain lying loose in the duodenal extrem
ity of the common duct, Ol' a t least, by reason or its peculiar 
form, may 11ot be so tightly grasped on all sides by the walls of 
the cana l bnt what the bile can flow clown alongside of it. IJnder 
these co11ditions no stasis of bile can be dernlopecl; consequently, 
the only C' ffect irn chiving power which might, move the stone 
forward is lacking, a11 cl it remains in its place; tho symptoms 
of l>ilia1-y co li c, paroxysms of pain, jaundice, etc., are absent, 01· at 
least ap1war in a very light form . But even here a change may 
occu1· with time; fo1" ii1 the lirst place, the stone may cont inue 
to g row until i t completely fills the diameter of the pas>age, 
and secondly , it may occasion a n inflammatory sw~llin~ of the 
mucous membrane, so that the canal now tightly encloses the 
stone. As soon as this moment has arrived, all those conditions 
go into effect which huve been descl'ibed under our fil'st alterna
tive. 

'Vith larger stones, which have been long retained in the duc
t us cholecloch us, we mnst disting uish whether they are wec11£ed 
in or lip then• loose. In the first instance all the results of clos
ure or thi> common duct won Id set in-chronic janncliee, dilata
tion of all tlw biliary passages, finally dropsy or the sanw. atro
phy a,ncl c1ege11eration of the lirnr, parenchyma, etc. During the 
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first peri od of the closure, perhaps for a number of months. 
a t tacks of colic occur from time to time, which, if they become 
very severe, may lead to ruptu re or the bile-duct (which see). 
Genemll y, however, these a t tacks dimini sh grndually in inten
sity, the intPrvals between them a re increased, aud Jinally thPy 
cease altogether. H stones lie loose in the duct, no evidences of 
closure will appear, or they will be transitory and mild in degree. 
Calcul i which are wedged into the duct, as well as those which 
are loose. though especially the form er, maintain a t atarrh of the 
duct, which may leall to ulceration and perforation, and by good 
for tune may even ws nlt in a chauge of location or the stone, with 
its tina l expul ; ion and the dirnppearance of the jaundice, which 
has un til then been permanent. 

Sometimes the ductus choledochus is found di stended into a 
wide sac, which contains numerous sto1ws, while the flow of 
bile in to the intestine is not in terrupted (compare the illustration 
by Cruveilhier, A tlas, livr. 2!l, pl. 4, fig. 3) . l\1o1·gngni reports a 
case where the duct was dilated in bottle-shape, and found full 
of stones. .AnU we have already above referred to an obserrn
tion o[ Frerichs, in which he saw the common d11ct transform ed 
into a sac eight inches in length by five in widt h. 

\Ve now come to speak of the changes o[ position and o[ place 
which stones undergo throngh unnatnral routes, by means of 
ulcerati1·e pe1foration, more rnrely by means or rupture or the 
biliary passages (which see). Although less frequent than the 
passage thro11gh the biliary canals, it is still not as infrPquent 
an occurrence as is believed by ma ny. Stones oC eve1·y size, form, 
and composition, ancl orig inating at any point, a re ca pable of 
such ~ change o[ pos ition. It is only necessary to suppose that 
they lie in sufficientl y close contact with the wa ll of the bile-duct 
to ind uce ulcera tion or gangrene o[ the ~ame. The direction 
which stones tak e, and the more immediate ci1·cumsta1wes under 
which the cha nge of place is accomplished, vary Yery 111nch. The 
following ways of escape are especially to be not icPd : ' 

1 Compare the 1:1ection on Biliary Fistula . 1ll1trcld8fJn is en ti Lled to the credit oi 
having collccterl the cases in question. Jn the second edit.i on o ( his Diseases of the 
Li ver ( 1877) he count'I among his own obs~rvati ons, anti those of others, twenty-eight 
duodennl fistulas1 seven of the colon, four gastric , and seventy of the skin. 
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1. Stones pa,;s through fistulas from the gall-bladuer into tile 
slomacli. This has been seen but seldom. Mu1·clibon \op. cit., 
p. 497) only atl<l.uces four fistulas of this kind causetl by gall
stones, two of which are said to be mentioned. by Fl'erichs,' 
though I have not been able to find them in hi s Klinik clPr Leber
krankhcilcn. Cnt1•eilhier ('l'raitc cl'ann,t. pathol. II. , 541) ob
sen ·ecl such a Jistula, in which a gall-stone was found enclosed. 
OppoJz,•r (Zeitscl11" cl. Ges. d. Aerzte in \Vien, No,·., 1800) found 
such a fistula in a man thirty years old, which opened into the 
stomacl1 cl ose to the pylorns. 

2. Gall-stones more frequently pass from the biliary passages 
into the intt•,;tinal canal through fi s tulas that open into tile duo
denwn. \\' ith rare <'xceptions such fi stulas are always caused 
by gall-stones. Murchison has collected thirty-four cases of this 
kind, a number which could easily be increased. It is worthy 
of remark that, in the maj ority of these cases, death followed 
from closure o[ the intestinal canal through unusua lly large gall
stones which hml passed through the fistula . But inasmuch as 
stones which haxe passed through a fistula lll"-Y a lso escape per 
anum, and the p'1.tient long outliYe the process, it is probable 
that such fi stulas often heal up again, so th'1.t the trnces of them 
might easily be overlooked in a pos t-mortem. This would argue 
in favor o[ the probability of the development of fis tu las be tween 
the bilia1·y passages antl duodenum-that is, the passage of gall
stones by this route, as being far more frequent than has gener
ally been supposed. The entmnce to the fistula generally CO!Te
sponcls to the fnndus of the gall-bladder ; more rarely it occurs 
at the cluctus choleclochus. Its OL1tlet, according to ~Inrchison, 
lies, as a rnle, in the lower h orizon tal portion of the duodenum. 
The width of the fistula Yaries according to the size or the stone 
that has [XlSS<'U through it, and the length o[ time that has 
elapsed since the passage of the stone, for it grows gradually 
smaller. In some cases, as already remarked, there is doubtless, 
at last, complete obliteration of such fi stulas. 

3. It is comp'1.ratively rare for stones to pass by a fi stula that 

1 Klinik cl. Lebcrkrnnkheiten, IT. 1 p. 506. . All that is said berG is: " Il:l.illie nnd 
Weber mention o. fliilulons communication between the gall-bladder and stouiach, which 

they considered congenital." 
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opens into tlte colon. This diJierence, as over against the duo
denum and the biliary fistulro opening into it, e1·idently depends 
upon the greater mobility of the colon. Murchison (op. cit., p . 
409) founll only nine cases of this variety of fistula, inclucling 
those of his own observation, and six of these were cancerous fis
tulas, leaving but three caused by gall-stones alone. One case, 
the preparation of which is preserved in the collection of St. Bar
tholomew's Hospital, is remarkable; here there arc two fistulas, 
one lead ing into the small intestine, the other into the colon. 

A large stone hacl passed through the 1i1·st one into the ileum, 
another, equally large, through the second into the colon, and 
was found in the crocnm. Murchison (!. c., p. 490) gives a case 
similar to this where three fistulas led respectirely to the duo
denum, the colon, and the external skin. As there was no can
cer, it was to be supposed that the cause o( these fistulas con
sisted in gall-stones which in the meantime had been expelled. 
But e1·en where there are fistulas due to cancer, gall-stones ha1·e 
usually aided in their production. Among the six cases or can
cerous fistula mentioned above this was demonstrably true in 
fhe. 

4. Concretions from the gall-bladder may also wander into 
tlte itrinary passages and be evacuated witlt the m·ino. The 
three cases o( that kind which have thus far been observed are 
recordecl 011 page 662. In only one o( them (b'abei·-Koestlin) did 
the post-mortem examination demonstrate the route taken by 
the gall-stone. The fistula Jed from the gall-bladder to the neigh
borhood or the umbilicus, and here communicated with the open 
nrachus, thrnugh which the stone descended into the bladder. 
The route which Fanconneau-DufrPstw and l\Iurrhison suppose 
to be taken from the gall-bladder into the pelvis or the right kid
ney would, indeed, be the most direct in a topographical point 
of view, yet no one has really ever seen stones pass into the 
urinary tract by this way. In the Faber case the patient, a 
woman, thirty-five years of age, passed urine containing bile 
(without ever having icterus, though the fmces were sometimes 
pale), ancl in the course of three years passed nine smaller ancl 
four larger gall-stones with her urine, somelimes requiring me
chanical assistance to pass them through the urethra. \\rith 
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the expulsion of the last stone the normal condition or the urine 
ancl freces was i·estorecl, as well as the general good health of the 
patient. No gall-stones were ever founcl in the stools. The 
smaller stones weighed about half a gmmme, the larger fully 
2.5 grm. As they consisted of cholesterine, the larger ones must 
have been as large as u small cherry. 

The second case (Banaucl-Pelletan) was al so in a woman about 
thirty-seven years olcl, who hacl suffered much Crom mig raineancl 
bilious vomiting. Urinary troubles set in; after these hacl lastecl 
two months about two hunclrecl little stones of the same com
position as those in the other case were spontaneously evacu
ated with the urine. A month later a larger stone was anestecl at 
the neck of the bladder, ancl its escape had to be facilitated by the 
pressure of the finger intrnclucecl into the rngina. Ilereupon the 
minary troubles a.ncl the passafie of stones eca~Pc1, ancl goo(l 
health was restored. 'l'he weight of the stones was from 0.5 to 2.6 
gtnmmes; they consis ted of 05 per cent. of C'holesterine, ancl hacl 
facets. 'rim urine never contained bile, aml there were, in fact, 
ne,·er any symptoms of cholelithiasis. 

In the third case (G ueterbock) urinary troubles, consisting of 
frequent and painful mination, were set up without a ny appa
rent cause in u pl'eviously healthy woman, Ji fly-seven years olcl . 
• \fter thi s hacl coutinnccl for six months three stone· were evacu
ated wi th the urine afrer severe straining. Some time after 
seveml stones or almost the size of u walnut were crushecl within 
the blaclclcr with Lner's fol'ceps, at four sittings, aml the frag
ments evacnatecl wi th the urine. Since that she has been well. 
The assembled iragmenb of stones wPigbed 13 grrrmmes, ancl 
consistecl in the main or cholesterine. IIere, also, there were no 
other signs of cholelithiasis. 

5. Gall-stones, even of large size ancl several in numbel', have 
occasioually been founcl in tlte interior qj' the portal i•ein, al
though it has not always been poss ible to !incl any communica
tion between the biliary passages ancl the po1·tal Yein. In former 
times it was therefore assumed that such stones wpre clPvelopecl 
in the portal vein itselr out or cliJl'nsecl bil e, a ncl thi s was ve,.y 
nattll'al in view or the knowl edge of om· predecessors conceming 
the functions of the liver. It requires no urgument to-clay to 
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prove that this is impossible. The only possibility 1·emaining is 
that tlle gall-stones reach the portal vein by means of ulceration 
and pPrforation. \Ye will not here inquire any further as lo 
what the morn immediate methods of this process may be. The 
oldest observation o( this kind drites from Heald us Columbus, 
who is said to have found three gall-stones in the portal \'Cin Of 
Saint Ignatius Loyola .' 

Jacob Carnenizenus' describes the case o( a man who had 
Jong su[ered from icterus a nd afterward from dropsy, and the 
brancl1es o( whose portal vein were said to be quite filled witlt 
stones that were black without and yellow within . A similar 
sLone was found in the cluctus choleclochus. H one were dis
posed to challenge the two observations just cited, this cannot 
be done with the following cases reportecl by quite reliable 
observers. 

Deway,' physician to the IIOtel-DieLt in Lyon,, made an au
to1 sy on n. woman forty.seven years oI age, who, seven years be-

1 Jn Prericlu (Klin d. Leberkrankheiten1 11. 1 507) it is added that the stones in ques
tion bad made a way for themselves from the bladder into th6 trunk of the vena port.re. 
I cannot see where 1P1·ericlts got this idea. Bianchi (Histor. bepat. 1 Gcnevro, 1725, 
p. lDI), whom Jl'rericltSquotes in support thereof, says: ''Finin.mus . observa· 
tionc Rcaldi Col1anbi qui Romm in ipsamet venre portre ca.daveris Sa.ncti Jgna.tii tres ca.I· 
culos biliosos invenit; ut hnbetur ex vita ejusdem sa.ncti: Adeo jam. biliosa. ClH'pora., in 
tophos ulterius coucrescibilia, per ipsa.mmet porta.m a.rcte coaduna.ta. jam sunt, ibidem· 
que ante secretiouem hepa.tic3.m a toto sa.nguineo diatincta. ct secreta.. Ut in prima 
parte hujus bistoria:i Cusius probavimus." From these tolerably obscure words one 
might, at need, draw the conclusion that the origin or the gall stones was supposed to 
arise from bile diffused in the vein. \'iriiether the stones in the portal vein of Saint 
Loyola were rea.lly gall-stones or ordinary pblebolitbs, as Tlw<liclmm thinks, must re
main undetermined. 

~ Plw1.>us, De eoncrementis \•enarum osseis et ea.lculosis. Bero!., 18321 p. 44. We 
agree with Pboobus

1 
who assumes that the stones in question did not lie in the branches 

of the portal vein, but in those of the hepatic duct. It is o. mn.tter of indifference to 
llil whether C'amenizenus took those concretions to be ga.11-stones or ordinary pblebo· 
litbs (compare Pltabu.~, 1. c.). 

3 Gaz. mCd. de Po.ris, 184:3, No. 17. Communicated in exlienso by F1tuconneau· 
Dufresne (op. cit., p. 34.Z), in outline in Schmidt's Jahrhb., 18-1-1, Ileft 3, and in 
Frcricl1s (I. c., p. 507). IJewiy also reports (Fauconnc<i1i-Dufrc.me, l. c., p. 340) that 
one of bis colleagues at the U3tel·Dieu in Lyons, Dr. Imbert, n.ssurecl him that be had 
encountered o. large number of small stones in the interior of the porta.l vein. There 
are no further po.rticulars a.bout this, nor were the stones analyzed. 
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lore, hatl suffered from intermittent fever for six months. or 
late she hatl su[ered from jaundice with alternate constipation 
and diLl.rrhCEa. The liver was found diminished in size, of a yel
lowish grnen color, and soft. The trunk of the po1·tal ,·ei 11 was 
at least twice as thick as the inferior vena cava. In the right 
branch of the portal vein, just where this penetrates the li,·er, 
there was a stone of something over 2 ctm. in length and 4.1 
grammes i11 weight. Deep within the parenchyma of the liver, 
in the branches or the portal vein, there were little cyl indrical 
calct1li similar to the large one in the right branch. The gall
bladder, completely devastated, contained a stone or till' size of 
a small nut, weighing 3.20 grammes. The cystic and common 
ducts wpre completely obliterated and transformed into thin, 
fibrous bands. The large stone in the right branch of the por
tal vein was pasily broken, black without, brown within, and its 
centre darkt-'I'; it consisted of concentric layers strewn with 
little eryst:Liline granules. Hs principal component was choles
terine. Aside from this, it contained ste:.nine, coloring matter1 

resinons components, picromel. and salts of magnesia. 
"\notlwt· case was observed by :Murchison' (I. r., p. 521). This 

referrer! to a woman firty-seven years old, who sufl'eretl from can
cero[ the stomach, the pancreas, the liver, etc. rr1ie anterior margin 
or the liver was united to Lhe pyloric extremity of the stomach 
ancl the p:uwreas by means of a large, nodulal' mass of cancerous 
growth. The tumor occnpied the place of the gall-bladcler ancl 
extend"d to the hilus of the li\-er. The portal vein ancl he
patic cluct passed through the growth. The hepatic duct seemed 
to have remained pervions. But the portal vein, about an inch 
from its point of entrance into the cancer. was clilatecl into an 
irregular cavity whose ul cerated walls enc los<>d an ornl gall-stone 
of about ha!( an inch in its longest diameter. The cavity was 
closed, exc<'pt so far as the openinl(S of the venous hmnphes were 
concerned. B<>yontl this point then• was phlebitis of the branches 
or the portal vein, which were fill ed with partially softened clots. 
In the liver itself there were severn,1 abscesses in process of cle
,·elopment. UnfortnnMely, no particulars n,re gil·en with regard 

1 Bristowc's case, mentioned nt the same place, has notbiug to do with gall-stones. 
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to the relations between the hepatic duct aucl this collection 
within tlie portal \"ein. 

So Iar as I know, no instance lias ever been observed of the 
passage of gall-stones into the cavity of the pleura or into the· 
air-passages, although fistulous communication between the bili
ary passages and the pleural cavity, or even the bronchi, has 
beei1 seen in a few cases (see Yo!. XXYIII., p . 137, Path. Trans.). 

6. Sometimes gall-stones pass from the bilia1·y passages into 
the cavity qf tlte abdomen, througlt rn pture or perforation of the 
former. 'l'his may happen with stones which lie within the gall
bladder, setting up ulceration and causing perforation of the 
same before the organ has become firmly enough attached to the 
neighboring parts; or it may happen with stones which have 
been anested within the dnctus choledochns and which, by ar
resting lhe flow of bile, ham caused so great a distention of 
the duct as to rnpture it "·ithont its being ulcerated or otherwise 
altered, thus permitting both the bile and the impacted gall
stone to escape into the abdominal ca,·ity. Cases of this kincl 
have b<'en described by Pigne and 1'1a1-jolin (13ull. de la soc. 
d'anat., 183G, 1837) among others. Gall-stones that ha,·e been im
pacted in the cystic duct seldom enter the abdominal cavity by 
perforation. In all such cases death generally ends the scene 
niter a short interval of one or two clays, as in other forms of 
peritonitis from perforation. 

Another condition to be ranked alongside of those just men
tioned is that in which stones that have perforated the walls of the 
biliary passages clo not pass direct into the abclorninal cavity, 
but into a sort of abscess filled with bile, pus, ichor, etc., the 
walls of which are formed by the adherent neighboring organs. 
and the cavity of which, though sometimes situated far from 
the liver, is in open communication with the gall-blaclder. 'l'he 
stones that lie within such cavities may, under some circum· 
stances, be expelled through the walls of the abdomen, the ab
scess being either artificially opened or spontaneously breaking 
through these walls at some point. 

It has also occasionally been fonncl that stones, especially 
those of smaller dimensions, after they have perforated the gall
bladclcr, have been enclosed between peritoneal psendo-mem· 
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branes ancl ligaments, ancl have remained there undisturbed in 
the future. (Compare the case of Coupland in Pathol. Trans
actions, XX\'llL, p . 157.) 

7. Finally, gall-stones are expelled through fistulas penetrat
ing the abdomiual walls. "'ith regard to these cutaneous fistu
las we refer lo \\'hat has been said before (p. 664). Up to the 
year 1877 i\Iurchison (I. c.) had seen eighty-se1·en such cases. 
Their number, including those o[ i\Iurchison, as well as the most 
recent observations, could easily be brought up to over one hun
dred. The expulsion o[ gall-stones through fi,;tulas in the ab
clominal walls has taken place almost exclusively in women. 
The number or stones expelled through sucb a fistula \'aries from 
a single stone to sereral hundred. \Yhen only one stone has 
been expelled, this has repeateclly been of the size of a hen· s egg, 
and might therdo1·e be reganled as a ca't of the gall-bladder 
which it alo1w must ham almost entirely tilled. In Fauconnean
Durres1w, a stone \\'hich escaped in this 'rny is describPtl as being 
3.15 inches long and 1.1 inch in its largest tliamder. The e\'acu
ation of the stones sometimes takes place immediately after the 
formation or lhC fistLila, Or Within a few clays, SOJlletimes at 
greater inte1'l'als of time, and occasionally a stone is expelletl 
after a fistula has existed for years. Not infrequently one or 
another stone remains lying in sac-like cliverticula of the fistulous 
track, or it obstrncts the latter completely, ancl becomes impacted 
therein, rcn accident which occasions the most violent pain to the 
patient, and tlemands surgical interference. The imprccted gall
stones must then be extracted, ancl, under some ci1·cumstances, 
this nece•sitates the enlarging of the fistnlous canal, either gmdu
ally by means of sponge or sea-tangle tents, or imnwcliately by 
incision o[ its walls. It is not necessary to insi't that in all in
terference of this kind the greatest caution should be exercisecl. 

I desire here to call attention ton. circumstance nowhere discussed and which 
may possibly, in some cases, serve to explain how gall-stones, e\·en of consicler
nble dimensions, occnsiouo.lly reach the intestinal canal without having passed 
the diverticulum of tho common duct, and also without our being able to find the 
perforation hy which they have atTived there, nor n.ny traces of it. I have found 
that tolerribl_v often a sort of (sac-sltaped) dfoerliculum occ11rs in the duodenum, 
which stnuds in close topographical relations to the intestinal extremity of the 
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tluctus choledochus. The appendages in question are mucous -membrane direr
ticuln, and therefore very thin-walled. They are situated immediately to one side 
of the point of opening of the dnctus cholellochus, or 1 to 1; ctm. above the 
same. Their neck has about the diameter of a finger's breadth, sometimes still 
wider. rrhe sa.c of the dfrerticulum1 which at its neck sets out shnrply irom the 
walls of the duodenum, is generally roundish. Once I found it elongated in the 
form of a purse. Its size is very variable. The hugest one that I have yet seen 
was ~s large as a small apple, and its neck as wide as a. mark-piece or shill ing. The 
wall of the larger <liverticufo. lies close to the cystic duct without being genera.Uy 
adherent to it, n.nd is usually covered with flabby lobules of the p11ncreas. As a 
rudiment of this <liverticulnm I often find at the portion of the duodenal wall in 
question a thin-skinned patch as large as a lentil, devoid. of musculn.r tissue. This 
circumstance would seem to })Oint to a congenital origin of the di\•erticulum, that 
i3, to its development simultaneously with that of the intestine. I hn.,·e not yet 
been able to arrive at anything definite with regard to the history of its develop
ment. These appendages a.re easily OYerlooked if the duodenum is cut open. It 
is only when it is filled full, or accidentally distended with gas, that they are to 
he recognized from without by palpation. In order to discover the slighter 
forms of this development, I tie the duodenum two inches abo\•e and the same 
Uistance below the opening or the ductus choledochus, and then blow air into it 
through the duct. Then the sac-like appendage is fillecl, if it is present at all, 
ancl by careful handling all the topographical relations of the appendage can be 
shown. As to the frequency of its occurrence, I found it no less than seven times 
among forty-five bodies that I examined consecuti,·ely for this purpose, the size 
of the npp~nclage varying from that of a pea to that of an apple, the width of its 
neck from that or n lentil to that of a shilling. Besides this, I two or three times 
found the mere indication of a diverticulum in the shape of a thin spot on the 
wall of the intestine. The seven cases comprised three men and four women, 
varying in age from twenty to seYenty years. EYen though further investigation 
should show that these cliverticula of mucous membrane in the duodenum are 
more rare, on an average, than would appear from this brief series of obser-rn
tions, still the diverticulum may sometimes happen to coexist with a. retained 
stone in the common duct, and therefore, from this point of view also, this subject 
is worthy of the future notice of pathological n.natomists. 

It now only remains for us to [ollow the fate of those gall
stones which have reached the intestiml canal, whether it be in 
the natnral way through the diverticulnm Vateri, or by the un-
11atmal path of a fistula between the biliary passages and the 
intestinal ca nal. 

The regnlar way in which such stones leave the body is that 
they pass down the intestines and are voirlccl with the stools per 
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anum. Generally all symptoms disappear as soon as the stone; 
ha1·e passed the ductus choledochus, their passage through thP 
intesti nes following without any incon1·enience to t he patient. 
But under some ci rcumstauces the passage of stones tLmugh the 
intestines is associated with all sorts of annoyances, and e1·en 
with the most alarming symptoms. Severe colicky pains, vomit
iljg, and great prostration are called fortli by the stones during 
their sojourn in the intestinal canal-that is to say, during their 
progress through it, ancl until their final elimination. These 
manifestations only occnr with larger stones, with regard to which 
we have already expressed our opinion that they reach the intes
tine through fi stulas from the gall-bladder, an opinion which had 
already be<'n emphasized by \'irchow, among othero, and quite 
recently by Fiedler.' This is also consistent with the fact that 
the larger stones often cause no serious inconvenience until they 
find themselves in the in terior of the intestine, while their mo1·c>· 
ment thither has been more or Jess nnobser1·ed; hut, on the 
contrary, thos<> stones which pass through the ductus chole
dochus gil·e ri se to the manifestations of biliary col ic so Jong 
as they are retained within the exrreto1·y ducts, and then pass 
Ol'er the rest of their way to the anus unobserved. 

From the observations collected by Fauconnerm-Dnfresne (I. c.) and others, 
it appen.rs tlmt gall -stones of the size of n. pigeon's or e\·en a hen's egg ha>e 
been evncuatecl with the stools. Murchison ( l. c., p. 492) cites n cnse in which 
two stones were pa'3sec1 by the ::mus, one of which measured 1t inch in length 
hy H in thickness, while the other was almost two inches long. Hilton-Fnggc 
(Pnthol. Transactions, XIX., p. 254) showed two specimens or gall-stones passecl 
by the anus, and whose lliameter was 21 by 1! inches. Blackburn, in the Lancet 
of 1868, describes one of the largest specimens of this sort. rl'110 stone was 3} 

1 Ji'icdkr (I. c.) as~erts outright. on the ground of post-mortem obserYations, 11 tlmt 
gall-atones are m11clt oj~e1ie1· expe'ltd ftnrl 1·eaclt tlie i"ntestinnl canttl tl1ro11gli ufceraUon mul 
pe1foraUon than by lite pre-existing pat/111 of the cyMic and conuooncluct ,,' that the former 
method of passage is the usual one, nnd that only small concretions can pass the nor
mal duets without an anatomical lesion." 

Perhaps Fiedler goes too fnr in bis aRo;ertion. We eon<>ider it as nu established truth 
that tho opponents of th is view do not go anything like far enough in ndmitting the 
expulsion of gall-stones by means of perforation. In this connection we nro reminded 
th::i.t Rokit::msky belie,·cs thnt e'•en stones of the size of a. hen's egg reach the intestine 
through the natural biliary passages. 

VOL. IX.--17 
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inches long by 1! inch thick, and weighed 52 grammes. It is said to ham 
passed by the anus without any special discomfort a.fter the usual symptoms of 
cholel ithiasis. 

As a rule, gall-stones undergo no further changPs during their 
stay in the intestinal canal. Sometimes, under t he iwessure of 
intest inal contrnctions, they may be broken into a number of 
fragm ents, especially if several stones chance to meet. But lt. 
wotlid seldom happen that a number of stonps would coalesce to 
form a single large concretion, the size of which should be a hin
derancc to its progress, and t hns cause the symptoms of intestinal 
colic as g ive11 above. A case of this kind is reportPd by Pny
royer.' He obse1Ted tltc closure of the jejunum through a con
glomeration of gall-stones, which accurately filled the calibre of 
the f[Ut, be ing melted together into a cylinder, which afterward. 
on being dried, fell into several pieces. 

If gall-stones increase in siw within the intestinal canal , as 
has been claimed by several writers, we shall have to suppose 
that thi s is accomp li sl1 ed by the intest inal mucus, mingled with 
other contents of the bowels, being precipitatc.d in firm layers on 
the surface of the stone. The agglomeration of seveml stones 
into one larger concretion, as in the case of Puyroye1·, might be 
explained in the sa me way. The supposition that gall-stones 
grow in the intestine by the apposition oC biliary constituents. 
parti cularly oC layers of cholesterinc, cannot be accepted as of 
general application, because the bile is not present as such, but 
rhemirally altered, that is, in combination with the ingcsta ; be
sides which, the movements of the intest ines would have a dis
turbing effect on the process of crystalli zation. Thi s circnm
stancP was pointed out by Cruveilhier. The growth of a stone 
within the intestinal canal by the apposition of biliary constitu
ents could onl y take place on the supposition that bile was 
present in a .free state. This might, perhaps, be possible if there 
l1np1wnPd to be dilatations of the intestinal wall like a diverticn
lum (st>Pabov<', p. 735) situated in the neighbod1ood of the papilla 
duod1'nalis, in which bi le might be gathered, and if the stone 

1 Diet cncyclop. deg sc. med., p::ir Decha.mbre, IX., p. 389 , 1808. 
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came to be deposited in the same diverliculum. But it seems 
to us as if the growth of gall-stones within the intestines had 
been morn taken for granted than proved. The assumption 
seemed necessary in 01·der to account for the presence of very 
large stones within the intestinal canal, too large to have been 
able to pass the ductus choledochns, and which observers were 
unwilliug to admit hacl entered through a fistula, or at least were 
unable to demonstrate the latter. 

The expLllsion of gall-stones from the bocly by vomiting is 
very rare. Two cases or it are cited by J . L. Petit (l\Iemoir cle 
l'acad. roy. de chirnrg., 1743. Vol. 1), the stone, in one case, 
measuring two and one-hal( inches in length. Eight such cases 
are collected by Fauconneau-Dufresne (op. cit., p . 2.10) . JeaITre
son (Pathol. Trans., Vol. XII., p. 129) saw a gall-stone of the 
size of a nutmeg vomited by a woman ninety-four years of age. 
In Miles' case (Lancet, Jan. 19, 1861) the Yomiting of m'1sses of 
sarcinre c<>ased after two large gall-stones had been expellPd 
from the stomach. The act of expulsion is generally preceded, 
for several clays, by severe pain in the stomach, as well as vio
lent and persistent ,·omiting. The number of the stones vomited, 
in any given case~ varies; their size js almost always considcra-
1.Jle. Somet imes only one stone is thrown up, sometimes sm·eral; 
in one case more thtul twenty were expellecl. In another patient 
the vomiting of gall-stones took place at three periods, separated 
by intervals of several years. With regard to the method by 
which these stones arrive in the stomach, we of course first think 
of the antiperistaltic action by which the concretions might be 
passed backward from the intestine into the stomach. At tbe 
same time it is very doubtful, as to stones of considerable size, 
whether they really pass back through the narrow pylorns, since 
the easier way downwarcl through the intestine is open to them. 
These and some other circnmstances render it probable that the 
stones in question have reached the stomach directly through 
fistulas from the gall-blaclcler. In one case of JeaITt·eson's this 
was afterward clemonstratecl by the autopsy (see British Med. 
Journ., l\Jay 30, 1868). 

Aftl'r they have arrived in the intestine, gall-stones may be
come firmly impactecl in the latter, and thus give occasion to 
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prolonged intestinal obstruction.' The medical literature of 
older, as well as more recent times, is rich in observations in this 
direction. :t.IL1rchison has brought forward twenty-five cases, 
chiPtly taken from English literature, which number might easily 
be increased one-ha![ by the addition of the more recent, and par
ticularly the German publications,' since Leichtenstern himself 
speaks of having collected thirty-three cases. The retention of 
such large stones in the small intestines leads to obstinate consti
pation, then to vomiting of the ingesta, o( bilious and finally of 
feculent matter, to the most severe pains, and the other symp
toms of acute peritonitis. These symptoms continue until death 
ensues. or until the time when the hitherto impacted stone passes 
forward into a wider portion of intestine, and the impaction 
is therefore relieYecl. Although such cases may encl in death, 
still the expulsion of the stone through the anus, and the almost 
immediate reco,·ery of the patient, ocrurs often enough, despite 
the most severe phenomena of disease, sometimes just at the 
moment when stercoraceous vomiting has set. in. Jn Osmond's 
case (London Med. and Smg. Journ., 1836) the frocal vomiting 
lasted fully three weeks, a"d it, nevertheless, resulted in the ex
pulsion of the stone and the recovery of the patient. 

Gall-stones which have arrived in the inte:;tinal canal by the 
natural way, through the cluctus choleclochus, are, :is n matter 
of course, not in any great danger of becoming impacted in the 
comparatively wide intestinal canal. As a rule, therefore, it 
may be presumed that gall-stones which become the cause of 
closure of the intestines have made a way for themselves by a 
fistula from the gall-bladder into the intestines (compare the in
teresting observation of Cohnheim, ·nrchow's Arch., Vol. 3i). 
This methocl of entrance is established almost beyond a doubt if it 
has not been preceded by jaundic~, etc. Other cases, however, are 
so described that we are forced to the conclusion that the stone 
in question, despite its enormous size, has passed through the 

1 Compnre the detailed account of this condition by Leichtenstem in t.his Cyclopro· 
dia, Vol. VTL, p. 573. 

~Compare Colmlteim in Virchow's Arch., XXXVII., p. 415. De,,sauer, ibid., LXVI., 
Jl. 271. Roefltlin, Wiirtemberg Corr. -BL, 1876, April 5. Bm•ker, 'fhe Lancet, 1878, 
Feb. 23d, p. 27'.8. 
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ductns choleclochns in to the duodenum. In view or the appa
rent or actual disparity that exiots, in some of the repotts, be· 
tween the sizu of the stone and the path by which it is claimed 
that i t reached the intesti nal caual, we would remintl our readers 
of what has been stated above regarding the possible g rowth of 
s tones in the intestinal canal by the deposit of mucus and frecal 
masses about them, and that biliary concre t_ions have r0peateclly 
been fonncl enclosed as a nucleus in the cent re of la rge intestinal 
stones. It is likewise known that uncommonly l:ug<' gall -slones 
may remain lying for u long time in pocket-shaped di latations of 
the wall s o( the duodenum or jejumun without causing closm e 
of the in testines, ult hongh this may still finully follow as soon as 
the concretion kaves its previous location to move forward in the 
intestine. 

The impaction of such large gall-stones tukes place most read
ily at the lower encl of the ileum, immediately aborn the ileo
crecal val\'e. But cases have been reported in which the stone 
has been arrested within the la1·ge intestine, especial ly in the rec
tum, just above the sphincter ani. Agglomerations of stones, 
cemented together by frecal masses, have also been found arrested 
at thi s point. Despite the most Stl\'cre pain and tho most obs ti
nate constipation thereby call ed forth, we u sually sec these 
stones a t last expelled per anum, whereupon immediate r ecovery 
follows. 

Finally, ga ll-s tones which have been retained for some time 
within the in testinal canal may cause ulceration and gangrene 
of tlte intestinal walls, and thereby lead to pe1foration of tlte 
intestine, the stones either escaping into the cavity of the abdo
men or being expelled through the ubdominal walls. \\-hen 
there is closure of the small intestine by means of large biliary 
concretions, perforation does not, as a rul e, tak<' place. The 
fatal terrnination is reached before this can 'be dcYeloped. On 
the other hund, perforation may be Jook ecl for when the stone 
is situated i11 a portion of the in testi ne where it can li e for u 
consitlemble length of time without causing intestinal obstruc
tion. Thus, stones which remain in t he c><:'cum in particular 
may cause ul cemtion, gangrene, and fotul peritonitis by per
foration. It is rare that (smaller) gall-stones pass into the 
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vermifol'm appendix of the crecum, and, as is so often the case 
with other foreign bodies at this point, cause ulceration and pet·
foration of the vermiform appendix and death by pe1 itonitis.' 
Sircy even clescribes a case (1\Ied. Times and Gaz., 1859, II., p. 
372) in which a circumscribed abscess developed about the ,-er
miform appendix, and a gall-stone enclosed in the latter finally 
made its escape through an ulcerative opening in the abdom imtl 
walls. Jeaffreson saw two large gall-stones in a pockt>t-shaped 
dilatation immediately above the il eo-cmcal valve. The spot ul
cerated, and ]lCl'foration with fatal peritonitis followed. At the 
autopsy, one of the stones was found lo have escaped into the 
abdominal cavity. 

Symptomatolog?J. 

It is a well-known and undoubted fact that gall-stones of the 
most varied number, size, and general characteri5tics may occur 
in the gall-bladder, and remain there a long time without caus
ing the slightest disturbance or betraying their presence by any 
symptom whatsoever. This course of behavior is looked upon 
by many physicians as constituting the rule, while others doubt 
it more or less positively (Fiedler). Perfect indilTerence of the 
gall-bladder to stones is observed particula1·l y in persons of ad
vanced age, whose organism shows itself more indolent in every 
respect than that of younger people. It is true that large and 
numerous stones lying within the gall-bladder may sometimes 
cause an indeJinite sensation of discomfort, tension, or distention 
in the region of the gall-bladder. Sensations o[ this kind are 
liable to appear more distinctly some time after a meal, or as the 
result of strong bodily exertion, as well as after jarring of the 
body in walking over uneven roads, riding or dl'iving. Some 
patients with gall-stones complain of a feeling like that of a solid 
body rolling abont inside of them when they turn over in bed. 

The presence of gall-stones sometimes canses a more or Jess 
active irritation of the nerves of the gall-bladder, which may ex
tend to neigl1boring nerve-areas, and occasionally cause vomiting 

1 InstanceM of this kind have been observed by Budd (DiseaF1es of the Liver, German 
transl. by llcnocb, 184.61 p. 325), and by Trou~seau (Clinic1ue m~d., II. 1 p. 536). 



GALL-STONES. 743 

or other disturbances of the stomach and bowels. Indeed, the 

pressure npon the stomach of a gall-bladder filled with stone,; 

may even give rise to the symptoms or stenosis or the pylorns. 

It is easy to understand how, in persons with great sensitiveness 

o[ the nervous system, a gall-bladder ovel'loacled with concre

tions may give rise not only to di ag1·eeable sensations or the 

most varied kind, bnt to real conditions or disease, even in dis

tant organs, accompanied with psychical depression and a hypo

chondriacal mood. 
\Vhen Llic gall-bladder i,; Yery full of stones, it sometimes 

constitutes a tumor which can readily be felt through thin ab

dominal walls, and whose hard and nodular character soon be

trays its nature to the physiciau. fo palpating this tumor, in 

rare cases a. peculiar, sofl, crackling sound is rt\cognized, abont 
s11ch as would be causecl by grasping a handful or hazel-nuts in 

a bag (J. S. Petit). This sound cau be recogniz<'d still more dis

tinctly by means of a stethoscope, while at the same time pres

sure is made upon the tumor. 
For tho symptoms which accompany infbmmation ancl ul

ceration or the mucous membmne of the gall-bladder caused 

by stones, as well as for the signs by which the results of thi" 

condition betray themsoh·es, we refel' out· renders to what ha,; 

pl'eviously been said (compal'e cholccystitis, p . 550). Snch in fla111-

mations generally remain latent until the time when they like

wise extend to tho serous membrane. The fact that an attack or 

eholecystitis depends on gall-stones is to be deduced more from 

the histo1·y o[ the ca e and other circumstances connected with 

it than from any definite phenomena in the status pnesens. The 

occurrence or severe symptoms connected with the peritoncu111 

is generally the first thing that attracts onr attention to this dan

gerous condition, without our even then recognizing ga.ll·stones 
as the direct cause. H the cholecystitis leads to shrinking and 

devastation, to the calcification or ossification or the gall-bladder, . 

this remains perfectly latent, or, at most, is accompanied by in

definite sensations of pain or pressure, which in themselves could 

not with certainty be referred to gall-stones. 
Gall-stones which lie quietly in the hepatic clucts and fill them, 

seldom give rise to such characteristic symptoms that a diagnosis 
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can be basecl upon them. Contrary to all expectation, such 
stones often cause neither jaundice uor swelling of the liver. 
i:lmaller concretions in this situation clo not even occasion any 
disagreeable sensations, pain, and the like. In some cases, how
ever, snch stones call forth a continuous sensation of weight or 
tlull pain in the region or the liver, which from time to time is 
suddenly interrupted by colicky attacks of severe, cutting pain 
or iginating in the right hypochondrium, and mdiating thence 
tuwartl the breast antl the lower abdomen. In other cases stones 
within the liver-passages call forth well-marked chil ls, with severe 
fever ancl sweat following-attacks which bear all the character
istics of a paroxysm of intermittent fever, and are also some
times repeated at quite regular intervals.' Fauconneau-Dnfresne 
(1. c., p. 103) communicutes a cuse of this kiml belonging to 
Tronssean, which is clistingnished by the severity of its symp4 

toms, especially the severity of the pain, as well as the long 
duration of the complaint. Tronssean here macle the diagnosis, 
based on the paroxysms of pain as descl'ibed above, as well as 
on the presence of biliury concretions in the stools. 

The sharpest contrast exists between the insignificant sym]J· 
toms caused by gall-stones dnring their quiet sojourn in the 
bladder or the liver-ducts, and the severe rnanifl"'stations that 
arise when these stones are set in motion and advance thmugh 
tlie excretory ducts toward the intestine. This group of mani
fosttttions is known under the designation of 

Biliary or IIepatic Colic (Oolica IIepatica). 

Ilepatic colic and the passage of gall-stones through the larger 
excreto1·y dncts are certainly two things which do not entirely 
cover the same ground. For, on the one hand, the grnup of 
symptoms belonging to hepatic colic may also be induced by 
nieans of other foreign bodies occurring in and ])assing through 
the bilia1·y passages, for instance, by echinococcus cysts, rotrnd
wo1·ms, etc. And, on the other hand, it is an old experience 
~ticlt has often been observed by physicians a,t certa in waterin~-

1 Compare farther on the description of this so-called Fievre intennittente ltipa
tique a.ccorJ.ing to lharcot. 
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places (Karlsbad, Yichy, etc.), that numerous smaller concre
ti ons may be expelled with the fmces without ha,·ing been pre
ceded by even tlie slightest di scomfort that might be referred to 
their passage throug h the biliary canal s. lt is therefore probable 
that attacks of colic only occur when the walls o[ the canal art> 
grt>atly distentled aml torn by the stone. H the canal is narrow 
and the stone somewhat large, there will not fail to be col ic. On 
the other hand, in the case oI more aged and slugg ish individuals, 
such " cri ses" may take place perfec tly unobserved.' Indeed, 
Beau has even go ne so Iar as to assert that hepatic colic is on ly ex
ceptionally ca used by gall-stones advancing through the bilia1-.r 
passages; that, as a rule, it is a pure ntluralg ia without the in ter
position o r any fol"eign body. B ea.a refers, among others, to a 
statement of Chomel, according to which, in thirty to forty cases 
of hepat ic col ic, gall-stones were hardly found once in the stools. 
This assel'tion, however, stands in direct antagonism to the ex
perience of thos" who have g iven thi s subject their full attention. 
Frerichs, Trous:5ean, 'Villrmin, l\Iurchi son, aml many others 
teach that we rarely fail to fin1l stones in the stools after attacks 
of hepa ti c colic. In forty- fi ve carefully observed cases of hepatk 
colic \Your invariably found the stones in the stools. Tlrn ex
amination of the latter, to be sure, must not only be made care
folly, but also continuecl long enough , for cases have been known 
where the stones did not pass away by the anus un til four or five 
days after the attack of colic. Nor may we follow the advice of 
Prout, who recommends that the froces be thrown into a vessel 
of water, wll!'n the stones will float on its smface. This advice 
is enoneous, because gall-stones in their moist condition are 
never lig hter th<Ln water. The best plan, therefore, is to cause 
the fcecal ma~s (which, according to circumstances, may have 
been p rev iously mingled and dilu ted with water) to be strained 
throug h coarse ganzC', or, better y et, pas ed through a sie\·e 
which is not, too coarse. 

1 Fag90 (Guy's Hosp. Re1>., 1875, Vol. XX.) states that a man who died a8 the result 
of a hernia bad shortly before been attacked with jaundice wh ich was unaccompanied 
by pain. His gn.11 -blndder conta.ined numerous stones; the ductus choledocbus was so 
wide that it \VOU-ltl a.!lmit the finger. Evidently gall-stones had hero been passed, al
though without co.using any colic pains. 
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The attack o( colic someti mes appears in the midst o( the 
most perfect good health ; at other times it is preceded by cer
tain prodromala. These consist of a sensation of nausea and 
eonsiderable distention of the abdomen, of unusual nervous ex
citement and increased sensitiveness, o( frequent yawning and 
shivering. The attack itself generally begins two or three hours 
after the principal meal, if it is not caused by grea t muscular 
<'Xertion or by janing the body. In the mnjo1·ity o( patients the 
pain of coli c begins moderately, and increases gradually, though 
pretty rapidly, in severity. In many cases, howeve1·, the patient 
is suddenly ancl quite unexpectedly attacked with the most se
vere pain. It begins at the epigastriurn and radiates toward 
both hypochon(hiac regions, the spine, the shouklers, especially 
the lower angle of the right shoulder-blade (\VoliI), or toward 
the neck, or e \•eu the right arm. According to 'l'ronssean, the 
pain is also saicl to descend into the abdo men, and thus some· 
limes to acquil'C a certain resemblance to renal coli c, a statement 
which Mu1·chi son, with nll his experience, is not able to co nfirm. 

'Vith n•ganl to lhe degree and character of col ic pain, it will 
be Ionnd that n dull, continuous sense of pain is constantly pres
ent during the enti re duration of the attack, but from time to 
time this undergoes a paroxysmal increase up to the most fearful 
height. Thi s acute pain , which comes and goes in paroxysms, is 
described by the patients as a boring, tearing, burning, or con
stricting sensation. 'l'he paroxysms are so extreme and tortur
ing that the patient doubles himself up, draws up hi s knees, and 
rests hi s chin on them, but also constantly changes hi s position, 
hoping in some way to obtain relief. 'Vomen who ha.ve borne 
children declare that the pains of labor are noth ing compared to 
those of hepatic colic. 

In persons of a nervous constitntion the pain sometimes causes 
fainting, delirium, or even epileptifonn convulsions. In hysteri
eal women the in·itation of gall-stones not only sometimes causes 
an hystPrical seizure, but the symptoms o( hepatic colic may also 
b~ associated with those of hysteria (Bamberger). 

rr the parnxy$mal exacerbations o( pain are often repeated 
and of long duration, they leave behind them great lassitude and 
exhaustion, the patient's face grows pale, the pulse weak, and 
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the entire body is bedewed with cold sweat. In some rare ca<es 
prnfountl collapse sets in , which has occasionally been seen to 
end in death.' 

The abdomen usnally presents no deviations <luring the attack 
from its ordinary condition. Occasionally it is h;ml and resi"t
ing, on account of the tension of the recti muscles, or it may be 
distended from meteorism. Dm-ing the first part o( an attack or 
colic the pain may be somewhat relie,·ed by pressm o from without. 
But a(ter it has continued for some time there is great sensitive
ness in the region of the gall-bladder, or even a well-pronounced 
sense o( pain, which also continues for some time a(ler the seizure. 
In some instances a swelling of the liver has also been recognized 
during the attack (Beau, \Vo!JI). The local pain in the region o( 
the gall-bladder may become very severe i( a greater degree of 
inflammation of this organ exists.~ 

In severe and long-continued attacks of hepa tic col ic it is 
11ot uncommon to ham sensations of chilliness or even the most 
severe chills occur in the midst of the pain. These rectu- somr
times at variable periods, sometimes quite periodically, with 
the regularity or an i11termittent fever. It is thought that these 
chills depend on the excessive stretching anu tearing of the 
biliary passages. They are evidently, like the rigors in catheter
ization oE the m ethra, due to the fact that the excitation of the 
sensitive nerves of tl1e liYer is carried in a refl ex manner to the 
vaso-motor centre, and through the agency of the Jatte1· causes 
spasm of the small cutaneous arteries, isclucmia, etc. 

The attack of colic is, as a rule, accompanied by -romiting, 
which is repented several times, and may become very sm·ere. 
The patient first expels all the food contained in his stomach. 
If the vomiting is long continued, a nd the ductus choJedochus is 
completely obstructed, the only thing brought up is sonwtimes 
Jai·ge quantities of a colorless and acid fluid. Ir considerable 

1 Murc1u8on has severn.I times seen an attack of hepntic colic end in comri and death 
in persons whose urine was albuminous. It appears, therefore, that under the influence 
of an attack of colic au acute ur::emic condition may be developed 

' 1'rousseau bas called attention to the fact thn.t occnsionnlly n severe attack o( hepn· 
tic colic is followed by intercostnl neuralgia, the existence of which is betrayed by the 
drcumstance that pressure over several of the spinous processes causes acute pain. 
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quantities of bilions matter are vomited, it is an ev idence that 
the bile-(luct has again become pervious. The act of vomiting 
is usually followed by temporary relief o[ pain. Yery often it 
is accompanie(l, especially in nervous individuals, by distressing 
hiccough. 

As a rul e, the bowels do not move dnring a paroxysm. Ex
ceptionally there is diarrhma, or constipation alternating with 
diarrhma (WoHr ). 

After these symptoms have lasted from twelve to twenty-four 
hours, jaundice generally appears, the conjunctiva usually first 
showing a yellow hue, which rapidly spreads over the skin of 
the entire body. The jaundice is more or less pronounced, ac
cording as lhe closure of the bile-duct by the stone is complete 
or not, and according as the closure iasts fot· a longer or shorter 
time. The urine, 1 in well-marked icteric discoloration of the 
skin, contains biliary conotitnents, and thereby receives a dark 
mahogany-brow n color, while the freces are correspondingly paler, 
often entirely discolored. 

The appearance of jaundice settles the nature of the attack 
as being one o( hepatic colic, the jaundice itself being due to 
closure of the ductus choledochus. But this symptom is by no 
means always present.' For if the stone makes its way into the 
intestine after having been arrested within the common duct less 
than from twelve to twenty hours, or if it does not advance be
yond the cystic duct, or if it is of angular form and the bile can 
flow alongside of it, no jaunclice will occur, althougli hepatic 
colic is present. By bearing thi s i11 mind, we shall understand 
those cases in which people suffer repeatedly from attacks of 
colic, which are l'egarded as gastric colic because no jaundice 
ever appearo, and in which the sL1bsequent course of the disease 
leaves no doubt that the paroxysms of pain were really due to 

1 At the beginning of a seizure, before the occurrence of jaundice, the patient often 
passes large quantities of pale watery urine (the so-called urinn. spastica. or nervosa). 
E:1.:ceptionally, under quite peculiar influences, just the same sort of urine is n.lPo evacu
ated during the continuance of the jaundice, although the urine which is passed shortly 
before nnd arter may be rich in biliary constituents (Llfurcldson) . 

~A striking statement is ma.de by Wol.O' (l. c.) to the effect that in forty-five cases of 
weil-marked hepatic colic, in which gn.11-stones were found in the froces1 jaundice was 
absent twenty-five times. 
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the presPncc or gall-stones. In snch cases tl ie diag nosis is some
tinws confirmed by observing tha t the attack of pain is assoc i
a ted with a very sligh t yellow coloring o[ the conjnn cti vro a t 
least, or that the urine shows small qua ntities o[ bilia ry color
ing mn.ttel'. 

The dura tion or Lh e jaundice vari es according to the number 
ancl size o( th e s tones, but it generally does not. las t longer than 
a co upl e o( days-at most, a couple oI week s. P ermane11 t closure 
o( the dt1c tus chol edochus and chronic jaundice caused by gall 
Htones is, on the who1 e, of rare occurrence, sin ce s tones which 
have passed the cys ti c duct can generally find their way throug h 
the extremity o f the common dnct. At the same tim e, examples 
are not wanting in which gall-s tones have been impac ted in the 
cluctu s choledoc hus, causing chronic ictern s th a t has continued 
until death. The jaundice caused by gall-stones has thi s peculi
arity. th a t it may return at various in terval s, whether it bP 
that all th e s tones do not leave the gall-bladder a t the first at
tack , or that new ones have been de,•elopNl in th e mean time. 
" ' e must a lso remember, that when a somewha t la1-ger stone has 
once passed the ductns choledochus, thi s canal may remain per
manently di lated , ·o tha t subsequent smaller stones neither cause 
jaundice 1101· coli c. 

So far as temperature ancl v ulse arc concerned , hepatic colic 
is, as a ru le, not acr ompan ied by fever, th e temperature o( the 
body is not rniscd , an'I. the frequency of the pulse is more l ikely 
to be below thnn above th e normal. \YolIT e,·en remarks that, 
in uncomplicated cases of hepatic coli c. the frequency o[ the 
pulse will be found from five to ten bea ts less than a t a t i11 1C' 
when there is no paroxysm; and he thi nk s that in doub t fu l 
cases, where there is no jannclice, etc., this sy mptom might con
Rtitntc one o ( the main g rounds o( the diag nosis. . \.nd , indeed. 
th e dimini shPd frequency of the pulse is observed as well when 
jaundice is present a s when it is absent; thi s sympto m, there
fore, cannot be r rganlecl as belong ing to the jaund ice, that is, to 
lhe influenc-c of tlw biliary acids u pon th e inner rntion o( the 
henrt. Other obs~n-ers, on the contrary, sk1te tl1 a t th e pu lse is 
m0cle rately freqn nt during the continuance o[ coli c, and that in 
severe paroxy sms it may become small a nd even imperce ptible. 
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A temporary rise of temperature is said not to be infrequent 
just at the time when the patient is chilly ancl hi s extremities 
feel cool to the touch. If inflammation ancl ulceration of the 
biliary passages is caused by the stones, then continuous or. 
intermi ttent fever may ex ist even after the paroxysm of pain. 
itself has passed. Under such circumstauces new seizures are 
often accompanied with fever ancl subsequent sweats. 

'Vl1e11 the attack of colic ceases, slig ht perspiration gener
ally sets in, by means of which the patient feels much relieved. 
IC the attack is severe, the patient is fairly bathed in perspira
tion. As soon as the pain has subsided, the urine generally 
throws do"'n an abundant sediment consisting of urntes. 

If the closnrc of the bile-duct continues for some clays we 
may often remal'i< a trniform swelling o.f lite liver, ancl discover 
a pear-shapecl tumor, sensitive to the sligh test tonrh, correspond
ing to the position of the gall-blaclder,-manifestations which 
may be explained by the dilatation of the biliary passages 
from pent-np bile. 

l\Iere biliary gravel, without the presence of actual gall
stones, seems likewise capable of calling fo1·th attacks of ge1111ine 
hepatic coli c. l•'rerichs speaks of a case of this kind, in which, 
after the attack of pain, a large number of little blackish
brown granules were seen in the stoo ls, such as are liable to be 
precipitated from thick , stagnating bile. There were no actual 
stones fe nnel with them. The brown granules appeared for six 
days, and the patient then seemecl to recover. As a rule, the 
passage of biliary gravel appears to go on in a perfectly latent 
manue1., except ing those cases where there is such an amonnt of 
gravel that i ts escape from the anus is accompanied by severe 
pain (Chaufl'arcl). 

'l'he dt1ration of the paroxysms is very variable; as a rule, the 
actual colicky pain lasts sm·eral homs, but in some cases it may 
continue several days. If it lasts long, however, the pain makes 
longer or shorter pauses, showing distinct remis ions, though 
never being Pnt irely lost. The close of the attack is seldom sud
den, more frequently it is gradual , with the diminution or the 
symptoms clescribed, ancl especially of the pain. If the stools 
which are passed after the a.ttack are examined-and they should 
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be carefully inspected after every such paroxysm-they will us11-
ally be found to contain the biliary concretions which have given 
rise to the affection. sometimes in a well-preserl'ed and sometimes 
in a crumbled condition. The number o[ the stones va1fos very 
greatly-there being sometimes only one, sometim e:; several, a 
few or a large number especially of smaller stones. (Pujol once 
countetl more than a hundred of them. ') As was remarked 
above, the examination of the fmces for biliary conc1·etions must 
extend O\'e1· several days, as the stones are sometimes not eYacu
ated until after four or live days. II, despite careful exa mination 
during the time mentioned, no gall-stones appear in the stools, 
it is possible, in cases where there is no jaundice, that the 
stones which had entered the cystic duct have retunwd into the 
bladder. 

Although Se\·ere seizures are associated with th ~ most Iear(11! 
suffering to the patient, and the symptoms often a"st11ne a most 
threateni11g character, still experience teaches that we may, in 
general, fpeJ easy with regard to the result. En'n the most vio
lent parnxysms o( hepatic colic are liable to terminate frwornbly, 
and after the cessation of the pain the patient feels extremely 
relieved , :is if ne w-born, although a certain degree o f weariness 
ma y remain for a whil e, according to the individuality of the 
subject. It is only in very exceptional instances that severe at
tacks of colic liave terminated in collapse and dea th. Portal , 
Bogras, Crnveilbier, ancl others have wi tnessrd such cases, 
where at the autopsy no other cause of death could be found 
than tlte ga ll -stone enclosed in the biliary passage. 

AttaC'ks of g reater or less severity, such as ham been de
scribed, are then repeated more or less frequently at irregular 
in tervals, so tltat some patients have to endure more than forty 
or ti(ty. This state of things is explained by the fact that the 
stones contained in the gall-bladder are not all ernc·nated at 
once, but that they enter the biliary passages in successive 
groups. P c1·haps, in some patients, the developmt'nt of new 
gall-stones may have taken place in the meantinw . The> repeated 

1 The massive size which concretions may attain appenrs from nu observation of 
Bermond (Lanccttc frnn~aiac, 27 FCvr., 183 1), who found au agglomerat.ion of faceted 

stoncsnslargcn.stwo fists.. 
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paroxysms generally arise spontaneously-that is, without any 
known exciting cause. Sometimes they are referred by the 
patients to great emotional disturbances-an outbreak of anger 
or the like-or to unwise indulgence in eating, to indigestion. 
and other similar circumstances. " ' hereas, in one patient sev
eral mon ths or even years elapse between the attacks; in an
other, they will follow one another with extraordinary frequency. 
Occasionally, there is nen a certain sort of periodicity to be 
noticed in this matter, inasmuch as the paroxysms always occur 
at certain definite seasons of the year. AlLhough the time which 
intervenes between the first and the last seizure is subject to the 
greatest variation, still, on an average, it may be admitted that 
in most patients (and in pure uncomplicated forms of hepatic 
colic) the entire series is liable to be comprised within a period of 
from two to twelve months ("'olff). 

During tlte period that intervenes between two attacks the 
patient often fi11ds himself perfectly well, thoug h generally cer
tain signs still indicate that the trouble is not at an end. The 
conjunctiva then shows a slight yellowish tinge which, at times, 
grows more prominent; the digestion and action of the bowels 
are irregular and disturbed in various ways; the psychical co n
dition is often depressed or very irritable. The swoll en liver is 
sensith·p to prnssure, or even the seat of a spontanPotts, dull sen
sation of pain, the gall-bladder may be felt as a flu ctuating tu
mor, or as a hard, round lump. In very rare cases we may 
directly recognize the stones in the gall-bladcler by the sense of 
touch. 

The symptoms which are evoked by gall-stones that are long 
arrested in their progress through the biliary passages, perhaps 
even permanently retained within the same, or which leaw the 
gall -bladder by unnatural ways, vary to an extraordinary de
gree, according to the peculiar circumstances of the case. 

Gall-stones which are impacted in the n~ck oE the gall-blacl
der, or in the ductus cysti cns, at first call forth the usnal symp
toms of hepatic colic, with the absence of jaundice. If the stone, 
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then, contrary to the u sual rule, again falls back into the neck 
of the bladder, the attack of colic therewith cease , ol course with
out p ermi tt ing the concretion to be disco1·ered in the passages 
from the bowels. I t has been found, as an accidental post-mor
tem discovery, that the neck of the gall-bladder is occasionally 
occupied by a gall-stone wedged in to it, without a ny symptom, 
during life, having excited the suspicion of such a tate of things. 
The same thing is trne of gall-stones which remain ly ing quietly 
in the cystic duct (generally permanently ). Although they are 
here closely surrounded by the walls of the canal , still we cannot 
~xactly speak of the impaction of these stones, because we ham 
accustomed ourselves to associate with this word the idea of 
some severn symptom s. If no tumultuou s contractions of the 
gall-bladder take place, which would fo rce the s tone forward, 
and thus tear or stretch the wall of the biliary canal, the sto1w 
1·emains unmoved in tl1e cystic duct, without betraying itself by 
any direct symptom. The occurrence of dropsy of the gall-blad
der is the first thing that arouses the s uspicion of a closure of 
the cyst ic cluct, the cause of which will not be attributed to an 
impactecl stone unless the patient has, at some former liml'. give11 
~l"ide11ces of cholelithiasis, nnd particularly or hepatic colic. 

Gall-stones which are accidentally held fast in the trunk of 
the hepatic duct (which, in view of the anatomical relations o( 
the same, must certainly happen bnt very rarely), if they com
pletely close t he passage, m nst necessarily g ive rise to icterns. 
swelling of the liver, and, in case of considerable tearing or 
stretch ing or the wall s of the canal, al so to hepatic colic, with 
\"Omiting, etc. ; in short, to all the symptoms of closnre of the 
<'ommon duct, except that there will be no enlargement ol the 
gall-bladder unless the common duct is also at the same time 
d osed. 

The symptoms of stones in the ductus choledochns differ ac
eording to the varying relations in which the stone stands to the 
orifice of the canal. The se•ere colicky pains which accompany 
the passage of ll stone through the cystic duct are usually some
what lessened when it reaches the common duct, on account ol 
the grclltN width or the latter. But, at the same time, jaundice is 
now likely to appear. As soon, however, as the stone arrives in 

VOL. IX.-48 
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front of the diverticulum, and undertakes to force itself through, 
the 1mins return with increased violence. \Yith its passage 
through the diverticulum the pain sometimes ceases suddenly, 
as if by a stroke of magic. If, on the contrary, the stone re
mains impacted fast in the common duct, it calls forth, above all 
things, permanent jaundice, often continuing until death. The 
other symptom s, especially the pains, depeml greatly upon the 
form of the stone ancl the character of its surface perhaps even 
more than upon its size. A rough or angular stone causes more 
pain than one which may be larger, but is at the same time round 
and smooth. On the other hand, irregularly shaped, angular 
stones are more likely to permit of some bile fl owing past them, 
ancl this will have an influence on the intensity of the icterus. 
The latter, inclPed, hardly shows traces of its presence in some 
cases of thi s kind. 

The futile efforts made by nature to force the stone through 
the cliverticulum, as well as the Jina! successful attempts at its 
expulsion, make themselves known by the usual manifesta tions 
of hepatic colic. But if, despite this, the stone will not ad
vance, the tempestuous attacks of colic gradually subside, first 
making 1 0 ~1ger pauses, and then ceasing entirely, after having 
lasted for a longer or shorter period, sometimes eight to fourteen 
clays. The stone remaining in the cluctus eholedochus, if it is 
firml y enough grasped by its walls, now causes only the symp
toms or closure of the common duct, as we have described them 
above (p. GO:~), viz. , chronic icterus, dilatation of the biliary pas
sages, sometimes also suppmative cholangitis, swelling of the 
li ver, etc. If, on the contrary , the stone is but loosely grasped 
by the walls of the duct, so that the bile can flow down past it, 
all symptoms may be entirely wanting for a considerable time. 
Reference must still be made to an important manifestation, to 
which stones that are permanently enclosed in the common duct 
or in the hepatic dnct give rise, whether they are firmly im
pact~d, or lie loose and movable within the canal. This is, 
namely, a peculiar (symptomatic) form of intermittent f ever. 

This must not be confounded with the fever which is one of 
the manifestations of hepatic colic, for it does not arise until a 
time when the latter is past. Indeed, the intermittent fever in 
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question, to which Charcot has given the designation or fievre 
intermiltente ltopatique, cloes uot only arise on the closure or the 
excretory ducts in question, through gall-stones, but it may show 
itseH whenever there is a long-continued or permanent closure or 
the dnctus choledochus from any cause whatsoever. 

According to Charcot,' the anatomical conditions which might 
be regarded as favorable to the production of this form or inter
mittent fever are the presence of pus or muco-pns, mingled with 
stagnated bile, in the dilated biliary passages. At the same time 
it is certain that purnlent cholangitis occurs without fever, as 
well as, on the other hand, that the latter may OCCLH' without any 
pus in the ducts. Nor is it necessary that there should be ab
scesses in the lil·er in this kind or fe,-er. Cha.root, tl,Lerefore, 
seeks to explain these attacks of fever upou the following hy
pothesis: That in termittent hepatic [ever depends on a septic 
principle present in the dilated and inflamed biliary passages, a 
pyrogenic material which arises from the alteration or decompo
sition of bile. The nature of this principle itself is as little 
known as is the immediate cause of its de,·elopment. 

Charcot describes the signs of intermittent ltepatic f ever as 
follows, hasPd on twenty observations by himseH and others: 

Jawulice may be present or not. It is often not present; for 
instance, in bilia1·y gl'avel or in stones within the livN-ducls, 
which latter al'e especiall y liable tu give rise to this symptomatic 
intermittent fever. 

IIcpalic colic may introduce a series of febrile attacks, or may 
precede them by some time, or, indeed, may not be present at 
any time (for instance, in stones or the liver-clncts). 

The febrile movement itself appears suddenly, begins with a 
se>ere chill, and all it s stages proceed as in genuine idiopathic 
intermi ttent fever. The chill is sometimes very severe, the pa
tient is shaken about dgorously in lib bed, hi s temperature ri ses 
to 102.2°, 104°, or even 105.8° Fahr. The subsequent sweat is 
sometimes Ycry abundant. In some or the cases under consid
eraiion, howe,-er, one or another stage or the attack was absent, 
and thi s was especially liable to be true of the sweating stage. 

1 Leqons sur les maladies dl1 foie et des reins, publil:es par Bourneville et Se,•estre, 

P:uis, 1S77 (p. 178etscq.). 
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The non:febrile intl'rnals arn often sharply defined, the apy
rexia being complete. The recurrence of the fever usually follows 
with the same regularity as in a legitimate quotidian, tertian, or 
quartan. At the same time, there certainly are many exceptions 
to this rul e. 

A remarkable peculiarity of these attacks or fever, which, 
however. has thus far been only once proven (Reynard'), seems 
to be the diminution ef the excretion qf' urea during the attack, 
while idiopa thi c intermittent paroxysms, as is well knowu, are 
associated with increased excretion of urea. After the attack, 
the urine also contains leucin and tyrosin . Charcot explains the 
sy mptom concerning the amou nt of urea, on the assumption or 
:tn insufficient function of the pa1·enchy ma of the li,•er during 
the fever. 

As is generally the rule in symptomatic fe,·ei·s, so also in thi s 
fonn the ri e of temperatnre generally sets in about eveni ng, 
whereas idiopathic intermittent attacks usually occur in the 
morning. 

Intermittent hepatic fever is generally in so far chronic that 
it may extend over a 1wriod or two or three months, although 
with intervals of freedom from fe,·er or eight, ten, or fifteen 
clays. As many as thirty-one attack'! of this kincl have been 
counted in a patient (Reynard). 

The accompanying curve shows the course of the body tem
pemture and excretion of nrea in the patient, observed by Rey
nard (abbrev iated from the original in Charrot's "Le9ons sur Jes 
maladies clu foie et des reins"). 'l'he contin uous line represents 
tbe temperature, the interrupted li11P the urea. The asterisks at 
the foot or the diagram mark the clays during which a paroxysm 
of hepatic intermittent fever occnrrecl. 

This fever may have a.favorable termination, as appears from 
a case of Henoch . After repeated attacks of colic intense jaun
dice developed, with which in termittent fever soon became asso
ciated. which was supposed to be dnA to a hepatic abscess, and 
was dissipated by quinine. The patient was sent to Carlsbad. and 
here she had renewed paroxysms of colic. The stools, however, 

1 Gazette mCdic de Paris, 1873, No. 49. 
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were again colored with bile, and fourteen faceted gall-stoues 
were evacuated from the bowels, when'upon a cure follo"-ed. 
But a fatal termination is decided ly the mle. Death follows 
sometimes in the midst of severe manifestat ions which remind 

one of pernicious swnmp-fever, sometimes in the course of a 
remittent fever with typhoid symptoms, which has taken the 
place of the symptomatic intermittent. 

'Vhen s tones which have been arrPsted in their progress 
through the biliary passages give rise to laceration of the duct, 
or when they cause in1htmmation and nlcerntion of the biliary 
passages, terminating in pe1:foration of the same, then the clin
ical history, which at first had all the characteristics of ordinary 
biliary colic, is suddenly transformed into one o( an ex tremely 
threatening character. For now we have the symptoms of per
foration and mptnre-that is, of acute perforative pedtonitis
which is likely to terminate in rapid death. 

" ' ith reference to the symptoms to which stones lying within 
the liver-ducts give rise if they cause inflammation and ulcera
tion, which, according to circumstances, extend to the tissue of 
the li,·er and to the branches of the portal vein, we refer our 
readers to the symptomatology of cholangitis, of suppurative 
hepatitis, and o( PJ' lephl ebitis. 

During their sojourn in and their progress through the intes
tinal canal, gall-stones, as a rule, call forth no symptoms what
ever, especially the smaller ones which have escaped from the bi!-
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iary passages during the attacks of hepatic colic. It is only quite 
Pxceptionally that somewhat larger stones, even if they are not 
impacted within the intestine, cause more or less severe colicky 
pains in the bowels, and vomiting as well as g reat prostration. 

So far as the symptomatology of those stones is concerned 
which reach the in testine by means of biliary fi stulas, this migra
tion sometimes takes place in a perfectly latent manner; in other 
cases, however, severe pains in the bowels, vomiting, bloody 
stools, and other symptoms have been observed, which, ne1·er
theless, are not sufficient to establ ish the diagnosis positively 
during life. The severity of the symptom concemecl will de
pend essentially on the relations of space which exist between 
the size of the stone and the width of the fi stula. in any given 
case. 

The expulsion oi gnll-stones through llte stomach by vomit
ing is genernlly preceded for n few clays by severe pain in the 
stoma.ch, combined with persistent and powerful efforts at vom· 
iting. 

Gnll·stones thnt nre firmly impacted in the intestinal canal 
first o[ all cnuse obstinate constipation, with which there are asso
cinted colicky pains, of continunlly increasing severity, at n part 
of the abdomen corresponding to the sent of the impaction. If 
the closure of the intestine is complete, vomiting occurs, first of 
the ingesta, then of masses nbundantly colored wi th bile, and, 
finally, there is stercoraceous vomiting. At the snme time the 
abdomen is clistenclecl and tense, the patient is nlmost inces
santly tormented with the most severe pain, his conntennnce is 
altered-in short, the symptoms of intestinal obstruction, or o[ 
the peritonitis of obstrnction nrise. These symptoms sometimes 
shown certain abatement, which may depend on the fact that 
the stone advances slowly, and thus sometimes lies in narrower, 
sometimes in wider portions of the intestine. All the symptoms 
cease with the final expulsion of the stone, or they continue, the 
condition progressively growing worse, untij the den th of the 

· pntient. Inasmuch as stones of n size lnrge enough to cause 
obstruction of the bowels, as n rnle, reach the intestinnl cnnal 
by way of a fi stula, the symptoms of obstrnction are usually 
not preceded by attacks of hepatic colic, nor by jannclice, unless 
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there happens to be a complication with catarrhal jaundice or 
the like. 

Finally, stones which are retained above the sphincter ani 
cause obstinate retention of stools and severe pains, sometimes 
with tenesmus; these symptoms, however, at once disappear 
on the expulsion of the stone. 

Diagnosis. 

The requirements of diagnosis are not restricted to a deter
mination of the existence of cholelithiasis, bL1t it mL1st also decide 
to what symptoms the calculi give rise when quietly resting at 
their place of development, and to what consequences they lead 
when they change their position in any direction. 

In a goodly proportio11 of cases, cholelithiasis remains un
noticed, because the gall-stones do not give rise to any symp
toms. They are especially overlooked in old people, in whom 
the sensibility of the visceral nerves is considerably obtunded, or 
when, in addition to the cholelithiasis, other abnormal processes 
are present by which the symptoms of the former are concealed. 

As a mle, the gall-stones which are situated in the gall-bladder 
escape diagnosis; for, although from the subseqLient symptoms 
of hepatic col ic, etc., we may surmise that calculi are present in 
the organ, there can be no question of a diagnosis, in the true 
sen e of the term, except in those extremely rare cases in which 
we are able to feel the gall-bladder as a hard, nodular tumor 
through the abdominal walls, or in which a slight creaking or 
crack.ling reveals the presence of the concretions in the organ. 
All other subjective and fonctional symptoms which may be 
relied upon for diagnosis are more or less uncertain and decep
tive. 

The same statements will hold good with regard to the de
monstration of calculi in the hepatic ducts. It mnst be left to 
the judgment and powers of combination of the physician to 
draw a probable conclusion from the circumstances of the indi
vidual case with regard to the presence of stones in the hepatic 
bile-ducts, but the autopsy alone will furnish positive results. 
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\Vith regard to cholecystitis and cholangitis calculosa and 
their sequences, we refer to the previous remarks. In these con· 
clitions, also, the attempt at diagnosis rarely leads to more than 
a conjecture, except in those cases in which perforation and rup
tlll'e clear up the existing obscurity. 

The diagnosis of cholelith iasis is generally based on an attack 
of so-called gall-stone colic. \Ve know, however, that the pass
age of calculi through the bile-ducts may also occur latently. J. 
Frank had remarked that small calculi often pass unexpectedly 
in the stools, although this had not been preceded by the slightest 
symptoms; even somewhat larger concretions may escape with
out symptoms. In most cases of this kind it is probable that 
the bile-ducts had been previously dilated . It is a noteworthy 
fact, to which attention has been called by the physicians of cer
tain watering-places, that previously latent cholelithiasis becomes 
unmasked under the use of alkaline mineral-waters, and evi
dently because, in consequence of the increased secretion of bile, 
the previously stationary calculi undergo active motion, and are 
forced into the excretory ducts by the stream of fluid. 

All observers are of the opinion that paroxysms of hepatic 
colic, when fully developed, cannot be mistaken for any other 
afiection. But difficulties may, however, arise, especiall y when 
the physician has to deal with the first manifestations of chole
lithiasis-the first attack: of hepatic colic. Caution demands, 
under such circumstances, that a positive diagnosis should not be 
made nntil the calculi have been actually found in the passages. 
The more frequently the paroxysms occUI', the easier it is to 
determine their true nature. The mere fact that a patient Jias 
been several times affected with jaundicP, especially when this 
develops shortly after a paroxysm of pain starting from the 
region of the liver, indicates almost positively that these symp
toms are due to gall-stones. 

The most important indications that an attack of colic should 
be regarded as hepatic colic, and that gall-stones are passing 
through the bile-ducts, consist in the character and situation or 
the pain, in the concomitant disorders of the digestive apparatus 
(nausea, vomiting), in the condition of the abdomen, in the super· 
vention of icterus and the time of its appearance, in the condition 
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of the pulse (which presents at least no considerable increase in 
rapidity, however variable it may be in other respects), in the 
absence or any elevation of temperature, and finally in the pres
ence of calculi in the stools. Although one or the other or these 
symptoms is occasionally absent, the ensemble of the others is a 
sufficient basis for diagnosis. Icterus per so possesses no great 
diagnostic importance, as it may be present in many other con· 
ditions and be absent in hepatic colic. 'Vhen present,' however, 
it is of great assistance in diagnosis, and also furnishes indica
tions with regard to the situation of the moving gall-stones. 

In cases in which jaundice is absent, it may be readily mis
take11 fot· canlialgia, especially during first attacks. The diag
nosis or galbtones as the cause of the parnxysm is favored when 
the region or the gall-bladder is sensitive on pressure, and when 
this 01·gan can be felt as a rounded tumor, as usually occtm; 
under such circumstances. In gastric nemalgia the pain is 
situated more in the pit of the stomach ; in hepatic colic, more 
in the right hypochondrium . In the former the pain usually 
appears immediately a[Ler the ingestion of food, while in the 
latter it ouly develops a Iew hours after meals. Iu hepatic colic, 
also, the digestive organs are usually affected in a different man
ner than in cardialgia. The exami1mtion of the froces for gall
stones will almost always remove any doubts which may still be 
present. 

'fhe spasmodic ancl colic-like affections of the abdominal m·
gans (intestinal and renal colic), external and internal strangula
tion or the gut, lead colic, inflammation or the peritoneum, and 
various abdominal viscera may also, at the onset, be mistaken 
for hepatic colic, though not as readily as cardialgia. But a 
carefnl examination of the patient, and a full previous history, 
will, in such cases, furnish so many differential data that it is 
hardly conceivable that these conditions should, for any lengrh 
oI time, be mistaken for hepatic colic. 

Gall-stones are undoubtedly by far the most freqnent cause o( 
so-called hepatic colic; but they are not the only cause, as a pure 

1 According to Dnrnnd·Fa.rdel, biliary coloring matters nppcnr in the urine in every 
attack of hepatic colic, although no distinct yellow color of the skin may be noticen\,le, 
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neuralgia o[ the hepatic plexus also appears to occur, which mani
fests itse]( by pains exactly similar to those of gall-stone colic, 
although not clue to calculi. The assumption of trne neuralgia 
of the hepatic plexus is rendered very prnbable l>y its analogy 
to the various visceral neuralgias, wllich also develop without 
any demonstrable anatomical lesion of the parts. The problem, 
however, consists in demonstrating its existence by undeniable 
facts. This is, however, extremely difficult, as the circumstances 
of the case are usually such that it also admits of another ex
planation than that of an hepatic neuralgia. It would be espe
cially injudicious to diagnose true neuralgia when, despite every 
effort, a calculus could not be discovered in the stools. It only 
remains for us to mention that men like Budd, Frerichs, and 
others are convinced that neuralgia of the hepatic nerves occurs in
dependently of gall-stones. "There are forms of neuralgia of the 
liver," says Frerichs, "which differ materially from colica calcu
losa in their development, their mode of appearance at monthly 
intervals, theit· alternation with other nervons a!Iections, and in 
their entirn course," and he strengthens these remarks by a very 
remarkable and conclusive illustration from his own experience. 
Fauconneau-Dufresne regards trne neuralgia of the hepatic 
plexus as a condition which occurs especially in individuals 
who are predisposed to various neuropathies, and in young chlo· 
rotic females. Henoch thinks the disorder is connectecl with 
gout and rheumatism, and Bean attributes it to acricl ingesta 
(which view is combated by the very rarity of this neumlgia). 
Durand-Farclel, who observed hundreds of patients suffering 
from gall-stone colic, states that attacks of colica calculosa differ 
in no respect from those of neuralgia hepatica non calculosa, and 
that the latter may be accompanied by a very slight and tempo
rary icterns of the integument and urine. The differential diag
nosis of the two conditions will, therefore, depend rather upon 
the circumstances attending the individual case and upon the en
tire course of the symptoms than upon the peculiarities of the 
paroxysm. 

In very aged individuals cholelithiasis, and even the passage 
of gall-stones, are often overlooked, because the old do not ob
serve themselves closely and are more indifferent to their bodily 
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sen ations. Snch individ uals complain, a t the most, concerning 
"spasm of the stomach, " by which they are affected three or 
fonr times a year, and al so concerning a feeling of anx iety, nau
sea, and vomiting-symptoms which di sappear in fo ur to six 
hou1·s, after which the cond ition becomes normal un til it is re
peated a fter a longer or shorter period. IC we observe more 
closely, however, we will rarely miss a slight icteric color of the 
conjtrnctine, and the examination of the stools removes all 
doubt that these distmbances must be interpreted as attacks 
o( gall-stone colic (Trousseau). 

According to Durand-Fardel the following factors must be 
taken into consideration in differentiating simple gall-stone colic 
from that combined with intlammation of the bile-ducts. \Vli en 
the hepatic region, in the interval between two attack s, is the 
seat of constant pains, a feeling of tension and annoying fnl
ness, when thi s continues during the attack, and severe and wide
spread pains develop on pressure-the intlammatory fo1·m of 
gall-stone colic is present and treatment must be direc ted ac
cordingly. On the other hand, when the region of the lirer 
appears free in the interval s, or, at the mos t, a localized pain 
develops upon pressure on the gall-blaclder, when the left hypo
chondrinm is not abnormally sensitive to pressure, and the 
vatient, perhaps, even feels relief from the manipulation-we 
have to deal with the pnre spasmodic form . \Ve mnst add that 
the observation of pulse and temperature will readily remove 
any remaining doubts. 

The situation of the calculi may be determi11ed in many cases. 
\Vhen, in the course of an a ttack of colic, marked jaundice, a 
ttuctnating tumor o( the gall-blatlder, colorless stools, the ab
sence o[ bile in the vomite(l ma tters, and a clark brown color of 
the urine are observed, these symptoms indica te that the calcu-
1 us is situated in the ductus choledochus. Absence of yellow 
color of the integument, normal color of the urine, and biliary 
constitution of the vomi ted matters permit us to surmise, under 
such circnmstances, tha t the stone is lodged in the cystic duct. 
But such a conclusion is far from being correct in all cases ; the 
bile may flow past a calcnlus in the ductus choledochns and 
the icterus therefore be absent, and, in case the stone is situated 
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in tbe cystic duct, it may produce closure of tbe ductus cbole
dochus by catarrhal swelling of the mucous membrane or in 
other ways, and thus give rise to jaundice. Calculi in the he
patic duct produce, in general, tbe same symptoms as those in 
the ductns choledochus, except that the large, fiuctuating gall
bladder is said to be absent in tbe former. llowever, it is some
times absent when the ductus choledochus is closed, or, at least, 
it escapes our observation. \Ve are completely ballled in those 
cases in which calculi are scattered throughout several or all 
portions of the system of bile-ducts. 

\Ve have previously indicated bow little accessible internal 
biliary fi st ul re are, in the majori ty of cases, to diagnosis. The 
considerable size of the gall-stones which pass through the intes 
tines 0 1· remain lodged in them, with entire absence of correspond
ingly severe attacks of colic, may form the basis for the conjec
ture that the calculi in question have passed through fi stulre into 
the intestines. \Vhile the patient is ali,·e an opinion with regard 
to the situation of the fist.ula can very rarely be enterta ined. 

That the symptoms of intestinal occlusion and of internal 
strangulation in a given case are produced by large gall-stones, 
may be surmised, with a certain amount of probability, when we 
have to deal with females at an advanced age; when it appears 
from the history that an infiammation is or has been present in 
the right hypochondrium; when the pain is very severe, the 
vomiting occurs incessantly and with great violence; when the 
pains are intermittent and develop in numerous paroxysms (be
cause the slowly advancing calculus is now grasped more, now 
less, firmly by the walls of the intestines), and, finally, from the 
suddenness with which the last attack of pain terminates in 
death (Murchison). 

Course, Terminations, P rognosis. 

Cholelithiasis is, under all circumstances, a chronic disease, 
whether we include the period of latency or only that of its 
various manifestations. As we have seen, the attacks of colic 
continue, in the majority of patients, for a number of months; 
often, also, relapses occur after intervals lasting years, during 
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which the patient appears to be entirely free from ga ll-stones. 
It is very rarely obsPrred that the symptoms of cholelirhiasis 
rPase after a single attack. 'r11e entire duration of the disease, 
whether it manifests itself periodically by paroxysms of colic or 
rpmains lateut, not infrequently includes several decennial peri
Olh, and the individual often carries the gall-stones into the 
gmve. 

The usual termination of cholelithiasis, whenever it gives ri se 
to disorders of any moment, is recove1y by ex pulsion of the 
stones in one way or another, or, perhaps, sometimes by a so· 
lution of the calculi wi thin the gall·blallcler, etc. This fortunate 
tprminntion may even then be hoped for, although the disease 
for a time produces the most di stressing suffering. As a rul e, 
the recovery is complete: all the calculi are expelled, no new 
ones are formed, and the bile-ducts present no indications that 
they had formerly been in contact with gall-stones. In other cases 
Ruch traces (cicatrices of ulcers, etc.) remain , hut lead to no bad 
results. Exceptionally the eliminated stones leave the bile-ducts 
in a condition of ulceration, infiammation, etc., which afterward 
give rise to obsolescence of the gall-bladder, obliteration of the 
<')'Stic duct, dropsy of the gall-bladder, or, perhaps, permanent 
and irreparable occlnsion of the dnctns choledochus. The last· 
mentioned di sas trous result, like closure of the clurt by irnpacteu 
gall-stones, leads to a condition o( marasmns from the chronic 
icterus, to which the patient usual ly succumbs within a year. 

lt mny happen that, aCter the discharge o( all the calculi 
present, the cholelithiasis recovers, but a relapse occurs once or 
e\'en several times from a continuance of the pred isposition to 
the formation of the calculi. 

This cannot, however, he positively determined, since whPn 
the symptoms of cholelithiasis appear anew after a certain lapse 
of time, we cannot state with certainty that no calculus lrncl in 
the meanwhile been present in the gall-bladder. 

\Ve have seen how rarely cholelithiasis terminates in death 
during a severe paroxysm. It more frequently causes a fatal 
termination, from the fact that the calculi g ive rise to perforation 
or rupture of the gall-bladder or the ducts, to peritoniti s, a severe 
diffuse cholecys titis, with hectic or pyremic fe\·er, a purnlent 
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hepatitis or pylephlebitis, etc., or that they are impacted in thP 
intestines, and cause ileus, perforation o[ the intestines, etc. In 
short, the sufferer from gall-stones is subject to mani[old dan
gers. Tile untoward course pursued by many cases o( this kind, 
is so much morn striking, as the transition from entire snbjective 
good health to profound collapse and death o(ten occurs without 
any warning. As there is no security in any case against such 
accidents, prndence demands that the physician should give a 
reserved prognosis, although the Jatte1., as a mle, is good in cho
lelithiasis. In addition, the prognosis must take into consider
ation that the disease readi ly returns after i t has remained quies
cenL for a number of years. On the other hand, it is satisfactory 
to know that eYen very protracted and severe cases may finally 
terminate in reco,·ery, and that we must not prematurely aban
don hope with regard lo the efl'ect of our therapeutic measures. 

Treatment. 

The province of the physician consists, in the first place, in 
the removal o( the manifestations of cholelithiasis, especially in 
combating the attacks of colic, the inflammation of the bile-ducts, 
etc. ; and, in the second place, in the attempt to dissolve the 
concretions which may have remained, and to prevent the forma
tion of fresh calcul i in the biliary passages. 

The treatment of the attacks of colic almost always occupies 
the foreground. 'Ve must endeavor to moclerate the pains and 
render the stone movable. This purpose is effected, above all, 
by narcotics, which are therefore used very extensively, and 
which, under certain circumstances, must be employed very 
bolclly, as they have, indeed, proven a sovereign remedy in these 
conditions. 

Opium and morphine are the narcotics which are most fre
quently administered. Although we must, as a rule, endeavor to 
succeed with moderate doses, it is not advisable to go too far in 
this attempt, lest we fail in our main object. 'Ve may safely re
sort to fnll closes, and repeat them, if necessary, as most patients 
tolerate narcotics very well in hepatic colic, and, even under ex
traordinarily large doses, symptoms of poisoning do not occur as 
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readily as in many other conditions. On an averuge, we may 
aJminister 0.05 gramme of pure opium, or 0.015 gramme of mor
phine, every two hours, un til the pain is rel ieved. The use of 
subcutaneous injections (0.01-0.02 g ramme of morphine) is more 
advisable th un the in ternal administration, both in order to se
cure a more rapid action, ancl al so to obviate its rejection by 
rnmiting. The injec tion may also be repeated from time to time, 
according lo the e[ ects which are observed. The in tegument of 
the arm is best employed as the site of injections, as those in the 
region of the liver p1·esent no advantage, ancl more readily leacl 
to annoyance. In protrac tecl vomiting the opia te may be given 
in the form of enema.ta 01· suppositories. 

Among other narcotics belladonna is chiefl y employed, ancl, 
as is m•ll known, often produces great relief. It is espec ially 
serviceable whenernr, for any reason, morphine is contraindi
cated. It has al so Ileen recommended for milder cases which run 
a more ch ron ic course. 'Vhen given in sufficiently large doses 
thi s remedy may be dangerous, as symptoms of poisoning cle
Yelop qui te frequently . As smaller doses are ofte n useless, many 
physicians restl'i ct the employment of thi s drug to in unctions of 
the painful regio11 with belladonna ointment; or 0. 03 gramme 
of extract belladonn ro is given internall y every two hou1·s, or 
suppositories of 0.03 morphine, ancl O. OG ex tract bellaclonnre, or 
subcutaneous injections of 0.004 atropine, ancl 0.010 morphine 
every two hom s until thll pains snbsicle. A liniment of bella
clonna ancl chloroform, which is appliec1 to the hepatic region as 
a fom entation, ancl is covered with oiled paper, etc., often, al so, 
produces g reat relief. " reak infusions of tobacco, in the form 
of enemata, which were recommenclecl by Sannclers ancl Craigie, 
are saicl to g ive results similar to those obtained by belladonna. 

By the sicle of the narcotics stands chl oroform, as a remedy 
for the relief o( pa in ancl spasm. It is either g iren internally, in 
closes of one to two gra mmes, in capsules, etc., or in the form of 
inhalations, when we ham to cleal with an especiall y severe at
tack. It needs no fur ther di scuss ion tha t all the precautions 
must be acloptecl, ancl that all the clangers are present which are 
connectecl with the use of chloroform inhalations in sm gery. 
Uncler certain circumstances the chloroform may be snperseclecl 
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by chloral. It must be lef t to the judgment of the physician to . 
determine when it should be employed. 

In the very beginning of the a ttack the pa tient, if the sur
roundings permit, should be placed in a lukewarm, full ba th, in 
which he should remain as long as possible, a t least half an hour. 
Then (or instead of th?- bath) warmth should be employed in the 
form of fomentations, hot poultices, warm flannels, etc., to the 
painfttl hepatic region. Many patients, however, resist such ap
plications, because the res tl essness ancl pains are too severe ; but 
we must insist upon them, as considerable relief is almost always 
produced immediately afterward. All patients do not tolera te 
the local application of heat, whereas, on the other hand, cold is 
sometimes soothing. According to Brichetau's plan, the lii•er 
and corresponding portions of the back are co1·erecl with an ice
bag, or so-called ice-poultices are used instead, chopped ice being 
mixed with dry flax-seed, and enclosecl in linen, like a poultice. 

Strong inapisms, inunctions wi th opium and belladonna oin t
ment, and similar local measures, often produce considerable 
relief of the pain. 

The best resul ts are also attained, at times, by permitting the 
patient to drink large quantities of hot water, to which five to ten 
grammes of bicarbonate of soda are added. According to Prout, 
who first recommended this plan, not alone the annoying symp
toms of excessive acidity of the stomach are removed in this 
manner by the alkali , but the hot water al so acts directly like a 
hot fomentation upon the organ which is the seat of pain. The 
first portions of the water are usually rejected immediately, bu t 
the stomach is soon relieved, the patient retains the water, and, 
as a rule, the pain subsides. A further advantage of this method 
consists in the fact that the water relieves the l'iolence of the 
vomi ting, which is nsnally very severe, and may even prove dan
gerous to the patient when the stomach is empty. However, 
narcoti cs are not rendered superfluous by this plan. It is nsefnl 
to acld a few drops of tincture of opium to the alkaline water, 
after the latter has been vomited once or twice (Murchison). 

The emesis which occurs during the attacks of colic de
mands no special treatment, if the contents of the stomach are 
merely evacuated. But when the vomiting is repeated very fre-
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quently, and is very se1·erP and painful, not only is the strength 
o[ the patiPnt PXhausted, but there is aho clang<'!' of a rnpture 
of the dilated gall-bladder and the gall-ducts, and this symptom 
rnnst, therPfore, be treated. "'e shouhl allow the patient to 
Sll'allow small pieces of ire, and administer small quantities o[ 
champag1w, effprvescing drinks (pulvis acrophorn,, etc.). 

Local bleeding is indicated when marked evidences of inflam
matOt')' initalion of the lil•er and biliary passages, of congestion, 
etc., arc present. 'Vhen tho region of the gall-bladder is very 
~Pnsitiv c, or even murketl and continuous pnins are ob~PlTecl in 
it, and the attack o[ colic has persisted for a long time, great 
1·elief is oftpn experit>ncecl from the application of a few leeches 
to the right hypochonclrium. On the other hanrl. we cannot ex
pect mnch benefit from general venesertion. At nil events, we 
should not, as \\'US formerly the custom, perform this 01wration 
in every attn('k, in order to relieve the SJll1'tic i111pal'tion of the 
<·oncretions, although this effect is often ohtrri1wcl. Iloll'el'er, 
venesPction may lwcorne necest:ary in plPthoric inc.lh·iduals, with 
Pxci tec.l heart's action ancl sm·ere cerebral congPstion, bPfore we 
pass to the employment of narcotics and othe1· Sl'clative reme
dies. 

" ' lwn the pulse becomes feeble, when syncop<', rolc11wss o[ 
the extre111ities, and other symptoms of weakPnetl <H'lion o[ tl1t• 
hea rt, appPar, excitants and stim ulan ts arp fodicatPd, snch a:-; 
winP, etl1r•r, miu:dt, liq. am111on . anisat., swathing in hot cloths, 
111ustrr1·d poultices to the call-es, friction with flanMI, rubbing 
the skin, etc . 

Ge1wral rl'flex spasms demand similar treatment; in atldition, 
we may aho resort to cautious inhalations of chloroform. 

\Yhen the pain has disappea,red, and the pnroxy$111 proper is 
over, many ph_rsieinns t'mploy mild purgatin's. t>s]iecially the 
"bitter waters'' (Friedrichshall), castor-oi l, infusion of senna, 
Ptc., in orrlPr to clear the bowels antl remorn the concretions. 
OtltL•rs abstain from this plan, because they believe that pnrga
tii·es are of littl e value under such cond itions, :incl rPadily ex
han"t the pal ient, who is already weakened from the paroxysms. 
But pnrgnth·Ps :ire often necessary after the termination or the 
attack, in OJ'(]p1· to obviate the constipating action of the opiates, 

Vo1 .. lX.-4!) 
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nml to relieve the hepatic congestion to which such patients have 
a great tenclency. 

Moreover, various substances to which, in part, a specific ac
tion against hepatic colic has been attributed have been recom
mended as :intispasmoclic remedies, which further the movement 
of tlte calculi in the bile-ducts, such as calomel with scammony 
and rhubai·b (!::launders), sulplmte of soda (Pujol), and tartar
emetic (Bright). Recently, podophyllin has also been added to 
these l"emedies, but it appears to be less employed in Germany 
than in Englancl, France, ancl Italy. Mercacli6 reports (Le 
mouvcment medical, 1877, No. 30, p . 328) his experience with this 
remedy, which he was iucluced to use by the favorable results 
communicated by Bufalini in the Flo1'.entine Lo sperimentnle. 
The latter' saw rapid disappearance of the hepatic colic under 
small closes of podophyllin (0.01 grn1. daily). In one case he con
tinued the aclministration for an entire year without seeing any 
bad results. The colic did not ngnin appear, although two yenl's 
had elapsed. In another case of hepatic colic, against which tue 
most varied remedies hacl been useless, Bufalini administered 0.01 
gl'm. podophyllin daily, and saw mpid disappeal'ance of the colic 
and calculi . After the remedy was discontinued, good health 
persisted for cigh t months; the hepatic colic then again appeared. 
bnt was rolievecl almost immediately by the renowecl use of the 
remedy. MercacliC had a similar experil'ncc; in several cases 
he observecl the passage of calculi in the stools clnring the podo
phyllin treatrnrnt.' 

Special attention must be paid, in hepatic colic, to emetics as 
antispasmodics. GooLl results have been obtained from the ad
rninistmtion of tartar-emetic in nauseating closes, but the use of 
emetics prnper should be avoided, because the se,·erc concussion 

1 AccorcJing to Van den Corput, podophyllin is very serviceable in congestion of the 
lh·er. When introJucecl into the duodenum of dogs1 it con!'.idera.bly increases the secre· 
lion of bile, and the latter is richer in solid constituents than usually. 

'f(ocltler al~o recommends podopbyllin in gall-stones and constipation. Vide Allg. 
med Centrnlztg., XLVJI., 1878, S. !14. A<'cording to Horace Dobell (British Med. Jour .. 
June 14, 1879, p 89'~). the clrng should not be given in pill form, as is usually done, 
but ns tincture (0. 12 grm podophylliu to 8 essent. zingib. n.ncl 60 spir. vin. rect.) Ooe 
te:Lspoouful of lhis tincture is given in n. wineglas.~ful of water before retiring every 
day, or once in two 1 three, or four days. 
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and fri ct ion of the viscera in vomiting may readily lead to rnp
ture of the occluded bile-ducts, and because, when cholecystiti s 
or cholangitis happens to be present, mpture of the ulcers, per
foration of the gall-bladder or the bile-ducts may occur. It 
would be more advisable to use emetics in cases in which jaun
dice continues after all other symptoms of the hepatic colic ha1·e 
been removed, aml in which, therefore, a gall-stone is perma
nently impacted in the ductus choledochus. Ilere they m"'y 
serve to dislodge the stone and to favor its expulsion, but we 
must premise that the greatest caution is to be observed, and 
that the cases must be of such a nature that no symptom indi
cates inflammatory irritation of the bile-ducts. IV hen the utility 
of emetics is so restri cted, it is understood why many entirnly 
disapprove of their employment in cholelitliiasis (Bamberger). 

\Vhen the symptoms of closure of the choledochus persist 
a tter the attack of colic, the expulsion of the occluding concre
tion must be fa\' ored by stimulating the peri&taltic movements of 
the intestines. _\part from emetics, we may employ for this pur
pose purgati\'es, ethereal inunctions and fri ctions of the abdo
men, warm baths, and especially also the alkaline mineml
waters of Carlsbad, Ems, Kissingen, Fachingen, Vichy, etc., be
cause these, as is well known, prodttce iucreasell secretion of bile, 
and the stronger fl ow of this fluid may cany the stone into the 
intestiues by purely mechanical means. 

All other rnanifes tlLtions of cholelithiasis, such as infiamma
tions of the biliary passages and th0it· ex tension to the perito
neum, the liver, and the portal vein-ftlrthermore, the perforation 
of the bile-ducts and the formation of free or encapsulated ex
travasa tions of bile, the permanent retention of calculi in the 
biliary passages, and occlusion of the latter, the ileus produced 
by largo gall-stones, etc., must be treated according to general 
principles, and dem"'nd no special remarks. The treatment of 
almost all these condi tions is, in the main, symptomatic, and 
antiphlogosis occupies the foreground. 

'Ve reiterate, wi1h regard to the intermittent fever occasion
ally produced by calculi remaining in the hepatic duets and 
(lnctus rholedochus, that it must be treated like idiopathic inter
mittent fever, and that quinine is effective against this symptom. 



7i2 YOX SCUUEPPEL.-BILIA I~Y PASSAGES. 

ThP it1ea of combat ing permanent occlusion of the excretory 
ducts by su rg ical operations has, at Yarious times, been either 
merely rderred to or discussed in a definite shape (J. L. Petit, 
17-!:3; Thuclichum, 1803; ~fal'ion Sims, and others, 1878), ancl 
,·pry recenlly especially among English physicians. These dis
cussionK have llilherto led to no rPsults; posili\•e proposals and 
more rt('Curate indications are still wanting in this direction. The 
achievements of s urgery in cholelithia~is are restrictecl to the 
li eltl of cutaneous biliary fistulm a.ml cholecystitis calculosa. 
The most important clata with regard to the last mentioned 
a[ection ancl cholecystotomy are found in the section on dila
tation o( the gall-blaclder (vide page GH). 

The second chie ( object of treatment in choleli thia s i ~ consists 
in the solution o( the concretions which may still bP present in 
the bilia1-y pa<sages, and i11 preventing the formation o( 1ww cal
culi. .\t the present time it is very ge1wra lly Jwld that the idea 
of c1issoh·ing gall-stones withiu the biliary pas•ag<'s by means of 
Cl'rtain rt>nwclies is based upon a thern1wntic illusion. But be 
the e[ect of the remedies under consideration what it may, be 
the theo1-y upon which their action is explained what it may, 
there is a ge11e1·al una11imity or opinion among practitioners that 
the substances in question exert a favorable infltience upon the 
removal of the cholelithiasis. 

The solubility of these concretions, which are chiefly com
posecl o( cholesterine (antl these constitute by far the g1·eatest 
proportion), in ether, chloro(orm, alcohol, ancl ethereal oils, 
necessarily lt>cl to the presumption that these substances pro
duced a sim ilar action upon the concretions in the living organ
ism. Durande's remedy-which was c1iscol"erec1 towarcl the encl 
o( the last centu 1-y, was for a long time reganletl as a speci fic 
lithontripticum, ancl is, even at the present time, empl oyed by 
many physiciD;ns-tlepends npon this presnmption. It consists 
o( a mixture o( 3 pa1·ts mther sulphur. and 2 parts ol. terebinth . 
.-1.ccorcling to the original prescription , the patient shonld take 4 
grm. oI the mixture every moming until 500 g rm. have been 
taken. The remedy is, however, rarely toleratecl in such large 
doses; it is more advisable to give 20 3U drops two or three 
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times daily. .l.s the Durande remedy is disagreeable to take, 
and is not well tolerated, Soemmering a(hi;ed that the ether 
alone be employed mixed with the yolk o~ egg, and Duparcque 
recommended the mixture of ether with castor-oil. It 1weds no 
extended remarlrn lo prove that Durande's rPmedy cannot effect 
a solution of the calculi in the li1·ing organiom. This had been 
shown by 'l'hena]'(l, who attribttted the undeniable good eilects 
of this remedy in cholelithiasis to the amis1x1smodic action of 
the ether. As ether and similar remedies are rapidly absorbed 
by the gastric mncous membrane, and in11nPtliately pass into the 
portal vein, many physicians atll1ere to the opinion that a sufli
cient amOtlllt O[ ether, etc., may be mingled with the bile Slll'

l'OUllding the concretions, in orcler after prolong1\d use of the 
rnmedy, to gradually change the calculus superficially, to loosen 
its strata, diminish its circumferL·nce, and P"t·haps prepare the 
wa.y Ior it::s clbintegnition. 'Yhether this ,·iew h; correct or not, 
there is no doubt that ethereal substances arn used by prefer
ence against cholelithiasis by many physicians who rl'j1•ct the 
notion that they are able to dissolve the conc1·elions. 

Frerichs, on tl1e other 11and, states that it is bc't to dbcarcl 
these remedies entirely, because tlwir solvent aclion does not 
come into play. aml tlwir antispasmoclic effects arc SLLrpassL'd by 
those of morphine and other narcotics. 

Instead oC the Durande rnmedy, the internal use oC chloro
form has, in recent times, been resorted to as a solvent. 'l'his 
suggestion was originally due to Bouchnt, and appears to have 
met with special favor in America.' 

1 Buckla (Ilost. Med. :.ind Surg. Journ., Oct. 2a, 1879) maintains thnt cnkuli may 
be <li~solvccl in the g:l.11-bla...ldcr as readily as in a. test-tllbe. Five to sixty 1.lrops of 
chloroform taken intemnlly every fonr to ~ix hours is sniJ to be a. certniu method of 
dissolving even large and numerous stone!'!. ::\Io:st patients, however, caanot absorb 
more than ten to fifteen drops e,•ery four to six hours Uy the stomach. In this event. 
the remedy nmst be n.dminir.iterecl continuou~ly for o.t least two to three week.'!. In
f<tcnd of chloroform

1 
cbloml may be gi11cu, which produces its l'ffcct ns nnsccut chloro

form. Bitdder (Amer. Jouru. of Me<l. Sc., 19G7) also nd11ises !>uccinnte of iron iusteacl 
oC chloroform, or, in urgent c..'\~es, in addition to it. Octerlon.I/ ~Trans. of l\!ed. Soc. of 
Kentucky, 1877) rJJpol'ts favorable results i.u cholelithinsis from the use of succina.te of 
iron. These temeclics would nlso net as solvents of impacted gall-stones, especially 
in closure of tho cbolcdocbua, and thus prove a true radical cure. 



774 VON SCIIUEPPEL.-BILIARY PASSAGES. 

Other remedies are rarely employed as specifics for the solu
tion of calculi, and no reliance can he placed upon them. To 
this class belong electricity (employed by lfall, of Philadelphia, 
in 1821), nitric acid, chelidonium, oxalic and phosphoric acids. 

Gallic acid salts must also he mentioned here. nI. Schiff 
(Gaz. hebdom., 1873, No. 15) prescribes 0.50 gramme at a dose 
o( gallate or soda, in order to prevent the formation or choleste
rine calculi, b11t denies that previously existing gall-stones are 
c1issolvel1 by it. Dabney' recommends the cholate of soda up 
to five grammes twice a day, in order to prevent the formation 
of fresh calculi. 

Althongh theoretically obscure, the inflnence of alkalies upon 
eholelithiasis is practically beyond a dot<bt, both upon the re
moval o( those gall-stones which are present as well as upon the 
development of fresh ones. The fixed alkalies were already re
gardel1 by Fr. Hoffmann, of Halle, in the beginning of the last 
century, as a solvent for calculi. It has been proven that cho
lesterinc and cholepyrrhinlime-i.e., the chief constituents of 
almost all gall-stones-are dissolved by strongly alkaline bile, 
which, 011 the other hand, is naturally destitute of influence 
upon those rare forms of calculi which arn provided with a coat
ing of lime. As, in addition, a thin, watery bile will favor the 
loosening of the stones, and their mechanical destruction, we can 
understand why alkalies liave been so o(ten employed in chole
lithiasis, especially in the form o( alkaline mineral-waters. 
These have proven themselves by far the best remedy in chole
lithiasis. Thousands o( patients return from these watering
places cured, or have recovered at home by the aic1 of the waters. 
\Vhether the alkaline mineral-waters have a direct chemical 
action (solution) upon the gall-stones in the organism, is prob
lematical to a high degree. There is no doubt, however, that 
they increase the secretion of bile, and restore the normal con
dition of the secretory apparatus.' The calculi are more readily 

1 The Use of Cholate of Soda to Prevent the Formation of Gall-Stones (Amer. Joum. 
ot Med. Sciences, April, 1876). 

~ Vide also the investigations of Rutllerford and Vigna! (British 'Med. Journ., 18i7), 
concerning the cholngogue action of variou<J remedim1, which were made upon dogs 
with biliary fistul:u. Cholngogue action was manifested, nmong others; by large doaes 
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carried off (often without being noticed) by the copious fl ow of 
thin bile. The calculi are found in the stools, as a rule, nnin
jtued, sometimes destroyed, and ou ly exceptionally with signs 
o[ chemical action (?) (vide page 70-1). Ilow great a share is 
taken in the treatment of cholelithiasis by the water used to 
dilttte the alkalies, is evident from the physiological experience 
that the increased ingestion of water by animals produces a 
greater secretion of thin bile_ And the statement is very plau
sible, that individual cases of choleliLhiasis have been relieved 
by copious clrnughts of water (Yanotti). Uot'POver, there can be 
no doubt that alkaline mineral-waters benefit the genernl health, 
remove the tendency to acid formation in the stomach, climinisli 
hepatic congestion, and prnclnce such changes in the constit u
tion of the bile that the chances of Nmewcd calculus formation 
are diminished . 

Among the alkaline waters, t hose of Carlsbad and Yichy lay 
claim to the most brilliant results. Then follow those of Ems, 
Kissingen, Ilomburg, i\Iarienbacl, Fachingen, Contt·exc1•ille, Yal s, 
etc. 

In the choice of one of the above-mentioned wateri ng-places 
the individuality of the patient is deci;;ive. Carl sbad undoubt
edly takes the first rank as the most effective water, and its rival, 

·Vichy, approac ltes it very closely with regard to efficacy. \Vhile 
Carlsbad deserves the preference in cases which are associated 
with obstinate constipation, J\Iari enbad is indi<"atPcl in pletboric 
individuals inclined to congestions, and Ems in irritable, weak
ened patients with a tendency to diarrhcra. As a rnle, the drink
ing cure proper is combined with the use o[ lukewarm alkali ne 
baths. In order to render success certain, it is extremely desir
able to repeat the cure several times. Patients who have fol
lowed out this plan for two consecutive seasons are said, acco1·d
ing to the experience of \Villem in , to present an immunity 
against relapses of choleli th iasis lasting severnl years. 

\\'hen we are forced by the circumstances of the patients to re
sort to alkaline drugs instead of the corresponding mineral-waters, 

of sulphate of eodn (not sulphate of mngneein), sulphate of potassa, and phosphate 
of potnssa (not by carbonate or bicarbonate of soda). Chloride of ammonium was 

inert. 
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bicarbonate of soda should be administered, either alone or com
bined with sulphate oI soda, in a large amount or water. I11 this 
form it iuterferns less with digestion, apart from the fact that we 
have lea med to reganl the large quantity oI water as an essential 
factor in the curative properties of alkaline mineral-waters in cho
lclithiasis. \Vhe11 bicarbonate or soda is used for a long time, the 
addition or laxative salts should be discontinued, in order to dis
tress the digestive organs less; in its stead we may employ a 
mild infusion or rhubarb. 

Instead oI the alkaline carbonates, Boucllan1at has advised 
the use or veg<•table acid alkalies (acetic aml citric acids). 

Those herbs, also, whose efficacy depends chielly upon their 
proportion or vegetable acid alkalies, ancl gmpe-cnres, ]Jave been 
recommendecl in cholelithiasis. Uowe1·er, they are only tolerated 
by such inclividual; whose stomach is in good condition. 

Among the older physicians, the bitte1· 1·pgdable extracts 
stoocl in goocl repute against cholelithiasis. They arc nry rarely 
employPd at the present time, because they only have any per
ceptibl<' eITect when freshly pi·epared ancl takt'n in large quanti
ties, ancl because they cannot be compared wilh the alkaline 
medication, which is as agreeable as it is certain . 

It is or the greatest importance in all cases that the patient 
shou1d adopt a. prnper regimen. Ile must rise Parly, exercise C'Oll· 
siclerably iu the Op<'n air, sleep in a well-aired room, be moclerate 
ln eating and drinking, avoicl the use of wine antl alcoholic chinks 
as much as possible, and abstain from all fatty and saccharine 
articles or diet ancl from malt chinks. ThP gr<'atest care must be 
paid to the regulation of digestion ancl the intestinal Iunctions. 
ancl the ]ll'CVPntion or constipation Ol' diarrhcna. ExpOSlll"e and 
excessil·e bodily exertion should be avoided. All these mies 
must be followed out with special strictness in women at the 
period oI menstruation. 



DISEASES OF 'rHE PORTAL VEIN. 

Il islor ical Sl.:etcli. 

The portal vein bore an extremely bad reputation among th~ 
okler pliysicians. It was reganletl as the starting-point fo1· 
nume1·ou; di,ease; of all kinds. Yena portro porta malorum 
.... says Stahl (lGDS). This opinion, however, was not the 011t
come of 1Jositive anatomo-patbological investigations, but wa.:3 
rather the result of theoretical prejudices. The want of a clear 
insight into lite physiology anrl pathology of the liver, the blood, 
etc., liacl, as a consequence, that this gap was filled by spt•cula
tions which were often of a "vitalistic" character. Only ,·ery 
gradually clicl the view obtain that many clisorclers, whose location 
had been attributed, in consequence of a deep-seated prejudice, to 
the portal vein, lllUSt be rpgarclecl as due to diseases of the liver, 
intestinal canal, lungs, ancl heart. llowever, a positirn ruptu1·p 
with the s1wcnlatirn "portal vein pathology" of Stahl, Boer
have, van Swieten, KiimpIT, and othel'S, only occurred toward th<' 
encl or the la,;t centu1T, when the study of phlebitis and of dis
eases o( the vessels (which is, in many respects, the grounllwork 
of pathology) began under the auspices of John Ilnnter. 

In German.r, the work of Sasse (de rnsornm sangniferorum 
inflammatione, lfahe, 1797) fil'st "opened the ball" in this cause. 
~l. s a matter of course, the progress in our knowledge of phle
bitis aided Olli' insight into the character of cliseaSl'S of the por
tal vein . llowevei·, almost all our positive knowledge and onr 
really useful data in this respect are the fruit of the present 
century. 

As with phlebitiH in ge1wrn l, so also with regard to inflamma
tory processes of the portal rein, we first became acqnaintecl with 
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their anatomical aspects, viz., thrombosis, the various metamor
phoses of thrombi, their puriform degeneration, and suppuratire 
pylephlebitis (the latter through Sasse). As the founder of the 
dinical study of pylephlebitis' we must mention Schoenlein 
(1830), who was also the first to diagnose suppurative pylephle
bitis during life. The doctrine of inflammation of the portal 
vein has, moreover, passed through all the changes which were 
experienced by phlebitis in general. The mistaken idea that the 
coagulation of blood in the vein was the expression of inflamma
tion of the vein, i.e., the identity of thrombosis and phlebitis, 
also dominated, for a long time, the doctrine of inflammation of 
the portal vein, and gave rise to many obscurities and wrong no
tions, the consequences of which are noticeable until recent 
times. Only since Virchow invest igated the relations of throm
bosis and inflammation of vessels and has shown the causal con
nection between both processes (inasmuch as he recognized 
thrombosis as one of the most frequent causes of phlebitis and 
clearly showed the causal relations of phlebitis and thrombosis 
in all directions), has full light been shed upon our knowledge 
of pylephl ebitis. Ci-edit is al so due to Frerichs, inasmuch as he 
investigatl'd the clinical aspects of diseases of the portal vein, 
based upon Virrhow's doctrine of phlebitis. The characters 
which this stnrly assn med under his hands will hold good ap
proximately even at the present time. N01· can the services of 
both of these men be lowered by the remark that the doctrine, 
as it sta nds, wonlcl have resnlted of itself. It is an attribute of 
genius that it finds the proper expression for a truth which is 
" in the air" and which wonlcl be proclaimecl by every one 
could he but find the proper terms. 

The changes, in the most recent times, with regarcl to the pre
Yionsly dominant interpretation Of the nature O( diseases Of the 
portal vein, especially of suppuratire pylephlebiti s, refer to the 
distinction which we have learned to make between non-specific 
inflammations and infectious mykotic processes. Not alone do 
certain peculiarities in the character and course of the above
mentionecl disease appear more comprehensible from a consider-

1 The term pylcpblcbitis was first employed by Messolo. Vide bis dissertation : De 
inflammatione vcnro portarum s. pylephlebitid~. Berolini, 1841 1 S. 61 Anm. 
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ation of these factors, but a clearer light is also thrown upon the 
relations of suppurn,tive pylephlebitis to pyremin, n,nd to metas
tatic abscesses of the liver, which were hitherto rather indefinite 
and therefore often remained unconsidered. 

Anatomical and Physiological Remarks concerning the Portal Vein. 

The portal vein collects the venous blood of the chylification 
organs (stomach, intestines, spleen, and pancreas) in order to 
carry it to the liver, where it undergoes further clmnge. Its 
trunk has a diameter of about 1.4 centimetre and a length of five 
to eight centimetres. It arises in the region of the head of the 
pancreas by the union of the splenic vein (which runs horizontally 
from the left) and the much larger vena mesenterica superior 
which asrends in a curved line. The inferior mcsenleric vein, 
which arises from the rectum and left colon, enters at the 
right angle, under which the above-mentioned ,-eins nnite, or it 
may pass into the superior mesenteric vein. In addition, the 
trunk of the portal vein (or the superior mescnteric) also receives 
the small pancreatico-duodenalis vein <tnd the superior gastric 
\"ein frnm the lesser cmvn,ture of the stomach . The trnnk of the 
portal vein lies in the right half of the abdominn,l cavity. not far 
frnm the median line of the body, and is nowhere in n,pposition 
with the abdominal walls. Enclosed within both lign,ments of 
the hepn,tico-duodenal ligament, and accompanied on the left 
side by the hepn,tic artery, 011 the right by the common bile-duct, 
the portal ,-ein ascends to the transverse fissure o[ the liver, and, 
therefore, approximately pursues the same direction as the infe
rior vena cn,va, except thn,t it passes, n,t the 8ame time, n, little 
from the left to the right. The opening of the lesser omentum 
is situated between the vena cava and the po1"tal vein. If the 
finger is introduced through the opening of the cavity of the 
omen tum, the forumen \Vinslowii, it lifts up, n,t the sn,me time, 
a strand n,s thick as the thumb, which includes the portal vein, 
hepatic a1tery, dnctus cholPdochns, the plexus nervos. hepati
cus, and a number of lymphatics-all of which are united to-
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gether by the so-called Glisson·s sheath, and am enclosed by the 
Rel'OllS layers of the hepatico-duodenal ligament. 

In front of the trnnsverse fissure, the portal vein divides into 
two chief branches for the right aml left lobes of the li1•er. l:1\
c1er continuous dichotomous division they finally encl in the t1•J"
rninals, 01· the so called interlobular veins, from which the capil
lary system of the lrnpatic lobules originates. l!'rom the capil
la1·ies of each acinus the blood is then CUl'riecl by the so-called 
vena centralis lobuli in to the hepatic veins, ancl from the lattel' 
into the infcriol' vena earn. In ac1c1ition, there are clirect com
munications, within the liver, between small branches of the por
tal vein and the hepatic Yeins, by which anastomoses, " small 
portion of the bloocl of the portal vein is conveyed directly into 
tl1e hepatic veins without passing through the capillary system of 
the hepatic lobules. Fr. Aug. " 'alter' had recognized these an
astomoses, but a knowledge of them then became forgotten, until 
they wcl'e again cliscornred by Clancle Bernard.' ~fany of them 
al'e fine veins, which, like the raclicles of the portal vein propel', 
take their origin from the iligestive organs ancl carry t!Jeir blood, 
not into the trunk of the portal vein or its branches, bnt pass in
c1epenc1ently into the liver, usually in the vicinity of the trans
verse fissure. Tiley are termecl accessory portal veins (this term 
is also applied to another category of veins). 

'fhe circu lato1'Y system of the portal vein is not hy any means 
completely closecl in itself, but comnrnnicates in various places 
with the Rystem o[ the vena earn.. As a rule, 110wever, these com
municating branches are poorly c1e1·elopecl ancl only include 
small vessels. In case of necessity, however, when the blood 
cannot escape through the portal vein, these anastomoses may 
be strongly clilatecl, so that a collateral ci1·cu lation' is estab-

1 Vide L11schku, Anat. d. mcnscbl. Banches, Tiibingcn, 1863, S. 338. 
2 Comptes rcmlus, 1850, XlLX., p. 6!:1-1 
3 'l'be flow of the blood of the portal vein into the territory of the vena cava, under 

such circumstances, occurs chiefly by means of vessels which arc normally present, but 
also in pnrt by new-formed ones. ]{iernrui has shown, with regard to the latter, that 
the new-formed lino veius in the false membranes. between the upper surface of the 
liver and the diaphragm, i>ermit the escape of blood from the veins of the capsule of 
the liver (territory of portal vein) to the ven:n cliapbrngmatic:n (territory of vemi cava). 
This collateral circulation could hardly, however, be of any special service. 
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li shed by means of which the blood, which •l10ulc1 flow through 
the po1·tal vein, is carried thronglt the system of the superior, 
ancl espec ially the in[erior, venro cavro to the heart. 

Among the normal channels of comnrnnication between tllf' 
systems of the portal \'ein and vena cam,' special attention mn<t 
be paid to the raclicles of the superior gastric and inferior mesen
tel'ic veins. 

The superior gastric vein receives its supply from the region 
o[ the carc1iac orifice and the lower portion o[ the stomach . But 
these mdicles also anastomose' with the inferior msop hageal 
veins, which communicate with the intercostal veins and ,-ena 
azygos, and also with the superior anc1 inferior diaphragmatic 
vein :-:, which pass to the superior and in[erior venm ca.vrc. 

There is a still freer communication b<'tween the systems of 
till' vc'na porta anc1 cava through the plexus which s111To 1111ds the 
rectum, as the superior hemorrhoidal veins empty in to th<' infe
ri or mesenteric am1 po1·tal veins, and the inferior hemorrh oidal 
into the in ternal pudenda! and hypogastric veins-i.e .. into the 
inferior vena. ca.va.. 

In ac1<1ition, small Yeins are inserted between the systems of 
lht• ve11a portro anc1 vena cava. Although these arise in the in
t~sti nal \\'alls, they c1o not empty into the portal Yein, but pass 
by a small b1·anch somet imes directly into till' in ferion·e na cal'a, 
sometimes into one of its branches.' Especially c1o a number of 
theHe small vessels pass from the dnoc1ennm ancl colon to lite 
vena caxa .~ 

In addition, Sappey's system of accessory portal veins lllt1't 
also he taken into consideration. These are vessels which origi
nate in organs other than the intestine anc1 its annexes, ancl whieh 

1 Rnppry bri.s investigated tbis ~nbject: Recherches sur un point d'anatom. path. 
rclntif ii. l'histoirc de la cirrhose. l\ICm. de l'ac~d. de m~cl., X.\'.:111., p. 219, nnd Bulle· 
tins de l'acad. de med., lS.30, T. X..~fV . 

! The communication in quei:;tion hnd been recognized by llaURr. 
'These anastomoses were disco,•ered by llitziu.,, Tiidem11nn, and Treriranu&: Ztscb. 

r. Phys .. Bd. Y. , 1S:13. 
' Rind.flrisdt (Path. Gcwebelchre, 2 Aufl.. tl. 420) found the branches of the portal 

\'Cin in the liver closed in a cnse of cirrhosis. The blood entered directly with the 
vein.~ of the iotcrnnl spermntic plexus into the inferior ''cna cava through a number of 
anastomoses with the me.senteric veins. 
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pass directly into the liver or in to the portal vein immediately 
before its entrance into the liver. Of the five groups of accessory 
portal veins described by Sappey, we are specially interes ted in 
two, viz. : the vein s of the suspensory ligament or the liver and_ 
the vena parnmbilicalis. 

The former origina te in the depth of the diaphragm, descend 
in the su8pensory ligament, and are distribntecl to the hepatic 
lobules in the vicinity of the former. They communicate on 
the one hand wi th the diaphragmatic veins, and through these 
with the venm cavre, and 011 the other hand with those hepatic 
branches oC the portal vein which correspond to the arteri es of 
the capsule oC the liver. As a rule, these veins are very small, 
bu t Sap pey on one occasion saw ten to twelve ,-eins s tart from 
the convex surface of the liver and ascend in the suspensory 
ligament to the diaphragm. Three or fotir of these were as thick 
as ravens' q uill s. 

The vena parnmbilicalis, a term applied to this vessel by 
Schiff,' is more important. The anastomosis, which was discov
ered by Bu row ' (1838) in the fcetus, between the portal vein or 
the encl o[ the umbilical vein, and the sys tem of the inferior vena 
cava, ha8 been recognized by Schill' as occurring in adnlt life ; it 
is identical wi th the vena parnmbilicalis. The racli cles of the 
latter originate in pairs on each side from the extemal iliac and 
epigaslric veins. They unite in the neighborhood of the umbili
cus into a single trnnk, and receive a few fine branches from the 
fundus of the gall-bladder. ' The vena parnmbilicalis then 
ascends from the umbilicus next to the round ligamellt of the 
liver, receiving small branches from the peritoneum and the recti 
muscles, and empties into the portal vein a t the point where the 
termination of the obliterated umbilical vein unites with the lat-

1 Sclticeizcr, Ztschr. f. Heilk. Bern .. 1862
1 

Bel . I. 
' Muller's Arch. f. Anat. u. Phys. , 1838, S. 44. 
1 A few branches of the parumbilical group of veins are provided wi th val ves, the 

conco.vity of which is directed toward the heart (Henle). According to &MJJ: the vena 
pa.rumbilicalis not alone sen •es to carry the blood of the portal vein into the vena ca\".'.l 
(through the subcutancou!'I veins of the nbdominal walls, the epigastric nnd internal 
mammary veins), but also in obliteration of the trunk of the port.al vein, to carry a 
sufficient amount of blood to the hepatic branches of the latter. 
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ter. If the portal circulation in the liver ii! disturbed or entirely 
intert'llpted, but the tt'Unk or the portal vein is permeable, the 
vena parumbilicalis is sometimes found dilated to the thickness 
of a finger. It then appears to be the direct continuation of the 
trnnk of the portal vein, whose blood it canies through the nm· 
bilicus into the veins of the anterior abdominal walls. Crnveil
hier, who described a case of this kind with an enom1ous develop· 
ment of the so-called "mednsn, head" in the abdominal walls, 
or which he made an admirable drawing (vide his Atlas or Path. 
Arntt., livr. 16, pl. 6), was led by the thickness of the Yemt par
umbilicalis to regard it n.s the umbilical vein itself.' IIenlc (Ge
Iiisslehre, S. 371) and others were able to satisfy thcmsell·es in 
such cases that the obliterated umbilical vein was p1·<>sent as 
usual, in addition to the vena parumbilicalis, which was as thick 
as n. finger . 

As n, matter of course, the various anastomoses between the 
system or the p01tal vein and that of the vena, cava, possess a 
variable significance, both physiologically and pathologieally. 
This significance depends upon the constitution or the blood 
which they contain, or upon the territory from which their racl
icles derive blooc1; fmthermore, upon the direction in which the 
fluitl within them flows, and (this is dependent thereon) espe· 
cially upon the s itun.tion of those portions or the tel"l'itory or 
the portal vein, in the concrete case, which are permeable or im
permeable. It does not, therefore, appear advisable to formu
late, in general terms, the physiologicn.l sig nificance of these 
anastomoses. 

'l'he portal vein is exactly similar to the other veins in the 
body in its finer structure as well as its capacity or undergoing 
rnrious fom1s o( disease. The radicles, trunk, and the hepatic 

1 Meni£re(Arch. gen. de mCd., l 2G) saw in an individual. rot. twenty.five years, who 
died of meningitis, n. vein as thick as the index finger, which was given off at a right 
nngle from the lower and inner part of the right iliac vein, passed nlong t.he upper 
edge of the pubes to the symphysis, and then upward behind the linea alba. From 
the umbilicus it Mcended nt the posterior edge of the falciform or suspensory ligament 
of the liver, and finally emptied into the dilated sinus venoo portro. This vein possessed 
valves which opened toward the heart. 'l'he upper part (inclosed in the sm1pensory 
ligament of tho liver) appeared to be the umbilical vein it!'lclf. A similar case wai;i 
described by 1lfcmec (Recherches Anat.-pathol. sur la hernia cruralc, Paris, 1826). 
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ramifications of the portal Yein are all destitute of valves. T!Je 
bloocl flows in the portal vein under very slight pressure and with 
slight rapidity. Stasis of bloocl iu its territoi·y therefoi·e occurs 
very readily, gil'ing rise to ectasia, dilatation, and sinnosity of 
the vessc>ls and to coagulation of the blood contai1wd in them. 
In addition to the slight vis a tergo, the i·espiratory mo,·ements 
furnish a considerable portion of the power which propels the 
blood in the portal vein; inspiration acts as u suction force, ancl 
increuses the i·apiclity of the current in the portal ''ein, while 
expiration increases the pn'SSUl'l', ancl therefore causes diminu
tion o[ the rapidity. Fixatiou of the right Ital( o[ Lhe diaplnagrn 
in affections of the pleura, etc., must therefore permanently in
te1·fere with the flow of blood in the portal vein. 

The physiological properties of the blood of the portal ,-ein 
requirn less consideration for our pmposes. "Te are more in· 
terested in the relations of the terminal branches o( the hepatic 
artery and the branches of the portal vein in the liver, together 
with the connections existing between the two, because thereon 
depends the possibility of an establishment of eqt1ilib1'inm be· 
tween the two when one or the ot!Jer has been orcludccl. At the 
present time we only refer to those cases in whieh the occlusion 
affects the trunk of the portal vein or one o[ its large branches. 
In such an event, it is a remarkable fact that the li1·er is often 
found unchanged or bnt sl ightly hypertrophied, even after 
prolonged dumtion of complete occlusion o( the vessel. \Ye 
know from the investigations of Cohnbeim and Litten' that the 
interlobular terminations of the hepatic artery empty only in 
very small part into the capillary mesh work of the aC'ini. The 
hepatic artery chiefly nourishes those tissues which are situated 
in the intel'lohular spaces, and the small veins which collect the 
h!ood from the capillaries o[ tlwse spaces empty into the in
terlobular branches of the portal vpin. In ace! nsion of larger 
branches, or even of the trnnk of the portal vein, the hepatic tis· 
sue receives, through the medium oE the open interlobular reins, 
snfficient blood [ram the (often dilated) hepatic artery to nonrish 
it, although, as a matter oE course. the functions of the liver, 

1 Ueber Circulu.tionsstOrungcn in der Leber, Virch. Arch. 1 Bd. 67, S. 153 (18iG). 
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uuder snch cil'cumstances, will be correspondingly diminished. 
Only when the interlobular veins become inl]Wl'meable, as so 
often occu1·s in cirrhosis, is the supply o[ blood to llw capillary 
syotem o( the hepatic lobules interrnpted, and atrophy of nu
merous aC'ini occurs, because the hepatic artery can conrny no 
blood to the capillaries of the acini afte1 tile clooure of the inter
lobular veins. 

Thrombosis and Occlusion of the Portal Ych1. 

(Pylctltrombosis .-PylPphlebitis adhcsit'ft, P. chl"<mica.) 

Boui/lrwd, Arch. gCn. de miJd. T. IL, IR23.-Re.1111rr11d, Journ. 1iC'bdom., lP.29.
Stokes, Lectures on the Treatment of Internal Disea<;cs, 01.'nnnn hy Behrend. 
Leipzig, 183D.-rnrs1tell, Illustmtions of the Elem<'ntary Form!-l of Diseases. 
London, 18:38 (A.rt. Atrophy1 Pl. II., Fig:-J. 4 ancl ;',).-f'r11rt>illti1•r, Anat.· 
patbol. Atlas, Li\T. XVI., 1)1. G ()Iedusa. head).-Stmmi11.~, Cehcr krnnkhafte 
Vcrschlics!\ung>n grUssercr Yeuenstfimme d. mensC'hl. KUrpl'r$. B£.'rlin, 1839. 
-Puclwlt, Da.s Venensystem in seinen krankhnften \'erhiiltnisscn. 2 Aufl. Leip
zig, 181!.-Sc/111/i, Ztschr. cl. Ges. <l. Wiener .Aertze, lS!G, II., 8. :3.J3.-Jlon
neret, Union mC!d., 181D, p. 4D.-l?i1ill'ac, Ol>scrmt. <'t n.~eherches sur l'ob· 
lite ration de In. vcino porto. Journ. med. de Ilonlcnux, J8.)G (Hchmidt's 
Jnhrl>. d. gcs. i\l 'cl. Jn.hrg. IB.)7, Bel. 93, 9 t). -F'1'1!ri<'lt~, Klinik d. Lcbcr
krn.nkhtn. BraunsC'hwcig, lSGl. II., S. 3G3.-Zie9lf"r. Do vcnre port:l' obstruc
tione. Diss. Kiinigsherg, 18GO.-Botkin, Krrmkheit!1geschiehte eincs Fnlies 
von Pfortnderthrombose. Yirch. Arch., B<l. 30, S. 419 (1HG-!).- .. ·lle.tmHle1', 
Thromhosc der Pforta<ler u. ihrc Aestc. Berl. klin. \Yscht·., 18GG. Xo. 4 
(Yirch. u. Hirsch. Jnhresbcr. f. lSGG, II., S. 82).-Le,11de11, l?iillc von P£orta
derthromhosc. D1id., J86G, Xo. 13, u. Jahresber., S. 83.-Pipp<w, Ueber die 
Obtnra.tion clcr Pfortader. Diss. B('rlin, 1SGS.-Prt,i/1H', Thromhosis of Por
tnl Ycin: rrrnns. of P.1tli. Soc., Yol. XVI., p. 22 , 1871.-Jfaberslwn, Occlu
sion of \""ena. Portre, etc. Guy's Hosp. Rep., !Sil. 

The names mentioned iu the caption do not, by any means, 
refpr to iclentical cliseaseLl 1woces;es. Thrombosis of the portal 
min, in general , goPs hand-in-hand with occlusion of the Yesse1, 
hnt steno;is o[ the portal vein of high degree with the symptoms 
o[ occlusion of the ,-essel is conC'eirnble without pylethrombosis, 
althtrngh. in J'eal ity, it is very rarely observecl without thP latter. 
In addition, pylethrombosis does not by any means cover the 

Vo1 •. IX.-OO 



780 VO~ SCII UE PPEL.-Tl!E PORTAL VEIN. 

concep tion or aclhesh·e pylephlebiti s. Alth ough the latter dis
ease necessarily presupposes a coagula tion of bl ood in the portal 
,·ein, the terni "adlwsirn py lephlebi tis," in its stri ct sense, is 
only applicable to those (rarer) cases of pyleth ro mbos is in which 
organization of the th rombus has occurred, with organic occlu
sion of the vessel and its transformation into a solill connec tive
ti ssue cord . The common factor, therefo re, in the above-men
tioned di st'ascs is not of an anatorni cal, but of a physiological or 
fun ctional nature; it consists in the interference with circulation, 
and in the impermeability of the vessel. 

The beginning of onr knowledge of thrombosis of the porta l 
vein and o[ the inllammation of this Yessel dates back to a period 
in which the " phlebi tis" theory of J ohn Hunter had secured 
general recogni tion. A ccording to this theory, th e co::ig n1ati on 
o[ blood within the ,-ein was regarded a a sign tha t an in
ll ammat ion of the wa ll s of the vein was present. In applying 
thi s doctrine to the portal vein , two fo rm s or inllammation or 
thi s st ructu re were d isting ni shecl: one was characterized by the 
coagulation oE blood, the other by the pre,ence of pus in the 
vesst-11. These form s were regarded as terminati ons of one nnd 
the same infhmma tory process. The former was termed adhe
Ril'e, the latter suppmati,- c pylephlebitis. ·with regard to the 
characte 1· or its course, lhe former was call ed chroni c, the JattPr 
acute py lcph!t>bi tis. Jn short, simple closure of the portal vein 
from thrombosis was mistaken for a much more scriou s affec
tion, vi z., true (purnlent) inflammat ion or the po1-tal vein , ancl 
the Yery di stin rt features of each di sease therefore Jos t some of 
their clea rncs,, Oil accoun t of the constant tendency to mistake 
one fo1· the othe1·. 

A clea r insig ht into the nature and mutual relations o( both 
diseases was obtained by the application of Yirchow's doctrine 
of th ro n1 bosis and phlebi tis to the di seases o( the portal ,-ein. 
Accord ing to tlii s doct rine, we may consider i t settled with re
ga rd to the portal vein, as well as the veins in general , tha t 
thrombos iR, in the majority o( cases, occurs inclepenclentl y of an 
inflammation or th e wall s or the vein , that it often leads to a 
cond ition o[ inJlammation in the affected vein (of a slight g rade 
and chroni ccoursP), ancl that, on the other hand, in only YCry ra re 
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cases do certain primary diseases o[ the wall of the vein girn rise 
to coagulation or the blood, and thus to thrombotic occlusion of 
the portal vein. Cases or the latter kiml may, under certain 
drcurnstances, clevelop in such a manner that they approach true 
(snppnralive) pylephlebitis, and thus form the connecting link 
between the two diseased processes. 

It is not always easy, especiall y in chronic cases, in which 
the wall or the vessel and its conteHts ha,·e umlergone all kinds 
of changes, aml in which secondary alterations o[ the most varied 
characters have supervened, to clearly define the connection be
tween the phenomena, especially when the anatomical lesions are 
not accumtely described, as is so often the case in obser\"ations 
dating back lo an cal'ly period. The general pathology o[ throm
bosis and phlebitis, in the form handed down to us by Yirchow, 
will then afford a reliable basis. "'e mnst, then, sift an obscu1·e 
ca>e with regard to the connection o[ the phenomena by tile aid 
of the general principles. 

Etiology. 

As is well known, Yirchow has divided the thrombi, which 
form in Yt'ins h:tving healthy walls in consequence of mere re
tardation o[ the cnrrent of blood, into four groups, accorcliug to 
thei1· underlying causes, Yiz., thrombosis from compression) dila
tation o[ the vessels, and marnsmatic and traumatic thrombosis. 
Of these fom varieties only the compres"ion and rnarasmatic 
thromboses occur in the portal ,-ein. Tranrnatic thrombosis o[ 
the portal vein, except iu its fi1wst branches and raclicles, is 
scarcely conceivable, because injuries of the lrnnk or larger 
branches of the Yessel are not alone ,·ery rare, but would soon 
!encl to death from hemorrl1age. Dilatation thrombosis does not 
occur, at least in its pure Corm, in the territory of the portal 
,·ein, because, in addition to the clilatation, other factors, such 
as compression, weakness o[ the ]wart's artion, etc., are also 
present, and may in themselves act as causes o[ coagulation. 

General pathology teaches, fn1thermore, tl1at thrombosis may 
also den~lop as the result o[ textural chang<'s in the walls of tlw 
vessels. Such thromboses occur, indeed, in the portal vein, bnt 
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we will refer to them uncler the head of pylephlehiti•, because 
those coagula of the pol'tal vein, which are due to a disc•ase of 
the wall (as a rnle to intlammation), almost always presPnt them
selves with a history or suppnrative pylephlebitis. '\'e will, 
therefol'e, only deal with compl'ession or mamsrnatic thl'ombosis. 

J\Iarasrnatic thrombi occnr rnry rarely in the vena pol'ta when 
compal'etl with those in other veins. That the weaknPss or the 
heart's action, and the consequent general retan1atio11 of the cur
rent of blood, al'c the origin of thP occlusion of the pol'tal vein, 
may be taken for granted, when local causes of the coagulation, 
such as diseases of the wall of the vein, affections of the liver or 
of the te1Titol'y of the radicles of tlrn pol'tal vein, cannot be dis
covered, and when the weakness of the heart can be demonstl'ated. 
Both o[ the cases observed by Frerichs(!. c., II., S. 3Ci4) will sen•e 
as illustrations. Such thrombi usually occ-m only a shol't time 
before death, or even during the long-continued Jinal ap;ony. 
The thrombns-which usually invoh·es not only the trunk and 
hepatic branches o[ tho portal vein, but also extends, for a rnri
able distance, into the large radicles (vena lienalis, nwsenlel'iea)
presen Ls, therefo1·e, a comparati,·ely fresh appeamnce, anu the 
sequellCPS O( Occlusion of the portal vein o[te llOCC!ll" incompletely . 
On S('vera.1 occa~ions pxtensive coagula. J1axe also been found in 
othpr large vessel~, viz., the pulmonary artery, superior vena. 
cava, jugular vpin (F,.erichs), inferior Yena cava (\Yest, The Lan· 
cet, Feb. 23, 1878, p. 227). 

Most cases of thrnrnhosis of the portal vein belong to the cate
gory of compi·pssion thrornbi. The immediatP cansr~ of the cong. 
ulation is, howe,·e1-, rnriahle. Those cases are most frequent in 
which 11umerons vessPls in the territory of the portal rnin are 
destrnyPd, in con,;eqnence of certain diseased procesees within 
the Ji\·er, and consequently ste11osis and occlusion of the hepatic 
branrhps of the portal ,·ein occur. The hepatic disea~es in ques
tion are of a chronic character, and the thrnmbosis of the po,.tal 
vein, therefol'e, dPvelops ,·ery slowly. The thrombus has time 
to pass through the most varied metamorphoses, the sequences 
of occlusion of the pol'tal vein, especially the changes in cil'cula
tion, appear in their full development. and the resulting condi
tion may continue for months, even for many years, until the 
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final termination. In these cases the occhu;ion is sometimes con
fined to the branches of the portal vein \\'ithin the Ji1·er, some
times the trnnk and the hu·ge branches are occluded for a Yaria
ble extent toward the periphery. 

'l'he most common exciting cause of this chronic form of 
pylethrombosis is the chronic atrnphy of the liver in its higher 
grades, especially the si mple (smootli) and the granular indura
tion, or atrophic cirrhosis of the liYer. The occlusion is some
ti111es inco111plete and the rnssel is only nan·owed, or tilern is 
complete obturation. Reynaud (1. c.), Gintmc (I. c.), Prisson, • 
Dowel,' Uonne1·et (I. c.), and many other;, have reportecl cases 
of pylethrombosis in consequence of cirrhosis of the liver. It is 
remarkable that, in many of these cases, the walb of the portal 
vein wern partially calcified (Gintrac, Pri;son, Dowd). Prisson 
found the trunk of the portal vein, in a man aged fifty years, 
degenerated in its entire circumference, and converted into a 
rigid tube. 

Other affections of the li1·er are much less frequent exciting 
causes of pylethrnmbosis than cirrhosis. Carcinolllatous tumo1·s 
of the Jivel' have been found to lead to portal thrombosis.' But 
the thrombus is then usually confined to those lwpatic branches 
wl1ich are dil'ectly compressed by the carcinomatous nodules, 
and it l'arely assumes grealer dimensions or even becomes gen· 
em!. :Horeover, these occlusions after hepatic cancer usually 
last only a short time, and are similar, in this respect, to cases 
of mamsmatic pylethrombosis. 

Hepatic abscesses very rarely leacl to coagulat ion of blood in 
the pol'tal vein, and when this does occur the thrnmbns under
goes puriform degeneration, and the symptoms of suppnrative 
pylephlebitis dernlop. It is well kno\\'n, on the other hand, that 
hepatic abscesses often spread to the hepatic veins. 

It is also of rare occmrence that the abnormally dilated bili
ary passages exercise pressurn upon the porta.1 ,·ein, and thus 
lead to chron ic inflammation and narrowing of the latter. .\n 

1 Guz des hOp. 1848, p. •120. 
2 Dublin Quarterly Journ. of Med. Sci. 18.11, Aug., p. 201. 
:. We only refer to occlusion by simple coagu lation of blood. Carcinomatous throm· 

bosis will be discussed nt a later period. 
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obsel'vation of this kind was repol'tecl by Vil'chow ; ' this did not, 
however, refer to pylethrombosis, but to a marked narrnwing of 
the lumen of the vessel by its thickened walls. But the case 
belongs in this category, inasmuch as the stenosis of the vessel 
is the essential featul'e of the disease under considemtion. 

In a mnn, rot. sixty.six years, suffering from me]nsicten1s1 ascites, and ccdema 
of the feet, the liver was found atrophied, granular, and or a greenish color. The 
dilated gall-bladder was filled with numerous calculi. The cystic duct was wide 
aud tortuous, as was also the cluctus cholecloclrns, whose markedly dilated termi
nal portion containetl a round calculus as large as a musket-ball. In the portal 
vein the inner wall appea.red thickened, in pro1)ortion as the vesse~ approached 
the liver, so that true stenosis of its lumen was produced. Toward the right lobe 
the internal wall was one centimetre in thickness, and appeared as n striated, 
l:lemi-cartilaginous, dense mass, which was calcified in great part, and on(11 left a 
m11-ro10 channel /01· lite cu1"rent of blood. On the left side the thickening was less 
consitlerablc, although this also presented quite marked steuosis. Back of this the 
vessel was wide, the end of the trunk of the portal vein markedly dilated, and the 
walls thickened, so that it presented the appearance o[ arterial aneurism. The 
vena azygos was converted into a row of large sacs filled with blood, some of which 
reached to the vena lienalis, which also presente<l sacculated dilatations, three of 
which communicnted with those of the vena azygos i au aneurismnl vo.rix was, 
therefore, present between the vena lienalis and vena azygos. Virchow attributes 
the primary obstruction to the flow of blood in the portal min to the marked di
latation in the biliary passages, and surmises that the cnlet1lus, while siLuated 
higher up, produce<l a chronic inflammation of the wall of the portal vein by 
pressure, which, in its turn, caused occlusion of its lumen, etc. 

The compl'ession of the portal vein may occur without as well 
as within the 1i1·el', bnt the formel' happens mol'e rarely. Such 
compression of the trunk of the portal vein is either proclLwed by 
the retraction of inflammatol'y, new-io rn1 ed connectil·e tissue, Ol' 
by tnmors of Yarious kinds. At times this only leads to stenosis 
of the trnnk of the vessel, without coagu lation of blood ; at other 
times (and, indeed, as a rule) the compression causes complete 
occl usion by pylethrombosis. 

Compression of the trunk of the portal vein, and stenosis of 
its lumen, '"ith or without coagulation of blood inside the vessel, 
are occasiona,lly seen as the result of chrnnic pel'itonitis. The 
latter is sometimes combined with hyperplasia of the connective 

1 Verbaudlgn. d . phys. med. Gesellsch. zu Wi.i.rzburg1 VIL, S. 21. 
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tissue (Glisson's capsule), which eucloses the vessels, containing 
bile and blood, lhat are situated between the layel'S of the he
patico-duodenal ligament. A case of this kind was described by 
l•'rel'ic hs ( I. c., IL , 8 . 370), in a man, rct. fol'ty-six years, who 
was su[el'ing [l'om nutrketl ascite::;. The portal veiu was consid
erably dtenosed, its lum en µresented an n11g11lar appearance on 
cros::;-section, and the Yessel wm3 ::;unou nded by firm connective
tis:"iue lllUSSeS. rfhc trunk Of thP portal Vein, in the tnlllS\·erSe 
tiss ul'e of the liver, was unusually nanow, and fill ed witlt brown· 
ish red, crumbling ciots, which projected into the hepatic· 
branches, aml tliPre as::;nmPd a homog1..•neous, blackish reel ap
pt\arance. The thrnn1bus was only adhel'ent i11 sµots to the wall 
of the rein. which retai1wd its original smouthne5s. The case 
desri-ibed by Barth' is exactly si milar. Zieglel' (I. c., 8. 7) re
ports the case of a man who had lost a large amouut of blood 
from a chronic duodenal ulcer. At the a utopsy the ul cer was 
found connected with a thick layer or new-formed connective 
ti ssue, by the retraction of which the vena po1·t;c Im el been en
tirely compressed. " 'ithin the vei n was round a laminated, cen
trally so fte ned thrnmbus, which extend Pd far into tlw liver, bot lt 
in the right and lo>ft portal branches. 'l'he lirnr p1·esented a nol'-
111al appearance, and the gall -bladder was fill ed with a la_rg<' 
quantity of thick bile. Unfo1-t1111ately the mutual !'elations of 
these changes lo one another a1·e not clearly defined. Fl'el'ichs 
(I. c., I. , S. 280) also desc1-ibes a case in which, in eonsequenc<' 
of a. perforating duodenal ulcer, new-form e(l C'onnective ti::;s uP 
had formed around the portal win, and compress<'d the tnrnk o[ 
the vessel. The vessel contained a laminated thl'ombns, which 
had become cheesy in tho centre, and extenrled deep into the 
liver. 

Circumscribed thrnmbosis may also occur occasionally in 
the rndicles of the portal vein, in the splenic and large gastric 
rnins, in consequence of ch,.onic inflammatory processes of the 
diaphragm when the i11Uammation spreads to lhe walls of the 
veins in question. 

Compression of the portal ,-ein outside the li ver is produced 

I Bull. de la. BOC. anat., 18511 p. 354. 
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much more fn'quenlly by rnrious growths which start from the 
neighboring or~a n s than by new-formed masses of connecth-e 
tbsue. ·we must specially mention cancers of the stomach, pan
ereas, and duodenum, of the po1tal and retrn-peritoneal glands, 
a nd tubercular-eheesy, leukremic, and lympho-sarromatous tn
rnors of the glands in the hepatico-duodenal ligament. In add i
tion to co111p1·ession, these Lumors usually g ive ri se to trne 
pyl ethrnmbosis, and the tlirombus may fill either the trnnk or 
the huge radicles of the portal vein, or both. The extent of the 
thrombosis is very variable in such cases. 1Iowe1·er, tli e lumen 
of the vessel is not always entirely occluded, but only partial 
obturation occ111's, so that the blood may st ill continue to How. 

Specia l mention must finally be macle of those cases which are 
presented to the anatomist under the appearances of hob-na iled 
liver and which are usually termed adhesire pyleplllebitis. At 
this plaeP, whPn we al'e discussing the etiology, we need not reter 
to the qn<•$tion whether adhesive pylephlebitis is 1·eally as fre
quent as HokiLansky and otl1el's belie,·e, or whether the cases 
which are thns referred to act ual ly belong to thi s category . At 
the p1·esent time no one doubts that many "ases of this char
acter have nothing in common witli pylephlebitis, hut are due to 
constitutional syphili s, irregular interstitial lwpati tis and similar 
processes, in which the branches of the portal vein, if at all 
occluded, are only secondarily and accidentally afl'Pcted. llow
evel', some cases of hob-nailed liver still l'emain in which the de· 
formity or the organ must be attributecl to the fact that a num· 
ber o[ branches of the portal Yein have been convel'ted into solicl 
strands of con nective tissue, the retraction of which has drawn 
the surface of the li ver inward. In these cases of true adhe
sive py lephlebitis, which, as a mat ter of cou rse, 11ave been pre
ceded by coagnlat ion of blood in the corresponding branches of 
the po rtal vein, we should endearnr to cleterrnine the exciting 
cause, and the manner in which the primary pylethrornbosis was 
prnduced. \\re are almost at a complete loss in this !'egard, as 
none of the known causes of thron1bosis appear applicable to 
these cases. This is also conceded by F!'erichs, who has se,-eral 
times observed the process in question after long-continued in
termittent fever (combined with old enlargement of the spleen), 
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and regards it as probable that t!Je occlusion or the branches of 
the portal vein has been due, in many case:;, to errant clots, 
originating in the splen ic vein, or some other radicle of the 
portal vein. The subject is rendered still more invoh·ed hy the 
fact that o!Jliteration of the hepatic branches or the portal vein 
occurs without any signs of an hepatic aJicction, such as ascites, 
etc. (Frerichs). 

Pathological Anatomy. 

The variations in the situation and extension of the thrombus 
depend ch iefly upon the exciting canses. At times the throm
bus on ly involves the hepatic branches or the portal vein; at 
other times the trunk is also occluded, antl the plug frequently 
extends for a variable distance into the portal radicles, aml 
sometimes cJose to their origin. As a ntle, the thrombus en
tirely occludes the lumen; peripheral, only partially occluding 
thrombi, are rnrely obsen·ecl. 'l'he distal encl of old thrombi 
often presents a hPmispherical appearance,' but usually it is 
continuous with fresh, soft clots which are gratlually lost in thP 
Jiuicl contents of the portal raclicles. The central end of the 
thrombus genemlly extends deep into the liver, so that the 
branches or tho portal vein appearctl Lo be occluded down to 
theil· final mmiJications. 

Tlnornbi of the portal vein do not Yary appreciably in char
acter from those of other veins. In marasrnatic thrombosis, 
in which the mass of blood coagulates as a whole, the t!Jrombi 
present a blood-reel color, a soft, moist consistence, and are homo
p:eneous, or indistincL!y laminated. But when the thrombosis 
develops gradually, laminated white thrombi are formed, which 
only consi t of fibrin and leucocytes. Primarily, these clots are 
also soft and moist. In time the thrombus becomes fil'mer, 
drier, and more brittle, the red coagnla grow paler, and assume 
a brownish, latPr, a dirty, gray ish yellow color. The ordinary 
metamorphosis of these t11rombi, when sufficient time has elapsed 
for such a change, consists of drying, retraction, and simple ne
crosis, by which the plug, at least in its central portions, assumes 

1 Vidc the drawing in Carswell, l. c. 
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a fil'm, cheesy consistence. Softening and degeneration of the 
centre or the thrombus into a dirty, pale gray, pasty mass also 
occul's, though exceptionally. 'l'rne Ol'ganization of Lhe throm
bus, a:; is found in trne pylephlebitis adhesira, is, in reality, not 
often observed. It has on ly been found in the tel'l'itol'y or the 
hepatic branches, bt1t not in the trnnk and radicles of the pol'tal 
vein. :Moreover, we do not often observe, in the dead-hot1se, the 
early stages or so-callee! organizatio11 of the Lhl'ombus, but only 
the sequences o( the process; i .e., we find the pot·tal branches 
in question convel'tecl into finn, solid , fibrou s c0t·ds, in which no 
trace of tho vascttlar wall, or of the mass which had Jilled the 
lumen or the ca nal, can be detected . 

• In autopsie:; or individuals who have su fferetl from occlusion 
of the portal vein, we usually find the trunk or the Yessel dilated, 
and con1·et-ted into a hard strancl about as thick as the thumb. 
The walls of the vessel are usually thickened, and sometimes 
appear like those of an artery. The thrombus is firmly adherent 
to the vascular walls. In recent cases of pylethro111bosis, espe
cially in the mal'asmatic form, the tnnica i11tima is almost un
chungcd, or, at the most, diffusely inliltrated with blood-pig
ment. After long continuance ot the thrombosis, on the other 
lrnnd, it appears dull, opaque, of a dil'ty, gray ish yellow colo1", 
ancl brittle. 'rite externa l walls of the vein are thickened, succu
lent, and madrndly congested, in consequence or the secondary 
inflammation by which the thrombus was produced. In very 
old cases, marked hyperplasia of connective tissue, fatty degen
cra.tion, calc ifi cation, ancl ossification mn.y change the original 
character of the walls of the vein so as to render them unrecog
nizable. 

The remaining changes in the bodies of these individuals are 
either entirely unconnected with the pylethrombosis or they are 
the sequences of the portal occlusion. The latter include the 
phenomena of stasis in the territory of the radicles or the portal 
vein, the changed circulatory relations in the abdomen, espe
cially the dilatation of certain groups oE veins as a means of com
peusation for the disturbances in the tenitOl'.Y ot the pol'tal vein, 
and finally certain anatomical changes iu the liver itself. 

The phenomena of stasis are a necessary a1td, therefore, con-
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s lant re nit of p or tal occlusion. Apart from the clilatation of 
the abdominal veins, they inclucle ascites, enla rgl' ment of the 
spleen, venous congestiQn of the raclicles of the portal vein, es
pec ia lly in the gastric and in testinal mucous membra ne, which 
ofte n g ives rise to hemorrhage, partly in to the tiss ue of the mu
cous membrane, pa rtl y in to t he cavi ty of the gas tro-in testinal 
t ract. As a matter o[ course, the sy mp toms of stasis are onl y 
present when th e por tal bloocl cannot pass through any ot her 
channels. The more complete the collateral circulati on, which 
we shall soon disctBs, the more the signs o[ stasis of the blood 
step into the backg rouncl or even remain en tirely absl'nt. 

The character o[ the changes in the abdominal circul ation lle
pencl s upon the dnm tion of the por tal occlusion, its causes, a nd, 
in genera l, upon t he peculiari t ies of the ind ividual case. •rwo 
poin ts must be considered in th is respect, viz., the fl ow of blood 
from the rad icles of the portal Yein , a ncl the compensation which 
the liver rece ives fo r the portal bloocl wh ich is wi thheld. 

As lhe blood in the porta l rad icles rn11not pass throngh the 
lh·er, it n1u st seek new pa t hs in order lo reach tho h c'att. \\'e 
lta1·e a lready referrecl to these paths; they incl ud e lhe anasto-
111 oses, wlti ch are normally present bu t slightly developed, be
tween the tenitori es o r the porta l vein and t hat of the inferior, 
to a less extent of n1e sup<>rior vena cava (o ide p. 781). The 
passage of the bl oocl of the portal vein through these 01·ig inally 
capill a1·y a nas tomoses, in order to reach the 1·e1uc cawc, ca uses 
them to become enorm ously clil atecl, and they are g racl ually 
trn11 sformec1 in to thick -wall ed Yeins, which are often as thi ck 
as a m vcn's quill , or e1·en the li t tle finger, ancl u suall y run a 
sinuous course.' All these a nastomoses are not ernpl oyecl in 
every case, b u t the bloocl $ePl<s especially this or that channel, 
aecorcling to the perm eabili ty of one or another por tion of the 
por tal vein. In the li ving subject merely the supplementary circu
lation through the clilated veins of the a bdominal wa ll s is vi sible ; 
the remaining channels only come under our obsen 'ation a t the 
a11topsy. Bu t even the collateral circulation throngh the ab
clomina l veins onl y deve lops "-hen the impPrrn eability is restri cted 

1 ride the "enn. pnrumbilicnlis (the supposed umbilical vein) in t!tc bcau liful drawing 
W Cruve ilb icr . Atlas d'anat. path ., lh-r. Hi , pl. G. 
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to the hepatic branches or the portal vein, while the trnnk of the 
vessel is not occluded. In such a case the blood in the portal 
vein flows through the enormously dilated vena parnmbilicalis 
(vide p. 782) to the umbilicus, where it empties into the broad 
and sinuous subcutaneous veins or the abdorniual walls, and 
through these pa1-tly iuto the internal mammary and epigastric 
veins, but chiefly into the saphena and femoral veins. 'l'he en
tire complex of sinuous phlebektasirn under the integument of 
the abdomen, which is perceptible to touch as well as to sight, 
has received from l\Iarcus Aurelius Severin us' the appellation 
caput medusm. 

The functions or the hepatic parenchyma do not cease entirely 
after portal occlusion, though they are considt,rably iuterfered 
with or diminished. At least, the secretiou of bile suffers no in
terrnption; in certain cases, e,·en in complete occlusion of the 
portal Yein, it does not appear to be at all changed. "'e must, 
therefore, assume that the lil·er receives a substitute for the 
blood of the portal vein which is withltelcl. In many cases the 
hepatic artery probably furnishes the substitute, and, under 
such circumstances, it is sometimes found dilated. 'l'he iln-esti
gations or Cohnheim and Litten, referred to above (p. 781), have 
eulightenecl us with regard to its counection with llte interlobular 
veins and the capilhu-y network ol the acini of the liver, and 
tltns with regard to the manner in which the blood of the he
patic artery is employed as a substitute Ior that of the portal 
vein. 

The above-mentioned accessory portal Yeins (p . 781), espe
cially the group which starts from the diaphragm, may serve as 
an additional source of blood necessary for the hepatic func
tions. The vena pammbilicalis, which we have mentioned as a 
channel for the discharge or portal blood, may, under other cir
cumstances, serve for the passage of blood from the superficial 
veins to the liver, when the pylethromhosis is restricted to the 
roots and beginning of the trunk of the portal vein, while the 
hepatic branches and the sinus venrn portm are permeable. The 
direction of the valves in the last-mentioned Yeins is an indica-

1 De abscess. record it. cap. IX., § 13. 
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tion that they are intended for the passage of blood in the direc
tion toward the li .-er. 

\Yi th regard to the condition of the liver in occlusion of the 

po1tal vein, it is not always ea,;y to decide whether certain 

changes should be rega1·ded as the cause or resnlL of portal oc

clusion. In recent cases, in acute pylethrombosis, the li1·er is 

found anmmic, tlaccid, but without any other appreciable change. 

After long-continued occlusion, on the other ltuud, the li1·er is 

more or Jess atrnphiecl, llrn snrface somet irn es smooth, someti n1es 

grannlar, it::; consbtence firm, iti:; tissuP a1uernic. It is generally 
belie1·ec1 that the chronic atrophy o( the lh·er is the p1·imaiT dis

turbance which has girPn rise to occlusion of tlw portal 1·cin. 

liowe,-er, others have int,•1·p1·eted this in the opposite sense, and 

belie,·e that the chronic ocdusion of 1he portal vPin has been the 

starting; point of the a'.rophy ancl i1uluration of the Ji,·er. Solo
wieff' hns cndt:iavorP<l to h::u;e the latter dew upon ex:perinwnt, 

inasmuch as he produc<'<l occlns ion of the tnlllk of thl' portal 

vein ancl its hepatic mmifirntions hy continued thro111bo>b, by 

artificially occluding one 01· the otlwr branch of the i·enn po1·tm 

(in dog<). It was foullll that. in this manner, a process '"ls i11-

duc0cl which correspondPcl to intPrstitial. tibrons hepatiti<, allll 

that it is therProre j11:-;tifiahlP, urH.lt•r C'L~rtnin ci rrum stancPs, to at

tribute indurated atrophy of the lirer to occlusion of tho portal 

vein . 
The cases of (primary?) aclhPsi,·p pylephl<>bitis (which arn 

problematical i11 many r<'spects), with organization of the thrnm· 

bus ancl oblil<'ration of the vessel, presl'nt the following anatomi

cal appea1·ances: The li1·er is only slightly atrophied, bnt of a 

deformed shapP. Deep, furrowecl retractions of the serous co,·

edng, which gh·e to the organ a lobular appearance, are obscITPd 
at rarious parts or the stll'face, especially of the right lobe. If 
the Ji,·er is incised in various di1·ections, i t is founcl that whit0 

tibrous band pass from the bottom of the fn1Tows toward the 

tra11s,·erse fissure of the li,·er and correspond to thP. complctPly 

ohliterntecl branches of the portal Yein. These fibrous bamls also 

1 Virch. Arch., LXU., S. HIJ (1875). Also sec T({cfn. IIan<lb. d. path. anat., I., S. 

412, who refer~ to rusty brown pigment atrophy of the liver as a sequence of chronic 

occlusion of the portal vein. 
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impart a lobula ted character to the cut sec tion or the organ. 
The pa re11chy ma or the liver sometimes appears entirely intac t, 
sometimes it is indurated and atrophic in the neighborhood or 
the destroyetl vessels by the hyperplasia of in terlobular connec
ti ve ti ssue. 'Ve have preriously sta ted that the lobular syphi 
liti c li ver and other prncesses, which do not belong here, ha1·e 
often been g rouped with the form just described. If we note the 
course or th e fi brous bands within the Jil·er we will find that they 
do not alway~, by any mea11s, correspond to the direction pur
sued by the branches of the portal vein. 

Pathology. 

General Clinical Ilistory. 

"\Vhoever has carefu lly studied cases of portal obstrncti on 
will rega rd it as d ifficul t to give a history of thi s di sease, which 
can lay claim to general accep tance, as 1·ery material changes in 
the clinica l hi story ar0 proch1ced by the sometimes acute, some
times subacute, 01· even almost la tent course of the pmcess of 
occlusion, by the nature of the d iseased prncess which has given 
ri se to t lie occlusion, and by all k inds of secondary and acciden
tal cfrcumstances. But there is, nevertheless, in the large ma
jori ty of cases, a noteworthy uniformity in tho essenti al symp
to ms or the di sease, so that its character is recog niw cl without 
much difficulty in a concrete case. 

After J on,~ dtu·a tion of those diseased conditions which a re 
known to net as exciting causes of py lethrombosis, as, for ex
ample, ri1Thosis, chro nic peritonitis, ph thi sis, aml other affections 
which a re assoc ia tecl wi th ex treme rna rasmus and weakness of 
the lwart, the most marked symp toms of stasis of blood, in the 
organs belonging to the territory of the rndi cles of the portal 
vein , develop either gradnally 01· unexpectedly ancl almost sud
d~nl y. 'l'he accum ulation of a large quanti ty of Jluid in the 
abdomi11al cavi t.y occurs with special rapidity . \Yithin a few 
days the nscites attains extraordinary dimensions, and , when 
puncturn is perfo rmed. the abdominal eari ty usually refill s with 
water wW1in a dny. The spl<Jen increa;;es in size at the same 
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time, and soon attains from twice to four times its normal dimen
sions. Furthermore, the subcutaneous Yeins o( the abdominal 
walls appear as a plexus which has a, blui h appramnce through 
the integument. They are enormously dilnted and sinuous, and 
extend from the umbilicus downward to the inguinal region and 
upward to the lower portion of the nnterior wall or tho thorax and 
to theaxillm. In the mcnntime clinrrhma, of a, sern-mucous charac
ter has nppeared, nnd the thin passages are often mixPd with ,-ery 
considernblP qnantities of blood. In addition, emesi,, often of 
bloody masses, frequently occtus. The secretion of the kidneys 
is very scant.y, ancl the mine is correspondingly conccnt1·ated, 
but genemlly free fi-0111 albumen. This condition lends to rapid 
deterioration of tlw entire organism. CEckma of the low01· ex
tremities occms, and the fatnl termination develops more or Jess 
rapidly a[ter increasing exhau~tion. 

The .-ariations from tlw usually obse1TN1 symptomatology 
clescrihrcl abo1·e dep<'ml upon the complete1wss or incomplPt1" 
ness Of the portal ohstrnction, \\·hether the pyJPthrombosis 
spreads rapidly 01" slowly; furthermore, \\"hi<"h portions or the 
vessel arc occlnded, and which permeable, but csp<>cially do 
they deprnd npon tlw completeness or the rollntrrnl cirrnlation, 
which has cl<'rrlopecl in ravor of the bloocl tl <at is stagnating in 
Lhe radicles of lhe portal vei n. 

Symptoms. 

If we ronsicler the symptoms or portal ocrhrnion individually, 
we must firsL call nltention to the absence of local symptoms in 
this disease. 'l'lw ocelud<'d portal vein cannot be 1wrcei,·ec1 di
rectly, eitlwr by sPnsation or in nny other nrnmwr. ..\t lhc 111ost, 
pain is present when the wall or the YPin expNienrl's a consider
able de<>Tee or inflanuuatory irritation from the thmmhns. The 
sitnati~~' or the' pain is rariable; it is not nec<'SSarily lornted in 
the trnnk o( the p01tal vein, but ma~' nlso be sitnat<•cl in tlw 
thrombosecl radiC'!P of the rnssel, which is in a condition o( in
flammatory irritat ion. 

The forrgronncl is occupiecl by tho•e symptoms which are th<' 
mechanical results of the stasis of blood produced by the portal 
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occlnsion, Yiz., ascites, enlargemPnt of the i-:.plcPn, dianhcna, and 
admixture of blood with the passages and ro111ited matters. The 
formation of the venous plexus in the abdominal walls b almost 
co-ordinate with the symptoms just mentioned. 

IC ascitis is not pl'Oduced by the priniary affection whieh has 
giren rise to the pylethl'Ombosis, it will dt'1·elop soon after the 
occlusion of the port'Ll Yein, antl attains the highl'st g1·atles with 
smprising rapidity. Its renewal occur; with equal certainty anll 
rapidity after the Jlnitl has been removed from the abdominal 
cadty by puncture. Althongh tho ascites must be regarded as a 
necessary sequence of the portal occlusion, it hns been found 
absent in a few cases of total pylethrombosis, inrolving the trunk 
and branchrs of the vein, but only because co1111wnsatory relief 
of the stasis occurred by copious hemorrhages from the stomach 
and intl'stilws, or by the prompt nnd sufficiPnt de,·elopment of 
the collateral circnlation, eopecially by means of the dilated 
n~ins in the abdominal walls. 

The f-:ame n•mal·ks holtl goo<l with ref('J"f'JH~e lo the enlarµ-e· 
rnPnt of the ~ph•e11. It occurs from thP samP meclwnical causPs. 
with Pqual rapidity, ancl, on the whoh~, wilh as grrat certainty 
as tl1e ascites. But it is also absent so111Pli111Ps in pylethrcm· 
bosis, parlly because reliPf of the Stasio ocenrs by kcmatemesis 
anrl bloody stools, partly because the spleen has bPen previously 
degenerated, aml is therefore not sL1scepti ble of fluthcr enlarge
ment. 

The dilatation of the subcutaneons abdominal veins is not a 
constant symptom of portal occlusion, but is only obserrnd in 
about half the cases. This is readily Pxplailwd as the fact that the 
hlootl secures collateral channels for its discharge in the direc
tion towanl the umbilicus and into the ,·eins of the abdominal 
walls must be mther rt>ganled as a lucky chance than as a neces
sary consequence of the conditions in question. The phlebek
tasis of the abdominal walls is usually most marked when, in 
addition to the portal Yein, the inferior vena cara is also occlncled, 
as the veins of the abdominal walls, together with the vena azy
gos, constitute tlw only channel by which the blood is conveyed 
from the lower half or thP hocly to the superiot• vena cava. How
ever, the "Medusa head'' is not symptomatic alone of pyle-



TJIR01IBOSIS AXD OCCLUSION. 801 

thrombosis. It is also observecl in ascites which follows heart 
disease, pressure or tumol's upon the infel'ior vena cam, etc. In 
the latte!' cases dilatation or the veins or the thigh is also usually 
present. IL must not l>e forgotten that in severn ascites the ab
dominal veins are more distinctly visible, even though they are 
not dilated, on account of the stretching or the abdominal walls 
ancl the disappearance of adipose tissue. 

Diarrhma is the most constant symptom on the part of the 
intestinal tract, and is analogous to the ascites in its mode of 
development; both arc the result of increased transudation of 
semm from the stagnant blood of the capillaries. Dianhma is 
exceptionally absent when the evacuation or the radicles of the 
portal vein is e!Tected by a well-developed collateral circulation. 
In about one-third of the cases the watery passa!jes are mixed 
with a considerable amount of blood, and sometimes appear to 
be composecl almost entirely of pure blood. UmmatPnwsis also 
occurs frequently in combination with the bloody passages. In 
some patients these hemonhages constitute the.first ancl almost 
only symptom of pylethrombosis, as the individual dies before 
the ascites anLl remaining symptoms could develop. 

The dyspeptic symptoms which are usually present are of 
minor importance as characteristics of pylethro111bosis. But 
rnention should be made of the observation Jirst made by Stokes, 
that some patients suffering from chronic portal occlusion show 
a striking increase in their nutritirn requirements. An explana
tion has be~n furnished by the statement that, unr1er such cir
cum lances, the formation of blood must be disturbed, because 
the peculiarly constituted blood of the intestinal canal is not sent 
to the ]i\'el' for further transformation, while the latter organ re
ceives blood which is less adapted to it, viz., that from the arte
ries and veins o[ the tmnk. 

From causes which are readily understood, the secretion of 
urine is diminished, very concentrated, o[ a bright yellow color, 
free from albumen in uncomplicated cases, and deposits a heavy 
sediment of males. 

Tile li,·er presents a ,-31-iable appearance. It is sometimes of 
normal dimensions, but usually rec1ucec1 in size, though excep
tionally enlarged. These rnriations depend in gl'eat part &pon the 

VOL. IX.-51 
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primary hepatic affection to which the pylethrombosis has been 
sup0raddec1. The liver is usually atrophied, because cirrhosis so 
frequently gives rise to pylethrombosis. In other cases the atro
phy of the organ must be regarded as a. sequence of chronic 
portal occlusion. It is found enlarged in those cases in which 
cancerous growths within it have acted as the exciti ng cause of 
the pylethrombosis. It is a remarkable fact that the secretion of 
bile is not appreciably disturbed in portal occlusion. The liver 
draws its material, as we have seen, from the hepatic artery and 
the accessory portal veins. Icterns is observecl in only a small 
proportion of cases. \Vhen it does occur, it stands in no direct 
caugal relation to the pylethrombosis. 

General symptoms, which afl'ect the entire organism, do not 
belong to portal occlusion, and fever, rise o[ temperature, etc., 
do not occnr. Ilowm·er, a condition of gr11f'ral marasmus, ema
ciation, and loss of energy rapidly de1·elops. and cedema of the 
lower extremities appears (later than the ascites) and continues 
until death. 

Diagnosis. 

The diagnosis of portal occlusion depencls upon the demon· 
stration o( ascites, enlargement of the spleen, dianhcea, bloody 
stools, ltmmat.,mesis, ancl upon the presence o[ dilatation of the 
abdominal veins. IC these symptoms o[ stasis are combined, 
there can be no donht that the portal Yein is impermeable. On 
the other hand, the diagnosis may be rery cliffictllt when ascites 
or several of the symptoms mentioned above are absent. If as· 
cites is present in such doubt.Cul cases, its rapid return after 
puncture is evidence o( the presence of pylethrombosis. 

Strictly speaking. the above-mentioned symptoms or stasis 
merely indicate portal occlusion, but thPy do not decide whether 
the impermeability is due to pylethrombosis or to some other 
condition. In fact, cirrhosis o( the liver without portal throm
bosis may present the same symptoms, and the clinical history 
is somelimps so much alike in the two afl't0 ctions that they are 
readily mistaken one for another, especially when the patient is 
seen f~· the first time. The previous history usually furnishes 
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useful data for the differential diagnosis of these diseases. The 
most important factor, however, which permits us to assume 
pylethrombosis is the extraordinarily rapid de,·elopment of the 
symptoms of stasis, and sometimes, also, the presence of cPrtain 
abdominal affections which we know, from experience, may act 
as pathogenetic factors of pylethrombosis. 

Course, Ditration, Terrninations, P rognosis. 

Pylethrombosis may run either an acute or chronic course. 
This depends, in the main, upon the etiological relations of the 
indi,·idual case. The course is acute when the thrombosis is due 
to general marasmus, heart failure, cancer of the liver, etc. It is 
chron ic in man y ca es in which the pylethrombo is supervenes 
11pon cirrhosis of the liver, and in idiopathic cases of adhesirn 
pylephlebit is (in the true Rense). IIoweve1·, the durntion and 
course of portal occlusion depend, in great part, upon the com
pleteness of the collateral circulation, by which the effects of the 
stasis are counteracted. 

In the majority of cases the duration is short, from a few 
days to several weeks. But examples are also known in which 
the condition has lasted for months, and some m·cn in which the 
compensatory collatPral circulation was so complete that the 
pylethrombosis existed for yea rs as a stationary condition with
out any special distress to the patient. To this category prob
abl y belongs the case representecl by Cruveilhier (I. c.), and which 
I can only interpret as ch ron ic aclhesive pylephlebitis. 

Pylethrombosis almost always terminates fata lly, and a radi
~a l anatomical cure is scarcely conceh-able. Exceptionally, how
e,·er, such a complete compensation of the symptoms of stasis 
may occm by the opening of new channels for the escape of the 
blood in the territory of the portal radicles, that we may speak 
of a termination in recovery. Such compensation is, however, 
only concei\'able in those cases in which the parenchyma of the 
liver is not appreciably changed. 

In general, therefore, the prognosis of pylethrombosis mus t 
be considerecl unfavorable, and the fatal terminalion regardecl as 
not far clistant. There are very rare exceptions to this rule. 
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Treatment. 

Therapeutics is powerless against occlusion of the portal vein. 
It is restricted to ameliorating the annoying and dangerous symp· 
toms which are due to the stasis of blood as much as possible. 
The diarrh ma and hemorrhages from the stomach ancl intestines 
may be combated by various astringents, viz.: tannic acid, rha
tany, liq. ferri sesquichlorat., etc., but good results will be rarely 
obtained. The ascites, which rapidly attains a dangerous height, 
can only be temporarily relie,·ed by puncture. But it lies in the 
nature of the disease under consideration that the transuda ti on 
almost immediately rega ins i ts former dimensions. As the ina
nition o[ the body and marasmus are furthered by the removal of 
the fluid , we must wait as long as possible before repeating the 
puncture, and the danger of suffocation will alone justify the 
repeated performance of this operation, whose good eJiects are 
only experienced, at the most, for a few hours. The ordinary 
remedies, such as diuretics and clrasti cs, should not be employed 
in ascites clue to portal occlusion. The diuretics are generally 
useless, especially in rnarasmatic thrombosis, because the press
ure of blood in the vessels of the kidney cannot be increased on 
account of the weakness of the hea rt, and drastics woulu in
crease to a still higher grade than certain diuretics the irritated 
condition of the intestinal mucous membrane and thus intensify 
the rnarasmus. The only rational indica tion is lo combat, as 
much as possible, the tlll'eatPning marasmns, the loss of energy, 
and especially the weakness of the heart. If we succeed in 
strengthening the heart' s action and stimulating the circulation, 
've woulcl not alone diminish a pathogenetic factor o[ the pyle
thrombosis, but we would al so aid the compensation of the por
tal stasis by the development of vigorous collateral circulation. 
This indication is met by the administration o[ concentrated bnt 
easily digested food, good strong wine, and preparations of iron 
and quinine. 
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Purulent Inflammation of the Portal Vein. 

( Pylepltlebilis suppw·atfra, ulcerosa.) 

Sasse, Dissert. cle vasorum snnguiferor. inflammatione. Halre, 1797.-Bouillaud, 
Arch. gCn. de med. Il., p. 198. 1825.-Reynaud, Journ. hcbdom. 1820, 
43.-Dance ancl .ArnoU, Ueber Venenentzuenclung u. cleren Folgen, German 
by llimly. Jena, 1830 (contains the admirable treatise by lJauce, De la. 
phleibite uterine, etc., from the Al·cb. gen. de med., Dec., 1828; Jo,nv. et Fev., 
1829).-Baczynsli:i, Do venm portarum inflammatione. Diss. Turici, 1838.
Moh1» Berl. med. Centralztg. IX. Jalu·g., No. 29.-K(tther, De venro por· 
ta.rum inflammatione. Diss. Berlin, 1840.-Sander, De venre port. inflamm. 
Diss. Berlin, 1841.-Schoenlein's Kl.in. Vortriige. Edited by Gueterbock. 
2 Aufl. Berlin, 1812. S. 275-301.-Lambron, Observ. de !'inflammation des 
veines du foie. Arch. gen. de med. Join, 184-2.-Puclielt, Das Venensystem 
in seinen krankhaften Verbiiltnisscn. 2 An.fl. Leipzig, 184.4:.-Budd, Dis· 
eases of the Li,·er. German by Henoch. Berlin, 18!6. S. 160.-Sclwh, 
Ztschr. cl. Ges. d. 'Wien. Aerzte, .Feb., 1846.- lJ"aller, ibid. Sept. and Oct., 
18-16.-0ppolzer, Bemcrkungen z. Path. d. LeberentzUnd. Prager Viertel
jahrsclu. 1847. 13 Bel., S. 114.-Fauconneau-Dvfresne, MCm. sur I'inftnm
mn.tion <lu systtlme veineux: abdominal. Gn.z. mC<l. de Paris. VIL, p. 729. 
1819.-Raikem, Edin. Joum. April, 1850.-Reute-r, Ueber EntzUnd. d. 
Pfortatler. Diss. Erlangen, 1851.-Leudet. Arch. gCn. de m<ld. 1852.
Bidtl, Pylephlebitis nach Perfor. d. 'Vnrmfortsatzes, etc. Ztschr. f . rat. 
Med. N. F . IV. 1854, S. 348.-Henoch, Rlinik d. Unterleibskrankhtn. I . 
Bel., 2 Aull. Berl., 1855, S. 202.-Langicagen, De vemc port. inflamm. s. 
pylephlebilide. Diss. Leipzig, 1855.-Bambe1·ger1 Krankh. d. cbylopoilt. 
Systems. Virch. Handb. cl. Path. u. Ther. VI. Bel., 1 Abth. Erlangen, 
1855, S. 637.-Tl1mderlich, Handb. d. Path. u. Ther. ill., 3, S. 322. 
Stuttgart, 1856.-Bristoice, Pylephlebitis after Chronic Gastric U1cer. Path. 
Trans. IX" p. 279, 1858. Gangrenous Pylephlebitis caused by Gall-Stones. 
Thiel., p. 285.-Frerichs, Klinik d. Leberkrnnkh. II. Braunschw., 1861, S. 
385.-Buhl, Fall von Ulcera.tiver Pylephlebitis. Virch. Arch. Bel. 31, S. 
480, 1861.- l'on Jan, Ucber Pfortaderentzllndung. Diss. Erlnngen, 1866.
Moers, Pylephlebitis nach Verschwiirung des Wurrofortsatzes. Deutsch. Arch. 
f. kl.in. l\Ied. IV. 1868, S. 251.-Fraentzel, Ein l"o.11 von Pylephlebitis nebst 
diagnostischen Bemerkungen. Berl. klin. Wscbr. 1869, S. 313.-Aufrecht, 
Entziindung cl. Proc. vermiform. Pylephlebitis. Ibid., S. 308.-Clwostek, 
Thrombosc cl. Pfortader mit Eiteriibnlichem Zerfo.11 d. Gerinnsel (vide Virch. 
n. Hirsch. Jnhresb. f. 1869. II.).-Sclweppel, Ueb. Peripylephlebitis syphili 
tica b. Neugeborenen. Wagner's Arch. cl. Heilk. XJ. 1870, S. 14.-Payne, 
Two Cn.ses of Suppmation in the Appendix Vermiform. Path. Trans. 1871. 
-Legg, Purulent Portal Thrombosis from Cancerous Ulcers of the Stomach. 
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Path. Trnns. Vol. XXV. 1874, p. 123.-Qubtu, Pylephlebitis Suppurativo. 

nach Gnllensteinen. Gaz. med. de Paris. No. 51, 52, 1878.-Thomas Le Dieu, 

De la pyiepW0bite suppw-ntive. P1U'is, 1879. 

The conjec ture entertained by Schoenlei n that suppurative 

pylephlebitis would prove, in time, a not very mre disease, has 

since received complete demonstmtion. On the other hand, I 

cannot accept the view entertained by many others, that the sup

puratil'e form of inflammation of Lhe portal vein is much rarer 

than the adhesi1·e, especially when a distinction is made, as 

there should, between simple thrombosis and adhesive phlebitis. 

On the contrary, trne adhesive phlebitis appears to occur very 

rarely in compari son with the suppumtive form . 
Purulent inflammation of the portal vein occurs at every 

period of life from birth to old age. It is generally a secondary 
prncess which supe1Tenes upon suppurative cond itions and ul

cerations in various abdominal organs. It occurs only excep

tionall y as a primary idiopathi c disease. It never extends over 

the entire system of the portal vein, but, in addition to the 

trunk of the portal vein, a few mdicles and all or some of the 
hepatic branches-sometimes the latter alone-are affected.' 

The abnormal cl1anges in suppurative pylephlebitis pursue 

the following course : an inflammaLory process in the vicinity of 
the portal vein spreads to the latter, produces a condition of 

purulent infiltration in the wall at this place, and causes coagu

latio n of the bloocl in those portions of the vein which were first 

affected. 'l'he thrombus undergoes purnlent softening, the lu

men of the vessel appears fill ed with pus, or with a greasy, purn
lent, ichorous fluid. The inner surface of the vessel may e1·en 

become ulcerated. 'Vlien the process just described has occurred 

in the trunk of the portal vein, the thrombus spreads to the he
patic branches, and, perhaps, for some distance backward into 

the radicles. The secondary thrombus then undergoes the same 

purulent changes as the primary. In the territory of the second

ary thrombus the hitherto intact vessel also undergoes inflam-

1 A local purulent phlebitis bna also been observed, restricted to n few plnces in one 

or another portal rndiclc, wiLhout any sul:>scqucnt inflammation of the trunk of the 

portal vein, or of its hepatic branches. Compare Virclww, Gee. Abhandl.
1 

S. M9, 572, 

and in other places. 
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mation, and the peculiar (often septic) consti tution of the throm
bus caLtses the development of an intense inflammation of the 
wall of the vein (prnceecling to snppuration) which may ernn 
spread to the adjacent parenchyma of the Jh-er (pu rulent hepa
titis). \Yhen, on the other hand-as usually occurs-the disease 
st<~rts in a radicle of the portal vein, the course of the changes is 
in general the same as that already described, but the following 
po in ts must also be taken into consideration. As a rnle, the 
prnparatory or secondary thrombosis spreaus uninterrupteclly, 
from the original site of the disease, along the affected vessel 
into the trunk, and then furthPr in to the hepatic branches; pw·i
form softening or the thrombus develops throughout this whole 
extent, with accumulation of pus in the vein, purulent infiltra
tion, and, finally, ulceratirn degeneration of the wall of the vein. 
Exceptionally, howm·er, the primary thrombus is confined to its 
01·igiual site, ancl no contiuuation of the thrombus occurs in the 
direc tion of the liver. Pieces of the softened prima1-y thrombuJ 
niay then bl'eak oJI, ancl be carried as emboli into the hepatic 
branches of the pol'tal vein. liel'e they are arrested, cause coagu
lation of blood un til the affected vessel is entirely occluded, the 
thrnmbns grows backward, gradually fill s the largel' branches, 
also undergoes purulent metamo1·phosis, ancl pnts the wall s of 
the portal vessels in a condition of purulent iufiltration and nl
cemti ve destruction. 

Etiology. 

Purnlent inflammation of the portal vein rarely develops as 
the resul t of a di l'ect lesion of the vascular walls, aml it then 
constitutes a primary, tmumatic pylephlebitis. The best known 
example of this kind is the often-quoted obsel'vation of Lam

bron : 1 

In nn old man a fish-bone about three centimetres long, and as thick as a large 

pin, was found in the head or the pancreas. It hnd pcrfor:i.ted the anterior wall 

of the superior mesenteric vein, extended for some distance into the lumen of the 

vessel, nnd the point was imbedcled in the opposite wo.ll of the vein. The bone 

nppeared to have perforated the posterior wall of the stomach near the pylorus, 

1 Arch. gCn. de mCd. 1 1842, p. 12!), 
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n.nd to have entered the vein through the bead o( the pnncrens. As a matter of 
course, purulent inflammation of the vein developed at the corresponding point, 
and afterward spread to the portal vein and its branches. 

The following case, reported by von Jan,' is very similar to 
the previous one in rtgarcl to its manner of development. 

A man, ret. fifty years, who had been insane for a long time, swallowed various 
foreign bodies with suicidal intent. At the autopsy, n piece of stout wire, eleven 
centimetres long, was found to have penetrated the upper posterior wall of the 
duodenum, near the pylorus. The upper end of the wire lay in the cavity of the 
duodenum; the other end, which is directed to the left nnd downward, is sha.rp, 
and appears free in the abdominal ca.vity after having passed through the root of 
the mescntery. Immodia.tely above the ca.ual, in which the wire is situated, is 
found the superior mesenteric vein as a firm cord, filled with a loose thrombus. 
The portal inflammation had been due to this. 

\Vith traumatic pylephlebitides are ranged, in etiological 
relation, those cases in which the portal inflam111ation starts 
from the umbilicus; this is the pylephlebitis of the new-born. 
In individual cases it may be interpreted as a continuous, sim
ple trau111atic inflammation of the ,·ein. In other cases we have 
to deal less with a simple inflammatory affection than with pyle
phlebitis clue to septic infection. 

A case recently observed by me may be interpreted in this manner. A child, 
two weeks old, was taken sick with severe fever, and diecl one week afterwnrd. 
The umbilicus had always Ilresented a normal appearance. At the autopsy, also, 
the lower pa.rt of the mnbilical vein appeared entirely hea.lthy, but the upper 
third, the trunk of the portal vein, and the branches going to the right lobe of 
the liver were dilated, and filled with thick, foul-smelling pus. An interpretation 
of the phlebitis as o. simple traumatic one, is contmclicted by the fact that the 
umbilicus appeared at no time to be the site of perceptible inflammation. The 
assumption of a septic pylephlebitis, however, appears entirely plausible. The 
infectious matter (bacteria) may have entered the umbilicus in extremely small 
quantities, and have been carried farther without giving rise, in the latter, to any 
perceptible affection. Inflammation of the vein only occurred after the infectious 
matter had been correspondingly increase<l1 and had thus acquired phlogogenic 
power. 

By far the larger number of cases of suppurative pylephlebi
tis may be attributed to the presence of an inflammatory or ul-

' Ueber Pfo'rtaderentzi.indung, Diss. 1 Erlangen, 18661 p. 29 fl. 
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cerative focus within those organs from which the radicles or 
the portal vein start. Such foci first produce a phlebitis, which 
is confined to a few .-eins, and this theu spreads continuously 
along the course or the Yessel to the trunk o( the portal vein 
and its hepatic branches. 

Sometimes fragments o( thrombi from the primarily affected 
vein are carried as emboli into the hepatic branches of the ven"' 
porta, and thus produce pylephlebitis di scontinuously. In both 
cases the inflammatory irritant affecting the wall s of the vein 
must he sufficiently strong to give rise to suppuration. This 
occurs so much the more readily because the inflammatory pro
ducts surrounding the vein and the thrombi, and other contents 
wilhin it, IJOssess, as a rnle, infectious, septic qualities, corre
sponding to the character or the original diseased process. 

The most common case included in this category is that in 
which the pylephlebitis is due to suppuration and u lcerat ion iu 
the vicinity of the crecum and its vermiform appendix. These 
very cases, which supervene upon perityphliti s, may serrn as a 
type for the pathogenesis of supplll'at ive pylephlebiti s. A large 
number of them have been described in a former period by Mohr, 
\Vali er, Buhl, and lately by :Hoers, von Jan, Axel KPy, Payne, 
Fraentzel, Aufrecht, and others. It is or slight importance 
whether the perityphlitic snpplll'ation sprPads over a large sur
face, whether it is combined with ichorous aml gangrenous 
degeneration of ti ssue, with severe peritoniti s, etc., or whether 
there has been a slow perforation or the vermiform appendix by 
firm fa~cal ma s es, etc. The necessary link is the implicalion of 
the mesenteric veins in the inflammatory process. One Yein or 
another, in the territory of the ich01·ous or purulent process, is 
affected by tho inflammation, becomes fill ed with blood-clots, 
which rapidly undergo pnl'lllent softening, while the wall of the 
vein ancl its connective-tissue sheath appear infiltrated with pus. 
The phlebiti s lhen spreads nninterrnptrdly along the affected 
vein nntil it reaches the trnnk of the portal vein and its hepatic 
branches, or the transition from the prima1y focus to the hepatic 
branches occurs by embolism, in which event a healthy portion 
or vein is insertecl between the affected parts of the vessel. The 
latter is observed more mrely. Tb"'t no period of life is spared 
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by purulent pylephlebitis depends chiefly upon the fact that per
foration of the vermiform appendix a11cl perityphlitic processes 
occur at every age, even in children ancl young people. The py
lephlebitidcs developing in this manner always present a septic 
character. The entire series of abnormal changes may be inter
preted as Lluombo-ernbolic pyromia, confinccl to the tenitory of 
the portal Yein, as metastatic abscesses arc only exceptionally 
found in other organs (lungs, brain, kidneys). 

Purulent pylcphlebitis develops much more rarely from a 
suppmativo process of tho stomach or some other portion or the 
intestinal canal than from the crocum ancl vermiform appendix. 
Bristowo' found pylephlebitis originate from inflammation of the 
veins in the vicinity of a chronic gastric ulcer, which hacl spread 
to the pancreas. A similar observation was rnado by Bamberger. 
l\farotte' saw pylephlebitis clevelop i11 consequence of ulcers of 
the large intestines. (Perhaps the hepatic abscesses occurring 
in dysentery lmrn a similar mocle of origin, inasmuch as they 
are preceded by phlebitis of the intestinal reins and embolism of 
tho hepatic bmnchcs of tho portal Yein, but, on account of the 
small size of the emboli, extensive pylephlcbitis does not ocrur.) 
Purnlent pylPphlebitis has also been found to start in the rec
tum, ancl always through tlie connecting link of hemorrhoidal 
phlebitis. A rectal Jistula (Borie), a wound o[ the rectum by the 
encl of a syringe (Leuclet), removal of hemorrhoids by operation 
(Bamberger and others) are the starting-point, in such cases, for 
the long series of abnormal phenomena which reach thefr culmi
nation in pylephlebitis. 

Furthermore, suppurative pylephlebitis has been several times 
founcl to depend upon a purulent or ichorous focus in the spleen. 
An abscess or gangrenous spot in the spleen spreads to the sple
nic vein, noel tho inflammation of the latter is propagated to the 
trunk of the portal vein and its hepatic branches. Observations 
of this kind are reported by Frerichs (1. c., II., S. 394) and Law.' 

Next follow those cases of pylephlebitis in which a purulent 
deposit is founcl between the layers of the mesentery, and the 

1 Path. Trans., Vol. IX., p. 279. 2 Revue mCd.·chir., Mars, 1850. 
'Dublin Quart. Journ., Feb., 1851, p. 238. 
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neighboring veins are involved in the ini!ammation, and filled 
with pus and degenerated thrombus masses (Leudet '). The fo
cus in the mesentery is usually due to disease of the lymphatic 
glands, and may either be interpreted as a simple abscess of the 
gland or as a cheesy, degenerated, and softened lymplrntic gland 
tumor. 

The starti ng-point or suppurative pylephlebitis is sometimes 
found in diseased conditions of the liver, the biliary passages, or 
in Glisson's capsnle and the hepatico-il;1odenal ligament. In 
these cases the radicles of the portal vein arn 1101·mal, the inflam
mation involves, from the beginning, the trnnk or the hepatic 
branches. At limes, indeed, the trnnk is enti rely unaffected, 
ancl only a few hepatic branches are involved in the inflam
mation. 

It has been found, on several occasions, that the inflammation 
and ulceration o[ the large bile-ducts, clue to gall-stones, have 
spread to tho adjacent trnnk, or to a la1ge branch or the portal 
vein, and thus proc1ncec1 trne pyh'phlebitis. Cases of this char
acter are repo1ted by Danco (1828), Bl'istowe, Buclil, Leudct, Le
bert, Quiinu, and others. It is extremely rare, however, that an 
hepatic abscess spreads to adjacent branches or the portal vein, 
or tliat pylephlebitis occurs in the neighborhood o[ echi nococcus 
sacs as the result of the rupture of the latter into the vessel in 
question. Leudct observed a case of this kind. 

The case in which Schoenlein' first made the diagnosis o[ sup
purative intlammation of the portal vein, at the bedsicle, belongs 
to that category in which the pathogenetic factor or Lhe pyle
phlebitis is situated in the hepatico-duodenal ligament and Glis
son' s capsule. In the patient in question a large, abscess-like 
spacP, which appeared to have been the resi<luum of an encapsu
lated peritoneal exudation, was found in communication with the 
trunk of tho portal yein. The latter, together with its hepatic 
branches, also contained pus and thrombi which had undergone 
degeneration. In the observation communicated by Langwagen 

1 Arch. g (·n. do mCd., 1853, t. I., p. 145. 
• Vide big Clin ico.1 r~ectures, edited by Gueterbock, 2d ed., p. 275 et seq .. and the 

treatises of Sander, Kaether, n.nd espedalJy Uessow, which arc quot.cd at the begin
ning oft.bis chapter. 
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an abscess in Glisson's capsule, as large as an apple, is also men
tioned as the cause oi pylepblebitis. 

In an autopsy upon a man, ::et. fifty-eight years, who had suffered from chronic 

tuberculosis of the lungs, intestines, etc., I observed the following appearances: 1 

a. gnngrenous cavity, as large as a hen's egg, which wo.s poorly defined toward the 

}Jeritoneum by false membranes, lay in front of the transrnrse fissure of the liver. 

This cavity was caused by the suppuration of a cheesy lymphatic gland, n. large 

number of which could still pe found in the neighborhood of the portal vein and 

bile-duct. The gangrenous cavity had perforated, 1, into the duodenum, midway 

between the pylorus and porns biliaris, 2, into the hepatic dues, and 3, into the 

trunk of the portal Ycin, immediately before its bihucation. There was no trnce 

of a bemon-hnge, although the opening into the trunk of the portal vein was a.a 

l:i.rge as a pea.. The walls of the portal vein had been superimposed upon one 

another in the neighborhood of this opening, nncl were loosely a<lherent to one 

another by o. thin layer of fibrin, over nn extent of one centimetre above nncl be

low. The lower part of the tnmk of the portal Yein and its branches were col

ll\1Jsed, and almost entirely empty. The majority of the hepatic bm.nches we1·e 

empty, some were filled with a. blackish, gangrenous pulp, which appeared to 

have come from the cavity in front of the liver. Several round-worms bad passed 

from the duodenum, th.rough the gangrenous spot, into the hepatic biJe-clnct, and 

e\•en into the branches of the portal vein. A round-worm of moderate size was 

enclosed in the right branch of the portal \'"Cin, two In.y in the bile-ducts of the 

liver, and a fourth had begun to travel thither. The patient had had slight jaun

dice for a few days, tl1e passages were almost entirely discolored. During the 

last few clays before death several severe chills were observed, at irregular inter

vals, with ma1·ked increase of temperatw·e (to 105.8° F.). which rapidly subsided. 

Finally, we find in the literature several cases of suppnrative 
pylephlebitis in which none of the previously meutioned patho
genetic factors can be discovered, an(l in which, therefore, the 
development of the clisease is more or less shrouded in darkness 
(Ball ing, Renter, Fronmiiller,' and others). It is better to admit 
this deficiency than to regard exposure, abuse of liquor and si m
ilar poisons as the causes of the disease, as we are unable to ex
plain any relation between the causes just mentioned and pyle
phlebitis. 

1 Compare the article by Goeller, in the Deutsch. med. Wscbr. 1 1879, 38 ::t.nd 39. 
' Vide Betz's ?tfemor:i.bilien, 23 Jabrg. (1878)

1 
S. 193. 
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Pathological Anatomy. 

As we have prev iously become acquainted with the course of 
the diseased process and the sequence of the phenomena which 
make their a ppeamnce, as well as the abnormal changes of the 
abdominal organs which give rise to pylephlebitis, it only re
mains for us to give an anatomo-pathologic<il descl'iption of com
pletely developed suppurative pylephlebitis. 

The di seased portions of the portal Yein appear as rigid cords, 
the vessel is markedly thickened. Its connective-tissue sheath 
is of a reel color, strongly injec ted, strewn with small ex travasa
tions, or infiltrated with pus to a variable ex tent. The wall of 
the di ssected 1·ein also appears recldenecl (of a flesh color) and 
thickened, 1Vhen seen from the outside, or it is of a dirty, pale 
yellowish gray color and infiltrated with pus. The a[ectecl vein 
gapes upon a cut section. Ir it is opened along its length , the 
tuni ca intimn. appears discolored, grayish yellow, opaqne, and 
dull, when the pnrnlent or gangrenous contents ha\'C been re
moved. It often feels like Yeh·et, and has undergone softening 
and ulcerative clcstrnction. The ulceration of the venous walls 
(which beg ins within) bas sometimes aclvancPd so far in indi
vidun.l places, that no trace of the vessel is left, and we fincl , in 
its stead, an irregular gangrenous raYity. Tho di seased pOl·tions 
of the portal vein are separated from the healthy parts, which 
still ca rry fluid blood, by a firm, completely occluding thrombus 
which is firmly adherent to the tunica inlima. This th rombus is 
sometimes l'ery short and flat , and the collapsed venous walls 
appear to be almost adherent to one another. 

" ' ith r egard to the li>er, the hepatic branches of the portal 
1·ei n, either entirely or in part, are Jilled with pus, and in general 
present the aborn-mentionecl appearances, while the hepatic tis
sue shows no appreciable change or, in addition •to the portal 
branches filled with pns, there are a number of round, pus-holcl
ing cavities or ab cesses. At times, only a few larger foci, about 
the size of an apple, are scattered throughout the territory of the 
af1'ec ted portal bmnches, or there may be a large number of 
smaller ones, from the size of a pea to that of a cherry. These 
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abscesses are not sharply defined, but their walls consist of he
patic tissue, which is infiltrated with pus, and in a condition of 
softening and ulcerative degeneration . 'fheir inner surface is 
therefore irregular, papillated, and discolored. Their cavities 
sometimes appear closed, but a communication can usually be 
demonstrated between them and an adjacent portal vein, which 
ltas been destroyed by ulceration and suppuration. The hepatic 
tissue situated between the gangrenous abscesses is usually soft, 
flaccid, anromic, and of a greenish color. 

The other anatomical changes in suppurativc pylephlebitis 
refer to the diseases underlying the former process and to the 
}Jeritonitis which, under certain circnmstances, has been produced 
by the primary affection. The peritonitis sometimes occurs with 
purulent, sometimes with a more serous exudation, which is rich 
in flakes o( fibrin. It may, howm·er, be also absent or be re
stricted to the primary sit·~ of disease. The other abdominal 
organs s!Jow no constant and characteristic changes. 

The pylephlebitis, or the pyromia connected with it, include 
also the metastatic and gangrenous deposits which are sometimes 
found, in this disease, in the lungs, brain, kidneys, spleen, and 
in individual joints. Anatomically and genetically they arc ex
actly like the metastases of ordinary thrombo-embolic pyremia. 

A long time a.go I clescrihed, under the term peripylephlebitis syphilitica, a 
peculiar disease of the portal vein and liver, which I Lael found in very young, 
SJllhilitic children, who had died in the first weeks of life. The liver of these 
children was slightly enlarged, of a brownish green color, and very flaccid. Firm 
cords as thick as the little finger could be felt through the flaccid parencbyma, 
and these corresponded to the larger branches of the portal vein. Upon section 
through a cord of this kind, it is found that the lumen of the vessel is extremely 
narrow, has almost disappeared, and the bile-duct and branch of the hepatic artery 
are also enclose" in the fibrous cord and correspondingly stenosed. The entire 
change depends essentially upon an hypertrophy of Glisson's capsule, but the 
fibrous tissue is densely infiltrated with a large munber of small round cells and 
with cheesy detritus of cells, by means of which the affected parts assume the 
appearance of a cheesy gumma. The affection just described involved the chief 
branches of the portal vein, either of both or only of one lobe, and did not extend 
backward beyond the sinus venre portre. At this situation, neal' the trunk of the 
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porbl vein, the thickening of Glisson's capsule ceased quite suddenly. The um
biljcal vein was found entirely intact in all cases. 

It is noteworthy, from a clinical point of view, that tho affected children pre
sented intense jaundice with complete discoloration of fo~ces, se"t"ere intestinal 
meteorism, nccmnulatiom of a serous fluid (with profuse fibrinous flakes) in the 
abdominal cavity, an enormous enlargement of the spleen, and profuse intestinal 
hemon-hn.ges. The cases described assume a peculiar position from au anatomi
cal and etiological standpoint. They cannot be directly classed either with pyle
thrombosis or with purulent pylephlebitis. 

Pathology. 

General (Jlinical Jiistory. 

Other things being equal, the clinical history or snppurative 
pylephlebitis appears most distinctly in those cases in which the 
symptoms are separable from those o[ the diseased process which 
has gone before. 'Vhen a perityphlitis forms lhe starting-point 
o[ the aITeclion, its symptoms aid in completing and rounding 
off the clinical history of pylephlebitis. The prodromata of the 
latter present the greatest variety, acco1·ding to Lhe nature of the 
process which is the starting-point fot· the development o[ the 
portal affection : they conesponcl to the complex of symptoms 
of pcrityphlitis, chronic peritonitis, cholelithiasis, ulcerations of 
the stomach ancl rectum, abscesses of the spleen, etc. Equally 
variable is the duration o[ the proclromal symptoms. In rarer 
ca~es the disease begins with the symptoms or pyl<'phlebitis it
seJf and, in such cases, the underlying affection which has gh·en 
rise to the portal disease has, for some reason, remai necl unno
ticed, as, for instance, in certain cases o[ pylephlebitis o[ the 
new-born, latent ulceration or the ,·ermi[o1·m appendix, etc. 

The begi nni ng of the inflammation or the portal vein is 
marked by pains in the region of the abdomen. The situation 
or the pain depends chiefly upon the parts o[ the portal \"ein 
which are fil·st aITectecl by the inflammation. It mar therefore 
be located in the epigastrium, the right or left hyporhonilrinm, 
the ileo-cmcal region, etc. The abdomen is somewhat distended 
ancl tense. A certain amount of nausea, followed by vomiting, 
may appear on the fit-st clay, but these symptoms usually develop 
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somewhat later, and remain constant dtuing the entire conrse of 
the disease. A usually very severe chill soon follows the devel
opment of pain, or even precedes it by a short period. The chill 
is almost always followed by a well-clevelopecl ho t and sweating 
stage, so that we may be lecl to regard it as a true attack of in
termittent fe ver. This paroxysm is followed by a continued 
fever, which is intel'l'upted by fresh chills of varying intensity. 
The latter follow no di stinct type ; the intervals between two 
attacks are of variable duration. A chill occurs almost daily, 
and sometimes more than one. \Vhen the pylephlebitis, as usn
ally happens, assnmes a septic character, the attack s become 
more violent, the pa ti ent appears very excited, exhausted, and 
peculiarly cl epressecl, and on the whole is seriously prostra ted. 
The features undergo a striking cl1ange, the eyes lie deeply in 
their sockets, the cheeks presen t a mottl ed red, the skin assumes 
a fain t icteri c color, the breathing is short and rapid , the pulse 
very frequent and small , the appetite lost, the tong ne dry and 
covered, at a later IJeriocl , with a thick, fulig in ons coating. 
Swelling or the liver and spleen occur soon after the ffrst chill , 
and both organs appear sensitive to p rnss ure. ]\forked icterus 
develops ; tho skin appears of a citron yellow to yellowish green 
color. Tho scantil y sec reted urine is colored dark, but the pass
ages from the bowels retain their biliary color. Diunhma usu
ally ex ists, but sometimes the bowels are constipated. \Vithin 
a few days th e pat ient emaciates consiclerably, and the prostra
tion attains the g rea tes t sernrity. In addition, symptoms some
times devPlop which indicate that metasta tic deposits of pus 
11ave fo rmed in the lungs, joints, etc. Toward the encl a somno
lent condition develops, which is in terrupted by delirium and 
sometimes by convulsions. The chills have now ceased. the skin 
is covered by a cold , clammy sweat, and has a deep yellow color. 
The p ul se is fee ble and irregular, the secretion or urine ceases, 
involu11tury evacuation of mine occurs, and the patient dies. 

The entire series or symptoms is sometimes observed within a 
peri od of one or two week s, or it may last from four to six weeks 
when the p1u11l0nt py lephlebitis does not present a septic, but 
rather a simple inflammatory cha racter. Dttl"ing the more pro
tracted courtie the symptoms of clifl'use peritonitis sometimes 
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become more prominent, although they do not rearh a dangerous 
height. More clanger is to be expected from the hectic condition 
of the p::Ltient-the emaciation, loss of power, profuse cliarrhcra, 
continuons fever, with nocturnal exaceruatious, and iutercmrent 
chills, CPdema or the lower limbs. After the lapse or several 
weeks the emaciation or the patient has reached its highest 
grade; he sinks into delirium and coma, which are followed by 
death. 

Symptoms. 

The first symptom, pain, by which begiuning pylephlebitis is 
charactel'izecl, is never absent. It is a spontaneous pain, which 
increases on deep pressure with the tips of the finge1" ancl grad: 
ually grows more distinct with the spread o[ the disease. It is 
usually situatecl in the epigastrium (the trunk o[ the portal vein) 
and in the right hypocbonclrium (corresponding to the hepatic 
branches). It only starts from the left hyporhomhiurn (rhe 
spleen) in <'XCPptional instances, when the phlebitis begins in the 
splenic 1·\'in, but more frequently in the ileo-cwcal region . This 
pain does not appear to possess any definite character, not 
e1·en the burning quality re[erred to by earlier observers. It is 
usually uttrilmterl to the inflarnrnulory irritation o[ the wall or 
the vein, bnt it must not be forgotten that the underlying affec
tion mny nlso be attendPcl with pain, which is dne to local in
tlarnmation or the diaphragm. Tho pain which, during the 
course or pyl<>phlebitis, spreads Ol'er tllt' entire abdomen, is un
doubtPclJy due to diffuse peritomtis. )foreovcr, the heputic 
region is always painful in purulent inflammation or the portal 
n•in . But this symptom has no great importance in the disease 
under considpration, although it serves to aid the diagnosis of 
pylephlPbitis. 

"'ith regard to the condition or the liver, it presents an in
creased size, which remuins within moderate limits in three
fourths or all the cases. The enlargement or the orgau is chiefly 
tlue to the Iormatiou or ubscesses within it; the more numerous 
and larger they are, the greater will be the size of the liver. 
But if the ro11Pr-tion of pus is conliued to the lnmcn of the 

vor_,. IX._-52 
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branches of the portal vein, no cause can be found for any notice
able enlargement of the liver. The hepatic region is al ways 
painful in purulent pylephlebiti s, bu t this symptom possesses 
only a subordina te diagnos tic importance. 

The spleen is also enlarged in the majority of cases, and thi s 
is due to various circumstances. It may be produced by me
chanical means, by Rtasis of blood, when the splenic vein is also 
implicated in the phlebitis or thrombosis. 

A rapidly developing enlargement of the spleen (sometimes 
combineu wi th pains in the left side) may be explained in thi s 
manner. In other cases the cause of the splenic enlnrgement is 
due to the septic infection of the blood, which is so generally 
present in suppura tive pylephlehitis. 

On the other hand, the spleen may remain small , despite the 
occlusion oi the splenic and portal veins aml the sep tic infection 
of the blood, because fibrous thickening of its cap ule or degen
eration or the parenchyma renders the enlargement or the organ 
impossible. P erhaps the splenic hyper trophy al so remains ab
sent occasionally on account of profuse compensatory hemor
rhages from the stomach and intestines; bu t thi s is not very 
probable, as the symp toms of stasis in the tenitory of the por· 
ta! vein usually fall into the background in suppurative pyle
phlebitis. 

I cterus.- If we di sr~gard those cases in which intense jaun
di ce is a symptom of a di sease of the biliary passages (closure of 
the dnctus hcpat icus and choledochus by cal culi , cholangitis ul
ce rosa, etc.), which lrns caused the pylephl ebiti s, ictcrns is not, 
by any mea ns a constant symptom of the latter all'ec tion. lt is 
enti rely absent in a fonrth of the patients, and ernn in those who 
presen t ex tensive abscess-formation in the li\' er. Jaundice does 
not appear i n the beginning of the di sease, bu t only after it has 
lasted for some time. The color of the skin is Pithc1· 1·ery pal l' 
yellow, a deep citrnn yellow, or, a t times, even greeni sh . 'l'he 
causation of the jaundice is not the same in all casps o[ pylephle
bitis. As a rul e, i t belongs to the true hepatog<'ni c variety, 
dependent upon compression of the lwpatic llil e-ducts by the 
thickened ll ranches or the portal vein in their vi cinity , or upon 
the spreau of the intlammatory process from the diseased vessel s 
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to the accompanying bile-ducts, upon swelling of the mucous 
membrane of the latter, etc. As a rule, however, the closure of 
the bile-ducts is not complete, as the fmces !'a rely appear entirely 
colorless. Under these ci!'cumstances, the urine p!'esents a dE>
cided brownish color, and the presence of biliary coloring 
matters may be demonslrnted by the ordinary reagents. In 
other cases, however, in which the discolorntion of the skin only 
appears in the later stages of the disease and remains of a pa lo 
yellow, we have to deal with hcmatogenic ictcrus, such as is 
often seen in septic diseased conditions, etc. In such an event 
the urine is orange-colored, contains no trace of biliary coloring 
matter, and the passages have the ordinary biliary appeal'ance. 
The icterus also causes the ecchymoses in tlte integument of the 
lower limbs and other parts of the body which have been ob
servecl in some patients (Dance, \Valle!', and others) . 

The functions of the digestive apparatus am always markedly 
disturbed in suppuratirn pylephlebitis. On the part of the 
stomach we notice complete anorexia, nausea, and repeated 
Yomiting of greenish masses (in about one-fourth of the patients) 
-symptoms such as are obse!'l-ed in acute gastric catarrh . The 
vomiting is, perhaps, "ttributable rather to the peritonitis which 
extends over the stomach. The formation o[ aph thro noticed by 
some observers upon the buceal mucous membrane is not con
nected with pylephlebitis as such, but simply indicates that we 
have to deal with extremely debilitated patients who lie with 
open mouths and neglect cleansing the buccal cavity. 

The intestinal symptoms are more important. The majority 
of patients suffer from diarrhma (bile-stained), which begins soon 
after the pylephlebitis, and may be explained by the venons con
gestion of the in testinal mucous membrane, which is a necessary 
consequence of the impermeability of the portal vein. The stools 
are sometimes mixed with a little blood, bnt profuse hemorrhages 
from the in testinal canal have not been observed. In cases in 
which the diarrhma only deYelops in the later stages of pyle
pltlebitis it may be regarded as a sign of septicremia. Constipa
tion is onl y observed exceptionally and temporarily. 

The signs of peritonitis de1·elop quite frequently in the course of 
pylephlebitis. It maybe confiuec1 for a long time to the primary 



820 YON SCJIUEPPEL.-TIIE PORTAL YE!N. 

diseasec1 process· upon lhe crecnm, the umbilicus, etc. It then 
spreads gradually over the abdomen, but is rarely difl'L»ed at 
once. The abdomen is distended, there is a certain degree of 
meteorism, the abdominal walls are tense, the nbclonwn painful. 
The meteorism sometimes attains a. rnry high grnde, ancl is occa
sionally present from the onset of the disease. The peritonitis 
gives rise to the emesis of greenish masses prel'iously mentioned, 
and especially to the alternation of diarrhU'a and constipation, 
which precedes the colliqnative diarrhma of tho final period. 

Some observers have found dilatation of the subcutaneous 
veins of the abdominal walls in suppurativc pylephlebitis; the 
majority, however, explicitly mention the absence of this condi
tion. \Yhen the disease runs a rapic1 coLirse, sufficient time does 
not elapse for the development of this condition, but the signs of 
the compensatory circulation usually de,·elop to a g1·eater or less 
extent when the course is protracted. Similar remarks will bold 
good with regard to ascites. The quantity of fluiil found in the 
abdominal cavity in pylephlebitis is rnn'iy excessive. :Moreover, 
this is not always a pLnely serons transmlalion, i.e., n symptom 
of stasis, but the fluid collected in the abdominal cavity often 
presents the characteristics of inflammatory dropsy. 

During the course of suppnrative pylephlPbitis the mine is 
excreted in smaller quantity, and filially it ceases almost entirely, 
although there has been no noteworthy disturbance of the kid
neys. If ictems is present, the nrine presents the well-known 
brownish color; in other cases nothing especial can be noticed. 
The later French writers Oil pylephlebitis have paid considemblo 
attention to the diminished amount of urea in the urine. They 
refer to the views of Charcot with regard to intermittent hepatic 
fever (compare page 755), anc1 discuss the question whether there 
is a causal connection and what its character between the acute 
diminution of the quantity of urea and the febrile paroxysms of 
purulent pylephlebitis, which are often like those of intermittent 
fever. The question has not, by any means, been settled. In 
the first pince, further observations must be made with regarc1 to 
the excretion of urine in this relatively rare aITertion. In a pa
tient of Le Dien the amount of urea in twenty-four hours bart>ly 
amounted to 16 grammes, while in healthy adults, under ordi· 
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nary circumstances ancl wlwn taking abundant food, it amounts 
to from 30 to 40 grammes \in the footing co11c1ition, 17), and in· 
creases, in febrile conditions, to twice this quantity, or e\'en 
more. Quem1 found only 10 grammes in one litre of urine, al
though the ptitient excrnted very little. 

Fever and other general disturbances constitute the chief 
symptoms in the clinical history of pmulent pylephlebitis, and 
are the only absolutely constant features of the disease. \\' e do 
not feel tempted to enter into an explanati.011 of the origin of 
the fever and the peculiar cliills, as we can scarcely o[er morn 
than surmises. \Ve leave it undecided whether the chills, espe· 
cially the first one, depend upon the mixture of the prrog<'nic 
substancPs present in the diseased vein, with the g<'neral mass 
Of blood, or whether this symptom indicates the cntra11cc o[ pus 
aucl diseased particles of thrombus into the Ji1·pr, nnll, on the 
whole, what part is taken by the li1·er in the c1C1·eJopnwnt of 
these chills. 

'l'lte first chill is an imlication that tl1e suppmation has begun 
in the vein, aml tlmt the disease has taken an unfavorable turn. 
'rhe subseqn<:'nt ones sometimes appear with an irregularity 
which reminds us of intermittent ferer, except that thPy occur 
at any part of the clay or night. Quinine i; alll"ays useless in 
combating them. "Gsually, holl"eYer, they soon become in<•gu
Jar, are repeated se1·eral times a clay, and on otlwr clay; rrre en· 
tirely abo;ent. They are followecl by gr·eat Jwat an<l profuse 
exhausting perspiration ; the hot stnge is rarely absent after 
the chill. '\'hen the disease is protracted, the fe1·e1·, after a few 
paroxysms, assumes the remittent type with nocturnal exacer
bations, and, at the same time, a hectic character. The increase 
of temperature corresponding to the chill rise; beyo11<1 10-l.° F ., 
and often reaches 105.8° F., e•en 106.8° F. 'l'ho frequency of the 
pulse varies bet\\"een 00 and 130 beats. 

Not less characteristic than the fever is the rapill emaciation 
o[ tllP body and the rapid Joss of power. 

In the majority of cases seYere typhoid symptoms on the part 
of the nervous system (disturbances of the sensorium, delirium, 
somnolence, etc.) develop, as in septic conditions generally, in 
the later stages of suppurative pylephlebitis. Only in excep· 
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tional instance· does the patient retain conscionsness until 
death. 

Pains in the chest, disturbances of respiration, bloody spu· 
tum, and other signs of a disease of the lungs and pleura, also 
pains and swelling of individual joints-symptoms, therefore, 
which are produced by pyremic metastases, only occur in excep
tional cases, as we have previously mentioned. As a rnle, how
ever, the anatomical lesions peculiar to pymmia clo not extend, 
in suppurative pylephlebitis, beyond the territory or the portal 
vein. 

Diagnosis. 

The difficulties of diagnosis are regarded in various lights. 
'\Vhile some consider it a rare stroke of good fortune to recog
nize the disease, others maintain that nothing is simpler ancl 
easier than the diagnosis of suppurative pylephlebitis. If we 
examine individual cases unbiassedly, we must acknowledge that 
both opinions are correct, iu so far as we do not claim general 
acceptance for them, but restrict them to concrete examples. 

There are no definite pathognomonic signs by which we can 
recognize tbe disease under all cirnumstances. The diagnosis 
must be based upon the ensemble of the symptoms, upon these
quence of their appearance, ancl in general upon the development 
of the phenomena. If this is clone, ancl all the essential symp
toms are really }Jresent, the diagnosis of pylephlebitis will not 
be attended with special difficulty, particularly when the pre
existing and unclel'lying aJiections have been properly considered 
ancl employed in making the diagnosis.' 

The following are the most important factors upon which the 
diagnosis should be based : 

1. The presence of an affection which we know, from experi
ence, may act as the starting-point ancl exciting cause of pyle
]Jhlebitis, especially pei·ityphlitis, a pumlent focus or an ulcera
tion of the stomach, intestine, rectum, spleen, the biliary passa-

1 Compare the instructive views of Traube, communicated by Fracntzel, Berl. klio. 
Wscbr. 1 1869, S. 4u. 13, 
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ges, the umbilicus of the new-born, forthermore, a chronic 
peritonitis, etc. 

2. Pain in the epigastrium, above the umbilicus. and in the 
right hypochondrium, or any other situation in which the pyle
phlebitis may start. 

3. Violent chills, which are repeated at irregular intervals 
and are followed by great heat and profuse sweats, while the 
temperature in the intermission remains abnormally high (and 
pyromia, in the ordinary surgical sense, is excluded). 

4. The recent, uniform, and painful enlarg-ement of the li1·er. 
Enlargement of the organ is not constant, but tenderness is al
ways present. 

5. Considerable enlargement o[ the spleen, especially when we 
can follow its development. 

G. The icteric color of the skin and urine in addition to the 
biliary diarrhma. 

7. Rapid emaciation o( the body and profound loss of power. 
8. The occasional development of dilluse peritonitis and ty

phoid symptoms in the later stages of the disease. 
\Yhen these symptoms are combined, the diagnosis of suppti

rative pylepblebiti;, as we have stated aborn, may be regarded 
as certain. Bnt the majority of the above-mentioned symptoms 
may be absent singly or in groups, and then, uncler certain cir
cumstances, the c1iagno::;is may become impossible, or we must rest 
satisfied with a more or less probable su;picion of pylephlebitis. 

Thus, for instance, I recently had under observation a child, 
about three weeks ol<l, who died of pylcphlebitis of the branches 
of the portal vein, in the right lobe of the lirer, and of the 
trunk of the vessel, in whom no inflammation o[ the umbili
cus, no enlargement o[ the liver, no icterus, no well-devclopecl 
chills were observed, nor were there any signs of peritonitis or 
any marked emaciation. Apart from the indications of some
thing wrong. nothing could be noticed objectively, except fever, 
with markecl remissions, and moderate enlargement of the liver. 
These factors were, naturally, insufficient to form a diagnosis of 
pylephlebitis. 

'l'he following are the diseases for which purulent inflamma
tion of the portal 1·ein may be mistaken, especially in the begin-
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ning of the disease, or when the patient is not nm1er observation 
during its entire course: 

a. Catarrlwl ittcrus (compare Fraentzel, I. c.). 'l'his presents, 
in addition to the yellow color of the skin, etc., the enlarge
ment and tendemess of the liver, sometimes the enlargement of 
the spleen, and may also be accompanied by Iever. But, in the 
latter, the severe chills, much less the extreme anc1 rapid emacia
tion and profound loss of power, will not appear; tl1ese indicate 
a much moro serious disease than catal'l'hal jaundice. 

b. Cltro11ic Ulennorrlu:ea of tlte biliary passages may be espe
cially mistaken fo1· those cases of pylephlebitis which are due 
to gall-stones and ulcerative cholangitis. Chills, icterns, and 
enlargement of the li1·er occur in blennorrha>a of the biliary pas
sages as in pylephlebitis. But the enlargement of the spleen 
is absent, or does not attain the same dimensions as in the latter 
disease, unc1 its comse is more latent, the emaciation and pros
tration do not, by any means, reach the same grade as in pyle
phlebitis. 

c. Clos1tre ef the bile-ducts by calculi resembles pylephlebitis 
with regan1 to jaundice, the enlarged and pai11fol liver, the irreg
ular chill;. In the former we miss the dial'l'ha>ti, the e11largemeut 
of the spleen, the septic infection, the rapid emaciation; tlw 
stools are colorless in closure of the bile-ducts, and bile-stained 
in pylephlebitio. 

d. Idiopatllic abscess ef tlte liver presents, in common with 
pylephlebitis, enlargement of the organ, tenderness, chills and 
fever. But tlie causes of both diseases are entirely different; in 
hepatic abscess the enlargement of the spleen is absent, as tire 
also the c1iarrha>a, rapid emaciation, and extrnme prostration ; 
the pymmic condition, which is observed, tis ti rule, in pylephle
bitis, is uniformly absent in heptitic abscess. 

e. Intermillentfever nmy, for ti time, be mistaken for pylephle
bitis, on account or the chills followec1 by the hot and sweating 
stage and the enlargement of the liver. 'Vith reference to the 
remaining symptoms, these diseases have nothing in common 
with one another, and even with regtird to the chills the use!Pss
ness of q ninine prevents ti long-continued confusion with inter
mittent fever. 
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The majority of authors also discuss the clilierential diagnosis 
of adhesive ancl suppurative pylephlebitis, as if tbese diseases 
were very similar to one another, although, in fact, they h ~l\'e 
hardly one sy111ptorn in com111on. " "e regarcl this Yiew as the 
residtte of the former but now discarcled notion, which considered 
both cliseases iro111 the common standpoint of pylephlebitis. 

Course, Dlll·ation, 'l'trminations. 

The course of purulent pylephlebiti s is either acute or sub. 
acute. In the majority or cases there is an interval of about 
fourteen days betw0c•11 the first chill ancl the fatal termination. 
Its course is sometimes shorter, ancl only lasts for a few days; 
but cases are by no means rare in whiC'h the disease has a dura
tion of four to six week~. Some authors e,·en regard this as the 
rule (Traube). Only in exceptional instances does pylephl eb itis 
extend over a longer periocl. Leuc1et mentions a case in which 
the disease only reached its termination in five months. It is 
evidpnt lhat this is only possible when the affection does not 
assume a septic character. 

\Ve on ly know one terminal ion or suppurative pylephlebitis, 
Yiz., in cleath. The septic infect ion of the blood and the extreme 
<'Xhanstion in consequence of fever, etc., must be regarded as the 
chief causes of the fatal termination. 

Prognosis. 

In developed cases of purulent inllam111ation of the portal 
Yein tho prognosis is absol utely fatal. At the best, the possibil
ity of rero,·c1y can only be thought or in a case in which phle
bitis in\'oh·es some branches of the portal vein of restricted ex
tt•nt, a nd in which the trunk and hepatic branches are not impli
cated. But this will on ly holcl good when the circumscribec1 
phlebitis does not present a septic character. 
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Treatment. 

'Ve are entirely impotent against purulent pylephlebitis, as 
we can obtaiu no influence over the diseased process, nor can we 
prevent septic infection of the entire organism by the local pro
cess. It would therefore be useless to combat inflammation of 
the portal vein by local measures. Venesection would not alone 
be useless, bttt positively injurious by hastening the exhaustion 
of the patient. \Ve are therefore restricted to symptomatic meas
ures. The encl in view consists in relieving the complaints of the 
patient as much as possible, and making his subjective condition 
comfortable. 'Ve should endeavor to combat the pains and 
dianhma by opiates, the threatened loss of nutrition by strong 
wine, etc. Very little can be said against the use of quinine and 
salicylic acid as antipyretics. Although quinine has proven in
effectual in the chills 'of suppurative pylephlebitis, it may never
theless be tried, as a mistake may have been made in diagnosis, 
and we may have to deal with a disease in which quinine does 
good service. 

Cancer of the Portal Vein. 

( Pylethi-ombosis carcinomatosa.) 

Carswell, Illustmt. of the Elementary Forms of Disease. London, 1838. Car
cinoma. Plate ill., Figs. 2 and 4; Plate IV., Fig. 4.-Puchelt, Das Venen
system in scincu Kl'ankhaften Verhaltnissen. 2 Au.fl. Leipzig, 1844.
Vfrclww, Arch. f. path. Anat. II., S. 597.-Meyer, Ueber Krebsige Phlebitis, 
Ztschr. f. rat. l\Ied. N. F . III. 1853. S. 136.-Bamberr;er, Krankh. d. chy
lopUet. Systems, Virch. Hnnclb. d. Path. u. Ther. IV., 1. 1855. S. 638.
Frerichs, lilinik d. Leberkrankh. II. S. 278.-Findeisen, Uebcr carcinoma· 
tose Thrombose d. Pfortader Dissert. Jena, 1863.-l<paPtll, Carcinom im 
Innern der Venen des Pfortadergebiets, Virch. Arch. L'"\....""\.V. S. 432 (1866). 
Paulicki, Thrombose d. Pfortader durch Krebs, etc. Berl. klin. Wchschr. 
1869. s. 393. 

The older observers macle no clear disti nction between simple 
thrombosis of the portal vein and filli ng of its lnmen with can
cerous masses, because they assumed, either outspokenly or 
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tacitly, that it was possible for a thrombus within the vein to un

.. Iergo "organization into cancerous masses," and because there 
was no clinical necessity for such a differentiation. \Vhoever 
desires to become acquainted with the old cases of portal cancer 
must also look through the literature of (adhesive) pylephle
bitis. 

Cancer of the portal vein is not an independent disease, but 
always supervenes upon cancer of the stomach, intestines, liver, 
or, in general, npon a carcinoma in the territory of the portal 
vein. The primary growth, which starts from one of the aborn
mentioned organs, spreads to the wall of one of the veins in the 
territory of the vena porta, grows into its lumen, Jills it com
pletely, ancl becomes organically united with its wall, as the vasa 
vasorum of the latter unite with the blood-vessels of the intra
venous cancer noclules; it grows rapidly in two directions along 
the lumen of the vein, either with or against the current of blood. 
Thus, the cancer, for example, may grow from the gastric veins 
iuto the trunk of the portal vein, and from the latter backward 
into the roots of the vena mesenterica, lienalis, etc. From the 
trnnk it grows centrally into individual hepatic branches, ancl 
finally spreads from these into the surrounding hepatic paren
chyma, so that it is at times impossible to clearly recognize the 
walls of the branches of the portal veins in the cancerous 
masses. 

Primary cancer of the liver rarely penetrates into the adja
cent portal veins, and then spreads backward into the trunk and 
roots of the vena porta. 

A few observations have. however, been made by reliable 
authorities, accorcling to which it appears that the cancer ele
ments may develop from the constituents of the blood within 
tho vessels, independently of a ]'1'e-existing cnrcinoma. An in
stance of this kind is reported by Yirchow,' and Bamberger 
also mention a case (1. c., S. 638), in which, although no cancer
ous deposit was previously present in the organism, the entire 
portal vein, even into its finest ramifications, wa8 filled with a 

, Arch. d. path. Anat., II., 1849, S. 59i i Gesammelte Abhandlgn., Frankfort, 1S36, 
S. 3JO, u. 551 ff. 
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pulpy coagulnm which was entirely formed of large nucleated 
cells of various forms. 

However trange these statements may appear at first sight, 
and however opposed to the modern views with regard to cancer 
they appear to be, they may be readily explained from tuis very 
standpoint. These observations coulcl not, incleed, have re[en ed 
to cancers in the moclern sense-i.e., to those of epithelial origin. 
lf we assume, llowever, tllat the masses o[ cells collected in the 
veins possessed a rueclullary sarcomatous character, as the cau
clate bodies in Virchow's case appear to inc1icate, there is nothing 
inexplicable in these cases even to our moclern views. All ob
servers are of the opin ion that medullary sn,rcoma, as well as 
cancer of epithel ial origin, may appear unc1er the form o[ "ve
nous cancer." Ilowever, Yirchow's ancl BambPrger's cases must 
be regarded as rare exceptions, which clo not chang~ the fact 
that cancer of the portal vein is, as a rnle, seconuary, and is in 
continuous communication with a primary carcinomatons neo
plasm of the stomach, or some organ in the territory of the por
tal vein. 

The distribution of cancer of the p ortal vein presents the 
greatest variations. As a rule, in ac1c1ition to one of the radicles, 
the trunk, ancl the hepatic branches or some of the latter, are 
fillecl with cancerous masses. Sometimes, however, we !incl all 
the raclicles of the portal vein, back to their very beginning, fill eel 
with cancer tissue. 

The veins affected by the cancer are markedly thickened, ancl 
the trunk of the portal vein is fully as thick as a man's thnmb. 
The c1iseasec1 vessels appear as firm cords, their connective-tissue 
sheath is very vascular, the wall of the vein more or Jess thick
ened-otherwise scarcely changed to the nakecl eye, at least ex
ternally. The vein contains a soft, creamy white to rec1c1ish 
mass, or is fill ecl with a white mass of tissue which possesses the 
consistence of ordinary meclullary cancer, or of carcinoma sim
plex. The carcinomatous creamy contents may occasionally be 
regarded in the smaller vessels as simple cancer-juice-i. e., it 
merely consists of cancer-cells without the vascular connective
tissue stroma, anc1 in this event the tnnica intima of the afl'ectecl 
vein appears smooth anc1 intact. In general, however, cancer of 
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the veins, like cancer in any other portion of the body, is pro
dded with a connective-tissue stroma, and with fine vessels in 
the axis of the bands of stroma. The vessels of the intravenous 
cancer strom;:i, are then continuous with the strongly-de1-eloped 
rasa rasornm of the walls of the vein, so that the latter forms an 
organic whole with the cancer inside. 

_\.s soon as the prima1-y cancer has ruptured into one of the 
veins belonging to the portal system, the spread of the new for
mation within the vessels occurs with extreme rapidity. After 
a certain lapse of time, therefore, the signs of portal occlusion 
USltally become very prnminent, at first within the territory of 
the venous radicle primarily a!Iectecl, but soon after, when the 
trnnk of the vena porta is affected, thrnughout the entire domain 
or the portal system. 

The resulting symptoms coincide exactly with those of sim
ple pylethrombosis, as it is immaterial with regard to the rne
cha11ical consequences whether the lumen of the vessels is oe
cl tld<'d by a blood-clot or by a mass of cancer. \\-ith regard lo 
these symptoms, therefore, we refer to the description which we 
have given of -the phenomena of pylethrnmbosis. 

The same general rules hold good with regard to the diagnosis 
or portal cancer as of pylethrombosis, with the reservation, how
ever, that we may only assume cancerous occlusion of the vessel 
when the existence of a cancer in the territory of the radicles of 
the portal vein has either been proven, or, at least, rendered 
highly probable. 

As we have previously stated, cancer or the portal vein devel
ops with comparative mpid ity; its duration is not often prolonged 
beyond a period of from fourteen clays to four weeks. As a mat
ter or course, the pmgnosis is fatal. There can hardly be any 
question of treatment. The indications are limited to alleviation 
of the most distressing symptoms and Lo euthanasia. 

The remaining diseased processes or the portal vein are of 
minor clinical importance, and only excite our interest from 
the standpoint or pathological anatomy. The following are the 
most noteworthy : 
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1. Dilatation of the Portal Yein (Pylepltlebectasis). 

This is observed quite rarely, either in the trunk or the radi
cles of the vessel; it may be uniform and diffuse (in which evenr
the vein is enlarged to twice its normal diameter, or even more, 
and its radicl es are especially sinuous), or it is circumscribed, 
sacculated, or va1'icose.' The dilatation is u sually the rnsnlt of 
impermeability of the hepatic branches or the trunk of the por· 
tal vein, ancl must therefore be regarded as an expression of 
stasis of blood. More rarely it may be due to local nutritive dis
turbances in the wall s o( the vein, to chronic inflammation of tl1e 
latter, etc. It is al so seen occasionally in young persons. Neel· 
sen,' who Iouncl in an imbecile, ret. fifty -seven years, the sub
serous veins of the colon strewn with dark red, mulbeny-shaped 
varices, from the size of a grain of wheat to that of a large pea, 
is of the opinion that a mechanical cause of such ,-aricosities can
not always be di scO\·ered ; that we should rather think of ner
vous infl11ences by which an abolition of the walls of the vein is 
pl'Oclucecl. The latter method of development alone is said to 
hold good for varices of the portal vein. 

2. Clironic Pylepltlebitis (Calcification ancl Ossification of the 
Portal Vein).' 

This is especially observed in a circumscribecl manner in the 
portal vein, leads to fibrous thickening of the venous walls, which 
sometimes starts from the tunica inti ma of the vessel, sometimes 
from the connective-tissue sheath, and, in its further course, 
usually leads to calcification and ossification of the walls. 
Chronic pylephlebitis is almost always combined with throm
bosis in the territory of the affected portion of the vessel. The 
causal relation between both conditions may, as a, rule, be inter
preted as follows : the thrombosis is the primmy change and 

1 Compnrc Virdwto's cri.se. referred to on p. 790. 
'Beitrag zur Kcnntniss dcr Varicen im Gebiete der Pfortader. Berl. kl in. Wochen-

8chr. 1 1870, Nos. 30, 31 (compare Virclww and Ilirsclt, Jahrc;;ber. f. 1879 , J. , S. 232). 
3 Compare Zi'rericlut, Kl. d. Lcberkrnkhtn. , II., S. 380. Plwcbus, De concrementis 

venarum oSReis et calculosis. Inaugural Thesis, Berlin, 1832. 
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the cause or the chronic inflammatory disturbance of nutrition. 
On the oth r hand, we cannot deny the possibility that the affec
tion or the wall of the vein is the exciting cause of the coagula
tion or blood. A remarkable example of this chronic pylephle
bitis is presented in the case described by Virchow,' which has 
been previously refened to (compare p. 790). The inner coat of 
the trunk or the portal vein attained the thickness or one centi
metre; it was of a brawny, SPmi-cartil:.tginous consistence, and 
had considerably narrowed the lumen or the vessel. 'J'he cause 
of this venous affection was considered by Virchow to be the irri
taUon prodllced upon the adjacent walls of the portal vein by 
the pressure of gall-stones that had probably been situated in 
the ductus choledochus. 

S. Rupture ef the Portal Vein. 

This is a very ram phenomenon. 'Ve do not now refer to 
traumatic ruptures; but so-called spontaneous rnptures of the 
portal vein (as a rule, the trunk, more rarely the radicles) also 
occur, the rattses of which must be sought for in profound nutri
tive disturbances of the walls. Frerichs' observed a case of this 
kind in a man rot. forty-one years: 

The trunk of the portal and tho splenic veins, together with Hmnller brrmches, 
were in an aclvnnced stage of fatty degeneration, soft, and easily torn. A large 
extro.va.sa.tion of blood In.y between the layers of peritoneum whieh enclosed the 
portal ancl splcnic veins. No rupture could be found in the ve~scls just men· 
tioned, but the sonrce of the hemorrhage appeared to be in the smnl1er branches, 
especially the short gastric veins nnd the branches or the right coronary '\'Cin, as 
these were lost in tl10 mass of coogulatecl blood. The patient, who was addicted 
to di·ink, experienced a sensation, during n cardinlgic attack, ns if something bad 
torn in the upper portion or the abdomen, and as if a fluid hnd csrnped. Soon 
afterwarcl he became weak, fainted, the abdomen became tense nnd distended; 
the pyloric nncl ilco·crocal regions were pa:inful. Den.th occurred about sixty 
hours after the development of the symptoms mentioned. 

I Vcrhnndln. d. phys.-mcd. Ges. z. Wiirzburg, vnr., s. 22. Frericlu, Kl. d. Leber· 
krnukhtn., JI., S. 3Gt>. 

~ L. c., S. 382, where other ca.sos of spontaneous rupturo of the portal vein cin 
former times) nro mentioned. 
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+. Foreign Bodies, Gall-Stones, and JJistomata in tlte Portal 
Vein. 

Remarks regarding the presence of gall-stones in the portal 
vein are found upon p. 731. Deway's observation, which is rnen
tionecl there, demonstrates with reasonable certainty the occur
rence of this surprisini; pheuomenon. 

The observu tion of Du val' in 1830, with regarcl to parasites of 
the portal vein, is a unique one. During an anatomical clemon
stration upon the body of a man, rot. forty-nine years, conceming 
whose antecedents nothing coulcl be discovered, this writer acci
dentally found five or six well-preserved distomata (d. hepati
cum) in the fluid blood of the portal vein, one of tbem being in 
the tmnk, the others in the hepatic branches. The raclicles of 
the portal vein contained no distomata. The liver ancl portal 
vein presented an entirely normal appearance. 

The clistomata hrcmatobium possesses the greate t pathologi
cal significance in the human species. This variety, especially 
indigenous in Egypt, is found in the trnnk and branches of the 
portal vein, the hepatic and mesrnteric veins, the rectal and vesi
cal plexuses, and is non rished by the blood. It is well known 
that these worms become especially dangerous, because they de
posit tl1eir ova in the mncous membrane of the urinai·y passages, 
give rise to inflammation of these parts, to hromatnria, formation 
of calculi, etc. It is probable, however, that the portal vein does 
not e$Cape unscathed, though there are no positive statements 
concerning anatomo-pathological changes of the portal vein clue 
to clistoma hromatobium. Some remarks of Griesinger, ancl the 
fact that this worm deposits its OYa in masses in the liver, be
tween the intestinal walls, etc., make it appear probable that the 
bacl consequences are not restricted to the urinary passages, but 
that anatomical changes are also procluced in the territory of the 
portal vein.' 

1 Gaz. mM. de Paris, 1842, p. 769. Compare Davainc, Tmit6 d. Entozoa.ires, 2 Cd., 
1877,p.322. 

1 Lew;kart, Die mcnscbl. Par:isiten. I., S. 610. 
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The Diseases of the Hepatic Yeins 

have not attained an independent position in clinical treatises, 
although they are not ex tremely rare 01· unimportant. The most 

frequent change consists of dijf'ase dilatation, which develops 
from stasis of blood in the veins of the body, and in yaJ'ious car

diac and hepatic diseases. 
P urulent phlebitis, the most frequent form of inflammation 

of the hepatic veins, may always be attributed to the presence of 

absces es in the liver. Idiopathic hepatic abscess. as well as 

pyremic (metastatic) abscesses, and those occurring in conse

quence of suppurative pylephl ebitis, may spread to the veins 

mentioned so much more l'Cadily, as they are destitute of a sepa
rate sheath .' 

Coagulation of blootl first occurs in the affected n ins, the 

thrombus undergoes puri[orm softe ning, and the thin wall or the 
inflamed hepatic vein rapidly becomes subject to necl'Os is antl 

ulcerative degeneration. R emoval or particles of the thrombus 
may rendily occur, and thus lead to infec tion of the enti re mass 

of blood, ancl to forn1ation of metastat ic foc i in thP lungs, spleen, 
and other organs. The implicati on or the hepatic veins in the 

suppLnative process ca1rnot readil y be detectetl at the bed ide. 
Adlwsive phlebitis ltepatica, which is, 011 the whole, a rare 

disease, only involrns indivillual hepatic ,·eins, while the others 

l'Cnmin unall'ected . The spread of inflammations of the serons 
covering of the liver, and or that portion at which it bends over 

upon the diaphragm to the wall of the veins, is stated to be the 

most frequent cause.' 

I recently ohser\•ecl tho disease in question in an autopsy upon an indi \'idual 

sixteen yen.rs old, in whom the superior longitudinal and both transverse sinuses 

of the dura mater were occluded by a com pletely organized thrombus. The pa· 

tient, who suffered considerably from headache, died of acute sero-fibrinous pleu

risy of the right side. The liver was quite large, several large veins of the right 

lobe were completely filled and entirely obli terated by redematous connective

tissue masses, almost destitute of pigment, and organically united to the wnlls of 

the veins. The spleen very much enlarged, twenty .centimetres long; no nscites. 

1 Compare Bristowe, Path. Trans .. Vol. IX., 1858 1 p. 283. 

'Ji'rericlt~, Kl. d. Leberkr:tnkbtn., II., !::;. 408. 
VOL. IX. --53 
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In this case the capsule of the ]i\·er was normal, and the hepntir tissue showecl 

very slight changes in the territorj of the oecluded veins, which were recognized 

as the results of the mscular occlusion. In the absence of any mechanical cause 

we must adopt the ,·icw that perhaps a change in the constitution of the blood, a 

h'Teater tendency to coagulation, or something of that nature, may have been the 

cause of adhesive phlebitis hepatica., and presuma.bly also of the thrombosis of 

the sinuses of the dura mater. 

As tlH' obl iteration of the hepatic veins causes destruction or 
the cn,pillary Lenitory of the concsponding hPpatic lobule (at 
Jirst in the cc>ntrn or the acini ), and n,trophy of the hepatic cells, 
the fl ow of blootl from the hepatic brn,ncltes of the portal m in 
must be interfered with, and, in addition, symptoms or stasis in 
the territory or the portal vein may develop, as in ocel usion of 
the rn1rn portn,. But e,·en if these sequelm did result, it would 
not be possible lo recognize adhesive phlebitis hepatica at the 
bedside, or to distinguish it from portal occlusion. 

Gancll" qf" the lupatic uins is obsen·ed quite frequently by 
carefn l anato111 ists; it is al\\"ays n, sequence of cancerous infiltra
tion of the liver. All forms of hepatic cancer, prinmry and 
sPcondary, infiltratNl aml nolluln1·, may occ·asionally spread to 
the hepatic \"Ci ns allll fill the ir l11me11 over a co11sidPrable a1·ea. 
I hn,,·0 not, howe\'Pr, obs1•1·,•ed this condition in colloill canc"er or 
tho liver. Tho cli ni cal liislory of hepatic cancer is not changc>d 
by the bet that the new-growth spreads to the hepn,tic wins 
and occludes their lumen. Cancerous thrombosis presc>nts, there
fore, only an anatomical interest. 

For the sake of completeness we will also refer to disc>ases of 
the hepatic art!'ry. The atheromatous process, whieh occurs in 
this vessel as well as in others, presents no peculiarities. Some 
interest attaches, however, to 

Ancurism of the Hepatic Artery. 

Among the older cases, which had already been discussed by 
F're1·ichs, on ly th~·ee are or clinical importance,' viz., those of 

1 One of the case~ in Stokes (Diseases of the H eart), that of Lcclicn (Journ. de Bor· 

deaux, Mars, 18;j6), of &8ti6 (Bull. de la soc. anat., 1833), nnd o( !Vil.~on (iUcd.-Chir 

Trans., 1841, XXIV.), possess, at the most, nu anatomical interest, butnre otherwise 
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fltokes, 'Vallmann, ancl Lebert. To these may be added two 
other well ob:;ervecl an<l. clinically interesting cases. which were 
describe<l hy Qt1incke and Borchers, while two other ca"es con:;ti
tute merely accidental autopsical c.li::;co\·eries. The material 
which can be utilized. is therefore restrictt•tl Lo tho [ollowi11g: 

1. Stokes (Discnses of the Heart, p. 638). Patient, ::ot thirty-five years. An 
aneurismal sac, as large ns nu orange, beneath the liver, which had pressed upon 
the bile-duct, finally opens iuto the latter. Sudden death. '!'he intestines filled 
with frosh blood. During life the nneurismal tumor lmd been felt in the region 
of the left lobe of the ]i,·er, together with the enlarged gall-bhu.l<ler. Long-con
tinued hromateme!":is. Icterus. 

2. WnUmnnn (Virch. Arch., XIV., S. 380). Woman, :.ct. tlill·ty-six years. The 
aneurism of the hepatic artery forms nu ovoid tumor as large as a d1ild's head, 
s1tunte<l between the liver and stomach. It is mpttU"ell at tho lower end; extra
vasation of blood into the abdominal ca,~ity. Tho biliary passages are enclosed 
in the anterior wall of the sa.c. During life seYere attacks of pain had been felt 
for a long time in the upper part of the abdomen ; ictcru!-1 ten <lo.ys before death. 
Sudden collapse and death, with abdominal distention. 

3. Lebert (1.1rnit6 d'anat. path. T. II., p. 322). Woman, rot. thirty years. 
Pain and pressure in the gastric region, copious antl repeated hromatenwsis, and 
bloody stools, which could not be relie,·ed. Extreme an:cmia; death from ex
llnuf.ltion. An ancurism ol the hepatic artery as large as a pigeon's egg was ad
herent to the gall-bladder and ho.cl opened into it. 

4. Quincke (Berl. klin. 'Yocheuscln., 1871). 1\Inu, :ct. twenty-the years. 
Ilemorrhnges from the intestines and icterns appear antl disappear several times 
liming a number of months. Se,·ore, pressing pains also dc\'clopml in the epi
g1\strium. Hepeated hromntemosis. Death occurred from ex.h:mstiou, after 
enormouc; losses of blood in the stools. An auemism of the right branch of 
the hepatic artery, as largo as a chestnut, is enclosed in tl1e 1mrenchymo. of the 
liver. It is situated in the lumen of the right branch of the hepatic Uuct, im
mediately adjacent, an<l which is entirely occlmle<l thereby. No perforation could 
be found. 

5. Borchers (Aneurysma d. Art. hepat.. Diss. Kiel, 1878). 1\Ian, rot. se,·enteen 
years. Sudden, ncute pains in epigastrium ; repeated lucmatemesis. Icterus. 
Death in consequence of nmputn.tion of the femur. Two aneurismnl sacs (2.2 and 
2.5 ctm. in din.meter) within the lfrer upon the trunk of the hepatic artery. One 
nueurismnl sac hns ruptured into the adjacent hepatic duct. 

of minor importance. The more recent cases, which cannot be utilized for our pur
poses, nrc lhose of Sta1ultltartn1r {Ber. d. Wien. nllg. Krankeubauscs, 1873), and &as 
twd Oiilll" (CautldO. Med. and Surg. Journ., July, 1877). 
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From thi s material, i t appears, as Frerichs (I. c., II. , S. 363) 
had prev iously shown, that the chief symptoms of aneurism of 
the hepatic artery are three-fold. The most important is the 
tumor, which was considerable in two cases and even di slocate<l 
the liver, bu t was absent in smaller ones and in those situated 
within the liver. Another important symptom is the pain, which 
is neuralgic in character and occurs paroxy smally, or at least ex
acerba tes like a paroxysm. This must be a ttributed to the irri 
tation of the hepa tic plexus by the pressure of the aneuri smal 
sac. The third symptom, viz., jaundice, can in like manner be 
explained by the compression of the biliary passages by the 
arterial tumor. The enormous losses of bl ood, which are noticed 
in the majori ty of cases, may, indeed, a id the diagnosis of an 
aneurism which ha~ perforated the biliary passages, but they 
may also lead to the suspicion of a chronic gastri c ul cer ; indeed, 
anenri sm of the hepa ti c ar tery may read ily be mis taken fo r the 
latter a ffection or for biliary coli c. In the majori ty of cases 
death occurs from hemorrhage. In the case r c>portPd by R oss 
and Osler, the patient di ed of multiple hepa tic abscesses, which 
are said to h:tve be•' n producecl by the removal of pa rticles of 
fibrin from the anemismal sac in to the finer arterial branches of 
the liver. 
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INTERSTITIAL PNEUMONIA. 

CIRRIIOSIS OF THE LU~GS AND BRONCIIIECTAS!S. 
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INTERSTITIAL PNEUMONIA, CIRRHOSIS, AND BRON

CIHECTASIS. 

References to the Jitcrntnre of the subject will he found in Vol. V. nncler the 
head ingfi or tbe diseases of the lungs already tre11.tcd of, and also in the body of 
tho p;csent rnticle. For Bronchiectasis see the article hv lliermer in Yirchow's 
H o.ndlmch dcr spccicllcn Pathologic urnl rrhnapie. lld. \ '., 8. 131and135. 

. Tlte results qf lliose i11jlammalory process1w zcliich take place 
in lite conntdi1,e-tissue f!'amework qf llie lung aJ"e designated 
by tlte name of interstitial pneumonia. 

This di sms~, we may rnfely say, never occ•tus ill(1eprndently. 
On the conlrat-y, it freq ttently accompaniPs many of the most 
common bronchial pulmonary affections. OflC'n, ltoW<'Ver, the 
jnte rst itia.l pne umonia is associated with the original cliSl'nse in 
such a way that the character of the laltrt· is scat·c<' ly inflttencN1 
by it, and its prese nce may be smmieecl more on general prin
ciples than by any actual demonstrable lesions. 

On the other hand, certai n sequehc and resnlts of interstitial 
pneumonia.-as, for example, contract ion of the lung ancl dilata
tion of the bronrhi,-may present symptoms so slrikin<?;ly charac
teristic that these completely overnhadow those of the original 
malady. 

In reality, interstitial pneumonia is not a clinical but rallter 
an anatomical entity, the forms under which i t appears being 
such as cannot well be confinecl by any fixeil, immutable set of 
rul es, but are, on the contrary, subject to the g reatest degree of 
variability. The original malaily auc1 its sequela of interstitial 
pnenm onia arc, fur thermore, so intimately interwoven, that any 
one-sided attempt to separate the two, and consiiler each with-
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out ils relation to the other, would only lead us into error and 
confusion. A purely schemat ic representation, therefore, e,·en 
though it mig ht succeed in gi,·ing to a description of this pnl· 
monary disease an apparPnt thongh really decepth·e clearness, 
woukl only be fraught with e,·il , and be worse than useless to 
the physician. 

Interstitial pneumonia is a sort of borderlancl on which op
posing fact ions of obserrers wage their war of theories. In this 
respect it is like phthisis. Indeed, it is hardly probable that a 
satisfacto1-y explanation of the cause or causes or interstitial 
pneumonia will be forthcoming any sooner than the solution of 
the pnrely anatomical p rnblem of the occn1Tence and the signifi
cance of tubercle, ancl its anatomico-clinical relations to phthisis. 

One is so apt to fall in to the error of contrasting and com
paring with each other things which in reality have no rational re
lationship, that we shall in future try, wrongly perhaps, toerade 
this clanger by arnicling any too sha1·ply defined descriptions. 

I think it but right to premise these remarks, in order to ask 
of my associates a more correct consicleration of my d ews than 
they might otherwise accord to me. 

History.' 

In taking np the literntme of the subject, we find that the 
earlier observers confined their attention more to all the possible 
consequences of interstitial pneumonia than to the disease itself. 
It is in Laennec that we find the first description of dilatation 
of the bronchi (bronchiectasis), which intelligently separates 
thi s condition from those related to it. Laennec tells how his 
attention was first drawn to it by Cayol, at that time a stu
dent, but afterward professor of medicine, who was "astonished 
at finding a di seased stale of the lung, which, up to that time, 
had remained unclescribed ."' 'l'his, it appearti from Laennec, 
was in 1808.' 

1 Without having neglected the earlier sources of informati on, I b:l.\'c sub<itantially 

followed Biamcr, whose observations throughout have been found to be correct. 
2 1. c., Vol. I. , p. 108. 
1 Id. 1 Case I. ; Brouchicctasia following Whoopi ::ig-cough. 
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When we take into consideration his very meagre material
but four cases-it is remarkable what an admirable account, 
anatomically considered, Laennec gave or this new disease. And 
while clinically it is correct in all the most important features, 
the only defective point of the description lies in the misinter
pretation of the newly discovered facts. 

In it the various forms of bronchial dilatations, the indurnted 
condition of the lung-tissne surrounding them, and the changes 
which a lung in this slate presents, were all so accurately, and 
even minutely, described, tllat many details were alltllled to 
whose significance was only recog11ized and understood at a con
siderably la ter period. 

Laennec att1·ibutes the formation of bronchiectatic caYities to 
a mechanical cause, namely, to the pressure exerted by the 
mucous secretion from the bronchi, such as occurs in chronic 
catan·h. 

11 It is impossible," he says, "for a. considero.ble amount of the products of 
secretion to accumulate at one spot in n. bronchus, and remain there any length 
of time, without caus ing a. dilatation; and if, after the accumulated mass bas 
been expellecl, a new collection forms at the snme place from a fresh secretion of 
material, it is evident that the dilatation will have a tendency to become penna· 
nent; and, n.ccordiug to circumstances not ~,.et understood in the present state of 
medical science, either a permanent hypet·trophy or an atrophy of the affected 
mucous membrane will result.'' 1 

It appears quite evident from theabo.-e that Laennec in no wise 
claimed to luive given an exhanstil'e explanation of this disease. 

Andra!, who generally agrees with his celebrated coun trymnn, 
has nevertheless cal led attention to the fact that La~nnec some
times represented things rather ns he presuppos1Jd them to be 
than they actually wen', as proved by observation . 

Like Laennec, Andra! too had but fow cases on which to make 
his observations, the number in his case being limited to firn. 

Ile supplements Laennec's explanations by shO\Ying that, in 
audition to the other CaUSPS, .disturbances o[ nutrition OCCUl"l'ing 
in the walls of the bronchi play a not nnimportant part in the 
formation of bronchiectatic ca,·ities.' Furthermore, [rom one of 

1 1. c., p.105. ~ Clinique m6dic., Vol. III. , p. 199. 
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his obsel'ratio11s (No. IX.), he is enabled to C'all allention to th!' 
fact that in tlie slighter gl'ades the clinical sig11s o[ bronchiectasis 
may be wanting. 

Reynaud's observatio11s next appeared. In his wol'l<. on bron
chial stcnoses' we fi11c1 the conviction expl'e,sccl that respiration 
is concenwd in the formation of bronchiectases. This opinion is 
anivP<l at from obspn•ing the fact that dilatations :up found both 
above and below contmcted pol'tions of the broncliial tubes. Ile 
says : ~ 

"On the other hand, inspimtory pressure, or thn.t power which permits a 
gi\•en volume of air to penetrate the lung as a whole, if! not decreased by this 
l'ircumstance (contractions of single bronchia.l tubes). The result is, that those 
portions of the bronchi lying in the immediate neighl>orhoocl of the contractions 
arc matle to dib.te." 

Eren while we nmst admit that Reynaud has l(iven undnP 
promillPllCe to the agpncy of inspiration. Still tlte Cr!'dit or having 
bePn the first to point oi;t the mecha11ical forces at work during 
this art must always lw accol'clecl to ltim. 

The observations of the French were follo1q•d by those oE the 
Eng1 ish. 

The <'xplanntion of the canses of bronrlt iectasis, as given by 
Stokes, is of such wide range, that it is found to l'mbrace nearly 
all the possiblP ci rcnmstancPs t hat can be taken into nceount. 

It was Stokes who first achanced tlte idea, so fertile of sugges
tions, that nnder Cl'rtain circnmstances bronchi and arteries are 
legitimately comparable. Guided partly hy this analogy, no 
doubt, he gil·ps the following as among the vrominent causes o[ 
bronchiectasis: first, a diminishell elasticity of the longitudinal 
fibres o[ the hron('hi, (making tl1e former conespond,-in this 
agr0ei11g with RPisPissen,-with the ad1·entitia oE the arte1·ies): 
secondly, n pn1'C'sis o[ the circnlar muscular fibres; and finally, 
a climinishl•<l actil·ity of the ciliated epitlwlia. 

StokC"~, liowen'1·, ernn when disrn~sing t110 new icleas which 
he acll-n n('cd, is fa1· too enlightened to undervalue the importance 
of those or liis predecessors. 

1 MCmoircs d(' l':i.cad,tmie royale de mCdecine. Tom. l \'.
1 

Parle, 1835, p. 117 sqq. 
~ l. c., pp. 152, 153. 
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\Yilliams, another obserrnr, is of opinion that a disturbance 
in the nutrition of the tissues, such as happens c1uring a long
continued bronchial catarrh, may be looked upon as a favoring 
condition for the production of a dilatation. But thiH certainly 
cannot in any way be regarded as a satisfactory elucidation of 
the problem. 

\Yilliam'< proposes the following explanation. The elasticity of 
the bronchi and I heir ''vital" power of conLracting are actively at 
work at each expiration. Both these properties, however, would 
be c1imini~hed by any prolongeil inflammation of the bronchial 
mucous membrane, and in such portions or the lungs, therefore, 
where this inflammatory process was at work, expiration would 
be unable lo exert its foll power, bronchial secretion would ac
cumulate, and the air, whether by inspiratory or expirntory 
pressure, would induce dilatation in bronchi, already partially 
inelastic and animnt<·cl by a weakened muscular JJOwer. 

lie d\\·ells with particular emphasis on the increase in pres
sure which ncces::;al'ily occurs iu c\·ery ]Jart o( the lung, during 
the act of coughing. 

\Yilliarns, therefore, directly opposes Reynaud in regarding 
the act or e.rpiration as one of the principal iactol's in the pro
duC'tion of dilatations. 

_c few mo men ts' consideration of the above discussions, soon 
shows us that the main point about which evel'y thing seemed 
to tum \\"US the fact of the pl'esence or clilatalions in the bl'onchi, 
while the changt' · in the sunounding tis:-;ues wern looked upon as 
mere scquci.e, antl of Yel'y subol'c1inate interPst. 

In Col'rigan we fim1 an obseJTel' who chose a diametl'ically 
opposile course for pmsning his inn•stigations. Ile saw in the 
state or thi11gs found in the lungs about bronchial dilatations, a 
condition comparable to hepatic cirrhosis, and he C'onsequently 
conceh•ed the iilea that the disease originally emanated from 
what he terms the "Ii bro-cellular" tissue lying between the 
bronchi, or, what would be, according to our 11omenclature, the 
interstitial pulmona1-y connective tissue. The latter, aCter first 
um1ergoing inflammatory processes, gradual ly contracts. 

"As the alveoli, the capillary bronchi and blood.vessels be
come obliterated, the larger bronchi are proportionally enlarged. 
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This enlargement takes place, not merely from an eITort of the 
latter to occupy a space gradually increasing in size from shrink
age of the other tissues, or from an expansh·e force exerted upon 
them at every inspiration, but also because any set of tubes con
nected by a cellular tissue, must enlarge when this tissue con
tracts.'' 1 

Corrigan al so calls particular attention to the changes which 
occur in the bony framework of the thorax, and to the occupancy 
by neighboring organs of the opace left void by the contraction 
of the lung,-facts which his predecessors hardly alluded to. 

To Corrigan, therefore, we must nndoubteclly crecli t " vpry 
marked progress in our knowledge of lhe subject, and must con
cede the greatness of his mmit as an observer, despite his some
times one·sicled conceptions. 

The work just considered, establishes a so rt or division in the 
literature of the subject, by being the first one in which the most 
important conditions concerned in the formation of bronchial 
dilatations had not only been touched upon , but even made the 
subject of d iscussion. It was reserved for Corrigan's successors 
to select from these conditions those belonging to particular 
form s of the disease or to individual cases. 

This was clone by those who next occupied the field, namely, 
the Germans Hasse' and Rokitausky.' Both of these au tho rs 
dwell upon the sequelro of interstitial pneumonia, subjects which 
heretofore had occupied but little attention. 

Accumulation or the blood in the right side of t11e heart, the 
dilatation of the latter with or without hypertrophy, hemonhages 
from the lungs, and, after a prolonged existence of the disease, 
finally even emaciation and dropsy, were occurrences which were 
not only alluded to, bnt even properly appreciated. 

Rokitansky defined in more precise terms the idea of an " in
terstitial imeumonia," (which idea, though orig inating with hi s 

1 The or iginal not being accessible, I quote from Schmidt's Jahrbiicber. Bd. XX., 
s. 297. 

2 Anatomische Bel'!cbrcibung der Krankheiten dcr Circulations- und Respirations
Organe. Leipzig, Engelmann, 1841. S. 400 ff. 

1 Ilandbucb dcr spcciellen patholog. Auatomie. Bd. II., S. 11 ff. 
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predecessors,-especially Andrnl and Ilope,-had never been 
clearly developed by them}, traced the origin or the disease to 
an inflammation or the pulmonary connectirn tissue, and, look· 
ing at it from an anatomical point of view, treated of it as an 
independent lesion.• 

The literature or the next period occupies itseH with the dis
cussion or the origin and significance of bronchiectatic cavities. 
And among those au tho rs whose contributions to science are 
most worthy or note may be mentioned Ba1thez and Rilliet, J\Ien
delssohn, Rapp, Virchow, Reinhardt, Ruehle, Gairdner, Black, 
Barth, van Geuns, and Bamberger. Being able to consult but 
few of these works in the original, I was obliged to refor to Bier
mer's articles,' in which may be found a summary of all the most 
important points contained in the former. 

Biermer's first work appeared in 1860, and is based on very 
careful observations. In those volumes or Yirchow's collected 
works, which were issued during the year 180-!, a most mastel'ly 
treatment or the whole subject of bronchiectasis from the pen of 
the former author will be found. 

Our knowledge or interstitial pneumonia in still another di
rection has been very materially extended since 1862. About 
this time the attention or physicians became awakened to the 
kinds of diseases which the introduction or dust into the air-pas
sages of the lungs might produce. Traube pointed out their oc
currence, and Zenker positively demonstrated that the changes 
occmring in the lung-tissue actually did stand in the very clos
est relationship to the introduction of foreign material into the 
lungs. 

Among the clinical contributors to this subject, Traube, 
Skoda, Bamberger, alid Lebert are particularly worthy or notice. 
In more recent literature the work of Buhl' deserves particular 
mention. In this spirited and snggestive w01·k, which is, how
ever, marrecl by too biassed anatomical views, everything is con
sidered which can relate to the subject in hancl. 

1 J. C. 1 p. 107. 
'Virchow's Archiv, Bd. XIX., S. 103-110, und Virchow's Handbuch dcr Puthologie, 

Bd. V., S. 751 ff. 3 ZwOlf Briere, etc. 
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Etiology. 

Interstitial pneumonia is not to be regarded as an inde
pendent disease, but as the result of othel' mol'bid processes. 
C:!wnges in the nutrition of the lung-tissue are necessary for its 
production. 

These two g(•nernl prnpositions contain all upon which both 
anatomists and cl ini cians arn agreed. A~ soon as we advance 
any fut'lher we 1int1 that the two sets of observers begin Lo dilfor. 
The following are the opposing views: 

It is possible for an injlamnwtory e.r;citaid, beginning in the 
bronchi and e:rpending its first force upon tlte 'fliztcous mmi
brane which it finds there, to penetrate lo such a deptl1 that if 
powerful enough it will attack the connecti1•e tiss11e of the lun,rp 
and place it in a state ef inflammation. .tl bronehial catarrh 
supplies this e:r:citant, and is the most common cause qj' inter
stitial pnenmonia. 

The otlwr view is this: 
lnjlammatory changes only occur in the framework qf the 

lungs as ct l'CSUlt ef particular conditions of nulrilion, wliich 
are the expression and result of a peculiar constitutional anom
aly. An i1(/lamrnation of the bronchial mucous 11iernbrane i.s 
not sufficient to prodnce them. 

It is rather curious, though it may be noth ing more than a 
coincidence, that the representatives or these opposing views 
should be on the one hand a cli ni cal obser1'er,-namely, Nic
meyer,-and on the otheJ', an investigator who seeks his knowl
edge at the autopsy table, like Bnhl. 

The picture which anatomy holds up to u s shows the thing 
created, but not the rnethocl. Antl it requires the greatest in
sight to use this picture correctly for the right interpretation o[ 
the relations of pathological changes found lying side by side. 
Though in a given tissue changes may be fo nncl furth er ad
vanced than those in a neighboring tissne, still how are we to 
be certain from this that the readion of these clifl'ercnt ti ssues, 
to the same morbific agen t, t l1 ough the latter may act upon both 
simultaneously, is the same in each! 
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Practically the whole thing amounts to thi:;: that we are com
pelled lo accept as prnbable the opecific relations of certain con
slitLLen ts of the body to certain agents, aml it is of little import 
whether they be introducet! from without in a iwrfect form or 
whether they be engemletwl in the body. The aclion of poisons 
furnish us with the best proof of this. It seems bnt justifiable, 
therefore, to apply a sim ilar prncess of reasoning lo inflamma. 
tions or the lungs. " re shoulU. keep in mind, however, tliat we 
are acquainted willt loo few positive facts bearing upon tliis sub
ject to gi rn a hasty or premature decision. 

If the Yiew that tubercular l"irus is contagious antl absorbable 
by the lungs be conPct, (ancl many hold that it fa so), what ob
jection ean thern be to going a stPp further and wpposing that 
the Yirus has a particular affinity for some spP<"ial part of thc· 
Jung~, or, at any rat<.-, that it attacks one part wil 1t grea.te1· a,·id
ity than others! 

It is ePt'lainly jnst as allowable to a<h-anco these and similar 
l1ypotht>scs as it i:; to suppose certain changcs must perforce 
ham tran~lkd in a direction from within outward. or vice oersa, 
when the only basis for sucl1 a supposition is the fact that a le
sion, whicl1, cx!P1Hling throngh from Lhe surfaC'c to deeper parts 
below it, is found Lo be 111 orc marke<l in one part of the degen
erated site than another. 

An a11atomist, reasoning in this way, does not present us, as 
J1 e ·upposes he does, with the actual faets tlw111seh·cs, but only 
gives us a clew lo what they possibly may be, am! Lhe l1ypolh
eses which he erects are such as require much weightier proofo 
before they can be accepted. 

\Yhen Buhl, therefore, affirms that an ordinary catanhal 
bronchitis can 1ie,·er bccorne the cause of interstitial pneumonia, 
lie on'rsteps the limits which an anatomist's methods of re;;earch 
impose Upon Jiim ; aJ](l certain ly none of the proofs atJvanced by 
him in suppo1·t of his opi nions are sufficiently conclusive. 

'·It would bo a grave error," he says," to trace the origin 
ancl progress of tho inflammatory processes from the bronchial 
mueous membrane to the pulmonary parenchyma, inst.eat! of 
7-•ice tiersa.'' 1 

1 ZwOl.f Briere, S. 62. 
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Similar objections hokl good for other statements made by 
him. As, for instance, where he says : "E,•en the most tedious 
catarrh confi nes itself sole1y to lhe mucous membrane, causing 
only a thickening of the innermost layers o[ the bronchial wall, 
and leav ing the others, especially the connective- tissue sheath, 
entirely untouched. " ' 

Even Bt1hl himself, however, cannot always support his views 
thronrrhout. lie is forced to admit that, at times, the irritation 
arising from decomposing pns ancl mucus may cause an infiam
mation of the whole bronchial wal l, including its connective
ti ssne sheaLh. But by admitting this he in reality admits every
thing. For there can be no decompos ing secretion without a 
previous bronchial catarrh, and when the question is rai sed, 
whether the latter can cause nn interstitial pneumonia or not, it 
is, after all, immaterial whether it occur directly or indirectly. 

Those who defend the doctrine advanced by Bnhl must, there
fore, at least tacitly admit that catarrhs, especially when of long 
duration, may morbidly influencP the parenchy ma of t ile lung. 
They seem to place, at any rate, considerable importance on 
'' decomposing secretion. 1 ' 

\Yhile we have here been criticising, perhaps somewhat se
verely, the anCltomical methods as practised at the antopsy table, 
it will be only fair to own that the means employed at the bed
side are in no way refined enough to give intelligence of changes 
in the pnlmonary fram ework, especially when these are in their 
incipiency. 

Signs wliich we rncognize in a case of consolidation at the 
apices may ha1•e bu t one physical meaning, while pathologically 
their significance may be manifold. The dull sonnd heard on 
percussing a spot may be indicative of a diminished quantity of 
air in that part of the lnng ; but physical examination hy means 
of percussion cannot tell us whether there is any swPlling of the 
interstitial t issue, or an obstruction of the bronchioles with alve
olar collapse, or whether there is an accumulation of pus and 
mnrns in the bronchi, the result of tnbercnlons processes. The 
results of a11scttltation are equally meagre. The on ly impres-

1 0p. cit. 1 p. 10. 
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sions conveyed to our ear are, that air is rushing through a num
ber of irregnlarly constricted connected tubes, which are filled, 
perhaps, with a more or less tenacious fluid. llow are we to tell 
whether the constrictions are caused by a thickening of the SU· 

periicial or the deep layers of the bronchi, or wlwther the fluid 
is tltP result of an initation of the surface, or whether it has 
made its way up from the deeper layers of tissue lying below 1 
\Yho would be bold enough to enter here into any absolute cle
monstratlon ~ 

.\ cl inician who, from the resu l ts of his first examination, 
mar have diagnosticatcd a catarrh, and finds Inter, at the same 
spot, a consoliclation, and then concludes that the consolidation 
is the result of the previons ratanh, certainly deduces his con
clusions by methods not warranted by strict scientific inq nil')". 
He. too, presents but hypotheses,-mere speculations, really, 
which lack confirmatory proof. And it is jnst this that Nie
meyer and others have done. while they fondly imagined they 
were giving U8 actual facts. 

The experiment of the inhalation of dust to which many hu
man beings involuntarily subject themselves, and the supplemen
tal experimenls performed upon animals, a~serve a somewha t 
extl'nclecl notice, for from them we may gain n. conception which, 
though it presents, in many respects, but a possibility of what 
the actual processes al'e, still beal'S with it the suggestion of a 
more thol'ough penetration into the philosophy of the subject. 

These "dust.lung:::,·' as they are called, present one regularly 
recurring phenomenon; that is, the foreign bodies inhaled are 
always found in the interstitial tissue. 

Investigations pursned by von Ins,' under the direction of 
Langhans, make it appear that one of the first results of the 
introduction jnto the lungs of masses of du:-;t is to cause an im
migration of the white blooc1-glob11les into the ail'·Cells. These 
wandering c0lls absorb the dnst, ancl cany it into the pulmonary 
framework, pal'tly by way of the lymphatic vessels, and partly 
by the direct passage of the cells through the tissues. llaving 

1 Archiv f. experiment. Pathologie, etc. lld. V. 
VOL. IX.-51 
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once arrivecl in the ronnective tissue, the white blood-globulPs 
may disappear entirely again by being conductecl into the bron
chial lymphatic glands, and there remaining. Thi , however, 
<loes not always happen, for should the quantity of dnst exceed 
a certain measnrP, the cells do not lea,·e the interstitial tissue. 
bnt remain stationary in it. 

Another fact, the result of clinical observation, is that larrr 
acc11rnulations Q/' dust may occur in the JJlllmonary stroma. 
1oitlwut necessarily exciting injlarmnalory changes al tltPir 
.~iles ('J'mubc' and Cohnheim). This l1olcl8 true, at least, where 
coal-dnst and the oxide of iron are concerned (L:;enker'); and von 
Ins's ilH·estigations have pro,·ed it so, also, for clay-dust. 

"'hy is it, and what are the circumstances which cause these 
"dust-lungs,, to become the seat or inflammation at one time 
and not at another 1 And when inflammation does occur, why is 
it not equally distributed th1·oughout all parts containing dnst ! 
These seeming inconsistencies make it necessary to suppose the 
presence of some other irritant besides dust to explain all the 
phenomena which occur. Traube has already called attention to 
these puzzling questions. 

It is possible llwt such an irritant might be produced intlie 
body cliemically from certain kinds Qf dust lltat enter it. 

Thi!i idcn has gn.inecl favor from the results of some of von Ins's observations. 
He found that when chalk and clay dusts were inhaled simultaneously by dogs, 
the former soon disappeared, while the latter remained. Tho clisn.ppen.rance of 

the chalk being due, according to his explanation, to the carbonic acid contained 
in the blood nnd flu.ids or the lung-tissue, converting the insoluble carbonate 
into a soluble bicarbonate of lime. 

It is most probable that in the majority qf cases the necPs
sary irritant 1·s furnished by the secretion res1tlting from a 
broncliial catarrh. T/tis secretion, as 1l'C know, either has the 
properly of rxciting inflammation inherent in it from the very 
beginnin_r;, or acqllires it after exposure to the air. 

The question which has been raised, as to whether the phlo
gistic element resides in the fluid 01· sol id parts of this secretion, 

1 Ges. Abhandlungen. II. Bd. S. 525 and S. 771. 
'DeutRcheR Archiv fur klin. l\Iedic, Bd. II. S. 156. 



ETIOLOGY. 851 

or whether it belongs to its cellular portions, is one which has 
bnt little bearing npon the present discussion. 

That reabsorption can take place from the bronchial mucous 
membrane through the blood-vessels and lymphatics certainly 
needs no confirmation here, and there seems to be no objection 
either to the idea that in old catarrhs, accompanied by severe 
coughing, somu portions of the broncl!ial secretion are carried 
into the alveoli, ancl there absorbed. 

Von Ins's experiments seem to have proved conclusively that 
the accumulation of large quantities of foreign material in the 
connective tissue or the lung not only interferes to a marked de
gree with the movements of the wandering cells (leucocytes), as 
has been alreatly pointed out, but also presents serious obstrnc
tions to the currents or lymph which flow through the lungs. 
Prom this it is quite eddent that an inflammatory excitant con
tained either iii the wandering cells or in the lymplt, and ioldclt 
in tlte normal condition of the lunr1s woulcl remain too short a 
time to do any mischief, could now. wufrr these conditions, re
niain long enou.'Jlt in contact with the connective tissue to plare 
it in a state qf inflammation. 

It seems to me that the reason why "clns.t-lnngs" n.re more 
readily attacked than others by interstitial pneumonia is readily 
explicable on these gl'Ounds. 

Besides the above causes, we have the fact that chronic ca
tarrhs o[ a severe type are the rnle in these lungs. So here we 
have the necessary infl,.mmatory irritant supPraddecl to tlw 
"increased predisposition" caused by the cleposition or dust. 

The reason why these lungs are not inf:lamecl throughout, but 
are rather the seat or tlisseminated patches o[ inflammation, can 
be explained by the same cause. For the obstrnctions to the 
lymph currents are a little equally great in all parts as the 
bl'Onchial catarrh is equally distributed. 

Are those conditions which obtain for the dust-lungs applica
ble to a simple catarrh! This is a question which may be raisecl 
with propriety. 

'Ve know Crom experience that an irritant fitted for the pro
duction o{ inflammation may nnrolcl this ]ll'Operty as soon as it 
operates with sufficient strength, and for a sufficiently Jong time 
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upon a tissue capable or being inflamed. The two latter condi
tions ueing in so far supple111eutal, that the result attained by 
Llie continuous action of a milcl irritant is also procluced by the 
rapid effects o{ a powerful one. 

\Yhy, now, is it not quite possible that in cases qf bronchial 
catarrh of long duration the resulting secretion (undergoing de
composition, it is trne, as we must admit with BL1l1l), should not 
be able, just on account of this chronicity or the disease, to excite 
an inflammation in tlie interstitial substance or the lung' The 
irritation in itself need not amount to much . Its power, at least, 
woultl not be so great bnt that, under ordinary circumstances, 
the iol'ces determining tissue changes would amply suffice to 
counteract it. Bnt with a Jong-continued and constantly renewed 
irritation, together with a lymph flow, retarded from whatever 
cause, it seems easy to see what would happen. 

It might be well to bear in mind, too, that different catarrhs, 
though seemingly anatomically identical, {umish secretions vary
ing greatly in their irritant properties. Every physician knows 
how a bronchitis, once introduced into a family, will attack every 
member of it, and under circumstances, too, which do not admit 
of the favorite explanation of" catching cold." 

The analogy of a bronchitis to a virnlent urethral catarrh 
presents itself almost involuntarily. Just as it long-continued 
gonorrhroa causes inflammation of connective tissue and produces 
cicatricial con5trictions, so, too, may a strongly irritating and 
long-continued bronchial secretion. 

Measles, whooping-cough, and putrid bronchitis are diseases 
in which contractions of the lungs are most frequently seen, and 
autopsies performed during the height or theil' catarrhal pro
cesses show the bronchial lymphatic glands to be almost always 
greatly swollen. That these glands have been placed in a state of 
inflammation by initants that have passed through them can be 
as little dottbted, I think, as that these irritants were derived 
from the secretion o{ the bronchial mucous membrane. 

Th us, we see from the abo1'e how facts appear from all sides, 
confirming the probability that the inflammato1·y changes occur
ring in the pLtlmouary stroma are produced by bronchial secre
tion. 



ETIOLOGY. 833 

And now, after having considered bronchitis itself, let us take 
a glance at catarrhal pneumonia, which, with a constantly de. 
creasing number or exceptions, arises from bronchitis. 

Buhl, it is trne, contends that this disea"e, like the other, sel
dom leuves anything else behind it bnt "exceptionally" local 
emphysema, atelectasis, and bronchioles plugged with mucus.' 
But is it possible that B11hl the clinician can agl'ee with Buhl 
the anatomist! 

Forther111ore, thatforni of pneumonia which occurs after sec
tion of the vagus is a catarrhal one. Since Traubc's demonstra
tion, all are now agreed to this fact. Experimental proofs are 
not wanting, therefore, to demonstrate that in a catarrhal pnen
monia of this kind, running the most rapid course of any, the 
interstitial tissue of the lungs is by no means unaffected. 

Friec11aender says., "that in pneumonias, both of the experi
mental kincl and those occurring in children. one never-failing 
factor is the appearance of numerous lymphoid cells in the inter
stitial connective tissue and lumina o( the ah·eoli. 11 Yon Ins's 
investigations support tl1ese opinions entirely, so that here, too, 
more weight is added to the eYidence against Buhl's assertions. 
Only by experi111ental methods, whose results would refute the 
views of his opposers, could he again strengthen Lhem. Until 
this be clone, pathological reseru·ch of an experi menta l kind still 
confit·ms the proposition that catarrh of the bronchi rnay leacl 
to interstitial pneurnonia. 

I ham saicl bronchi advisedly, for the intervening factors of 
catanhal pnenmonia, with, perhaps, an absorption of the initant 
from the ah•eoli alone, are of but s11borclinnte importance here, 
where it is a question of the origin, the canse of this connective 
tissue ilisease. 

\Yhile tho recognition and appreciation of the fact that the 
peculiar structnre of the lung must have considerable inftuence 
in determining those changes is one that shonld not be lost sight 

1 ZwOlf Briefe. S. 21. 
'Untcrsuchuugcn iiber Lnngenf'ntziindung, etc., S. 1G1 and o. Cnrtber exposition in 

Virchow's Arcbiv. Bd. LXVIJL Experimentaluntersucbungen iiber chroniscbe Pueu
monie und Luugenschwindsucht. 
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of, still it is not right to allow this "predisposition" to assume 
the importance which Bttbl gives to it. 

Altbotwb he also introduces it under the name of tuberculo
sis, Buhl 1~akes the disease, which he callti desquamative pneu
monia, the sole issue of every morbid process, extending deeply 
and causing, at the same time, a disturbance of the pulmonary 
[ramework. Ile makes it the dominant factor, too, o[ all chronic 
Jung diseases connected with inflammation. This certainly is 
going a little too far. 

In confimrntion of the o.bove, the following is a quoted paragraph embracing 
his opinions on this subject: 

u 1'uberculous pneumonia, therefore, is nothing but mi intensification of genuine 
desquamative pneumonia. The latter then comes to be rightly recognized as 
the expression of a general disease. This general disease belongs to a constitu· 
tion which, if we were to schematize it according to varying grades of intensity, 
would at first be content to produce nothing but spindle and star shaped cells as 
its inflammatory exudation. (This stage may be designated as the true desquam· 
ative pneumonia which ends in cirrhosis.) Soon, however, there would be added 
to these an increase in the number of endothelial cells of the lymphatics (cheesy 
pneu~on.ia), nnd in the still higher grades Iymphomata (tubercular pneumonia) . 
[u the most serious cases, as in purulent peribronchitis with lobular degenera
tion, infiltration of pus is found." 1 

In this, as in many other diseases, the supposition of a variable 
power of resistance to morbid influences o[ the l ungs of an incli
vidnal gives us a welcome explanation why one person suffers 
oftener, and to a greater degree, from severe disturbances of these 
organs than another. But further than that it may offer some 
therapeutic suggestions, this idea is not worthy of any more ex
tended consideration. 

In tlte present state q/ our knowledge, tltere can be but little 
to object to in tlte proposition tltat long-continued bronchial ca· 
tarrlts may produce a proliferation,-i.e., injlamrnation,-of the 
connective tiss1tc ql tlte lungs. Tltey may likewise favor, by vari
ous means, lite formation q/ bronclt iectatic cavities,' wltether 
Ute.Ye are or are not associated witlt shrinkage of tlte lung. 

These general propositions which have been laid down are 

1 Zw0lf Briefe, S.135. 2 See page 850 of this article. 
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intended to be followed by tbe discnssion of more special ones, 
a11cl first of all those diseases which occut· with interstitial pneu
monia will be examined iuto. In doing this, however, very care
ful regard shoukl be paid to whether any really fond<tmental 
relations exist or not between interstitial pnenmonia and the 
diseases to be considered. 

1t is of grnat theoretic;!, though of little clinical, importance 
that syphilis is capable of producing the disease in question. 
Yirchow, who has given this subject a very cal'eful consideration, 
thinks the most common pulmonary disease produced by syphi
lis lo be either a chronic multiple pleuropneumonia or a broncho
pnPtunonia. 1 

"On the surface of the organ, either on or immediately beneath the pleura, or 

Eiituo.ted about the circumference of the bronchi, very dense and distinctly indu

ro.tcd nodules are found. 'fbose situated n.t tho surface of the lung are often of a 

cicatricial nature, while those in the interior of the organ have an irregular or even 

markedly knobbed charo.ctcr. They are hard to the feel, are cut with difliculty, and 

consist of n. Yery firm, often distinctly sclerotic connective tissue, which though 

in itseir perfectly white, frequently assumes a mottled, bluish, or even black 

appearance, from the absorption of coal-dust. 1£hese nodules are often as large 

as a walnut, and when there are a number of them lying close together, a large 

part of the lung ma.y bo rendered practically useless and the patient become 

nsthmatic. It is not infrequent, furthermore, to find places in tl~em which, though 

yellow, are not distinctly caseous. l\Iicroscopical examination of these yellow 

spots shows in them the presence of an incomplete fatty metamorphosis, be it of 

tho connective tissue proper or of the cells newly formed from the latter. It is 

evident that a marked resemblance exists here to tho gummata of the periosteum 

a.nd of the li,·er. It is higWy probable, too, that later on a reabsorption of the 

fat takes place.' 

V irchow adds also that he was unable to iletect any anatom
ically specific difference between the pneumonia of syphilis and 
that afilicting grinders and polishers-that is, of a dust disease.' 

In the varions forms of pulmonary plltliisis, aside from the 
absence or presence of tuberculosis, interstitial pneumonia plays 
"conspicuous part. It is even present, according to Rindileisch, 

1 Geschwulstlehre IT., S. 46G. 9 Virchow, loc. cit. 
8 Consult th~ article by Baeumlcr in Vol. III. of thi!:I Cyclopredia. 
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in lungs which are the seat of acute miliary tuberculosis. But 
this condition has been so thoroughly treated o[ in another part 
of this work that I cannot do better than refe r the reacl er Lo it. 

The relation oC interstitial pneumonia to diseases prodnced 
by the inhalation qf" dnst, have already been trnated of, a nd the 
signifi cance of broncltial catarrhs in the production of thi s dis
ease have likewise been expla ined. 

'rl1e further a catarrh extends into the smaller bronchi, and 
the longer i t lasts, the more probable does it become that the 
in terst itial lung tissue will become involved in the inflamma
tory processes going on. It is very likely, h owever, that in the 
majority of cases an intermediate step between the bronchial 
inflammation and that of the connect ive tissue is necessary, 
and this is, namely, disease of the ah-eoli which in itse)( is a 
resul t of bronchitis. My experience has been, that extensive 
ca tarrhal pneumonias of the lower lobes, after healing nea rly 
n.lwn.ys g irn rise to a more or less extensive contract ion, and to a 
devastation of the lung, such as is selclom seen more st rong ly 
ru arked even after a long-continued pleurisy. 

In the course of time, tuberculosis may occasionally appear 
in an interstitial pneumonia of the latter type, its appearance 
or non-appearance being often determined by a caseous deposit 
remaining anywhere in the body from which infection may pro
ceed. Such a cheesy focus is not infreqttently produced by a 
capillary bronchitis and the catarrhal pneumonia a ttending it, 
occuning at the same time that the pneumonia does. The bron
chial lym phatic glands are its most com mon seat. 

The c!Janges mentioned above, namely, contraction and conse
quent practical n se)essness of the lung, may exist ma ny years 
and remain entirely free from tuberculosis, or they may even be 
the seat of a mild fol'ln of thi s di,;ease, without its ever involv
ing extensive areas, or developing into a severer form.' 

Among the acute infections diseases, wltooping-cougli anil 
measles are those which most frequently leave pulmonary cinho
sis behind them . The extensive bronchitis which always accom
panies them being a snffwient explanation for this. 

1 See fart.her on, p. 8.39 ct. seq. 
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Following these diseases comes typlloid fever. It is true, 
that with physicians who unde1·,tand the treatment o( the dis
ease, this complication is less frequent than i t use<l to be. The 
catarrh o( the s111aller bronchi which occurs in typhoid fe1·er 
may lead to pulmonary collapse, and so to c·ataJThal pneumonia. 
The ltypostatic congestion too, caused by an insuffi cien t heart's 
action, contributes largely to its formation. Bllt here, as in the 
other cases, catarrhal bronchitis is after all the original cause. 

In order that the statement just made regarding tho provento.bility of bronchi
tis in typhoid fever may not stand without confirmation, I would remark that 
in one hundred and fifty-four cases of this disease, reported in my monograph, 1 

but twelve presented any signs of consolidation of the lung::i dw·ing the course or 
the disease, and these only for a short time. 

In one hundred and eighteen autopsies made on the bo<lies of patients who 
had clie<l of typhoid fever, Griesinger~ found, by personal obsermtion, hypostatic 
pneumonia in thirty-two-being somewhat more thnn twcnty-sevon per cent. of 
tl~e whole. Murchison ' found it se\•en times in nineteen cases, and Louis, ac
conling to the former, nineteen times in forty-six cases. 

On the other hand, of two hundred a.ml fifty cases examined post-mortem by 
Hoffmann, 4 and which were tnken from Liebermeistcr·s hospital division during 
the Basie epidemic, but thirty-five had hypostat ic pneumonia-that is fomtcen 
per cent. of the whole, which is just one-half Jess than tlrnt excellent pl1ysiciau 
Griesinger had, ·who treated his cases according to a more antiquated method. 

After croupous vneumonia, the interstitial val'iety is not very 
commo11, b11t that it may develop, any physicia n o( experience 
can testify. ' 

Extensive pleuritic effusions which ha1·e ex isted for some 
time, not llncommonly leave behind them a lung which has suf
fered to a very great degree from extensive proliferat ion of its 
connective tissue. A(ter trivial pleural irritations, snch as only 
result in a slight thickening and opacity, the interst itial pneu
monia, which is rarely absent, confines itself to the immediate 

1 Klin. Studicn Uber die Beb.'.l.udlung des AbdomiO.'.l.ltypbus, S. 108. 
2 In!ection~kraukbe i ten. Erlangen, Enke, II. Aufl., S. 207. 
1 Die t.ypboiden Kraukhciten. Brauuschweig, Vieweg, S. 570. 
4 Untcrauohnngen Uber die pathol.·au.'.l.tom. Veriinderungen der Organe bei dcm Al>· 

<l omimLlliypbu!I. Leipzig, Vogel. S. 261. 
.s Sec in Vol. V. the account of the pathological anatomy in the article on Croupous 

Pneumonia. 
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neighborhoocl of the pleural inflammation, ancl in many cases is 
only cliscoverable on close investigation. If it is allowable to 
juclge or the intensity or an inflammation by its proclucts-a pro
ceecling the prnpriety of which few wonlcl ileny, we may say, 
generally, that the stronger the inflammatory initation, which 
actecl upo11 the pleura, the greater will be the probability that if 
long enough continueil, it will react upon the Jung itself. 

llemon·lw9ic ple1trnl effusions, when not trrnunatic, arc generally of too short 
duration to be of effect, occm·ring as they do in rapicUy fatal diseases (tubercu-

losis, severe ncute infectious diseases, etc.) . 
Pm·u/ent e.0 .. 11sions-the next step in a descending grade-after disappearing, 

invariably leave a shrunken lung behind thew. 

After a serous exudation the Jung is usually but little af
fected. 

Finally, to complete the subject, it is worthy of notice that 
foreign boilies-aside from clust-such as neoplasms, hemor
rl1ages into the parenchyma, etc., cause an inllammation or the 
connective tissue, which results in their encapsulation. 

Froin the fact tltat interstitial pneumonic processes and the 
diseases just nientioned are found in such close contiguity to 
one another, are we ,justified ·iii ascribing to tlteni a causative 
connection? 

Interstitial pneumonia certainly presupposes as necessary [or 
its production some inflammatory change in the Jn11gs, and this, 
in its turn, demands an inflammatory excitant. As soon as the 
existence of the latter, and the possibility of its reaching a mor
bid spot in the lungs is proved, any systematic enumeration oi 
causes, which at best is necessarily incomplete, is rendered un
necessary. 

Phthisis, bronchial catarrhs, foreign bodies invading the 
lungs, ancl pneumonias which always leave cliseases or the brnn
chi connectecl with them, may be regarded as possessing irritants 
aclaptable [or producing the clisease in question, ancl the chan
nels for their absorption into the framework of the Jung are 
al ways open. 

In pleurisy the same thing obtains. Cells, having the prop
erty or independent motion, penetrate the pleural surface of the 



ETIOLOGY. 859 

lung, jnst as readily as fluids. And it seems impossible that the 
lung shoulcl not be atrectecl, when the circulatory channels of the 
pleura,-i.e., the bronchial vessels-are the same as those which 
supply those parts of the lungs not feel by the pulmonary vessels 
proper. The lymphatics of the lungs a nd the plenra, too, are 
bo th clirectecl towa rcl a common dest ination. 

It woulcl seem for the present, therefo1·e, as if there were no 
good reason for supposing a merely accide11tal connect ion be
tween interstitial pneumonia and the di spases cli scussecl above. 
On the contrary, their very frequent coincident occunence points 
to one comrnon cause. This pnt>umonia, however, hi not always 
associated with these primary affec tions, but only exceptionally, 
-sometimes more, sometimes less frequently. Other causes, 
therefore, must be at work. "\Vhat these cause~ are is a ques
tion yet to be solved. 

IloweYer much bronchiectasis ancl interstitial pneumonia may 
be relatecl, their separate identities, ne,·ertheless, shoulcl always 
be carnfully preserved. In order, therefore, to come most 
quickl y to a clear understanding of the snbjPct let u s now lake 
up the causes of the formation of brochieclatic cavities and 
in\'estigate their nat ul'e. 

In tliis inves tigation I shall follow Biermer, who presents the 
cx isti ng conditions with great cl ea m ess. 

Bronchi, even in their normal conclition, are subjected to the 
pressure exerted by a column or air set in motion by the respira
tory mu ·cles,-neverLheless, uncler ordinary circumstances, no 
dilatations occm in them. In order to produce dilatation it is 
necess:iry that either or both of two things should lmppen, 
namely, either tlte propelling force must be augmented, together 
with a local increase of the number of points to be attacked, 
or tlte resistance presented to dilatation must become less. 

Let us consider each or these conditions separately. 
Augmentation qf tlte P ropelling Force.-During the violent 

expira tion which occms in coughing, an act aided by intermit
tent momentary closu res of the glottis, the air is clriven from the 
lungs with a correspondingly intermittent force ancl a very con
siderable increase in the intrapulmonary pressure takes placP. 
This pressure alone, however, would never be sufficient to per-
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manently stretch normally constituted and well-nourished bron
chi, nor would any degree of. deep inspiration effect it. 'Ve 
must, therefore, seek elsewhere for causes. These will be found 
in the distmbances which old pleuritic adhesions create in the 
lungs. For when localized adhesions impede the free movements 
of the lungs enongh to prevent the latter from following the 
descending inspiratory or ascending expiratory motions of the 
thorax, the interference thus presented compels the power which 
this respiratory motion otherwise exerts to expend itself on 
parts lying in the neighborhood of the adhesions. The same 
thing is found to obtain where either single bronchi or groups of 
alrnoli have become impermeable. 

In these cases, therefore, it is an obstruction to the entering 
current of air \\'hich becomes the rause of the dilatation ot those 
bronchi leailing to the adherent portions of the lnng. 

Diminislled R ts istance.-This may be caused either by an 
original defect in the lungs or by some subsequently acquired 
weakness. 'rl1c latter condition occurs in s~n ility, where the brnn~ 
chi, together with all the other organs, partake oC a generally 
lessened nutrition of their tissues. Intlammatory changes afiorcl 
another cause, for whether they occur in the bronchial mucous 
membrnne or arise from more deeply lying tissues, they create a 
condition oE en[eebled resistance by deci·easing the elasticity of 
the bronchi and pamlyzing their intrinsic muscles. 

Contractions of cicatricial connective tissue in the lungs ex
ert, according to Conigan, a very marked dilating force upon the 
bronchi. This force may act either indirectly or directly: incli
rectly, by destrnction of the parenchyma lying about certain 
bronchial ramifications and a consequent occurrence of dilata
tion of these bronchi by respiratory pressme; or directly, by 
the contraction oC the newly proliferated connective tissue en
rnloping the bronchi, subjecting the latter, alr~ady weakened by 
the same inflammatory processes which have caused the prolifer
ation, to a more or less powerful dilating strain. 

Diermer accepts this view, especially for those cases where bronchial dilata.
tions exist in tho midst of iudura.tcd tissue without extending beyorid it. Ruehle, 
too, gives his support to this explanation. No apology is needed if a.ttention be 
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again called to the fact that Corrigan by no means insists upon cicatricial con
traction as the solo dilating agent, but, on the contrary, he lays especial stress 
upon the compensatory1 space-filling causative element. 1 

Bierm er ~ejects, on seemingly very good grounds, J.J:.tennec1 s 
idea that the pressure of l'etaincd bronchial secl'etion may pro
duce dilatation. 

The following are his objections: 
1. The pressure of the accumulo.ted secretion is too trivial to overcome the 

resistance offered by the bronchus. 
2. Retention of secretion is as often present without bronchiectasis as 
3. Bronchicctasis is without retention of secretion. 
4. Retention of secretion is either a result of b1·onchiectasis or is, at least, a 

coefficient of those causes determining bronchiectasis. 

According to Biermer's views hiterstitial pnenmonia would 
afford abundant cause for bronchiectasis, for the i11ttammatory 
s welling of the connectirn tissue of the lungs must diminish 
their elasticity and power of resistance, just as it parnlyzes the 
contractility of the bronchial muscles. Furthermore, by closing 
YariOUS bronchi in different parts Of the lungs, the inft a nrnrn tory 
processes which still go on serv e to increase the number of points 
for the Tespiratory mu scles to act upon. 

111 vi ew of the above well-pro,· e1t poi11ts it would certainly 
seem to be taking too restricted a view of thP snbj Pc:t to conside1· 
cicatric ial contraction as the sole factor concerned in the pro
duction o[ bronchiectasis. 

The most important questions which we ham to deal with in 
this connection are C<' rtainly the following: 

To 1oliat amount is interstitial pneumonia developecl about 
bronclliectotic cavities, and is it of invariable occitrrence' Can 
it be sltown wltetlier it existed prior to tlte disease of the bronclii, 
simultaneously willt it, or ioltetlier it was of later appearance? 

Biermer, depending for his opinions on a large number of per
sonal obsen·ations, expresses himself, in connection with the 
above, as follows : ' 

In lungs the seat o[ bronchiectasis, tlwre is not infrequ en tly 
110 clisease or the alveolar tissue, though in the neighborhood or 

1 Seep. 8-13 of lhis article. ~ Virchow's Archiv, Bd. XIX., S. 153. 
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dilatations this tissne is frequently fl abby and shrnnken, and 
even, in places, emphysematous. These changes in the paren
chyma are the result of bronchial disease. 

Sometimes inflammatory changes and interstitial pneumonia 
precede bronchiectasis. In these cases the dilatations are, as a 
rule, secondary. 

On the other hand, proliferation of the connective tissue, with 
contraction, may be associated with bronchiectasi s. 

Lebrrt lakes cYen a more radical Yiew than Biermer. Accord
ing to him, "llie influence whiclt inflammation ef tlte connectil;e 
tissue has i1pon the rnuscular and elastic elements ef the bron
clii is tlie ori,17inal cause of bronchial (lilatations. All other 
patliologicalj'actors have merely afavoring influence iipon this 
condition.''' 

But if Biermer, in his i111·estigations, found bronchial dilata
tions, (often even those of marked size), without interstitial pneu
monia, Lebert's statements mu st be regarded as disprO\·en. 

\Ve ham now seen, therefore, how the theory of bronchiecta
~is cannot be made to merge and di sappear in to that of interstitial 
pneumonia, bnt how each, on the contrary, must be kept separate 
anc1 di stinct. 

To enumerate the diseases which may be followec1 by bronchi
cctasis will be unnecessary, for it wouk1 be but a mere repetition 
of those mentioned as causing interstitial pneumonia. Suffice it 
to say that here again, however, bronchial catarrh is o[ the first 
importance, ]Jlem isy being next. 

It is \'Pry common to Jinc1 diseases of the pleu ra associated 
with bronrhi1'ctasis. In thirty accurately observed cases Barth 
found but rour without olc1 plemitic affections. Biermer calls 
attention to the fact that, in the eighteen cases out of fifty-four 
exam inec1 by him, which c1ic1 not ham any disease of the lung 
proper, all had old pleu ri sy, anc1 in onl)- eight cases was the lat
ter completely absent. As a rul e, bronchial dil atations wel'e 
most mal'kec1 in those cases whel'e, as n, result of cont!'actions, 
great deformity of the lung existed. 

Biermcr considers that, in all his cases where there was no 

1 Klinik der Bru~t.krn.nkheiten, Ild. I ., S. 312. 
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previous lung disease, the pleurisy either pre-existed or accom
panied the bronchial dilatations. Only in exceptional cases was 
the opposite probable. 

Clinical observations seem to prove the same thing. In pa
tients suffering with bronchiectasis recent pleurisit>s are ra1·e, and 
effu sions still more so. There is no thing in hronchiectasis, there
fore, favoring pleuri sy, as at first it seemed there might be. 

Lebert, too, ascribes much importance to pleurisy. Ile thinks 
that it not only promotes bronchiectasis mechanically, but may 
also be a sta rting-point [or interstitial pneumonia. Ile explains 
the la t te1· by a process already alluded to, namely, that the in
flammatory irl'itant, proceeding from the deeper layers or the 
pleurn to those p01'tions of the lung nourished by the sa me ves
sels (the bronchial arteries), efl'ects the same here that it did in 
the pleura. ' 

Comparatirn data of certain extrinsic factors affecting bron
chiectasis have been compiled at various times. These, it is trne, 
are hardly o( much importance, as we have not an autonomous 
di sease to deal with. In these compilations only those forms 
have been considered which, clinically, it is customary to regard 
as independent. Tuberculosis has been admitted only in those 
cases when it was supposed to be complicated with bronchiecta
sis. 'l'l'ojanowsky has collectecl seventy-seven cases from litP
ra1·y sources, and presented them in a carefully written di sserta
ti on.' Lebert reports forty-five personal ob ervations, which, 
howevel', he has not always accompanied with as full particulars 
as mig ht be desired . 

Combining the information derived from these two sources, 
we get the following : 

Age.-In 113 cases : 
18 cases, or 16 per cent. of the whole, occurred between the ngcs of 0 nnd 20. 
4D " " 43 " " " 20 " 40. 
37 " "33 40"60. 
n " " 8 beyond the ngc of GO. 

1 Loe. cit, p. 303. 
' Kliu. Beitrfi.ge zur Lehre von der Bronchiectnsie Dorpa.t. Dis:sert. X. 1864. 
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Sex.-In 113 cases, seventy-one were men and forty-three were 
women ; that is, a ratio of sixty-three per cent. to thirty-seven 
per cent., or nearly five men to three women. 

Environment and Occupation. 

Those occupations in which bronchial catarrhs readily occur 
are, as it might be supposed, those also in which bronchiectasis 

A really satisfactory enumeration , however, is not possible here. Besides, the 

statistics just quotec.1 are based on too few cases, ancl ~ue altogether too much the 
suhject of c·hance to be of great mlue. I should hardly like to i.ndorse the more 

than bold conclusions of Lebert. 1 

Pathological Anatomy. 

Uncomplicated examples of interstitial pneumonia can hardly 
occur. \\'hat we see in a lung consists genera lly of changes in 
the connecti1·e-tissue framework, dilatations of the bronchi, and 
disease of their mucous membrane, and, finally, more or less in
tensely marked degenerations of the pleura. 

A lung presen ting all these morbid conditions appears smaller 
than no1·mal, and is connec ted to its sunonndings by firm adhe
sions. On removing it from the chest we find that it is envel
oped in a plemal membrane several millimetres thick. This is a 
hard cicatricial mass, cut with diffi culty, and poorly supplied 
with blood-vessels. It is of a white color, except where stained 
by deposits of pigment, and often shows the impressions of the 
ribs. From the pleural envelope white or whitish gray hands of 
connective tissue enter the lung, a.ncl are so arranged as to cor
responcl with the lobular structure of the organ. Sometimes 
th0se bands are dreply pigmented, being dark gray, or even com
pletely black. The portion of lung between them contains less 
air than normal, and is pale-looking from containing a dimin
ished amount of blood. 

The suppl ying bronchi appear in various grades of dilntation. 
Sometimes they am everywhere equally enlarged, and at other 

1 Loe. cit., p. 307. 
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times constrictions alternate with dilatations in regular succes
sion. In other r<>p;ions or the lung we find bronchi which, dilatell 
from their origin, have been gradually convertetl into empty hol
low chambers as they proceeded. Or we notice how a number or 
irregnlal'ly fornwd, strangely distorted tubPs will start from a 
main trnnk, and, traversing the lung, ]eave but little or its origi
nal strncture bPhind. At other times then' is a tangled system 
or tubes, which may assnme a circular arrangpment, or, spreacl
ing dilfosely, tmverse a great part or the lung. 

The mucous membrane of the bronchi leadi ng to lh•' affl'ctecl 
portion of lnng is in a state of ratarrhal inflammation . It is 
swollen, markedly injected, and coverell with a tough yellow or 
yellowish g1·een mucus, or; jt may be, with an o[ensive Sf'C'rction 
in a state of cheesy c!Pgeneration. In the largPI' caritil's the con
tents are frequently putrid, ancl emit a horrible stench. The 
pulmonary artc1·ies arc sometimes dilated; th<>y may bl' the seat 
of a fatty or atlwromatous degeneration, or of thrombosis. 

In other cases the hrng is markedly emphysPnHltous. Scat
tered throughout are bronchial dilatations, in whose snnouncl
ings the lung-f,io<8ne appPars wasted. collapsed. antl infiltrated 
with mdemalous flnid, or destroyed by cicatricial shrinkage. 

Again, instead of the greater part or whole of the lu ng, one 
lobe only may be seriously affected, the others being simply in
volved compen,atorily. 

But it is hardly possible to give a general description which 
shall embrace e1'ery circumstance occurring. lt will, therefon-. 
he better to take np each pathological condition in dPtail. 

7'1if Forms qf Bronchial lJilat((tions.-Laennec was the first 
to dietinguioh between uniform (cylindrical) and saecular dila
tations. Ile was followed by others, especially by Rokitansky 
and Biermer. 

. In uniform dilatations, the bronchus at a certain point in it' 
conrse undPrgoes nn increase in its circnmference, which may 
persist for some distance. This increase may he so considerable 
that branchPs, which in their normal state woulcl hardly admit 
a. }Jl'Obc, may now become large enough to admit a quill, or even 
a finger (Laennec). In this way branches so enlarged may sm .. 
pass in size the trunk from which they originally sprang. 

Yor .. IX-53 
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Yery frequently an extensive division of the bronchial tree is 
the seat o( this form o( cylindrical dilatation, so that all parts of 
the particular division involved become equably affected. That 
is to say, all the relations of the bronchi to each other in point 
of size are retained, but there is a general increase of them all. 
On the other hand, a dilatation increasing as we near the peri
pheral bronchioles may occur. According to Rokitansky, this 
is more common. 

~uborclinato varieties of the uniform va.riety of dibtntion nre those confined 
to a. limited length of the bronchus, a.ucl which are called ·":Pindle-sltnped, and 
those in which dilatations are interrupted by normal sections like beads on a 
string. These fatter are callecl monili/wm. '!'he latter kind is most frequently 
seen in medium-sized bronchi. After seYere catarrhs of the capilJary bronchi, 
especially in children, cylindrical dilatation, which usually affects anyhow only 
the peripheral distribution of the bronchial tubes, is likely to occur. 

In saccular dilatations the bronchial tube is expanded into a 
hollow space, which is generally of a more or less spheroidal 
shape. Usually the dilatation preponderates more in one direc
tion than in another. It may take place in two ways, either in 
continuity, so that the points of entrance ancl exit remain of 
their normal size, or a bronchus, beginning to dilate at a certain 
point, may continue to do so to its encl, being thus gmdually 
converted into a single large chamber. Another possible occur
rence that may arise is the involvement of a large division of 
bronchial ramifications. In this latter case, numerous sacs of 
every size are so closely crowded together that they really form 
hut one large cal"ity, the latter it is trne having numerous 
ponches ancl recesses, which are separated from each other by 
Yalvular and band-like reduplications of the bronchial walls. 
According to R eynaud, Rokitansky, and Biermer, saccular dila
tation is most likely to occur in the neighborhootl o( bronchial. 
stenoses. 

As a rule, in saccular dilatation, only one opening leaclinr; 
into ct bronchial tube can be found; and it may even occur. 
that by occlusion or obliteration of this opening, the bronchiec· 
tatic cavity becomes entirely isolated (Biermer). 

Saccular dilatation, too, occurs as a rule only in the middle-
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sized or smaller bronchi, and only under \"ery exceptional cir
cumstances are the larger branches the seat of this change. The 
cavities themselves vary from the size of a pea to that of a hen's 
egg. 

The two forms are generally combined, and their frequent nnd, indeed, n.lmost 
invariable occurrence together in the same bronchus, would prove that there is 
really no essential difference between the two. It is only for the sake of conve
nience, and in order to systematize the subject, that we have arranged them into 
two kinds (llicrmcr, Lebert). 

'l'he walls of the bronchiectases present a very variable ap
pearance, a fact to which Laennec already directed attention. 
He, ancl at a later date, Rokitansky, were content to say that 
sometimes hypertrophy and sometimes atrophy were present. 
Biermer, on the other hand, not satisfied with this, divided the 
changPs found into the following types:' 

1. Dilatations in which the bronchial walls are in a state Qf 
simple catarrhal swelling and relaxation depending on an acute 
i11jlanimation. 

'l'his condition is fonnd most usually in the lungs of children 
having bronchitis. A complete recovery is possible. 

2. Ditcttations having hypertrophied walls. 
Tlw bl'Onchial mucous membmne is distinctly thickened and 

usnal ly much congestecl. The submucons connective tissne is 
generally involved as well in this process of thickening. Atrophy 
is usually absent in this rnriety. Bronchi of large or middle. 
sized calibres, with cylindrical or spindle-shaped dilatations, usn· 
ally present this form. The hypertrophy of the mucous mem· 
brane is g<'nerally not continued beyond the seat o{ disease. 

3. Dilatations with atrophied walls. 
In these the atrophy may be absolute or it may only be rela

tive. In the first case the bronchial walls are reduced to a thin 
layer of mncous membrane, while in the latter they only appear 
thin in comparison with the space which they enclose. 'file atro
phic form is the rule in saccular dilatation, but it is also found 
in the cylindrical dilatations of the bronchioles. 

4. Dilatations witli trabecular degenemtion ef the walls. 

1 The following is for the most part in Bicrmer's own language. 
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In this form the walls of the bronchiectatic cadties are no 
longer mooth, but are the seat of depressions and elevations, 

the former being caused by local atrophies and the latter by the 
persistence of remaining circular and long1tuclinal fibres. There 
is, therefore, a mixed condition of atrophy and hypertrophy 

present. 
Yarious secondary changes may appear in dilatations after 

they have been completely formed, and among these is ul ce1·a
tion. This may occur in several ways. The retainccl and decom
posing secret ion erodes the walls of the dilatation, and thus leads 
to the formation of an nicer, or the contraction or the cicatricial 
tissue about the dilatation compresses the nutrient vessels, and 
the bronchial wall, thus deprived of irntrition, di es, and in so 
doing subjects itself to all the chemical irritants engendered by 
i ts decomposition. In these nlcerati,•e processes the absence or 
presence of organic causes of putrefaction, and the power of 
resistance shown by the neighboring tissues, have mnch to do in 
determining whether the inlfammatory processes are to remain of 
a simple kind, or whether they am to be accompanied by decom
position, and whether they are to extend over a greater or less 

area. 
A hm·d cicatricial tissue offers a certain amount of protection 

to the sunou nding parts. An mdematous tissue offers Jess, and 
one the seat of cheesy or tubercular degeneration the least. It 
is not uncommo 11 to fincl that these ulcers have hPaled. 

Tlte points ef differential dia.qnosis existing between ulcer
ated bronchiectatic canities and phthisical ones have been dc
scribecl by Vii·chow.' In bronchi<>rtasis the mucous membrane, 
although much changed in its histological natm e. can s till be 
traced over the whole wall of the bronchial dilatation, ancl is only 
completely destroyed at cet'tain points, namely, those which are 
the seat of ul ceration. In the walls of tubercular cavitie>s, 1111-

rnerons blood-vessels, either the seat of a thrombosis or enti1·ely 
obliterated, are found. 

Distortions and deformities of bronchiectatie cavities, as the 
result o[ an amalgamation of their walls, are not common. On 

1 Verhnncllun~ dcr physikalisch·medicinisohen Oesellschaft in Wiirzburg. Zweiter 

Baml, 1852, S. 24 ff. 
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the other hand, it is qLlite frequent to find them traversed by 

Jibrou~ bands. This condition has been described by Biermer. 

Calcareous degeneration has only been observed a few times. 

Attention has already been called to the fact tlw ta bronchiec

tatic cavity may have all communication witll the neighboring tis

sues cut off ancl be converted into a cyst by the occlusion oi the 

bronchus from which it was originally formed. Tile further changes 

which it un th• rgocs do not differ front those which take place in 

cysts g<•nerally. An inspissation and crnn calcitication o[ the 

content~ may occur, 01· the latter may consist simply of serum. 

This takes place when, from prnssnrc exerted by the cncys!etl 

Jiu id, the secreting clements of the cyst-wall have been destroyell, 

bnt the blood-1·essels have remained intact. 

'l'li e bronchial m1wo11s me1t1brane' is nearly always in a slate 

of catan·lml intl:1111mation, not alone in the dilated bronchi, but 

also in those o[ normal size. This catarrh is not infrequenL!y 

aecompanied by considerable hyperrcmia, though in the saccular 

dilatations it i; more common to find an amcmie condition of the 

mucous membrane. 
JJiicroscopical eayunination of the mucotLS mL' t11brane shows 

the capillaries to be elongated aml thrnwn into small papillary 

100°ps, the latter corresponding to minute elcrntions seen upon 

the surface. 'rhesc elevations may be so numernus as to give to 

the mucous membrane a distinctly villous or shaggy appearance. 

\Vhere more sparingly distributed, it can be obsmved that they 

are arranged parallel to the longitudinal axis of the bronchus 

in which they may be situated. The papillre tht> mselves are 

pyramidal or club-shaped, and always appear \'cry much in

jected. The capillary loop is covered with a thin homogeneous 

membrane, provided with numerous layers consisting ustmlly of 

ciliated epithel ia, mingled with rountl and spindle-shaped inter

mediary va1·ieties of cells. The ciliated epithelia are always well 

preserved, and show no deviation from the normal. There is a 

thickening or the whole bronchial wall. The blood-vessels of 

tlie deeper layers are enlarged, and the mucous glands, without 

1 Described by Biermer in Virobow's Archiv, Vol. XIX. Compare nlso an article by 

Fitz, '· Beitrag zur feineren Anatomic der BroncbiectAsie1
11 in Virchow's Archives, 

Vol. LI. 
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being actually hypertrophied, are generally abnormally well de
veloped. No special changes have been noted in the muscles 
and nerves. 

The changes just described apply mostly to those forms of 
bronchiectases in which hypertrophic alterations have taken 
place. After having persisted for some time, however, the changes 
are of a far morn marked and serious character. 

A part of the capillary system, and the remaining elements of 
the mucous membrane waste away, the longitudinal fibres espe
cially being attacked with this form of atrophy, and the mucous 
membrane becomes pale. 

If the hypertrophic process persists for some considerable 
period of time, the bronchial cartilages aml the connective tissue 
of the deep layers will also be attacked. Both increase in vol
ume, bt1t the latter, after a while, shrinks, thereby affecting the 
alveolar portion of the Jung lying in its neighborhood. 

The minute changes occurring in the cartilages have been ex
haust h•ely described by Fitz. 

In trabecular degeneration the bronchial wall is, on the 
whole, thi ck er than normal. It is the connective-tissue sheath 
of the bronchus and its cartilages, however, which is increased 
in volume, for the mucous membrane and muscular ele111 Pnts'are 
generally the seat of atrophy. The mucous membrane neverthe
less is usually not very mt1ch damaged, for the projections and 
lrabeculro are always covered with a membrane in which the 
ciliated epithelium is always well preserved. The lrabeculro a re 
composed of elastic and ine]a,tic connective tissue. " ' here the 
degeneration is far adrnnced, the urnscular fibres, which are at 
best few in numbers, disappear entirely. 

Sit1tation o.f Bronchiectases.-\Ve have two sources of au
thority on this subject. One, emanating from Trojanowsky, who 
records seventy- [oll!' cases; another from Lebert, who records 
fifty-four. .Although some of the same cases are incluc1ed in 
both accounts, we may conclude from both that bronchiec ta s i ~ 
is more commonly confined to one lung. Trojanowsky found it 
thir ty- nine times on one sicle only, and thirty-five times on both 
sides togethc1" Lebert fonnd it twenty-eight times confined to 
one lung, and twenty-six times involving both. 
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Trojanowsky found it occturing in the upper lobes alone 
fourteen tim es, against twelve times in the lower. '\'"hen bron
l'hiectasis occurs on both sides, this author found it to be mon• 
marked on one side than on the other; at least in thirty-fivA cases 
this occurred twenty-one times. Lebert, on the contrary, fonncl 
in twenty-six cases that both lungs were equally affectetl in fif
teen of them. 

Bronchiectasb less frequently attacks l>oth upper lobes nt 
the same time than both lower lobes. Tl1is, at least, was fouml 
to ho tho case by Trojanowsky in eighteen cases for the httter, 
agains t fonr for the former. The left lung is more frequently 
attacked than the right. 

Changes in the pulmonary parencltyma ha,·e already been 
alluded to. Collapse, with au accompanying catarrhal pneu
monia, CX"dema, and a more or less exten::; iYe proli[era.tion of the 
connective tisstw, followed by shrinking anti. pigmentation, are 
conditions commonly found. In many cases, indeed, a. true 
tuberculosis may occur, or the lung either i11 the immed iate 
11 eighborho0Ll of the diseased portion, or in more remote parts, 
1miy h<' the seat of emphysema. 

The secn, ti on contained in tho bronchiecta tic cavities may be 
carried by the n.ir entering the lnngs, into remote part ::; of these 
organs, aml there se t up either simple infla111rualory 01· putrefac
tive changes. These two conditions, indeed, not infrequently 
ex ist side by side ; a simpl e catarrhal p1wnmonia, often of con
siderable extent, ha,· ing true putrefactive foci in its immediate 
dcinity. 

Tlte broncltial lympllatic glands are always more or less in
,·olved, being usually enlarged, pigmented, and often, to lL g reat 
degree, i11durated. They may also be the seat of a calcareous 
deposit or of cheesy foci. 

Pleurisy; which is an almost invariable accompaniment, has 
been described already. 

In consequence ef contractions in the lnngs ancl qf bron-
1•11 iectases, changes occur in other organs besides those imme
rliately involved. Any marked shrinkage of the lnngs occnning 
in a still yielding thorax causes the latter to sink in, and, as a 
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co11seq nence, the vertebral column becomes crooked, and the 
scapulre project; in fact, there is a condition of kyplwskoliosis. 

After tlle cllanges in the lung have persisted for some length 
o[ time, the heart becomes secondarily involved. Usually the 
first thing that occurs is an hypertrophy of tbe right side, accom
pm1ied by a more or less marked dilatation. Later, an albumi
nous or fatty degeneration occurs, giving 1·ise to some cardiac 
insufficiency, in addiLion to which a functional or organic valvu
lar disease may be added. Not infrequently atheroma and fatty 
degeneration or the pulmona1·y artery are found. 

The liver and spleen show the results of continued congestion 
by an increase of their connective tissue. In rare cases they may 
be the seat of amyloid degeneration. A fatty infiltration of the 
liver, however, is very common. 

Occasionally the kidneys m·e the seat of a cyanotic induration, 
such as is usually caused by venous congestion. This condition, 
llowever, is by no means a common one. Amyloid degeneration 
is still more rarely met with. 

In a number of cases the appearance of general ascites is 
either the forerunner of final dissolution or it may be its imme
diate cause. 

Morbid conditions of the alimentary canal, except those re
su1ting from rodemas ancl catarrhs of its mncous membrane, may 
be regarded more as accidental complications than as dil"ect re-· 
snits of the conditions existing in the lungs. 

Pathology. 

fo order that the morbid conditions here described may not 
be too narrowly confined or surrounded by the unyielding tram
mels of system, it is essential to use a freedom which can be dis
pensed with when giving descriptions of better defined diseases. 

Each attempt to draw the lines closer will fail, on account or 
the many intermediate links-there being a group of anatomical 
changes which must be considered as a whole, and cann~t be 
dealt with in any part. 

\\Te may make a more anatomical division, which can be car
ried out, even during life, by the aid of physical diagnosis : re-
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traction with emphysema and broncilial catarrh ; retraction with 
a great amount or thickening, and retraction with the formation 
of cavities, woul<l then be separated from one another. 

Or, the clinical history may be taken as the starting-point; 
ancl in this event we would di,·ide tile a[ection into: 

l. Bronchitis, with more or less .extensive retraction ancl em
physema. 

2. DiITernnt forms which are somewhat similar to piltilisis, 
but differ from it in having more the character of a chronic pneu
monia. 

3. Dilatation of the bronchi, with the constant or occasional 
appearance of putrid matter in tile expectoration. 

Both classifimctions correspond iu the main. I think it best, 
however, to select the clinical, though I must again remark that 
a trict separation is hardly possible, and that one is adopted by 
me as a matter of necessity. 

General Clinical History. 

The patient generally shows toleralJle, Yery seldom good, nit

trition. Occasionally, however, obesity exists, aml a relatively 
goocl muscular development remains. As the disease prngresses 
emaciation takes place, which cannot be relieved, notwi~hstand· 
ing the fact that the patient is placed amid more favorable snr
roundi ngs. 

The physical powers of enditrance are lessened to a certain 
extent, though, as a rnle, only in one direction . Up to a cPrtain 
point the patient's ability to accomplltih a given work may com
pare favorably with that of a healthy indil'iclnal. 

Cyanosis exists in all serious changes in the lungs; in severe 
bronchiectasis ancl retrnction, the cyanotic concli ti on is some
times very marked. The face then becomes pn1Iy, and is trav
ersed by enlargecl \'enous radicles ; the tips of the lingers are 
club-shaped. 

The number or respirations, when the patient is at rest, is 
but slightly increasecl, or normal. It is. however, considerably 
increased by exertion, and this frequency is ocrasionnlly carried 
to such an extent as to compel cessation of exertion on account of 
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the want of air. At the same time the lteart' s action is generally 
not quickened in like proportion-the frequency of the pulse 
increases much more slowly, although, perhaps, the heart's ac
tion becomes stronger. At least, this is the case so long as the 
heart-muscle remains in good condition, and has not su!Iered in 
any degree from degeneration. \Vhen this has occmTed, in
creased action always causes failure of the heart. 

Fever is al ways absent ; when present it indicates that a com
plication has supervened. 

Oouglt with expectoration is constantly present, but the char
acter of both changes frequently within broad limits. A symp
tom pec uliar to all these a!Iections remains to be mentionetl, viz., 
that the cough al ways comes on in tlte morning soon after the pa
tient awakes. It then takes a certain time for the expulsion of 
the mucus which has collected during the night, and the cough
ing spell s necessary for this purpose are usually somewhat spas
n1otlic. \Vhen the accumulated material is removed the patient 
feels relieved, respiration is easier, and there is freedom from 
th e sensation of oppression and tension of the chest. 

The repetition of this process of clearing the bronchial tnbes, 
and its relative frequency, depend, apart from the inclividual sur
roundings, upon the extent and character of the changes in the 
lungs, aml also in a high degree upon the manner of living. Con
tiJrnous speaking, the inhalation of dust or other irritants, in 
short, anything which can contribute to the initation of the mu
cous membrane of the bronchial tubes, will bring on augmented 
sec retion. The character of the expectoration is so variable that 
its description will follow with more propriety when we di scuss 
the symptoms of the different forms of the disC'ase. 'iVe must 
mention that hemorrhage of the lungs often occurs in patients 
su!Iering from interstitial pneumonia. 

\Ye will mention the physical signs in considering the special 
forms of the disease. 

The other organs show no special abnormal changes connected 
with this disease. 

Although aggravated now and then by a fresh catarrh, and 
although life is possibly endangered by violent hemorrhage or 
putrid bronchitis, yet the affection may be prolonged over ape-
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riod of ten years or more. Still the patient's condition rarely 
1·emaim; unchanged during this time. Acute catarrhs-which al
ways occur in the course of the disease-produce pathological 
changes in hitherto sound parts, cause emphysema, and, finally, 
progressive degeneration of the heart. 

Pe1:fect recovery never occurs; very mild forms may remain 
free of symptoms. 

Death may be brought about in clifferent ways. 
The most common cause oE death is insufficiency or the heart 

combinec1 with a general dropsical condition and violent dysp
llCCa.. 

Slow in its increase, the disease may appear to be checked, 
but is again brought to a full height by a fresh bronchitis; 
again, its activity diminishing, the patient may appear to im
prove. The cardiac :tfl'ection may permit the patient to live for 
a number or years; nevertheless, the patient's condition grows 
continually worse. Finally, emboli form in the longs, or (more 
often) thrombi in the pulmonary arteries, and, in a fresh attack, 
the patient, whose respiratory surface is gradually being sacl'i
ficed more and more, a.ncl whose cardiac energy is diminishing, 
finally succumbs. At the post-mortem examination it will be a 
matter for surprise that so small an unimpaired lung surfacP, 
anc1 a hea1·t so far advancecl in degeneration, couk1 have sus
tained life [or such a length of time. 

At other times, death is due to the putrid decornposition ef 
the bronchial secretion. 

Putrid bronchitis, with its seqnelw-locally, catarrho-pneu
rnonic spot:::; which a.re soon involved in the gn.ngrC'nons process ; 
generally, febrile symptoms of a septic character-will give rise 
lo death within a few days or weeks. 

Then, again, the clinical hiswry of consumption m:iy de1,elop: 
l:nge ca.tarrho-pneumonic caseous masses, rapi<l breaking do,,n 
and formation or cavities, sometimes with the development or 
tubPrcl<', and this associated with hectic fevpr-prescnting all tile 
appearances of phthisis in a rapid 01· more chronic form. 

More ra1·ely death occurs suddenly Crom tlw rupture of 11 

large cessel in one or the cavities, followed by a violent hernor
rhagc. Death from pncumothorax is quite a phenomenal occm-
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1·ence. Biermer noticed cases of death caused by !lletastatic 
abscess of the brain. 

The most common intercurrent acute disease is croupous 
pneumonia. According to some writers on brnnchiectasis it 
does not often prnduce death. Crou po us pneumonia nrnst, how
e1·er, greatly endanger t!Je life of these patients whose heart and 
lungs are both a[ected. 

Following these prnliminary observations we will now direct 
our attention to the consideration of the individrnil forms and to 
a few sperially important symptoms. 

Broncli itis with 11wre or less retraction associated with em
physema. 

The diagnostic point in the differentiation of this from other 
forms depends upon the physical signs and the history of the 
origin and progress of the disease. 

It is not n.lways easy to distinguish it from emphysema. The latter is never 
absent, nor can we state in each case its physiological significance. If we take 
into consideration that both conditions are very often produced by the same cause 
(bronchial catarrh), have originated at the same time, and that severe emphysema 
is always combined with a certain amount of difa,tation of the bronchi, that the 
<liminution ot' the respiratory surface, in consequence of the destruction of the 
capillaries of the lungs, occurs in both,-it is clear that physical exnmination cnn 
alone determine whether the emphysema is associnted with dilatation of the bron· 
chi or with spots of infiltration. And yet it is precisely this cm1)hysema which 
makes tho physical exploration difficult. 

II the disease has developed in childhoocl, we generally 
learn that measles, or whooping-cough, with pneumonia ef long 
duration, has prccecled it. }.fore rarely, we are told that the 
chilcl has been coughing for a long time, and that after a pneu
monia the disease has changed for the worse. 

I do not hesita.te to say that a. catarrhal pneumonia is tho most frequent cause 
of the disen.se1 as, after the epidemic of measles in 1874, I ha<l tho opportunity 
to observe several (ffre) chilchen for a long period, and in a.11 of the cases the dis· 
ease developed under observation. It may be considered an advantage for a 
physician to be located in a. small city, for wiLh a little exertion be may easily 
study tho development of !\ disease. 

\Vhen the disease sets in at an advanced age a chronic pleu
risy is most often the cause. Pneumonia, as a complication of 
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typhoid fever or other infec,ious diseases, may also be a cause. 

In such cases we have, without doubt, to dPal with hypostatic 

processes. In the largest number of cases, howeYer, the history 

will show that the disease originated in childhood. 

According to my experience in practice among children the 

development o.f this disease occurs in the following manner: 

The infiltration which, as in catarrhal pneumonia, is to be 

found in both lungs, but in one more rnad<edly than in the 

other, remains even after the fever ceases a11d an impro\·.e111ent of 

the general health sets in . For weeks, and even months, percus

sion reveals the same considerable dulness, the same bronchial 

respiratory sounds are heard, bL1t the catarrhal rilles become 

weaker and are more confined to the chief site o( the disease. 

After a while bronchial respiration becomes less marked, slight 

inspiratory murmurs become audible in places, especially at the 

border of the lungs toward the unall'ected parts. But, altogether, 

the change is not great: the dull percussion sound remains, the 

rilles begin to grow louder. On the side opposite to that Oil which 

the disease was most violent, all the symptoms tend more and 

more to disappear, and the smaller spots of infiltration, which 

were present, are concealed by the gradually dernloping general 

emphysema o[ this lnng. Thns the disease progresses; nearly 

always one lung is retracted, and, at a very late period, distinct 

ca1·ernous signs appPar, during which time the other lung in

creases in volume, ancl the diseased internal portion of the lung 

is concealed by dilatation of the surface. 

In cases where the disease is fully developed the retraction 

of one side is most often established and shows the most acl

;.anced sy111ptorns. In consequence, this form o[ the disease 

must be considerecl as an independPnt one, and requires special 

consicll'ration. 
All the changes found can be read ill! explained by the fact 

tliat one-haif qf' tlw thorax has diminisltecl in colume, and that 

compensatory changes have occurrerl in the neighboring organs. 

This most cleal'ly sho1vs itsplf with regard to the thorax, and 

usually, also, along the spinal colnmn. 
Tlw diseased side o.f the thorax is smaller in all o[ its dimen

sions than the healthy side. The ribs are closer together, so that 
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the intercostal spaces look smaller. The shoulder of the dis
eased side is lower, and the scapula is so directed as to appear 
wing-like. Generally, the pectoral muscles over the contracted 
side show wasting, thus causing the difference between the two 
sides of the thorax to become more apparent. · 

Upon directing tlte patient to take a deep inspiration it will 
become quite clear that the expansion of the di seasecl side is 
much less than that of the healthy one, and sometimes the for
mer appears to be almost immovable. In children and you ths 
there may occasionally be seen an inspiratory retraction of the 
lower margins of the ribs on the diseased side, especially when 
deep arnl rapid respirations are taken. 

Tlte spinal column is usually curvecl with the convexity di
rected towanl the diseased side. Above and below will be found 
compensatory rmTes. 

Tlte body shows an inclination toward the diseased side-often 
to a Yery high degree. 

The diaplirctgm and mediastinum, with the surrounding 
organs, also take pa.rt in filling up the space. 

The diaphragm is drawn upward on the diseased side, a.nd 
its position is therefore different on the two sides of the chest. 
The adjacent abdominal organs always follow the diaphragm
on the right side the liver, and on the left the stoma.ch and a few 
loops of the intestines. 

The mediastinum is also always carrietl towanl the affected 
lung. It no longer forms a. plane with two vertical surfaces, but 
there is a. pronounced convex curvature toward the diseased side. 
It is followed by the enlarged ancl emphysema.tons lung of the 
healthy side. 

The lteart is also drawn towarcl the affectecl lung. 
The diminution in the capacity of the retracted side causes, 

upon iiercnssion, signs which indicate that a smaller quantity of 
air has been thrown into vibration, i.e., diminished resonance, 
or that, in pathologically formed cavities, connected columns of 
air have been made to Yibrate, thus producing a tympani tic note, 
with or witl1out a metallic quality. .A.uscnltaLiou furni shes cor
responding data. 

The pltysioal examination yields the following results: 
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Inspection, for the practised eye, is sufficient to determine, at 
the first glance, the location aud extent of the retraction. Laen
nec' has remarked that the difference between the two sides is 
greater in appearance than it is shown to be by actnal measnre
ment. 

The ky1·tometer of Woillcz, or a. simple strip of lead, is used to represent per
manently the differences in the sides of the chest. For measurement of the an
tero-posterior diameter the callipers must be employed, and the results will then 
be very nccurnfo. The ta.pc-measure will give the number of inches in circumfer
ence. Care must be taken to keep the tape upon one line, o.ncl this is not always 
easily done. But both methods are of no particular importance except, perhaps, 
in medico-legal cases. 

In percussion it is of tlte greatest importance to mark out ex
actly llte limits q( the various organs. 'Ve cannot too strongly 
urge upon those who are not quite familiar with the subject, 
to cleady mark out the precise boundary lines on the skin. 
Otherwise they n111 the risk of being unable to cli[erentiate the 
confused variations i11 resonance. 

In m'l.king the drawing, I have lately made use o[ tho 1mtent copying.pen of 
E. & R. Jacobsen, which I saw employed last year in Bartel's clinic. This suits 
me better than tho old.er methods. 

In my examination I begin by defining the position of Lhe 
diaphragm on both sides, and then the boundaries of the heart 
in all dir·ections. At the same time, this usually gives an idea of 
the position of the mediastinum from percussion over the lung 
o[ the healthy side. 

Then follows the examination as to the freedom of motion of 
the bor·ders of the lungs. 

Then comes percussion over the symmetrical portions of Pach 
lung to ascertain whether there is dulness or if cavities exist. 

In this manner we can make a ready survey, and the results 
of perCll$Sion alone will gh·e definite data. 

'L'lw cltiif condition necessary for acc1irate definition ef llie 
bo1mdaries qf the organs is quite light percussion. Unless this 
rule is observed, ihe emphysematous lung of the healthy siclP 
and tire marginal emphysema of the diseased side will produce 

1 L. c., Vol. IL, p 117. 
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gl'eat con[nsion. This is of greater importance when the exami
nation i; made on the left side on acconnt or the tympauitic 
sounds pl'Oduced by the stomach and inte tines. 

In comparing tlte percussion of tlte two sides, it may become 
necessary to use considerable force . In gentle percussion, it is 
possible that cavities of considerable size, which are surrounded 
on all sides by emphysematous pulmonary tissue, might be over
looked. It is prefcrable to examine first with gentle and then 
with more vigorons percussion. 

The te.snlts qj' percussion rnust be accepted witlt caution, as 
mistakes are quite easily committed. I will point out se\'eral 
son rces of enor . 

.ff lite lower lobe of a lunr; is retracted, and tlte upper one 
healthy, we may be led to believe tltat ditlness is present in the 
upper lobe of the lunr; on tlte opposite or lteallliy side. The rea
son of this is that the tissne of the upper lobe of the diseased 
lung is emphysematous, and, therefore, contains more air than 
the corresponding portion of the healthy lung. If care is taken. 
we obtain, as a rnle, Biermer's "bandbox sound" (Schachtelton) 
over the upper lobe of the diseased lung. Only a very inexperi
enced eat· would mistake this sound for tympanilic resonance. 

\Vhcn, by reason of the retraction of the lower lobe of the l4i 
lunr;, the d iaphragm with the stomach and intestine stand in a 
higher position, mistakes may be committed by regarding the tym
pa11itic sonncl giren by these organs as the resonance of a cavity. 
To provide against this sonrce of error, percussion must be per
formed from above downward, and great attention paid to the 
differences in the pitch and quality of the sounds. '\Ye shall then 
finc1, in the large majority of cases, that the souncl over organs 
which are uncloubteclly situated in the abdominal cavity, is the 
same as that obtained over the thorax. In these cases light per
cussion is specially indicated. 

Another dilI~rential sign is the fact that the pitch of the tym
panitic sound gh·cn by the abdominal organs does not cbange on 
opening all(l closing the month. 

A distinct separation of the margin of the infiltrated lower 
lobe qj' tlte right lun.IJ from the liver is sometimes very difficult. 
But by Jigl1t percussion from above downward even this dilTer-
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ence may be made apparent, as the retracted portion of the Jung 
is rarely absolutely free from air. This small quantity of air in 
the retracted lung may be snfficie~t as a mark o( differentiation 
when contras ted with the absolutely solid tisstte of the liver. 

It may be very diflicult to determine whether a tympauitic 
sound, whose pitch changes on opening and tlosing the month, 
originates in a pathological caxity or in a large bronchus s nr~ 
rounded by infiltrated lung-tissue. 

There is greater danger of error when we exa mine the upper 
Jobl's of the lungs than when we examine the lower. 

Ir there is umloubted pulmonary infiltration, a single exami
nation by percussion may furni sh doubtful results. Ausculta
tory sig ns may be of assistance, but if this is not so, the exami
nation must be ca refully repeated several tinw$. 

The contents of a cavity will change from time to tinw as to 
the relative proportion o( liquid an(l air contained • within it. 
This is not so with regard to the bronchial tubes. \\"e must, 
therefore, pay attention to the pitch el icited at the consecutive 
examinations. H a change is detected, a pathological ca1·ity 
is very prnbably present. 

Under certain circumstances a change in the position of the 
patient will lead immediately to a diagn osis. 

Gerhardt has remarked that the length of a colnmn of air in a 
cavity must change when the lat ter lrns mornble liquitl contents. 
The situation of this iluid, whether it covers the mos t deeply situ
atecl wall in a thin layer, or whether, having accumulated in one 
spot, it occupies a considerable portion of the empty space, will 
a[ec t the length of the vibrating column of air. a nd, therefore, the 
pitch o( the sound produced by percnssion. Cha ngt•s in the 
position of the patient during the examination will canse grav i
tation to act in di[erent directions, and thus modify the pitch 
of the sound. This wonld prove the existence of a cav ity. 

The effec t of a thick plenritic adhesion , or of infiltrntion of 
the pulmonary tissue upon the diminution of resonance, can 
scarcely be determined by percussion alone, as the a ymmetry 
of the thorax, which is always present in snch cases, introduces 
new conf11sing elements. The vocal fremitns is, therefore, not 
decisive. 

VOL. IX.-6G 
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" Tith regard to the Ireecl om of motion of the margin of the 
lnngs, it must be remarked, that sometimes, while quite a largt> 
portion of the pleura is adherent, a narrow margin of the lung 
may remain free. Deep inspirations cause expansion or this por
tion, and it may then cover a part of the heart or liver . It Iol · 
lows, therefore, that slight mobility of the border or the lung does 
11ot exclude the possibility of adhesion of the pleural snrfaces. 

Of very great importance in the diagnosis are the changes in 
the positions of the various organs. In this respect mention 
must first be made or the heart. 

The heart, in most cases, is drawn over toward the retracted 
Jnng. In addition, the organ follows the diaphrag m, and moves 
upward. 

These changes in the position of the heart may be very great. 
On the left side the apex-beat may sometimes reach the axillary 
rPgion, and move upward by a whole in tercostal space. It is 
statecl that, on the right side, the apex-beat or the heart may be 
as high as the fourth intercostal space, near the stern um. Nei
ther Nothnagel,' who mentions this circumstance, nor myself hare 
ever had the opportunity to see such a case. I agree with Noth
nagel in the statement that when the retraction is on the right 
side the apex-beat occasionally cannot be found, beca use it is 
maskecl by the emphysematous left Jung. 

Traube has stated that the posiiion or the pitlmonary artery 
is entirely drnnged in ,-ery marked retraction on the left side. 
'l'his vessel can be rPrognized by the diastolic beat following the 
systolic impul se, and which is dne to the closnrn or the semi-
1nnar Yaln?$. 

In the normal condition the pulmonary artery begins at a 
point situated one or two centimetres from the left marg in of the 
sternu m. Torsion of this vessel, produced by retraction of the 
tissue o[ the lc[t lnng, can only be accepted positively when it 
li as been drawn several centimetres to the left; that i8, when it 
pulsates three or four centimetres to the le[t of the marg in of the 
stern um. 

1 Uebcr Dia.gnosc und Aetiologie der einseitigen Lungenschrnmp!ung. Volkmann'! 
klin. Vortrige. Nr. 6G, S. 5. 
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The change in the position of tlw pulmonary artery by the 
1·et raction of the tissue of the right lung may also be consider
able. In this case it is not so easy to make out its situation with 
certainty; tl!e aorta may also be felt by the palpating linger. 

The r-losure of the valves of the displaced pulmonary artery 
can be appreciated, because there is diminished resistance to con
duction between the vessel aml the chest-walls. Intiltration of 
the lung, or its removal from the chest-wall (more often the lat
ter), causes this diminution of resistance. 

Traube anll his school also attach importance to the increased pressure in this 
Yessel. I think it better to speak of an increase in tho difference of the pressure 
between systole :incl dias tole, but I do not attach much importance to the 
matter. 

Displacement of the mediastinitm is of 1·ery great importance 
in making a diagnosis of retraction of the lung or one side. 

It is known that the mediastinum lies on the line formed by 
the left margin of the sternum, and at the height of the fourth 
rib, on the JpfL side, the cardiac dulness begins quite close to the 
sternum. rr, now, the heart and mec1iast inum, in consequence of 
retraC'lion of the left lung, are chawn to the left side, the right, 
empl1ysematous Jung .follows, and "' clear, resounding strip of 
lung- usually furnishing the ;' box" sonncl-presses over the 
left border o( the sternum into the left thornx. The cardiac 
dulness, aml that of the retracted lnng-ti ssne-which it is some
times very di!licult to differentiate from one another-begin, in 
this case, not, as normally, at the margin of tlie sternum, but 
sometimes fii•e or six centimetres to the left. By careful lineal 
percnssio11 this ca n occasionally be determined, even when there 
is but slight retrnction of the lung. . 'l.s far as my knowledge 
goes, Traube ' was t he first to attach ilnportance to this fact. 

In retraction of the right lung, the change in the position of 
the mediastinum must be, much greater, in order to enable the 
left lung to project into the right thoracic cavity, as the distanr<' 
to be passed by the le(t lung-the entire width of the sternum, 
or, at least, two or three rentimetres-is grea ter. In addition, 
two-thirds or the heart is situated to the left of the median Jin<' ; 

I Ges. Abba.ndluugen. Bd. 2, S. 4:JS ff. 
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all this mass would have to pass the right border oi the sternum 
before the left lung could reach it. 

As the retraction on the right side is less, this change cloes 
not take place. Ir it should be present, the other changes will 
be so extreme that it would be of very little diagnostic value. 

From tlie complexity of these symptoms it must be apparent 
that the value of auscultation, in the forms mentioned, is ex
tre111ely variable. 

Still, some of the physical changes in contraction oi the lung 
are always present, ancl their influence on the respiratory sounds 
is thereforn constant. The principal one of these changes is the 
slight mobility of the affected side, in consequence of which all 
of the respiratory rales are less distinct. 

It is to be remembered that, on account of the constant secre
tion of mucus, the permeability of the bronchial tubes is subject 
to rariation, ancl that the most Yatfable auscultatory signs may 
be presented by a patient within a very shot't period. "'here, a 
few minutes before, no sonncl was heard, there may be pronouncecl 
bronchial respiration, or such a loucl metallic sound as to be pain
ful to the ear, and vice versa. 

This circumstance must be borne in rnincl if we wish to a,·oid 
gross mistakes. Very often pneumo-thorax or plcuritis, as n,lso 
phthisis lloricla, has been diagnosticated by an obHerver who has 
hacl really to deal with n cavity which is sometimes filled with 
ttuid, and again with air. 

To avoid this enor, it is necessary to examine the patient 
several times daily, ancl ca11se him to cough vigorously before 
auscultating. 

Pathognomonic rales clo not exist in retraction of the lung. 
It is necessary, however, to call attention to n rattling sound 
which it is difficult to describe, but which, if once heard, cannot 
be well mistaken for anything else. or medium fineness, it is 
to be hearcl usnally at the height of iJ1spirntion for a, short time; 
it spreacls over larger surfaces, does not change during cough, 
an cl pnrtnkes of th0 characters of the ple11 ri I ic friction sound 
ancl the crcpitant i·&les. I call it cirrhotic cracklin,r;, :incl think 
my attention was first called to this sign ancl its name by 
Bartels. 
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As to the cause of cirrhotic crackling I cannot say positively. 
I believe that it originates in the smaller bronchial tubes affected 
by catarrh and surrounded by iufiltrated lung-tissue. 

The cirrhotic crackling is usually heard quite uniformly over 
the retracted lung. 

Possibly the sound termed craquement by Fournet is identical with that just 
described. 

Skodn. 1 does not attn.ch much importance to it. Wintrich 2 sa.ys it is interest
ing from n. practical point of view. 

AccOl'ding to Fournet, the craquement is to be heard when tubercular infil
tration begins to soften, and is heard with special frequency at the a.pices of the 
lungs. It is known that the retraction occurs more frequently at the apices of 
the lungs tlrnn in other portions. 

Extensive retraction qf the lung of one side is a disease 
easily recognized, but small, deeply-situaleclfoci may only be 
revealed by lite expectoration. At the most, it becomes possible 
to tempontrily make an auscultatory observation which will be 
of assistance. 

Tlte scune may be said of retraction of botlt lungs. II it is 
quite considerable, some difficulty will, perhaps, be experienced 
with regard to its pathological character, but none with regaru 
Lo the diagnosis by physica l exploration. It is very different 
when the infiltrated tissue is dilfosed in small patches over both 
lungs, as is sometimes the case after whooping-cough. In this 
case compensatory emphysema always surrounds such a focus, 
and this is the reason why the physical examination fails to elicit 
a satisfactory resnlt. 

1.'ltese patients are really more affectecl with emphysema 
titan with retraction of the lungs. The form of the expectora
tion when bronchial dilatation has occurred, or sometimes a 
violent hemorrhage, may make us suspect a more profound dis
turbance, the location of which can only be found at the post
mortem examination. 

I do not attach great importance to it, but will mention that 
a[ter hemorrhage or fresh catarrhs the patient complains of un
easiness in one or both sides of the chest. This does not appear 

IL. c., s. 121J-127. 'L. c., S. 171. 
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to be rnal paia. Pressure and tension are complained of more 
frequently than lancinating pains. No pleurisy can be detected. 
I consider it possible that small fresh retractions in the lungs 
may cause these sensations. 

Occasionall!J, bnt not often, tlie interstitial pneumonia ma.11 
progress, in which event extensive infiltration 1nay occur in 
place of the emphysema. 

\Vith more or less elevation of temperature-I never found 
elevation of temperature in old people, even when testing for it 
twice u day-and constant cough, this change sets in after a 
number of months. In the few cases of this kind observed by me 
during the last few years in Tiibingen, the disturbance of the 
circulution was greater than that of respiration. J\Iy obser
vations only referred to old people. The physical examination 
showed the development of the disease. 

It is so easy to confound this affection with slowly developing 
true tuberculosis in emphysematous lungs, that it is very diffi
ct1lt to differentiate them from one another. 

Au interesting circumstance is to be mentioned. In cirrhosis after catarrhal 
pneumonia the vrimary infiltrated foci may be concealed by emphysema in the 
vicinity; but in this disease the i·everse obtains. The emphysema gives place to 
interstitial pneumonia. 

The last described conditions constitute, in a certain sense, 
transitions to the forrns ef interstitial pneiimonia which are 
allied to pldhisis. 

In this case the dilierential diagnosis is more difficult, as posi
tive symptoms showing the dissimilarity are not present, and 
nothing but the manner of the development of the disease in 
certain special cases will enable us to arrirn at a conclusion. 

The general condition ancl activity ef tlw patient are to be 
considered as of first irnportance in clistinguislting it from 
plttllisis. Tlte local signs are of less vafoe. 

Infiltration of the pulmonary tissue, especially when situated 
in the upper lobes, signs of cavities, constant expectoration of 
muco-pumlent matter, are symptoms belonging as well to the 
forms of interstitial pneumonia allied to phthisis as to the dis
eases that have been described. 
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Very often the disease is located in the apices of both lungs, 
or in the apex of one lung and the lower lobe of the other. The 
development of the disease may occur in such a manner that 
interstitial pneumonia follows pleurisy or pneumonia in the 
lower lobe of one lung, while the upper lobe of the opposite lung 
is a lready the seat of the same disea;;e. Or interstitial pneu
monia, induced apparently by a chronic catanh, may attack the 
upper lobe of a lung after the same process has caused rctmction 
in tho lower lobe. 

I do not belie1·e that I am mistaken in tl1e opinion that more 
or less cxtcnsirn retraction makes the healthy portion of the lnng 
so a[ected more liable to become the seat o[ interstitial pneu
monia. This will be easy to understand if my explanation of 
the origin of the interstitial pneumonia should prove correct. 

This spreacl of the disease to healthy portions of the lung i~ 
attended by febrile movement. l"nder these circumstances a 
longer or shorter pPriocl must elap!:5e, during which it will Oe im~ 
possible to say whether phthisis exists or not. 

If this is is not the case-if phthisis is not presrnt-thern will 
eomc a. lime when the symptoms remain stationary. and I refer 
t.o th i!:5 in ~n:iki11g the .following stalement. 

I do not hes ital!' lo diagnosticale ihlerslitial pneumonia and 
extlnde phlhisis, so long as two condifio11s are present, 1'iz .. 
great physical and mental activity, and a stc<uly an<l oigorons 
impnlse q/' the heart. .Apparently these two conditio1rn are irt
compatible with each other, but their rPl:ction i~ entirPly borne 

out by the facts. 

I will here state the details or a case which came under my own obserni.tion. 
In the year 1868 I first sa.w a patient with the following pre,"ious history : 
During the first year of life the patient had n pulmoMry affection which kept 

him confinecl to his bed until he was ten years of age. At this time the cliseaso 

improved, and he was sent into the country. In his twelfth year be was not so 

well, and in his thlltecnth year he had a violent attack of pneumonia, after which 

he was again sent to the country. In his sixteenth year he was so ill that, for a 

time, death was momentarily looked for. Constantly, until twenty years of age, 

he wns a grent sufferer. The use of Lippspringc water wns ordered, under which 

he improved. The state of the patient was such that he could not attend to sys

tematic study. Nevertheless, cllll'ing the time of improvement so much n.hility 

was shown, and he made such rapid progress in his studies, that he entered the 
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university at tho nge of twenty-two years. At twenty-five yen.rs of age he was ad
vanced, nfter which he followed very active scientific study. At twenty-eight 
he was a. lecturer, and when thirty years of a.ge was appointed professor. 

I saw this gentleman for the first time in 1868, when he was thirty-three years 

of age, and I altendecl him continua.Uy from that date during the next five yea.rs. 
'!'he physical examination showed such extensive infiltration of both lungs as 

to make it cliflicult to find a spot in which bronchial breathing could not be 

heard. Tho upper lobes of both lungs presented signs of large cavities. There 
was no change in the position of the lungs. Head normal. 

There was constant cxpectoru.tion of muco purulent masses. irital capacity 

(average of three examinations), 2,200 c.c. 

Great thorax.-Nutrilion fair; u.:eigltt of the bo<ly, 

51.25 kilo. ; height, 

During this year and tho beginning of the following ho had bloo<l expectora

tion in June, September, December, and January. 

March, lSGO.-Thc physical examination gives the same results o.s before. 

Bodily u:eiaht, 51.5 kilo. ; vital capacity the sa.me. l\Iade a. trip to Ita,Jy. Had 

malaria in Rome. Returned in July. Great debility with disinclination to work. 

Bodily u·eigltt, 40.0 kilo.; -rital capacity, 2,250 c.c. At my suggestion he took a 

trip to Switzerland, and exercised moderately in mountain walking (ascending 

mountains 8,000 feet high). R2turned in September, apparently well. ·weight 

of body haLl increased to 53 kilo., vital capacity to 2,300 c.c. 

During the following- year he was again working very hard ; h1d scYcral 

hemonbages of the lungs, one (1871) being so scYcre that he was completely 

prostrn.ted. He recovered in a short time, but often compln.iued of sleeplessness 

caused by the great irritability of tho nerrnus system. 

11ho pn.tient's condition remained very much tho sn.mo dnring the i·emain<ler 

of the time ho was under my observation, excepting that his general l1ealth im

}Jroved, and with this improvement his extraonlinary capacity for work increased. 

Den.th took plnce in 1874., n.nrl was due to an acute croupous pneumonia. of both 

Jnugs, comhiued with pericarditis lasting si."ldays. The post-mortem examination 

showed u cn.vities in the apices of both lungs, n.nd firm, old n.dhesions between 

the infiltrated lnngs nnd tho pleurre. Heart flaccid, but of normal volume; the 

valves intact." I am indebted to the kindness of a colleague for these last data. 

In this case it is evident we did not have to deal with phthisis. 
In more than live years the bodily weight remained the same, 
lhe RP1·ere changes in the lungs did not progress; the bodily 
strength was sufficient to enable him to ascend mountains 8,000 
feet high, and it would evidently be absurd to $UY that phthisis 
existed in this case. Bnt, apart from this, we should remember 
that there was, dudng the whole time, not only su fficient but 
unusually good cardiac action. The patienl's pulse remained 
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between 60 and 70, was foll and strong, and even a fter severe 
hemorrhages d id not show much increase in rapidi ty. Exercise 
did not accelerate the hea rt's action immoderately. I never ob
serv ecl an y fever in the case, ancl e\·en in the beginni11g o( the 
fatal croupous pneumonia the t~mpera ture remained at the com
paratively low point of 89° C., only rising on the fo urth day to 
40° 0. 

I have mentioned only one, and that the most marked case of 
the many observed by me. .A.11 of these cases were charac terized 
by the peculiarities mentioned abore, viz., great capacity Ior 
work, and strong heart's action. Too mu ch importance must not 
be attac hed to the general nutrition, as a symp tom. The orig inal 
normal condition is the proper poin t for compari son, as daily ob
serva tion teaches tha t many persons remain lean despi te the fact 
that the ingested food is enormous in amount, while 0L11ers g row 
fa t upon meagre fa re. I willingly acknowledge, howernr, that 
the rotundi ty or the body usually disappears in such severe pul
monary changes, bnt this rule has so many excep tions that we 
cannot rely implicitly upon it . 

Nor would 1 a ttach too much importance to the temporary 
app earance of febrile movement. .A. broad cli stinction must be 
made between elevation o( temperat.tll'e lasting fo1· weeks, and 
that ocC LllTing onl y Ior a short period. The former is always 
a grave condition. .Although it cloes not prove absolutely 
that phthi sis exists,-I have seen a stationary cond ition, which 
continued several years, de\'elop after fever hacl lasted for 
months,-it is, nevertheless, a symptom of the local progress of 
the pa thological process which must shor ten life. Prolonged 
fever is always injurious to the genera l conclition or the pa
tient, and the more so when the system is already considerably 
debilitated. 

I only a ttach importance to hemorrhages when they are pro
fuse in quantity. 'l'hey are more f requent in the various f orms 
of interstitial pneumonia than in true phtliisis. 

A ll f orms of interstitial pneumonia 1nay terminate fatally 
in true tubercular phthis is. 'Vhen such a complication sets in 
the clinical hi story of the disease changes at once. This is illus
trated by the following personal observa tion. 
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Mrs. B., twenty-six yea.rs of age, came under treatment in tho Policlinic, Feb
ruary 19, 1875. \Vhen eight years old she had measles, which kept her down for 
several months. Aside from this she bad never had any disturbance of respiration; 
no cough; perfectly able to work. She had married young, auU was the mother 
of three children. 

During the past winter she hacl 3uffered from a frequent harassing cough, 
pains in the chest, a.ml dyspncea. on making any considerable physical exertion. 

Examination showed decided shrinking of the left lung; the heart displaced 

toward the left; the diaphragm elevated on that side; curvature of the spine 
with retraction of the left side; compensatory ovcrdistention of the right lung, 
which crowds considerably over the border of the sternum toward the left. In 
addition to l\ll this, there is recent bronchial catarrh with moderate fever (101° 

l!.,. at evening). Diagnosis : Cirrhosis of the left lung with recent catanh. 

In the course of a few days the patient grew worse. There was high continu
ous fever, extensive catarrh involving also the finer bronchi, ancl great loss of 
strength. Diagnosis: Acute miliary tuberculosis, }Jrincipally localized in the 
lungs. 

Without any specially prominent symptoms death ensued on the 22d of March. 
Autopsy (Schueppel).-The anterior border of the 1·1[Jht lung, wluch on opening 

the chest hardly collapsed at all, extended toward the left a.bout two centimetres 
beyond the left border of the sternum. The pericardium was correspondingly 
drawn toward the left, and a large portion of it lay in contact with the walls of 

the thorax. The left lung had so far receded upwar<l and backward tlJat the an

terior bo1·der of the upper lobe corresponded to the line of union of the ribs 
with the costal cartilages. 

'rhc 1·iglu lung was large and almost entirely free, with but loose attachments 
to its surroundings at some few points. The pleural con.twas slightly reddened 
in spots, and disseminated with numerous, mostly very fine, grayish white mili· 

ary tubercles. The upper and middle lobes were emphysematous; in the neigh· 
borhood of the apex there was a small, cica.tricial depression, and beneath it a 
cavity fully the size of a pea, smooth-walled, and containing pus. The upper 
lobe was, in the main, pervious to air, and contained but a scanty blood-supply, 

although it was thickly and almost uniformly disseminated with innumerable 
groups of grayish white miliary tubercles. It likewise contained several calcare
ous deposits, the largest of which were of the size of a cherry, studded with fresh 
tubercles about their periphery, and containing a small caseous nucleus at their 

centre. The midclle and lower lobes contained traces only of older, slate-colored, 
deposits, though these portions also were thickly sown, thrnugbout their entire 
extent, with uniformly distributed, very closely aggregated, gray miliary tuber

cles. The smaller bronchi contained gray, turbid mucus-their mucous membrane 
showing nothing abnormal 'l'he bronchial glrmcl.<; were relaxed, soft and juicy, 
showing spotted pigmentation-to the unaided eye the~' seemed free from tuber
cles. 

The left lung was pretty well grown fast at its base, its posterior surface and 
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its apex being firmly united with the costal pleura.. The lung was smaller, being 
especially diminished in depth. The tongue.shaped portion of the upper lobe 
was gl'ea.tly shrunken. At the posterior portion of the lobe, an inch below the 
apex, there was a cavity of the size of a walnut, v.;U1 tolerably smooth walls, 
filled with o. grny, unctuous mass. The anterior border nnd the tongue-shaped 
projection of the upper lobe were derni<l of air; firm, of a slate color, partly the 
seat of caseous infiltration and partly studded \\;th fresh tubercles in i)rocess of 
degeneration. '!'he bronchi were dilated and filled with pus. 

The lower lobe felt llarder, but, although containing air, was very thickly 
studded with tubercles of a grayish white quality, which were so closely crowd
ed together as to be almost confluent. At the apex of the lower lobe there wns a 
cavity of the size of a bean, ftlled ";th pus. 1.'he bronchial tubes were like those 
of the left side above ;-the same was true of the bronchial glands. 

With i·egard to the conditions found in other portions of lite body, we need only 
mention the presence of tubercles in the lirnr, the spleen, the kidneys, and on the 
peritoneum. The abdominal extremity of the left Fallopian tube was greatly 
swollen and thickeueJ, its walls the seat of a diffuse caseous infiltration, extending 
almost to the uterus, and the tube filled with pus. The lower portion of the 
ileum contained a number of cheesy follicles and little lenticular ulcers. 

'Ve here have an instance in which a catanhal pnet1monia, 
[ollowing measles during the eighth year of life, led to retrac· 
tion of the lung. In spite of the possibility of auto-infection 
from caseous masses, general tubercnlosis did not n1·ise until 
after so long a time. The slight tubercular outbreaks of an 
earlier period, the existence of which seemed to be indir-ated by 
the autopsy, do not appear to have materially disturbed the 
general health. In the last general eruption o[ tubp1·cles, the 
picture of the disease was present from the very beginning. 

The thircl group still remains to be noticed, viz.: broncliiec
tasis, witlt evidences of putrescence in tlte expeclorntion. It pre
sents a pictnre which even Laennec placed by itself, recognizing 
it as peculiar. 

In my delineation thereof I follow Biermer. 
The principal feature of the affection lies in the character of 

the r.Tpectoration. 
This, a.I though varying in amount, is, as a rule, quite abun

dant, as much as GOO c.c. being evacuated in a day. Troja· 
nowsky even states that he has himself obsC'n ·Pd as much as 800 
grm. during a day. It would be a mistake to expect always to 
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find ve!'y abundant expectoration in the victim of bronchiectasis. 
This, of coursP, is the case if one or more cavities of the size of a 
fist exist in the lungs. At othe,. times, howeve!', the expectora· 
tion for a long time !'emains moderate, until a catarrh, spreading 
over a larger area of mncdus membrane, excites more abundant 
secretion. 

'l'fte manner in wlticli patients cough is furthermore character
istic. The principal amount of sputa is evacuated not by means 
of many acts of coughing, repeated at short intervals and quite 
uniformly distributed through the day, but by a few paroxysms 
rapidly following each other, and succeedecl by some hours of 
rest. "'here there is a very abundant accumulation, the act of 
raising it is, as a rule, accomplished with no special effort; the 
whole month is filled and emptied at once. Such a paroxysm 
often comes on in the morning on waking, probably when the 
patient has lain in such a position that the affected side has 
been most dependent, and alters this position on rising. 

This peculiarity of the cough and the raising is referred to two circumstances. 
The bronchial tubes, so far as they are dilated, become less irritable, and even 
tolerate the irritation of a highly decomposed secretion without being imme
diately aroused ton reflex cough. This does not take pince until the decompos
ing mass comes in contact with a comparatively normal portion of mucous mem
brane. The dilated bronchi constitute a reservoir in which the mucus secreted 
by their wn.11.s may accumulate. This reservoir is not emptied until it is full 
enough, so to speak, to overflow, a condition which1 when quite full, ma.y be 
brought about by a slight change of posture. In addition to this, the compara
tively healthy bronchial mucous membrane in the neighborhood becomes, in a 
certain sense, accustomed to its constant exposme to one and the sa.me irritant. 

The matter expectorated is al ways more or less rich in pus, 
and uniformly contains mucus. Aside from its solicl ingredients, 
it usually contains a large amount of fluid. ff tlte secretion 
j1·om a larger bronchiectatic cavity is tlterefore allowecl to stand 
in a snitable vessel, it will divide into tliree layers. The lowest 
will contain the corporate constituents, presenting greenish, yel
low, or yellowish gray, or even whitish gray homogeneous masses. 
seldom rolle<l up in nummular form, generally surrounded by 
floating threads of mucns. Then follows a layer of turbid. 
greenish yellow fluid, holding but little suspended in it, ancl con-
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stituting the largest o( the three portions. On the surface there 
is a lay er o( muco-pus, which is mingled with air-bubbles, and 
thus k ept afloa t. · 

E oen at tlw very time ef tlteir expectoration llte sputa ltave 
a 1>ery f oul odor, sometimes amoun ting to an in tolerabl e s tench . 
It is by no means uncommon for these patients so to pollute 
their s urroundings as to make th em vPry n~pugna n t to others

1 

and to render immediate contact with the 111 unendurnble. Then 
the fotor o( the bronchial secre tion al so communicates itself to 
the breath. 

liiicroscopical and chemical exaniination of tltis expectora
tion has reveal ed the following: 

The sediment at the bottom, in addition lo the presence of 
more or less disintegrated pus-corpuscles, present peculiar y el
lowish "·hi te plugs, va ry ing in size from that of a mill et-seed to 
that of a bean. These were observed as long ago as by Di ttrich,' 
and were more accurately describe-cl by Tra ube,' arnl finally by 
Leyden ' and J a ffe. These plugs contain at first pus-co rpuscles, 
wi th detri tus, then fa t appears in them in the fo rnt or drops; at 
the same time they change their color from whi le to a dirty 
gray. Finally, they p resent crystal s of the fatty acicls-so-call ecl 
margarine crystals-th ose from the fresher plugs appea 1·ing as 
smn.ller, sh orter, and finer needl es, those from the oldPr ones as 
thick er needles or bnndles of needles, which are slig htl y bent 
n.ncl di spl:ty varicositi es under the p ress ure of the co,·e1·ing g lass. 

This desc ription of Tranbe' s was supplemented by L eyden 
ancl Jaffe with the s tatement tha t the apparentl y amorph ous de
tritus consists of fine g rnnnles and rods, which belong to a fnn
gns g rowth . These gentlemen a re of the opinion that the fungi 
of the lungs a m clescenclan ls of the lep to thri x buccali s, which is 
regularly to be fo un d on the mucous membran e of the mouth. 
They rega rd the alterati on in form o( those Rpec imens fo uud in 
the lnngs a clne to their a l tered place o( abode. Aside Crom 
these, other nncl changeable forms arise, to which, by reason o r 
this ' 'c ry changeableness, no spec ial signifi cance is to be attached. 

1 Ueber Lungenbrand in Falge von Bronchial crweitcrung. Erlnngen, 1850. 
' Gesnmmelte Abbandlu.ngen, II. , pp. 55G and 68 t et seq. 
1 D. Archiv f. kl. l\letl. Bd . IL , 1$Gi, p. 488 et teq. 
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Trn.nbe denies the occurrence of elastic fibres in the sputa; to which I woulcl 
reply, with Biermer, that in rnrer instances they are certainly to be found. An 
unpra.ctisecl observer must be on his guard to avoid confounding them with 
need les oC margarine. 

In making a cllemical analysis of these expectorated sub
stances we encounter a twofold series of pl'oclucts of transforma
tion-those which al'ise from the putrefaction of albuminoid sub
stances, and those which al'ise from the decomposition of nentral 
fats . Sulphuretted hydrogen, ammonia, leucin, and perhaps 
tyrosin , belong to the putrefaction o[ albLltuinoids, and their 
presence has been demonstrated by Bamberger, Leyden, and 
Jaffe. Crystalline, fatty acid> exist in large qna11tities, but the 
lower members of this class are also regl:larly to be found, viz., 
formic, acetir, and butyric acids (Bamberger). Glycerine only 
showed itself in traces, according to Leyden and Jaffe, and not 
regularly even in s t1ch small qnantites. 

It is fnl' thcr to be observed that, on the addition of a dilute 
iodine solution to these pings, a brownish yellow, violet blue to 
purple violet coloring al'ises, especially on tlie fnngons growths 
and the i1westi 11g layel' lying next to them (Yirchow, Leyden 
and Jaffe). Leyden and Jaffe have shown that any mn co-puru
lent sputum, standing exposed to the air, undergoes changes 
quite similar to those of a specimen originating in a bronchiec
tatic cavity, and having undergone putrefac tion there. It is trne 
that it requ irecl weeks before the higher gracle of decomposition 
was attained, viz., the development of crystals of the fatty acids. 
This diiference in the time required may, perhaps, be explained 
by the higher temperature of the living bocly. There can, there
fore, be no doubt that a process of pnlrefaction has taken place 
within the air-passages "·hen sputa such as those described are 
evacuated. On the other hand, the influence of the leptothrix 
masses in bringing about this state of pntrefaction is by no mean s 
established. 

Leyden nncl Jaffe did, indeed, find formed bodies in the sputa decomposed in 
the air similar to those demonstrated in the sputa of personr; with putrid pulmo
nary disease, but they do not venture to decide whether they are identical. 

One point worthy of note is the failure of the iodine reaction in the exposed 
sputa, while it occurs with great regularity in that expectorated from the lung. 
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The question which always arises in connection ";th fungous diseases here 
ohtntcles itscH upon us again: Do the fungi, which are undoubtedly present, pri
marily cause the pathological disturbances, or does some other exciter of disease 
induce changes which, besides causing other deviations from the normal, crea.te 
the possibility for tho development in musses of the fungous germs which are 
cve1·ywhero present. Not all \niters, unfortunately, are as guarded in thcil' ex
pression of opinion as Leyden ancl Jaffe. 

The processes or putrefaction always require a certain amount 
or time for their accompl ishment. The question of how long this 
requires when the external conditions-moisture, warmth, the 
[me access or air-are as favorable as within the air-passages, 
has not yet been sufficiently im·estigated. 

It is true that we ha\'O been in the habit of casting all the blame upon the two 
conditions of stn.gnation aml retention of the secretions. But when we see the 
quantities evacuated once or twice a day from large, sack-shaped bronchiec
t::Ltic dilatations, nnd remember that these have only requfred a few hours to 
undergo nd,·ancc<l changes, we cannot suppress the wish that im'estigntion by 
means of experiments might throw some more light upon the conditions of putre
faction under these circumstances. 

This wish can only be still further intensified by the observfLtion of those rnre 
instances of primary putrid bronchitis, in previously quite healthy lungs, nmong 
people who live under the most favorable external conditions. Our experiences 
thus far n.rc, in fact, not sufficient to give us a clear understanding of these things. 

I'lt!Jsical examination can somC'Li111es furniRh us with the 
assured dernon~lra.tion o[ a ca,·ity . But Wt' must rl'nternb1'r that 
e1·en larg~ cavilit-s are not to be !outHl if tlwy lil' fu1·thcr from 
the walls of the elH•st, ancl nre surrourukd with emphysematous 
lung-tisstw, or i[ they arc filled with fluicl contents. 

In the la ltPr instance they may be found by an examination 
undertaken soon aftpr the cn1cua.tion o; their rontPnls, whieh, in 
the majority of ca~P:-<, takes place in the morning. "\Vith rega1·d 
to the form<'!' class I "·onld refer my rl'ndPr to the remark:; maclP 
abm·e, to whieh I l1a1·c but little to add. 

Earlier writers (Rapp, Biermcr) have shown that Yesicular 
bn•athing h; sometimes to be 11eanl O\·er bronchiectatic cavities. 
Obstrnction or the bronchns leading thereto, or the filling o( the 
cavity itseH, 1wrmits the auscultatory sounds of tho surrounding 
parts to be heard. 
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If pervious lung-tissue lies in contact with the walls of the 
chest, and a cavity is situated in the depths behind it, the aus
cultatory signs oj' the two regions will, as a rule, be most clearly 
distinguished if a nscultation is practised first with tlte stetlw
scope ancl tlten with the unaided car. It is important that the 
funnel of the stethoscope should not be too large. Then the 
sounds produced within the area col'ered by the stethoscope are 
obtained pretty well isolated. Listening then with the car alone 
we obtain the impressions of sound from a much la1-ger area. 

By c::rnsing the patient to breathe more deeply or more super
ficially, we gain further assistance in ilistinguishing between the 
more superficial and the deeper portions. 

Auscultation by means or the stethoscope affords less perfect conditions of 

conduction than the direct application of the car to the chest. As the sound

waves are derived from a smaller area their sum is less. Those sounds proceed

ing from the depth luwc greater obstacles to overcome than those developed 

nearer the surface, especially here where the sound must pass through normal 

lung-tissue, with its successive layers of unequally dense media-air, and solid 

tissues. • 
Now, ii we causo the patient to breathe superficially we shall hear exclusively 

tho vesicular murmur I'roduced in the area imme(lia.tely under the instrument

it may be weak, but it will still be distinct. Immediate auscultation, with deep 

inspiration on the part of the patient, will give us a different result. A larger 

number of sound-w1wcs Tenches the ear, better conducted and from a larger area, 

some of which belong to the deeper and some to the more superficial portions of 

lung. rrhe prnctiscJ. ear distinguishes the one from the other without difficulty, 

because it has had the opportunity of comparing them with those originating in 

the superficia.l portion nlone. 
It is just like listening to an orchestral performance. From a greater distance 

a musician may indeed rccogni;r,e the melody but not he able to distinguish the 

sound of tbe individual instruments. This is only possible on approaching within 

a certain dist::mce of the point of origin of the tones. J3nt he who stands close 

to the bnsc-drum or kettle-drums is liable to lose the sound of the violin. By a. 

judicious choice of distance it is possible, however, to hear just whnt ono wants 
to bear. 

By the same method, sounds, which would otherwise be 
drowned, may be recognized in the presPnce of loud r>lles. 

Biermer justly remarks that the rilles of bronchiectaLic lungs 
are marked by their moist and coarse quality, which is not sur-
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prising since they originate in wicle cavities ancl amiclst thin 
ttuicls. 

P ercussion rather falls into the background as a methocl of in
vestigation in these conditions, inasmuch as cavit ies smroundec.l 
by normal or emphysematous lung-tissue can vpry often not be 
clemonstrateLl by this means-as was shown even by Stok es. 

It is fnrtJiermorc important to remember this 
frequent changes take place fo the signs furnished by 
any other pulmonary disease. 

Among the manifestations which may arise in pulmonary 
drrhosis with bronchiec tasis in all its forms, there are a few 
which are worthy of special mention. 

F ever occurs in connection with the development or this pro
cess; when it is associated with the completed process it always 
points to some complication. 

Although it is not possible for us clearly to unclerstaml what 
jnfluencu nn interst itial pne umonia, as such, has U})On the tem
iwraturo of the body, we may lay it clown as an establi shed fact 
that an elem lion o( temperature is assoc iated wiLh the develop
ment o( tliis malady. This is a fact o( e:q w ri Pnce, which we 
accept without asking what share in the p roclnetion of the fever 
i::; to be atl ribntecl to a coexisting ratanh, n. 1mcumonia in 1)1'0-
eess o( gradual resolution, and the like. 

it cannot be claimed that there is any special lmdenc!J In 
.fibrile disturbance in.full!/ claelopecl and completed intastitial 
p11e1tmonia. Quite the contrarr. It would ratlwr appear as 
th ough sneh persons were hard to throw into a fen·r, ancl that 
wlwn it does occ ur the body temperature remains rather lov.-. 
There are exceptions to th is, however, and a simple fresh catarrh 
may lead to an elevation of temperature, as in a well person. 

The statement ca n harclly be clonbtecl thaL pufrr.fod ion of the 
rdained bronchial contents does not at once, ond as a rnatter of 
rourse, gire rise lofe?ler. In proof it is quite sufficient to point 
out how oftpn a large amount of putresct=•nt mate;fal is expecto
rated clay by clay for years, without the thermometer i·i s ing even 
so much as a few tenths of a degree. In 1·iew of th is fact it 
sl'ems rather an assumption to refer oecasional paroxysms of 

VOL IX.-57 
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fever to the >tbso1·ption or putrescent masses which one imagines 
are imprisoned. \\Te then conclude from the fever that absorp
tion has taken place, and from the tact that fever has been pro
duced, that putrescent changes have occuned in secretions re· 
tainecl in the bronchial tubes by reason of some obstacle to their 
evacuation. The only point which is proven, is that the absorp
tion of putrescent substances into the bloocl may give rise to ele
vations or temperature. 

The only support thn.t can be ndclucad in favor of the populnr opinion, is that 
furnished by tho few but interesting experiments of Gerhardt 1 In bronchiectatic 
patients who were feverish, he found, in two cases, that whenever systematic 
compression or the thorax was exercised, whereby a more copious evacuation of 
decomposed mucus was effected, the body temperature was lowered. These ob· 
servations are, however, as yet too few to serve as the basis of general conclusions. 
At the same time they also admit of explanation on my theory. 

IL appears to me that a different explanation is at least 
equally justifiable. 

The bronchial mucous membrane of those portions of the 
lung which are the seat of tbe decomposing masses, is so thick
ened as to admit of but slow passage of anything into the blood
current; hence, st1ch small portions of the clecomposecl, Iever
exciting material ever arrive in the blood at one time, that they 
are capable o( heing overpowered in the metamorphosis of tissue. 
It is also possible that under constant exposure to its influenct> 
the body may acquire a certain tolerance o( this as o( any other 
poison. This would explain why, despite the most extreme 
foulness o[ the secretion, bronchiectatic patients are not always 
feverish. 

Dut if by any means some of the putrescent mass comes in 
contact with otlwr hitherto free portions of mucous membrane
a fresh catarrh with severe cough may give the occasion for this 
-then the possibility of absorption is incomparably greater. Fur
thermore, the secrntion thus transplanted produces a local inflam
m:ition, not only with increasecl secretion, bt1t also with new 
putrefaction in ' this mucus. hly theory is materially supported 
by the post-mortem conditions of those brnnchiectatic patients 

1 D. Archiv f. klin. Med. 1 Vol. XV., 1875, p, l ct seq. 
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who have clied wi th the evidence of a putrid bronchi tis. It is 
well-known tha t in such bodies, as a rule, tllPre are small pneu
monic deposits sca t tered through the lungs, originating in in
truded masses of putrescence. Or, we may find in healthy luug
tissue a bronchial catarrh which is prodncecl by the inhala
tion of plugs of pus.' \Vhy should not tile same condi tions 
which have been abundantly proved as existing in fatal cases 
al so exist when, by reason of the lesser extension of the process 
or the greater powers of resistance of the patient, life is not de
stroyed ! 

\Vith regard to the type of the fever, we can only say that 
no defini te form occurs regularly. On the contrary, thern are 
innumem ble va rieti es. llec tic fever is encounte1·ed as often as a 
more uniform elevation above the normal, in wbic!J 104° F. is sel
dom reached. 

F or this reason i t is also only excep tionally possible to accep t 
the course of the feve r as a safe guide to tile diag nosis of a gil•en 
complica tion. 

Night-sweats are, as a rule, not present in this di sease ; their 
occurrence would, at least, throw some d oubt on the diag nosis. 

IIernorrlwge f rom the litngs is deserving of special notice. 
There is so much variance in the diITerent views hekl on the 

orig in of pulmonary hemorrhages and their rehition to tt1bercu
losis, that no physician will succeed in d oing more than arridng 
at hi s own conclusions from his own experience. I shall there
fo re attempt no exposition of the views of otllers, bu t merely 
remark that having practised in one place which was very rich in 
tuberculosis (KiPI), a ncl in another poor in tuberCtllosis (Tiibin
gen), I ha,•e fo uncl no occasion in the latter place to a lter the 
views acquired in the fo rmer. My opinion is that spi t ting of 
bl ood, especially the of t-repeated rnriety, is far more common in 
the chronic fo rms of lung disease not leading to ph thi sis-tlle 
atmtomical basis of which fo rms is interstiti al pneumonia-than 
it is in ph thisis, whether the latter be accompanied by the de
velopment of tubercles or not. 

I very much doubt whether the blood effused in the air-pas-

1 See Traube, Gcs. Abhandlg., II 1 p. 5G7. 
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·sages can of itself gil'e occasion for the dr,·elopment or phthisis, 
as was taught by Niemeyer. In some exceptional cases such a 
connection may exist; as a rule, it certainly does not. 

I may here rere1· to the case narrated in detail above. Despite repeated 
and sometimes o.la.rming hemorrhages from a severely diseMed lung, the bodily 

weight, the vital capacity, and the powers of enUura.nce generally i·emn.ined un

disturbed during a period of five years. It would be possible for me to bring 

forward not a few histories of patients of the snme sort. 

The pulmonary hemorrhages in interstitial pneumonia often 
occnr at long intenals or time. 

Thus, in n. caae coming under my observntion which belonged to the emphyse
matous-IJrouchiectatic form, a woman, fifty-four years old, hnd sufferet.l from se

vere hemorrhages in the thirteenth, forty-first, forty·nintb, and fifty-second years 

of her life. In other cases these hemorrhages recur more frequently and almost 
regularly, as in the case so often referred to. 

I have often observed that more sev!'re liemorrhages are pre
cededfor afew days by slight ones. \Vithout any special occa
sion, small quantities o( fresh blood mingle with the nsual 
expectoration. H tho patient is observant and cautions, we may 
then succeed by complete mental and physical rest in prcrnnting 
the heavier loss of blood. I therefore lay stress upon these 
warning hemorrhages. 

We arc very often iu a position to discover the exciting cause 
of the hemorrhage. Then it generally appears that something 
has happened which is calculated to raise the arterial blood-pres
sure, such as the lifting of a heavy weight (I once saw a verv 
exhausting hemorrhage immediately after the effort), force~l 
marches, injudicious mountain climbing, disturbances o( tem
per, rapidly developed fever, great and sudden diminution 
o( atmospheric pressure. At other times we fail to disco\'er a 
cause. 

As might be supposed, the amount o( blood discharged varies 
within the wiclest limits. The bleeding is liable to recur. 

Some previous writers have called attention to the fact that a 
fluid ef tlie color qf tlte serum that exudes frorn meat, and con
taining blood, may be evacuated from broncldectatic cavities 
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(Gombault, Biermer). I have seen this more freq11ently, but 
have, as a ntle, Iounu the fluiu intimately mixeu with fresh, glu
tinous mncus which contained a disproportionately small num
ber of pus-corpuscles. The mass looked like frog-spawn slightly 
colorecl with blood, ancl was evacuated by my patients nearly 
every day. It was in tlie shape oI rather firm lumps, .sharply 
separatP<l from tl1e rest or the expectoration, and dill not seem 
to me to staml in any close connection to the actual hemor
rhages. 

The origin or the hemorrhage is doubtless manifold. Expe
rience at the beclsicle seems to indicate that the blooa not rarely 
originates from the capillary system; the little hemorrhages, 
amounting to but a Iew grammes, are most easily explained in 
that way. 

Ectasia or dilatation of arteries has been anatomically de
monstratetl, and may be regarded as the source of the more 
copious losses of blood, since such dilatations may very readily 
be developed uncler the circumstances here existing in a cirrhoscd 
lung and in the walls oI a cavity which has arisen by bronchial 
dilatation. 

The cessation of hemorrhage occurs more reatlily under these 
circu111sta11ces than in case of ulcerative phthisical processes, 
through pressure upon the wounded vessels by the blood efTused 
and coagulated within the dilated bronchi. I lw.ve repeatedly ob
served that a few days after the first arrestecl hemorrhage a fresh 
hemorrhage lias immediately followed the expulsion o[ a cylin
drical clot. Indeed, careful examination of the sputa oI these 
patients, after a hemorrhage, as a rule, re1·eals the presence of 
pings, which arc doubtless casts of bronchial tubes. These are 
sometimes retained so long that they decompose and acquire an 
odor extremely oJiensive to the patient himself. This tloes not, 
however, seem to exercise the slightest influence on the patient's 
g<'neral condition, particularly not on the Iever. 

Hemorrhages which originate jn ulcerating bronchiectatic 
cavities have, oI course, a different significance-not iu them
sulves, but on account of their origin. 
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Diagnosis and Prognosis. 

According to my opinion many more diseases of the lungs 
belong to the group of interstitial pneumonia than are usually 
accredited thereto. Tims I would class the affection which 
Ruehle designates as chronic pneumonia of the upper lobe, not 
under the head of consumption, but under this head. I believe 
I am justified in this, both on theoretical and on practical 
grounds. 

Consumption is a name that should surely be applied to a 
disease that causes rapid wasting of the body and not to one 
which accompanies a man from the cl'adle to old age, making 
him, it is true, capable of less labor or endurance than he would 
otherwise be, but by no means constituting a continuecl state of 
ill-health . Therefore this expression should be applied to those 
forms of disease which, in accoJ'dance with the meaning of the 
word, actually induce consumption, waste, or destruction. 

The anatomical basis of "simple ch l'onic pneumonia" is the 
proliferation of the interstitial connective tissue in the frame
work of the lung, with its termination in cinhosis and the devel
opment of bronchiectatic cavities. \Vhy should the circum
stance that those forms of consumption which lead to rapid 
breaking clown, as a rule, though not invariably, begin in the 
upp~r lobe, be considered as having such weight as to induce a 
se1·erance of those processes which cl inically ancl anatomically 
belong together 1 No one woulrl hesitate to rank that process 
which is known as chronic pneumonia in the group of pulmo
nary cirrhosis the moment it took plare in the lower Jobe of the 
lung. " ' ha t grounds ex ist for ranking it with phthisis because 
it is situated in the upper lobe 1 The description or the condi
tion itself in Rueble's article is admirable, but I must be allowecl 
to remark that just in consequence of this description I challenge 
this antho l''s right to classify his "simple chronic pneumonia" 

· undel' the head of consumption. 
I fin(l a pmdicnl argument in the fact that it will be far easier 

for the physician at the bedside to obtrtin a clear insight into the 
]ll'Ocess that is taking place as soon as he draws the dividing line 
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as I prop ose. And, fu rthermore, that many a physician and 
many a patient will p roceed quite difierently- lhe one prescrib
ing earnest measnres a nd the other carry ing them out- as long 
as the fa ta l word "consumption " has not been u ttered. 

If one reasons from the standpoin t above ind ica ted , then the 
clifierentia l diagnosis between interstitial pneumonia a nd phthisis 
loses many of its difficul t ies. 

Two questions must be k ept dis tinct. 
1. At the time of making the examination, have we consump

tion before u s or interstitial p neu111 onh1 wi th one of its sequels 1 
2. Ir the latter is the case, how g reat is the probabili ty that 

the indiviclna l in questi on will become consL1rnptive? 
The decision of t he first ques ti on will depend g reatly, as I ham 

prev iously set for th, upon the strength of the patien t and the 
behavior of hi s h eart. 

" ' ith reference to the second and more difl:i cul t question, 
several circumstances must be considered. 

IIeredity.-If t he indiddual comes from a consurnp tirn fam
ily, then the probability tha t what commenced as an interstitial 
pneumonia will finally leacl to consump tion is far g rea ter tha n if 
the reverse were tr ue. 

Age. -The more advanced the age, the less likelihood that 
phthisis will be added to interstitial pneumonia. 

E xciting Causes.- Ex ternal injuries or wonnds, hypostatic 
condi tions, croupons pneumonia, long-continued pleu!'i sy wi tlt 
efiu sion, are more f:w orable than chroni c bronchial catanh. 

Chronic bronchial catarrh , caused and main tained by dust-in
halation, is more fa·.-orab le than that which seems to a ri se spon
taneously or from a sligh t cold. 

A catarrhal pneumonia which runs i ts course rapid ly is, as a 
rule, more favorable than onP which progresses slowly . 

Seat.-Interstit ial pneumonia, situated in the lower lobe of the 
Jung, is less likely to be associated with ph thi sis thai1 when situ
a ted in the upper lobe. 

Accompanying and R esulting Conclitions.-'l'be more exten
sive the development of emphysema, and the more sufTicien t the 
compensatory work of the righ t heart, the less the probability of 
phthi sis. 
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Tendency Lo Bronchial Catarrli.-The Jess marked this is, the 
Jess likely will the patient he to develop consumption. 

As a matter of course, the aggregate of individual, internal, 
and external conditions is of the highest significance, sometimes 
determining the fate of a girnn case. General powers of resist
:tnce-a good constitution, as we call it-a strong digestive appa
ratus, well-developed respiratory muscles, a skin capable ol 
quickly accommodating itself to outside condit ions-all thesP 
must be taken into account as well as the working power of the 
hrai-t and the possibi li ty of the patient's taking care of himseH, 
and, in a Iew instances, being able to live entirely Ior the benefit 
of his healLh. 

It may sometimes become a sufficiently difficult matter to de
termine tlw point qf' time when the supervention qj' plilhisis is 
lltreatened. Under some circumstances, in highly cirrhosed and 
bronchiectatic J ungs, physical examination fails us. In addition 
to the main landmark, the slow, strong pulse, I here Jay stress 
on the vital capacity, but only on condition that the patient is 
practised in the use of the spirometer, and that we have his pre
rious record, in this particular, as a basis of comparison. Even 
if all otlier signs seem to argue infavor of pltlltisis, we need 
not fear any immediate danger so long as the vital capacit1; ltas 
not diminislted and the pulse remains quiet. I am far from un
dcnal11ing the scales and the thermometer; they, loo, are accu
rate a ids, but they rank below the other two. Accidental causes 
Ior a loss of "·eight or rise of fever are more frequent than the 
evidence of their being accidental. 

'l'he dijfi;rential diagnosis between pure emphysema and that 
accompanit'd by cirrhotic processes has already been gi1·en abo1·e. 
I do not believe that the prognosis of these forms differs, in the 
majority of cases, from that of simple emphysema. If larger 
surfaces of lung have undergone cicatricial degeneration. or i( 
there is extensive bronchiectasis, then the thing iR d ifferent. \Ye 
must adcl to the account the probability of an earlier failure of 
the heart, the possibility or a putrid bronchitis. 

It is by no means always possible to distinguish a bronchiec
tasis, which furnishes a copious and constantly fet id expectora
tion, from empyema of long stancling which has opened into the 
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bronchi. R etraction or the thoracic walls occurs in the one case 
as in the other; all other manifestations may present a decepth· e 
similarity . It is only by the aid of a clear hi:;tory of the case 
that a rel iable conclusion can be reached. 

I ha,·e nerer witnessed the pe1:foration outward o.f tlte pus 
.frorn a bronclliectatic cavity. 

Biermer, 1 however, adduces a case which ca.me under his own 
obsen•alion, ancl cites another from Bamberger. H will require 
accurate knowl edge of the previous condition o[ the patient, 
whether thi; be obtained tl11·ough our own observation or from a 
careful report, to g uard us against confounding this condi tion 
with an empyema necessitntis, the s ig ns o[ which are othenvi~e 
folly dereloped before u s. 

P utrescence of tlie expectoration may vary in significance 
both ::rn regarlls prognosis ancl diagnosis. It may be ltabitna1, 
and, to a certain extent, the contents or bronchiectatic cav ities 
<·ommnnicating with difficulty with the larger air-passages, are 
always decomposed without there being any special signi li cance 
to be attacheLl thereto. 

~\. rery difforent degree of importance is to be attached to 
this condition when, arising occasionally, it betrays itself both by 
its reaction upon the general condition aml upon the local pul
rnomu·y disease. 

The danger of these conditions, comprised under the common 
uame of putrid bronchitis, is to be seen by statistics. Troja
nowsky found putrid bronchitis to be the cau;e of death in more 
than one-third or the cases of bronchiectasis collected by him. 

A.nother point of prognostic significance here is the demon
stration of more or Jess extensive foci of catarrhal pneumoni>t 
diffusely disseminated over the lnngs, but found more ex ten
sively and more frequently in the lower than the upper lobes . 
. \.ccorcling to Troja nowsky, the lungs were found involved in 
nearly Ioul'-fifths of the cases of putrid bronchitis. 'l'he more 
ex tended the pneumonic centres the g reater the clanger to life. 
But this danget· threatens even in smaller consolidations, inas
much as the gangrene of the lnng, wh ich supervenes with com-

1 Virchow's llandbucb, I. c., p. 744. 
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parative rapidity, leads locally to hemonhages, to perforation 
and pyopneumothorax, while generally it increases and hastens 
the putrid infection. Tlte fever does not always a:f/'ord a sofe 
index to tlte degree of danger. Often enough, normal or sub
normal measurements appear toward the fatal termination. 
During the progress of the disease also we may sometimes find 
a but slightly elevated temperature. 

The pulse may be of great prognostic value in putrid infec
tion. A high rate of frequency, 100 and over, points with great 
certainty to a near end. 

In addition to the point akeady indicated, of whether an em
pyema has perforated inward, the diJierential diagnosis may still 
involve the question of whether or not dilatations of the bronchi 
are present in addition to putrid bronchitis. Aside from the his
tory of the case, the most important question here will br, 
whether or not physical exploration can demonstrate the pres
ence of such cavities. 

The prognosis of the individual forms is found to be most 
favorable in the emphysematous-bronchitic conditions in which 
there are smaller bronchiectatic cavities having fn~e connection 
with the air.passages. Next are those forms which are mixed, 
representing emphysema together with consoliclations of the 
lungs, having cavities with the free escape of their contents, 
consequently those, in particular, which sometimes present an 
entirnly odorless expectoration. Those cases showing extensive 
consolidations, and those of ectasia with uniformly fetid expec
toration, are probably equally dangerous. 

Treatment. 

In interstitial pneumonia we can only speak of a cure-that 
is, the entire cessation of all diseased processes-so far as it 
refers to the prevention of the results of the local disturbance. 
This I oral disturbance itself can never disappear, for the develop
ment of cicatricial tissne--which always implies a loss of pnl· 
monary tissue-must of necessity follow the inflammation of the 
connective-tissue framework of the lung. 

We are, therefore, obliged, from the outset, to limit our 
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therapeutic efforts to the task of enabling out· patient to get 
along with the remnant of lung left him, and preventing auy 
further loss. 

These ends may be attained-
lst. By preserving the patient from renewed attacks ef bron

chial catarrh. 
2d. By preventing any inflammation that may exist, whether 

it be a catarrh, a pneumonia, a pleurisy, or what not, froni 
extending to the pulmonary framework. 

3d. By supporting, or at least not disturbing, tlw efficacy of 
the compensatory arrangements which have been developed with· 
out our assistance. 

Besides these main indications, others will of course arise 
from time to time; hemorrhages, putrid degeneration of bron· 
chial secretions, etc., will make fall demands upon our attention. 

'rhe prophylaxis of bronchial catarrh need not here be dis· 
cnssecl exhaustively. 

I will merely call attention to the fact that it is a mistn..ke to stop cold wash
ings, affusions, or rubbings, to which a patient is accustomed, dlll'ing the con
tinuance or a catarrh. If this is done, and the interruption lasts for a considerable 
time, it will be necessary gradually to accustom the patient to their use again. 

After severe hemorrhages, on the other hand, I always hn.ve these a.pplications 
stopped for at least a few days. 

As there is generally no reason to fear the involvement of the 
lung strncture until after the lapse of a considerable time from 
the beginning of a bronchial catarrh,-an arnte catarrh but 
very exceptionally inducing this condition,-tlw thing to be 
prevented, above all else, is letting a bronchial catarrh become 
chronic. 

I would not unduly depreciate the value of effo1·ts in the cli· 
rection o[ local treatment, but I do not believe that value to be 
high. \Ve know how obstinate a well-rooted nasal 01· pharyn· 
geal catarrh is likely to be, notwithstanding that both are far 
more accessible to local treatment than a catarrh of the bronchi, 
particularly of the finer ones. Aud this despite the best methods 
or apparatus for inhalation. 

I lay tlte greatest stress 1tpon the value of good local cts well 
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as general nutrition, because we may, in this way, most readily 
create a power or resistance which will not permit the long con
tinuance of newly acquired catarrhs as soon as external , injuri
ous inll uences are avoided. 

I hold the idea or Dr. Brehmer, of Gorbersdol'f, to be a correct 
and happy one, which proposes to improve tbe nutrition of the 
lnngs throug h the appropriate regulation or the activity of the 
heart. \Ve certainly need not lirnit its appli cation to those cases 
of consumption which are characterized by defec til·e power of 
the heart-muscle, whether this be congenital or acquired. On the 
contrary, I believe that Brehmer is quite correct in applying his 
views to the treatment or phthisis generally. I likewise see no 
rea::;on why persons suffering from interstitial pneumonia, with a 
tendency to ever-recurring, long-continued catarr~1s, should not 
be subjected to the same treatment. If it is succe::;sful in the 
g raver condi tions, we may, with greater confidence, expect that 
it will be so in those which are more trivial. 

It may undoub tedly be accepted as the teaching or experi
ence that pathological di sturbances are sooner rcmored if the 
circulation or blood in the organs affec ted is actil'e. This con
firm s the theoretical basis of Brehmer's procedures, the practical 
results or which are es tablished beyond a doubt. 

Brehn1 er himseir has very correctly pointed out the impor
tance or paying eqnal attention to the general as to the local 
nntriti on. 'l'he composition of the blood depends essentially on 
the qu·t!ity or the nutriment taken up. The nourishment of aa 
indi1·idual organ depends as much upon the character of the 
blood as npon the amount which flows through that organ in a 
given period or time, therefore it likewise depentls upon the nn
tritirc rnate1fal in troduced. 

The state or nutrition of a person suffering from habitual 
bronchial catarrh ancl bronchiectasis, or cinhosis or tl1e lungs, is 
liable to such g rea t variations that no distinct " rnles of living·· 
can be lai(l down which would be always applicable. Any 01w 

familiar with the principles of scientific dietetics, as laid clown in 
the works of Voit and his pupils, will readily hit 011 the right 
}Jlan. 

I would merely further remark that, in patients of thi s so1·t 
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more than in others, we must insist on proceeding slowly, ancl 
not causing a perhaps irremec1iable slrnttering of the constitution 
by too vigorous measures. A line of treatment, based on the 
laws of the metamorphosis of matter, calls for a ti rm and skilful 
haml in its application. 

T!te value ef certain baths has been empirically established. 
Even though we may be unable to tell the reason why, it is, ne,·
et"tbeless, true that Ems, LippspringP, Ober-Salzbrnnn, Soden, 
etc., have been of permanent benefit to many patients. 

In the present state or our knowledge it is hardly possible, in nny given case, 
to determine with certainty which will be more ad\•antagcous, a residence in 
GOrbersdorf, in Dnvos, or at some other elevated spot, or at one of these baths. 
E,·ery physician will refer to his own experience. Few will be in a position to 
deduce from thi,; experience a definite scientific conclusion which would be ac
CC'ptecl by others. 

'Yi th this caution, I may expres<; my own opinion that, as a g-eneral rule, those 
establishments situated at high altitudes, and in which Dr. Brehmer's ideas of 
treatment are carried out, are to be preferred. 

Bnt it is not every one whose circumstancPS will aclmit of his 
visiting a health resort. For the benefit of the large number 
who cannot do so, it will be well for us to carry out, as far as 
possible, the principles of Dr. Brehmer's treatment. No one 
will cleny a certain supplementary value, in the way of treat
ment, to any method of exercise which inclnccs deep inspirations, 
together with :i degree of bodily activity that somewhat acceler
ates the pulse withottt making any excessive demands on the 
heart. This may be accomplished most sat isfactorily by mountain 
climbing. The best way to secure conscientious obeclience to onr 
directions is to be very explicit in prescribing the number of in
spirations to be taken in a minute, or the length or time that is 
to be spent in tra,·ersing a certain portion of road . I generally 
let my patients spend three or four hours a day in such exercise 
- not consecutive hours, ancl not the hours immediately follow
ing the principal meals of the clay. 

Consiclernhle ac1rnntage may accrue from permitting patients 
to carry a stick laid across the back and under the arms, its ex
tremities being graspecl by the hands. This 1vl ieves the indi
vidual of the burclen of his arms, and greatly facilitates the ex-
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pansion of the chest. Such lung-gymnastics must take place in 
1 he open air. 

One of tlte 1nain require;nents for persons suffering with 
chronic pulmonary troubles is an abundant supply qf fresh .. 
pure air. \Ve do no t mean to say that sleeping with open win
dows, ancl other similar extremes lately ad1·ocated with much 
bluster, are to be recommended to every one. Injurious air must 
certainly be avoided even at this price. 

The pne11matic treatment, whether it be given in a cabinet or 
by means of a movable apparatus, the best of which is \Valden
burg's, is sometimes of considerable value. In certain instances 
it succeeds in causing collapsed portions of lung to expand again, 
or overdistended portions to return to a smaller size. Nor would 
I nnderestimal<i the changes in the blood-dis tribL1tion within the 
lungs, nor the influenc<i on the amount of labor performed by 
the heart, which may be effected by thi s means. But I certainly 
doubt whether the expectations of "raldenburg' will be realized 
to their fullest ex tent. 

I do not consider it necessary to restrict one's self to but one 
applicatio11 a day of \Yaldenburg's :ipparatus. It has not ap
peared to me to be so powerfol an agency. I have allowed 
three charges or the gasometer at a session to be used as often 
as six times a clay without causing my patients any inconveni
enre. 

There is one medicine which I give regularly and continuously 
- that is, oil of turpentine. All patients who continue to have 
au expectoration, even though it be but slight, after interstitial 
pneumonia, are ordered to take twenty to thirty drops of tur
pentine in milk every morning. 

In support of this prescription I can only adduce my own 
experience. I believe I am safe in asserting that the amount of 
the expectoration is thereby diminished, its fetor is lessened or 
quite disappears, and in a short time a tolerance of the remedy 
is establi shed which averts disturbances of the appetite or or 
digestion. 

1 Die 1meumn.tischc Bchu.ndlung der Respirations- und Circulations-Kro.nkheiten. 
Berlin ; Ilirschwald, 1875. 
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I direct the use or the turpentine to be continued from year 
to year. 

In anmmic patients I prefer the use or arsenious acid, in 
doses of lfre milligrammes to one centigramme a clay, mther than 
that of iron. It has appeared to me sometimes as if the entire 
condition had taken a turn for the better after the use or the 
arsenic. 

In cirrhosis o.f tlte lungs tlw physiological compensation for 
tlte lost portions of respiratory s1t1j'ace is U(l,(lertakmi almost 
alone by tlte rir1ltt side ef tlte heart. 

The efforts of this organ often suffice fot· a long period of 
time; but if the heart grows weak, then either bronchial catarrh 
follows, which readily becomes chronic, and is accompanied with 
renewed i1wolvement of the lung-tissue, or all the manifestations 
arise which belong to cardiac insufficiency, as dropsy, etc. 

I believe it to be important to keep all these things in mind 
when giving advice with regard to the manner of li,·ing of a per
son laboring under pulmonary cirrhosis. "\Ve shall then often 
be enabled to regulate matters which, while appearing trivial, 
may, in the long run, prove very important. I merely mention 
among these the use of tobacco, of spirituous drinks, lhu matter 
of keeping watch over the amount of fat accumulated in the 
body, the exercise o( moderation in physical exertion, in sing
ing, loud speaking, etc. 

Our endeavor here must be, just as it is in valvular disease or 
the heart, to postpone as long as may be the period when it shall 
no longer be possible to provide adequate compensation; for it 
is a morn than doubtfnl advantage to escape death by consump
tion or putrid bronchitis merely to perish through cardiac insuf
ficiency. 

There may come a time when all our therapeutic measnres 
must be directed to combating this cnriliac weakness. If the 
latter depends upon actual degeneration of muscular tissue, 
then all we can do is to afford temporary relief. This, however, 
is not the place to discuss the use of digitalis, of cardiac stimu
lants, etc. 

The situation is quite clill'erent in case of tlie deposit of fat 
within or upon tlie !wart. In my opinion, we may here generally 



!J12 JUERGENSEN.-INTERSTITIAL PNEl1'MONIA. 

succeed, by means of appropriate diet, in efiecting a gradual but 
permanent imp1·0,-enrnnt. 

\\' e have still to consider the treatment of two incidental 
processes, ,·iz. : ltemorrhage and the putrid degeneration qf tlte 
bronchial secretion. 

I pointed out above how the pressme of blood effused and 
coagulatecl within the bronchial tubes may sometimes directly 
cause an opening into a vessel. In orrlcr that thi s can be accom
plished, it is 1wcessary that the blood shoulcl remain for a con
siderable time in con tact with the place th ns opened. Coughing 
is liable to cause its expulsion. 

Any considerable distortion and distention of the bleeding 
vessel, such as must inevitably be caused by more viol ent respi
ratory movements, fa,·ors the detachment of a thron1bns which 
forms in the interior of the vessel soon after the hemorrhage, 
plugging it up. Consequently, the suppression of violent respi
rato1·y movements is om· first and most important duty. 

11Iorpliine, in doses not too small, j'u1jils tlds as well as an
other important indication. 

A high degree of self-.control or great habituation to the oc
currence, is necessary to prevent a person who is ]urdng a pul
monary hemorrhage from becoming excited and having palpita
tion of the henl't. The sudden and powPl'fnl inrreasc of arterial 
tension certainly does not favOl' a cessation Of the hemOIThage; 
hnt if enonglt morphine is given to induce sleep, and by lower
ing reflex excitabi lity to arrest cough, we have accomplished the 
first aml most important thing to be done, viz. : to bring about 
conditions favorable to the arrest of the hemorrhage. 

Objections to the use of opiates in pulmonary hemorrhages 
ham recently been advanced from ,·arions sides. The basis of all 
of them, wltctlwr acknowledged or concealPd, lies in Niemeyer's 
doctrine of th<' prniluction o( catarrhal pneumonia, Ol' at least 
the favoring of pulmonary collapse, by means or the bloocl 
efinsed and left in situ. E1·en if we should admit the possil.Jility 
of this laking place, it is still to be remarked that a pel'son put 
to sleep with opium or lllOl'phine by no means breathes superfi
cially, but deeply. Nor does he do this spasmodically, bnt 
quietly ancl uniformly, so that the distention of the vessels situ-
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ated within the lung takes place gradually. If we compare with 
this the nou-narcotizetl victim of a hemorrhage, noting his anx
ious, superfidal respiraLion, observing how, on the slightest 
tendency to cough, his glottis closes, and the rapidly contracting 
abdominal muscles place the contents of the thorax under high 
pressure, we shall hardly remain in doubt that such a proceed
ing, while it; maintains the hemorrhage, does nothing to })l'event 
pulmonary collapse. On the contrary, the use o[ narcotics 
may be recommended to the adherents of Niemeyer, because 
the qitiet, deep sleep of 'lnorphine secures the expansion of the 
lung. 

The important point is not to give little doses, repeated every 
hour or two hours, by which the patient is never relieved from 
his state o[ excitement. I inject l~ to 2 ctgm . (about t tot of a 
grain) oC morphine under the skin. At the end of half an hour 
at the outside the patient is usually asleep, his cough subsides, 
and his pulse grows quiet. On his awaking I repeat the dose 
if there is much tendency to cough. The mental excitement is 
not likely to continue unless the hemorrhage recurs. 

As soon as the seat of the hemorrhage is known, it is well to 
employ the external application of cold. 111 common with most 
physicians, I apply large ice-bags. 

In the way of nourishment I allow my patients for a few 
clays only to take a little milk; if they are very thirsty, to suck 
pieces or ice. It is, furthermore, essential to secure abso lute 
rest in a comfortable position in bed, the heacl and shoulders 
being raised to facilitate the breathing, ancl to provide for the 
admission or fresh air. 

This method o( procedure has, at least, given me as good re
sults as any other method recommended. It has this adrnn
tage over some of the others, that, inasmuch as it follows the 
physiological conditions found to exist, it can be intelligently 
and easily adapted to altered conditions as occasion may re
quire. 

Circumstances may demand a deviation from the procedures 
above described. 

Some people, though not many, are utterly intolerant of mor
phine. They ca nnot be carried beyond the stage or excitement 

VOL. IX.--08 
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which generally precedes narcosis. \Vith such persons the rem
edy is to be aroided. At all events, no attempt should be made 
to compel rest by increasing the dose. 

Sometimes we may then attain our purpose by the use of 
hydrate of chloral. But this also may fail, and, it appears to 
me, oftener than morphine. Under such circumstances I have 
once seen the excitement caused by chloral positively dangerous 
to life. 

As a rule, we shall be spared all embarrassment, as the ma
jority of patients have aheady at some time taken morphine and 
know how it acts with them. 

Others find it difficult to remain in bed, as it eauses a sense of 
constriction and cough. In such cases I have not been arbitrary, 
btlt have consented to their exchanging the bed for a comfortable 
seat. 

Sernre hemorrhages threatening life, under some circum
stances, call for the employment of cardiac stimulants, or even 
of transfusion. Then the origin of the hemorrhage is of far less 
consequence than its amount, and all those rules hold good 
which are laid down for treatment in any case of serious loss of 
blood. 

I make no use or the hromostntic remedies of the books, o.s I hnve not been 
able to satisfy myself of their effica1;y, and am convinced of their injurious effects 
'vhenever they are given in forge quantities. 

The putrid decomposition of the bronchial secretion, which 
attains a considerable extent and attacks healthy lung-tissue, 
demands careful treatment. 

According to the communications of Gerhardt,' the methodi
cal compression introduced by him, which p1·odnces forcible 
expiratory movements, seems, to a great degree, to effect the 
evacuation of the putrescent bronchial secretion which has been 
hoarded np. The employment of this compression twice a clay 
was followed in a sho1·t time not only by rapid abatement of 
fever, but by the improvement of all the symptoms. I shall not 
hesitate, in the next case tbat comes under my treatment, to fol
low Gerliardt' s method. 

1 D. Arcbiv f. klin . Med., Bd. A.'V. 1 p. 1 et seq. 
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In these conditions also I should place the oil of turpentine 
at the head of the list of medicinal agents. 

Under its use I ha.Ye seen a cure effected in two cases of putrid bronchitis 
which attacked hitherto sound lungs, ancl ran a Yery severe course,-the lung-tis
sue in the one ca.se being very deeply involved. Tb is man died a little Inter from 
intestinal obstruction clue to twisting of the gut, nncl post-mortem examination 
showed that the Lenling of the cavities then cle\·elo1)ed was already completed. 

I give the remedy in large closes-ten to fifteen clrops every 
two to three hours-and belie,-e that we accomplish at least as 
much in this way as by inhalations, which are more inconvenient, 
are often very awkwardly caniecl out, ancl do not admit of any 
accnracy in the close. I have some doubts about the advantages 
or the immediate action of turpentine upon a mucous membrane, 
inasmuch as when administered internally it reaches the bronchi 
in a greatly altered condition, having undergone chemical changes. 
There can be no question about its value when administered in
ternally. ""hen given by inhalation it is impossible to deter
mine whether its efficacy is dll\J to the contact of the unchanged 
oil with the mucous membrane 01· to the secondary action of the 
article as altered and found in the blood. I have never given 
more than a daily allowance of from 4 to 5 grammes, ancl have 
generally got along with from two to three. I have never seen 
any ill effects from the larger closes. 

One or the most important indications in the treatment of 
putrid infection is to keep up the strength. 

Besides combating the fever-the means for the accomplish
ment or which I need not here indicate-I lay great stress upon 
the liberal administration of alcohol, whether it be in the form 
of wine or or stronger liquors. I am of the opinion that this is 
the group of fevers above all others best adapted to the alcohol 
treatment for fever proposed by some. At the same time I have 
no experience in the exclusive employment of this method of 
treatment. 

Ventilation cannot be strongly enough insisted upon. 
Sometimes this cannot be sufficiently accomplished, even un

der the most favorable social conditions. I have had the becl of 
one of my patients placed in the miclclle of a hall, have had the 
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windows set open, in spite of severe cold weather, at the same 
time heating the room up as well as possible, and even then have 
not succeeded in entirely banishing the stench. 

As soon as the weather will at all permit, it is well to bring 
such patients out into the open air, protecting them against the 
sun by means of a light canvas awning, or something of the 
kind. 

This procedure has been tested at Kiel under such varied 
circumstances, and to so great an extent, and found unobjection
able, that I have entirely lost my fear that patients thus treated 
may "take cold." 
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ofca.11ccrottbeblliarypaMQS'e&,67a;inetiology 67f>,6::i:2. 
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Antimony,tart.arized.lnsuppurativeheJ)lltitls.155. Dile-ducts,11.~inconnl'.'Ctionwitb,547;11.nat:o-

Antiphlogi1;ticmcnsuresin perforation of the biliary mO·Jlhysiologicnlremark.sconcerning,500; calcl· 

paSS11ges,GOt.i flcation or the w11.l\s of, C>ltl; cancer of, ll)m11· 

Antiphlogosis, local A.nd geneml, in c:imdatlve lntlnm toms and dingnosil'<, 574; dun1tlon nnd treatment, 

mntionofthebilinry1lR'lllllgc11,556. b7G; ctiologyof,572; capillnry,7; cnta.rrhnl ln-

Appendix vermiformis, perforaLion of, in etiology of finmmation of, DO!l; symptomatology, &;.I(); cn-

hcpatic 11bM:cs..«, !l5. tnrrh of, in etiology of gnll-swnes,1H; cham::('s 

in,causcdbytubcrculosis,5G6;chnngeslnthc 

b!leindilatcd,507;chronicblcnnorrhreaof,!:i2-1; 

hepatic clrculatorydliiturbnncesinlheliveriuetiologyot 

Arteries, aLheromatous degeneration of, with gall

stones,712. 

Artery,hepatic,aneurismof,S.14;pu\monnry,;::hnuge 

inl)Qllitionof,ininteretitialpucumonia,SS2. 

Ascarii;lumbrlcoldesinthe bilfarypa'<l'agcs,li'i5. 

A11CiW,11~equclofeanc.--rofthelivcr,8'7;inchron· 

ichcpaLlccongcstion,78;incirrhosidofthc 

liver,189; inintc1'btiti11I pncumonia,S':".2; ill JlY· 

Iethrombosis,798; inijyphilitichcpa.titis,233. 

AstringcntsinsuppurativchcpatitL«, 157. 

Atelcctasisof lungs in etiology of hcmorrhagofrom 

thellver,S.1. 

Athcromn 11uociated with ;;all-~ton es, 71:?. 

Atrophy,acute,ofliver,.2JS; e.uatomicalchnngcsin, 

250; 11nlhOIOl!.'}·of. ~IS: chronic, of the livc:r, in 

etiologyofpylethrombo!<iB,789; cya.notic.of tho 

liver,li7;cynnoticandindumtio11ofthelivcr, 

203, grann!nr,of tt,c livcr, 166; simple, of the 

li\·er,202,3Q5. 

Auscult.atlonln1icrihepatltle, l85. 

cn.tnrrbof,514;closureof,byblllarycalcull,82-I; 

complicati011sanoJsequelreofcntarrhalinflnmma· 

tlou of, 52·1; congenital occln~lon of, 588; con

nective-tissue thickening of the walls of, 5·19; 

croupous int\nmm11.tion of, &HJ; croup of, 557; 

diagno;;iflofcntarrhalintl:1mmationof,525; dila· 

t.atlonof.().l!l;dilatationof,aaasequclofcnt.arrh 

of, 5~4; diphthentic inflammo.tlon of, 5-1\1; dig.. 

ea<>e~ of, ·100; disoroers in thecnnaU1.atio11 ot tho, 

fi7ti;disturb11nce11inthocont!nuilyof,t);)(}; 

dropsyof.597; duration,termination,a11d prog· 

no.;is of catarrh of, 527; e<:hinocoocus in,!&; 

eliologyofcatnrrhalinfiammationof,511;foreign 

bodicsinetio\ogyofistcnoslsof,580: hemorrhnge 

of, 561; mt\Rmmntiunof, in etiology of ~w11osls 

ano.locclu;;ionof,5:>1:intra·hepat:c,ulceration 

of, in etlol()j;!"y of heJllltic A.bite"~- !12; Jiver

lecchc.3in,670; muscular clement.sin,5l5; 1100-

IJ!n,.msamltumorslnetiologyots1e11osi11 and oc

clnl!ion of, 5~'9; occlusion of, by cchmococcus, 

OSI : occlu~io11 of, ln etiology of purulent and ul

cerative inflammation, o:m: parasitei; of, t:G!J, 

BACTERIA., ill acute atrophy of the liver, 258; in de- JJl\msites ill etiology of ~tcnosi~ nm\ oc-cln~ion of, 

striiction ofgall-stones,'105; globular, 111 etiology 5$1; pa~holOflicnl anatomy of ent..nrrh:tl intlam· 

ofhepntic11.bscess, 10.1 mationof,515; 11athologyc.featnrrbalinfinmma-

B:-iths_inhyperremiaof the liver,iS; in intcrstitinl tionof,518; perforationof,1151; pc.rfomtion11of, 

pncumoni11.,909; wnrm,in hepatic colic,7GS; in f)athology And etiology of, G31; perforation of, 

suppurativehepatitl!>., 1!:6. symrtomsRnddingnO!'isof,GSI; 1JoCrfor11.t1onsof, 

Beerinclrrboelsofthc\h·er,207 tcrmin11tion11 nncl 1irognosls n.1}(\ treatment of, 

Be\ladonnn.lnhep.."lticcollc,1G7. 655, 63!.i; J}(' ritormis from pe11oration of, 5t>5; 

B1le,arcumulationof,lnctlologyofdilatation of the J)Cr«is1cnt occlmdon of, differential diagnoFis 

gall-bladder, 6-'W; accnmulntion of, in the inter· fromcirrho;:i~oflhclivcr,203; llhlegmonousin-

v11.\ betwet>n periods of digestion, 508; 11.mount fiiunmation or, 6-l'J; poison.• In etiology of ca-

and qualitJ of, in fatty liver, 4G5; ncM, in eti- tarrhof,514. 

ologyofp;all-stonea,':"02; changC11i11. in dilated Biharycolic,'i4 1; t111tulru.65!l; tumor,G.33. 

duct.£<. 5'J7; coloring m11.tter of, 8; constitution Ull lnry Pus.;;uge~ , Purule nt , D iphthe-

of, in clilatation of tho gall-bla(ldcr, GaG; effect a·i t lc, a nd Exud a t ive l n fla rn1n n tt o 11 

produNl(l on lho JIC'ritoncnm by. 008; e11cap&11· o f.51-l;etiology,5Jll; p11thologieal11nntomy,5·11; 

latcdcxndutionof,65 1; In etiology of cntarrhof eymptoms,5f,(); dh,gnosl11,W:l; dumtion,coun;c, 

thebilc·ducts,515; lnthcabdomi11alcnvlty,608; tcrminat!on,l)j.l;prognosis 555;trentmcut,G.>6; 

method of pa$llgO of, into thecircn!atlon, IS; round-worm ln, tli5; rupt11rc of,636; rupturo 

mo.•m"""• in<h•blll"Y"""""""""' 1>1=1 fromdiJat.Ho•>,508; "•no•l•of,540,577:"'"" 

~:~g~~~;.:~~ ~·:::~;::~:~:.;I Dl l~~:~Si~::~f~~~i~::::.i~~:·:~~=::~ 
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603; dlngnOR!s, 613; cau@e'I, termination, ncd Bronchitis,putrid,005; putrid,l\\oobo\in,!115;putrid, 
duration, li2ti; pr.>gnosia, G29; tretttmcnt, 6=~. oiloflllrpcntineiu,!115; 1md emphysema min-

treatmcnt of cntnrrh of, 52'J; tumoN of, 500: teri;titinl pneumonia, 87G; with cirrhosill of tbe 
tumon1lnthercglonof,5Gt.i; u\ccr .. tiveperfora- li\·er,201. 
tion of, 5-W; wounds of, followed by phlegmon, Buckthorn, bark or, In hypcrrumiaof the liver, 79. 
{HU. 

Bil!prasin in the urine in canccroftheliver,3$6.IC.oR,OT>OF>'m>.ovRn•" 
Bilirubin,8. 
Blcnnorrhrenofthebtle-duct.8,5'?1;chronic,ofthc 

bi!iarypnl!l!ngei..82-1. 

Bowels, displacement of liver 

of,47. 
Bralu, affectlon1tof, inclrrho!!.lsoftheliver, 199 ; af

fection of, 111 pundicc, 23; a1lpear,111ce of, in 
acuteatrophyoftho li\·cr,2G':?;disturbancesof, 

in a111>1>umth·c hepatitis, 130; mcta_.;tatic n!>sce!iS I Co<l>ortio' •~"'" ""'"''•'''°' 
of, in lnten<tilinl pneumonia, b76; 11ymptomi;. im-
mediate cause of, in acute Atrophy of the li\·cr, 
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Cholangit111, 5-'U; 11pontnneo11~. 511; 11\ceraUve, (i."il. Countcrirritation in exmlalivc inflammlltion of the 

Cholecystitiil. 55i; oontu~ion~ in ctioloi:J of, 510; biliary pn'>l!age~ 5$ 

hemorrhl\(;'C in, 551; Jlltmdice as a 11ym11t-Om of, Craq111:me11t in iutenotltial 1mc11monia, 885. 

55'!;operntlve1iroccdurcin,5"56;purulent,ngc Cre11sotemhcpatlcabsoess,l63. 

in,5-ll;IJCxin,511, Croupofthcbiliarypa.gg.'\ges,OOi. 

~;~if ~~:~~1i::::::::::~::::::::~~~:.': I ;~;g:;~~.~;;:,;~;:~;;~ ;~m·· or tho 

in etiology or cirrhosis of the li\'cr, 170,2'":!1; in Cysticcrrusccllnlos..-clnthclivcr,•192. 

Cho•~:~.'.~::~:;:r:~:~:::~~:~ii~~;·~~~;";,'•· 608 ; I c,m rrom 0001 0,10" or tho •n~•"'"· 649. 

:::t,tI}I~~~I~~~~;~:;:~::,:~~~~~~~~:~~~: I JHt~~~~:I/~~@::.:::~::::;~'.:~:~::~· 
. ;7,~:{i:~:~.~~;:.:;,::::E::~:2 ;~,:,:~::~::::: I n;"~::~~~~~,~~~:::~~:"~:;:::;~~:~m::: 

ch:1.11gea ir.,177; cuurse, modes of termination, or, inetlologyofjnundice, lli. 

and 11rogn01<,il1 in. 20 1: diagnosi11 of, 201: differ- Dinrrh(]!a in 11ylcphlcbiliF, srn; in ~yphilitic hcp:1tl-

cntinl dl:1gno~i11 from cyanotic induration, 68; u~. 23'1. 
etiol~yof,lGti;inctiolog-yofacuteatrophyof Dinthf.">;ill, h<!morrhngic. incanccrofthelivcr,401: 

thclivcr,2-lj; patholo<JyOf,175;1-ymptoms.,183, inctiol~yofgall-10tone11,711. 

treatment.of, :..'OG. Diet, n fanlty, in etiology of gaJl-~tonea., 718; ineti 

Cirrhosi11of the lungi1. ~rr. ology of nbscc~~ of the Ji\·er, HIS. 

Cirrhotic crackling in intcr~titin1 pneumonia, BS-I. Dietetics in etinl~y of hypcrremia of the lh•cr. 5!J. 

Ulhnatl'.chAngc or.inclio\ogyof hyperremia of the Dige-;tion,di;;turb:mce11of, in chronlc111und1ce,6(1S: 

lwcr, 62; In ctlo:o~yofpll-stonc~. i(}!), di~turb.u1ccof, in fntty \i\·cr, 4!.i7. 

Cod-liver oil contr.1indicntcd in falty liver of con- Digcstfre cannl, changes in mucous membrnne of, in 

1mm1)tion,47:.I. ncuteatrvphyofthelivcr,:.!GO, 

Co1Tceinct1olngyofhypcrremiaortheli1·er,til. 

Cold, exposure to, In t't~ology of cnt.arrh of the bile-

ducts, 512; c:q)08:.irct.o,inctio:ogyvfhc1mticab- Dii.t,•Uon.•hnpio,of<he••ll·bt"lld0<,{IB2. 
llCCSI:'., !)I; In acute hcpatiti~, 15.1: in etiology of 

hepatic nb'!Ce~!<, 112; in hemorrhage of the liver, Di1)htherin1 i11lc~t111al, m cirrhoijitJ of the liver, 2(1]. 

8-1; in hCJl;ltic conge~tion, SI, 8-:!; i11 pcrihcpati- Distonm hCll!llicum rrnd dl~toma lnnceolatmn, 670: 

u~. 87; 11'6 of. in pulmo111ry hcmorrhnge. !}J:J.

1 

hrenmtobium. 83':!. 

:::~:.2~g::~::~::~~ ;nw, I~; P~<' ::~~~~:i~i~~::~::::·::·ii::.; ::Y~•rom;a 
Compres.~lon, mcth•xlical, in 1mtrli\ bronchitis, 914. Drop~y of the biliary pn1>S11.ges, 597; ot the gall-bla1\ 

Condition,110Cinl, irictiol~)·ofgall-stones.710. 11er,f~'l:>.G.36..611. 

C-0n11cctivet.ii<ieuf',l'Ulorini:;111atterofbilein.20: con- Ducts, hcj)lltic. gnll-l!to11e!lin1 7•13, 753. 

trn.ctionofcic.itricinl, In etiology of bronchiect.a· Ductu,cholcdoch111,catarrhnlswellingof,inetiol(lf:!"y 

sie..R60. ofcbolreniin, 12: dosurcof,lnctiologyofhepatic 

ab5<X'sa9'2; mnrbi<lconditionsor, in etiol-Ogy(.>f 

mucous membrnne of 
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Duodrnum,cancerof,inctiologyof 1:<tcnl'lf<ie nnd oc- Fl\rndh:ntion of the gnll-blnddcr in oturrh or the 
clusion ofthoblliarypn'<l!aij:es_591;catnrrhof. bile-ducUl.531. 
inetiologyofcl\lnrrhofthcbile-ducui,511; inti.I- Fasting,prolougcd,condition of thegall-bladder In, 
trl\liun of snb~bnccor, in etiology of 1nundice, WS 
Vi; opening of hcrntic nbi;ce..g mt.I>, 131: pa11- 1Fal, nmo1111l or, in the lngc~ta. in eUology of fnt1.1• 
eagcofgall-eto1ieei11to,i21J. lwcr,<l\l;inncnten.trophyofthel\vcr,25kl:in 

Dnra11dc'ercme.-ly1U1n\ithontri1>ticum,'i7'?. thcstooh•ln chronicjrmndice,006. 
Dust-lunge..b49 Fnll)' Ll \•c r ,439; etiology, 444: frequrncy,4;;(): 
Dyecn~rylnctiologyofhepaticnbsccss, 05, 109. 1n\thological anat.omy, <157; pathology, ·162'. 

symptom~. Hifo; dingnO!lis. ·lfiS; durt1tion. trrmi-

~E~~~~~ i.l~E~~~ 

11;~i!;!~I~~ 
Emlotheliomn, primnry me\11onotic, of the liver, 3-14. 
:Knviro11mentnndoccupnlionineliOlogyofbronchiec

tn11is,Slil. 
Ery11i1ielnscnpitis. in hcpnlic Rb!ICC"-", 140: i11 cirrho

~i'IOf the Jivcr, ._IOI; in ctiohg)'of jl'llmdice. 13. 
Ethcrnsalithontripticum, 773. 
Exoorintious in etiology of stcno~i11 of the bilinry pnq. 

i;ngce.58-1 
E:i:er<:ieeinhypcr:emfo.o{theUvcr.78. 
Expcctom11u.1rrltant,in 1X'rfor11tion of hepatic ab

llCe&ll into the lung~ lf~I. 

E~J)f'ctomtion, chnmctcr of, In broncl1icctn~is. 891. 
Extrnva..'lfl.tion11ofl>Jootl inncutcntrophyofthclh·er, 

261. 

Exmlt1.t.ionofcncap•mlRtecl bile,li54 
ExudRtlon~. inflammatory, in etiology or dlep!acc

mc11torthe livcr, 45. 

P&CAL accumulntione In etiology of retcntlon-jaun· 

dlC(',594 
Fmcce, changes in, incanccrofthclivcr, 3\r.!. 

ology of Jl('rfo·Rtion11 of the bilinry pa<;•nge11. fl51: 
inctiolocyof11tAm011i1o(tbebilinryducts,5SU: in 
theport11\\'Cin,812. 

0.1.LtrBLADDER,acc11m11lntion of bile in, in etiol~J 
()f 1lilnt.'\tion uf,G.'H: "n'\tomical changes in, In 
ncutcntrophyoflhcllvcr,257:cnncerof.570: 
cntnrrh of, in e·iology of gnll-stone~. 714: chronic 
phl~monons lnflnmmatlon of, 7:?0: concretion~ 
in,71$; con<;titutionofthe bile indiln~tionof. 
G3G; cron1iousnnd diphtheritic lnfl11.mmntionof, 
542:1iih1tntionof,G3l;dilatn.tlonof,coursc,dn
ration,tcrminatio11,pro1:mosi-'",6l:?: dilatntionof, 
l'ymptom• l\nd di11.gn()l;ie, 638: dilllt!\tion or, 
trootmcnt or, 645; drop~y of, G.';5, G:G, 1\.11: cm 
pycmn of. 5~5., f~17, {}.II ; farmdizntion nncl 00111-
pression of. inca.t.nrrh ofthebilc-duct.s,5.11 : gall
stone~ in etiology of dilnt.'\tion or, {i.1 1 ; gangn:onc 
or, 5\.1; lnflnmmation of, Mt : mucous membrnne 
Of,505; lll)'XOffiil Of,5GSj ph\cgmOnOnS inORm
mationor, 515; polypo\dgrowtheof,567; ruptutt 
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tmumatiam in etiology of 

dilntatknof,&':I; ulceniof,51.:!. 

G.111-clucte, chronic oltlitcrntion of,3D7; dilated, in 

etiologyofhcpaticnll~!.l'i:intcrstitialhcpa· 

titifl fromaffoctions of.'.?13; purulent inffamma-

of the li1'cr, l!J!); mu;;cu\ar tilll!lue of, In acute 

atrophyofthellvl·r,260:1)11rolytlcoe>nditionof, 

in Jau11dice,.23; l>011itionof,inlntcntitialpneu

monln,RS2. 

p~ygo of, h•t.o <he i llcpatic n•in, closure or, In etiology of cirrhosis or 

the.liver, In: embolismb1wayof,incliologyof 

hcpaticn\>sces.<l,IC\l. 
He1>3titi'\circmn~rlbedi;;yphilitic,2"27; cytophthorn, 

2:38: diffusn. pnrcnchymntclfla,2.18; fibroi;a, 100; 

intcn>tltil'1, rroml\ltCCtio11'10fthc~all-ducts, 213: 

intcrstitial,ru.rcrformsof,211; m<'t.'ll'!atic,~ymp

toms of, 11<1 ; 1<llJ>J1Umtivc, 8.';i15::iO, 55:1: summ· 

mtivc, a11ntomicnlchnngc>Jin, llti; ~UJIJIUrath•e, 

Gangrene or the gall-bladder, 5 1-1 ; of the lnte.~tine. complicutions, 13!>; eu1l1mrnth'c,couri;c,dnration, 

7-11. tcrminntion,n.ndprognosisor,1 11 · 111111pumtivc, 

Gastro-cnterltislnetiologyof hcpaticnbsccss,!)1; in diognosis of, llO; su111mrali\"e, etiology of, 00; 

t·tiology of jnundlcc, 13 ~u1>pnrati\•e, gener l\\ fl'11turce or the disease, 11::1; 

Glands, bronchiRl lymphntic,co111lition of. in bron sn1>11umtive, JJathology, 118; su11p11rn.tive,l'ymp-

chiectas.is, b'il; llm11hntlc, enlargement of, in ton111.1-01ogy.121; suppurntivc,trentmcntof, 15:!; 

etiology or ob~lrm:tion or the IJilinry )JM<.nget;. syphilitic, :22-~; sypt1iliti<', 11nthologyof,2~1; eli-

5M; lym1>hnlic, of the 110rt.n heplt1ca, condition ology ot, !?'l'l; ~yphilitic, symptomatology or, 

of,inncut.e11.tro11hyofthclh•rr.25S. 231; tropical, re,·er in, 128; tro1>ic11.I, idiopathic 

Oli!<.'Kln'11 ca11sulc, ab~ss in, in etiology of pylcphle- character of, 129; vera, 11ive 11u11pumtoria, SS. 

biti~,s12. Hepa~periwnill!\S.t 

Glycin, 10. Ucrcdity in etiology of cnnccrof theln·er,3t.2: in 

Glycogcn,formntlonof, !l. etiologyof~111l-sto11C11,'ill; incliology0Cbc1mtic 

Gout In cllologyofcinhOAieof the liver,172; inrti- conge-;Lion,G;.. 

ology of gnll-etonCil, 711; in etiology of waxy llistog('n~i~ofcnnc<'rortheliver, 3-tl. 

lh·('r, 'ill. Bydntidsofthcliver, 3!l9. 

Grnvel,bilinry,700. Hrdrop8ductumbilin.rumsaccatue,5!n'. 

Gra\'ldity In etiology of acute atropbyo! tbcliver, Hyperrumiaofthcliver.67. 

21-1. llyJX'rplasfaorthcliver,314. 

Hy)X'rtrophy of tho liver, 313; 

3H. 

ge~tion, 'iO. 
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TceoanH<E.lllAinellologyofhcpaticab!lce<>.!1,103. 

lctenlll, 10; catarrha\11\ W9; men<>.trltaliS. 14, 18; 

11eon11hm11n,lG.Gl-.l;11MlllticU!l,l5;vernalisand 
autumnal!!<., 51~; viridi"" 2-t 

lndicaninthcurineincancerofthelivcr,387. 
lntlunt.tion,cyanotlc,otthclivcr,GS;granular,of 

thelin•r, ll:iG; >-im1>lc,ofthellver,212. 
Infection,acuw1e11tic,i11 etiology of acute atrophy 

ofthcli\'cr,217. 

Infect!ousd!..cnse!\ncute, inctiologyofinflnmm11tion 
ofthcllilc-d11ct11.,537. 

lnfl!tmtion, fntly,ofthclh•cr,410 

lnhii.lntlo11q.1111t1i!Optic,inpcrforntionofhepaticab-

023 

1mpprCAA!on, 26: hemnt01:"C"nom1,, 2-1; hemntogc
nou.;,~ymptomsof,2$; he11:,tog1.:n,m;;,etiol()l!yof, 

1:!; hcµatogcnom•, genemll'oympwmsof.19; hy

pertrophic ctrrh03i.swilh,::!1S; in acute atrophy 

oftheliver,260;inbilinrycolie,'i'IS;incirrho
sis o[ the \h·cr, l!N: in hc11:itie oongcstion. 'iO; 
inpun1lenti11flammationof theportaJ,·ein,SJS; 
in !!Uppnmtivo he1111tltis_ 126; men4runl, 'i2; 

mode of origin of,lu acute o.trophyortbe\h·er, 
2SU; nl"011!asms In, etiology or, 11; pho~phorus-

11·oi'I011!11gi11, etiology of, ll; eymptomnticcat.a.r· 
rhnl,trcatmentof,!)3-1. 

sce!l8J11tothol11ni;:•,ll.hl. iK'""''-"""'"""'''·'"''""Y'fhop•<ioooo<0"l" 
l m1omnln!n1111111mr11.tivehcpntiti11,l2!1 

Intc~:t, (li~ordCN of, in chronic hepatic hyl>('r::emia, 

Int~tlnalcnnl\l,chRngc11lngull-!'.tonesin,73S. 

Intestinal 11·11.11.._ ~nll-11to11c>1 in l'tiologyof ulceration, 

gnm.:rcnC,llml1X'rfor11otlonof,'i'·ll. 
Intc~tine, lm1>aetion of gall-~tonei1in, i.:10; symptolllll <!ition of, In O(:clul"\on of the lliliary p11~-a1;"C<1, 601; 

refemlllett>,i11eirrho--i11oftheliver, l9·:!; ulccra- tumorsofthe right, in etiologyofoblluuctionof · 
tlun.1m11gn:11e,1u1dpcrforntionor,'i'I\. theliilinrypai.sage11,5!12 

lodinei11:unyloill 1l~cncratlo11ofthciivh,43S; in K.rasis.,pyemic,l.netiologyo!he1NHicnb!;Cc!!j;,t03. 

Iroo::1~:f :':~'.'::::::::::::::::::~::~::'.' I::=~~:;~:~~:.:::!::.:: .. ::~:~::~,·:.:• 
:~~~~~~:~~~~~~1:~~~1~~~~4:£\; 

::::: 1:::,::·:::::~3~;::·::::::,~;:~'.;:;;,:, '.::: : E:::~:~ :~:~:,:~~~:~:: :::~: ,':::::: .,, 
11ym11tom in c:tn('('r of the liver, a8-I; ns I\ ssm1>- Llthontri11tienm, Durnmle'11, '172. 
tom in ocdu~ion of the bil!nry 1m><'!Uge11. 60~. f.0!1: I.in•r. llb>CC"'I or, 3~: ncute nlrophy of, 2.18; acute 
ae a 11ym11tom In ~tenosi5 of the bi\e.ducti>, 5:5:!; atrophy or, i•nlltomicnl ehnui:;::o.."I In, 2.)(1: nente 
as a 11ym11tom in i;yphllitlc hepntitis.ZJ:l: Dll a l\tro11hyor,dlni:n0«L•.,2':>S: ar11te11.tro11hyof, (111-
symptom or cn.tnnh of the hile-duct.s. 510; as a ration, t<>rminntion, 11rogn0o<I~. 301; tre1umcnt. 
~ymptomofchoh?Cl~tlti!I, 55:?; cnlculi in etiology 30-1; acute Rtrophy of, etiology of, 2-12: aeme 
of, l·I; cnt.urhnl, b'21; Cl\t.1rrha1,cau~sof,511: ntrophyof,n:ttureofthennatomica\11roce.~.290; 

ca1tSeor, in fioot:nµ: lh·rr, 55: change in thepo~i· nc111e11.tro1>hy of, p!ltholoi:ry of, 2h: ncnteatro· 
tionortholl\'trinetiologyof,5!1-': chro11ic,con- phy,sym11wnmtology,2l.i2: acmcfattyd~enern-
ditzon of the glomernll of the kidneys in,f,OS; tion of the nr·w·born, IW; acute 11ho-phorm1-
chronic,oonditionor IU"inein,007: chronic,{'()n- poiwning in etloloi:y of, 4j.I; ad<"nomaof,:.2-i, 

::M:nmountnntl qualityof llile infou,1-,400: 

amyloicldegenerationof,407;iu1nlyFii<nfthe 

prominent Fym11tom11 or ncute ntrophy of,21!1: 

nnntomlcnlchnngcsinhyperoc-minor,OO;cnehcxia 
in etio\Of(y of fntty, 44~; cnnecr or, clinicnl n~pects 
or,:.J."1:J: cnnccror, dnmtlonof, -IOl;cnn<::f'rof, 
g11etro·inlc~tinnl ,,.ym11tom~. :391; cancer of, pa

lho!ogical nnatorr.y of,321; cunccr of,tennina. 
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lion t1.nd prognosis or, 402; c:incer of, treatment Mflmsmu11., in etiology or aim pie atrophy of the liver, 

of,40·1;change in ll'(»lition of,inctio\QfO'ofre.

1 

305; inetiologyofthrombos.isoftheportalveln, 

::~0:;j~~
1

;:.:~~~~
4~f c~:nl~~~~c~~. ~~9i:i :~:: Mcn:l~: In theetlo!ogy of intcrstilifll pneumonia, 856 

rh01>i11 of, 3!18; condition or, in bronchicctai<i"> Mechnnicaltreatmcntofcat.1rrhofthcbile-duct@.,S.'H. 

S72; cya11otic,inrluralionof, {)8; dcvclopmentof Media'itinum, di.aplnCE'ment of, In interstitial pneu-

J>igmcnted,419: diagnosis of amyloitl 1lcgc11cra- , mouin.SS.1: tumorsot ,inet1ologyof hYJ>erromia 

lion or, •13::1; diagnosis or fatty, .:168: dingnosi~ of I of the liver, 58. 

hy)l<'r.cmlllof, 'iti; ditTuse,ndc11onrnof,J!IT: dif- Mclnn:emia, 474; anatomical con(Utionsor the liver 

fllllC hy1l('r1llasia of,314; diminution in ei1Ai or, i11,47G. 

inncutcntru11hy,262;di~lconditloneor,in 1 Meln11remicli\'Cr,473. 

etiology of pyleph!cbitis, 611; duration, Wrmina.- }lcl:mo-sa.rruma of the liver , 3~3. 

tion,nncl pr<>£:uoeie of a.myloid degcnerntionof, Mcln1111rininennccrof thclh·er,887. 

435;1lurMion,tcrmination,nndprognosieoffotty, Mcmbrnncs, 6Crous ancl fihrous, color!11g-mattcr of 

469; dy11C11U1iaofinebriety in etiology of fatty, bilcin,20. 

453;cchinococcusof,4S3:ccbi11oooccus,dui.gnosie llcningitis,cpidemicccrcbro·spin11.l,inetiologyofhy· 

of, 407; ~'Chinococcusof, prognosisof,•mO: eehi- J>er.l!miaoftheliver, 63 

nococcns of, therapeutics of, 491 : fatty, 4::!9; Mcn11tn1ntion,1l1eordcrs of, in etiology of hypcrremla 

latty,ntrophyof,,155;fatty,eUologyof, 444: orthe\h·er,G.1. 

fatty, nutmeg, 455; flo.itiug. diagno.~i11 of. r;5, Mental emotion dCJlTC!!Bing inetiologyofacuteatro-

lloating, etiology ot, 48; nm.ting, sym11tomeof, ph)' of the liver, 2~5. 

M; Oukes,G7il; flukes in etiology ofi;tcnOSl$.Of :Mcrcurinleinl'nppumtivehepatiti<\157. 

~~\ b:::~,:~~~~~::~uc~:~c~c:::~~~·I:,; :;:1; Mer~::::~t:~i~~~~~~oeis of the liver, 207; in eyphilitle 

geoi.,'l"ll)1hicnldistril.mtionof,3f5; hcmorrhageor, Mescntery1 p11n1lentdepositbctwecnthe layersof,ln 

8J: hypertrophy of, 313: idiopathic11bsceMof, c>tiologyof11ylcphlebitis,810. 

824: microaoopical examination of thcmclnnwmic, Mrleorlsn1ua in eliology of di.splnccmenta of tbe liYer, 

~~ ;p:r:~\i:e oat~;~~ t;~~::~~;~n~~~I\~:,~:°!; I 1ilin~:n in etiology or acute atrophy of the liver , 247. 

~:;o~; ;~~;:1:~t:o~3~~~l~:;0::~;~:::~c:~::: Micr1~us septicus in etiology of hepatic absce~, 

ration of, 4~~; pathology o{ fatty; 4ti2; physical lfj\k contraindicated in fatty !her of consumptive>" 

diagnosis of disea~es of, :~3: primary melnnotie 472. 

endothdionm. of, J41: prognosis of J>igrnented, Morphine, inpt>rihcpatitis,87; lnpu!monaryhcmor-

480; rustbrowu ntrophic,473; 1;.1rcoml\ of, 322. r hngcs,!ll2 

35.'1; slmple atrophy of, 3C5; simple atrophy or, Mucous membrt1.nr,bronchial,condltion of, in bron· 

pathological anatomy, 307; suppurative infln.rn chiect.nsi..,SG!l. 

mation of, 88; ~ymptomntology of nmyloid de- 111Lt~k in acute atrophy of the liYer, 305. 

gcncrntion,•l.'JO; symptomst1.ud dingnoeb1ofcnn- ?ilustar(linetioloeyofhypcrreminofthelivcr,61. 

::::;,;,'~~~~:~::~.~::~'.~~::~:~:•: 1 ::::E~:!:';~::,:·,:::ilo-doo~ 500; of lh< 

fatty,470;treatmcntofh)•perreminof,77; tlij!ra-1 

Lun::::1~1::l::i:;::c~~~~::11\ ~~~;:i
1

~~=•~i·:~
9~10. NARCOTICS in m11purntivc hepatitt11, 157. 

Lungs, clrrhOBl,of, 837; cold in perforation of hepatic 1 Ncopln~ml!, In etiolog}• of amyloi1l d<'gl'neration of the 

11.bE:CCS!linto,IGl:alfcctlonsof,inetiologyofhy- llvcr,41•1:inetiologyofja.umliCt>,J.l;inetiol~y 

pe~mlaoftheliver,58;a!Tcclioneof,lnhepatic ofpc>rforntion11ofthebilil!.rypnsi:nse!\W2;in 

a bRCCSll, 1·10; ntelectasi1 or, in etiology of hcmor· etiology of ste1101!11of the biliary pn!l!lagcs, !)~!);of 

rhagcoftheliver,81. abdominal orgnn11,lnctlologyof tl!splaccment<•f 

Lymphatics, deep, of liver, 8; oflh•er,originor, 19. theih'er, 45 

Lympho·sarcoma of tile liver, 355. Nerves, pnmlyBis of vMo-motor, in etiology of hyper-

remla. of the liver, G3. 

MAONf'.STA,citrntcot. inncut-0hepntiti11, IG.1. Nc"oue systcm,dernngcmente of, in ncuto ntrophy 

Malaria, In cUologyofcirrho~i" of the liver, tiO; in of the liver, 27ti; disturbnnceaof, incirrho,laof 

etiologyofbypera:minoftbclivcr,Ga. thelivcr,7'JS; 11henomcnaof,injaundioe,!!3. 
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Ncnv-bom, acute fatty degeneration of the liver in, Pcripylephlcbiti&11yphiliticn,8l4. 

4W. Pcrit-011cum,cllectu1>0n,prodnced bythobi!c1 1i58. 

Nulmcg liver, GS; atrophied, G'J. Peritonili~, chronic, cirrl.iosis of liver ~UJJ)Jlcmentary 

Nutrition, ntYcetion o[, in eup1mmth·o hcpatitiR, n3; to, 11'3; chronic, in etiology of pylcthrombo11is, 

gencrnl, oon~itionof, in cancer of the liver, 382. 100; chronic, in etiology of slmploatro1>hy of the 

OnaTRUCTIO!f, prolonge<l Intestinal, caused by im-

1>:1.ctionofgall-etonea.740. 

Occlu.,ion, coo1;enital, of the bilinry )):\llS:lges_ 558; 

orthcbilin.rycxcn>toryduc~5';S;ofthe1>0rtal 

veln,'iS5;pcrmnnent,a1n11equelo(cnlarrhof 

thcbllc·ducts,52-1 

Cl\Vlty,JGJ; in pcriton!tiff, from perforation or 

Jivcr,308;dillueechronic,dilfrrcntinldingnosis 

fromclrrh011i1oflivcr,2G2: fronidiacha~oofbi!e 

intothentxlomir.alCl\vity,653; from 1crforauon 

otbile-ducts,55;;;general,insu1)J)Urativehrpa· 

incirrh0&i!>ofthe1iv{'r.20l;in1>yle

JocnliiCf\JlUrulcnt,inctlologyof 

the biliary pn.ssage11, GW; in 11up11uralive hepati- Phl~mon, following wouod11 of the bile·ductit, MO. 

tist., 154, 157. Pho~phorus·poisonio,:, in etiology of acute atrophy 

01teoo.nrromaoftheliver,3:J.). of the Jiver,216,':!00; in etiology ofclrthOt1i11of 

Oni.rieg,suppuralive 1>rocC66CS in, in etiology of be- thelh·er, 172; inetiologyofcat.'lrrhof the bile-

1>nticnbft00&&, 9U. ducu,514;inetiologyof1auud!ce,l4;Jnundice 

!n,28. 

t•.1.cuYMENING1T1s,ehrouic, in cirrhoalsof the liver, Phthlsi.., chronic pulmonRry, i n etiology or wnxy 

~lQO. liver, •11 3; J)nlmonary, in etiology or inlcrslitial 

Pain.R11as-ymJ)tomincanocrofthcllvcr,380. pncu111011i11,S65 

l 'a11Cr<'nR.tumor11 of, in etiology of occlusion of the Phy11iognomyi11Ct1.nccr ofthelivcr,3S2. 

biliary 1>a«sagc>, 5!11. Pl g m e ni Lh•er, 473; a11at•Jmical conditiom1 and 

l'amccntl'.Bio;,, in chronic hypcrremin of the lh•er, 83; microl!COpical ex:unim1tion, 476; development of, 

In cirrholiis of the liver, 210. 47\); prOl:llO~[s and thcrnpeutiCll or, 480. 

l'a.ro.site!\inetiologyof cacarrllofthcbile·ducts,5J5: Plcum, ab11ormal content.s of, etiology of d1<1place-

i11 eliology of purulent, dlphthcrhic, and ulcer· mcntof liver, 4:J,,ll; dillC'a.'IC11 of, in etio\IY,.!y of 

ath·e lnftammalion, and of eat.nrrh of the bile· h}'IK!rtemia of the lirnr,68; opening of hc1mtio 

ducts,537;1netlologyofstcnosiaofthebi\inry a.bl!C1!!'flint".l,136. 

1mstiagcs, 581; of the biliary passnges, 669; of l'leurisy1\si!00iatadwilhbronchicctntds.8G2. 

the!iver, 483; ofthC\lOrta.l\·ein,532. Plcuritill, ln suppurath-e hcpntitlll, 132, 139; with 

Parenchynm, pnlmonnry, chnngeslu,in brouchiec· ctmccroftholivcr,3!fl. 

tnfii!I, 871. Pneumatictrcalmentofint<?rslllial pneumonia, 910. 

Par!l illte~tinali!! cholcdochl, 5().1. Pneumonia. catarrhal, in diology of lllteflltitial 1me11-

Pnthogenesis of acute atrophy of the livcr, 292. monla, 85-'J: cruu1>0w1, ill the etiology of intcr-

Peotastomnm11enticulatummlhelh-.,r,49'2 stitialpueumouia,557; croupous, lntcrcurrcntin 

Pc11pcr,inctiologyof hy1K"rn.:mlnof theliv<!r,61. loteflltltlal pneumonia, S'iti: lo 1n11pnratn·che· 

Pcrfomtion of thointestinc,7•11; ulcerative, of tho patlti~, 139; interstitial, &TI; illlcr1<t!tiat, aoout 

blle-duct.<l,5•19; ofthcbillnrypnll@.tlgcs,CGI. bronchicctatiocavitks,661;intcrstltin.ldin.gnosi! 

l'crlcnrditls, in cirrhosis of the liver, 201 ; m &11J>- and J>TOl!JIOl!l~, 002: interstitial, etiology or, &16; 

1mmtivchcpntitis,132.139. lnterstitlal,gcncmlclinlcn.1hlstoryof,87~; i nter · 

P;::ricardium, abnormal contents, in etiology of cli11- ~tltial, J»ltbologicul nonWmy of, 864; interstitial, 

11laceme11tof the liver, 4-3; opening of bepatic 11athol()f:'.yof,8'i2; lntentitial,trcatmcntof,!l06; 

abl0l'8&into,137, wlthcirrhoeisoftheliver,2()1. 

Per ihcpatiti...,&1; anatomicalchangcsln,8.5; ttu11eul· Podophyllin,ln hepatic oollc,770; in hypcr.t'miaof 

tnUon in dingn;)!li~of, l&'i: chronic. differential thelh·cr, EO. 

diagnosis from cirThO!'ll' 201 ; 1ll!Tcrential diag- Poisons in elic.I~ of catarrh of lhe bile duct.II, 5d . 

nOJOi.! of,1'6, 87; etiology or, 84; in etiology of Polyplofthognll-bladdcr,W.. 

11teuotj8 of the biliory pa11sage11, 587; prognosis Portal vei11, clo~ure of, i11 etiology or cirrhosis of 1he 

nnrltrcntmcntof,$1; symptom11of,S5. Jl\'cr, 173; embolism of, in etiology of hepatic 

Periphlebiti8chronicnhep11tlcn,lnctiologyo!hyperre· a~...,9'2;hcmorrlu.1!!:ufrom,i11etlologyof 

wi.n.otthcJi,·cr,SS. cholremla, 17; obliteration of brancbes of, in 



926 INDEX. 

C'tiology or hypcrremfa o[ the li\'Cr, (i.,I; occlusion Round-worm in the biliary pn88ngC!l, (ji5. 

of, differential diagnosis from cirrhosis of liver, Rupturcofthebiliarypnsi;ngcs,6:>6. 

202; pc1forationot,byhc1Jatic"bscess,l3S: 

thrombo.:la or, In cirrhOf;:is or the liver, 200: SA.Ln.ncntrnl,lnhcpn.Liccongc11tion,79; neutral, in 

thrombosis of, in etiology or hepatic abaces;,es, pcrihc1mtitis,ffl. 

!16. Saroomaoftheliver,32".:!,a53; rodlatcd,of the liver, 

Potnsh,acet.ntcof, inhypcrrerulnrifthellvcr,82. 3-tJ. 
Pot.n.'<Sium, iodideot,ins)'ilh!Htichcpatitis,:l37. Sctl.rlet fever in etiology of hypcrremia of the liver, 

Prcgmmcy In ctioloi;yol acute atrophy of the liver, ti3. 

2-11; inctiolob'YOfrctcntion1aundice.595. ISd<rooi,gm•·oJ,orJholl'"•'m. 

Pro!o.pirns ant, hcpntic a!Jsccse following opc·rationsl S<m«yinotiol•>gyol'ho'"'"'l"'""''h'li"'•'B3; 

Pull>l', 

111u11dicc,G, 9. 

Puncture,explorntivc, In dlngnosisoffluct11ating tu

morofthcgnll·bladdcr,641 , In dilatation of the Shoulder, pain in,nsasymptom io suppumtivebe-

gnll-bladdcr, t.i lG; m etiology of hyperremia 0£ patitiio,125. 

thelivcr,IH. Sinapismsinhcpaticcolie,7GS. 

Purg11.tn·et1 m llcute hepntitii>, 153. Singultus as a f:ymptorn In cancer or the liver, 394; 

Pyremin, form of Jll11nd100 in, 13; hematogenou~, 1ni:uppurativehc11ntitis. 132. 

11umdlcein,27;hqmtico.IJ&ce&sin.IOO;ineti- Skm,chaugei;in,incnncerorthcllver,~l;colorof, 

olo)'.:y of purulcn~ mHammation of the b1Lmry pai.- in syphilitic hcpntiti•, ZJ4; condition of, e:u.enial. 

nigc~,537 in fatty liver, 4f;B; f{nngrencof, o.complicntioo of 

PylcphleUitl~,8.30; adhesivn. W2, 7!Yl'; chronlca, 898, cirrho..isof thcllvC'r. 201. 

s;JO; m etiology of cholremia, 17; purulenta, 550, Skull, woum\11 of, in etiology of hepatic abl;ceM. 100. 

Mi5. Sle<'p,o.nomalic11or,in1mpp11rntivehcpatitis, 129. 

Pylethromboaia,78G: lnctiologyofcholromia, 17. S11akc-bitc1 1unmliCilln,28. 

Soda,bicnrbonntc,lnthetrcntmcntofgnll-stoncR,7i6; 

QUINISE In acute hepntitltc, 155; in cirrhosis of the carb01mte or, in hepatic c<mirc~tion, 7!1; chlornte 

Jiver,208; ine:.:udati\'C lnflammatlonofthebili- of, i11 clrrhosi11 of the liver, 207; muriateof, in 

"rypassa.gc11,557; m plgmcntlivcr,4&J; in sup· hcpntiti11, 15G; 1ml1>lmte of, in acute hcpatitill, 

pumtivc hepatitis, 157, 15.'1; ~ulphnte of. in hc1iatic oongc~tion, 7!1; sul· 

phateof, in thctrentmcntor i:all-~t.oncs, 77G. 

RACBITI.H,inctiol~ofdisplacemcntoftheliver,43; Soil,conditionof,lnetiologyorg11.ll-i:tonC'l,i09. 

luctiologyorwn.icyllvcr.•IH. Spicee,irritant,l n clioloi::y or eirrhoi.iit of the llver, 

Rcctum,wo11ndeof,lnctlologyofhep11.ticabsccss,95. 169; lnctlologyofhypcrremiaoftheliver,lH. 

Rectuaabdominallemuscle,teneionof, in hepatic ab- S1iinalcord,atfcctionof,l11jaundicc,23. 

fCCSll,123. Splecn,anat.omlcal changea in, in acute ntrophy of 

Recurrent fever In etiology of acute atrophy or the the liver, ~61; cha11J:cein. luacutcatrophyotthe 

l ivt"r,~6. 1ivcr,:.?G\l;chnng09 in, in cirrho.Jsof the liver, 

R.cl;piration,in lntc.rstltlalpncnmonla.873: lnthecti- 188; chnngcs in, in hypc•rtro1ililc elrrho ... isofthc 

ology of bronch!ecta~i ... , 842; vnriationa of, in cti- liver, 218; condition of, in brouchiectnsl11, 872; 

OIOh'YOfhypcrremlaofthellvcr,60. conditiou <>f,in canC<'r of the liver,3'i!.I: condi-

Rcepiratoryorgans, u.bnormal appenrnu.cesof, in he.- tlon of,ln pnnilcnt lnflnmmation of the portal 

putitls, 131. vein, 818; condition of, in ~llJlJ>Uralivc hepatitis, 

Rest, In treatment of pcriheJJRtitls,87; in treatment 132; condition of, in 11yphllitlc hepatitil', 234: 

or 11uppurntlvehc11ntitls,l5S. pur11\cntfocuei n,lnetiologyofpyle11h lcbitis,l:!IO: 

Retina. hcmorrh11gc11into,tu cirrhoRla of the liver, swelling of, h1acutc11trophyofthclivcr,200. 

100. Stenrrhroninoh ronlcj111mdicc,60(1. 

Rhubarb In cirrhoelMoftholivt"r, 207; in hepatic con- Stcno~ia of the bilo·ducta, 549; of the bilinry t"xcre. 

ge11tlo11,7l'J;iueuppurntivchc11atitis,l57. toryduct.11,578. 
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Stetho!'iCOpeindiagnoai11-ofdl1ea11e11oftheliver,40. etiology of hypertrophied clrrbo~isof the liver, 

Stiumlant.s,cardiac,lr. pulmonary hemorrhage, 914; 221; jaundice in, 28. roonrn>n~, ln etiology of 

inhcpaticcollc,iG9. 11111nilicc,l8: spotted,inetiol~1ofhypcramua 
Stomach, distention of, in ctlologyof bypcrremiaof of the liver, Ga. 

thcHvcr1 GO; disturba.nCC11of, in hnierromia or Tyrosin,in acute atrophy of the Jiver,259,213: in 

;::i:1

1:e~~~~ :0::\:::;c::~i~na=:,:·,e1~~ upcctoratiun of bronchiectasi11, 69 1. 

1mungo ot gall....;tonce into the, 'i~J; ••s.poiled" 
stonittch in etiology of catarrh of the bile-ducts, Ut.cEn of m110011s mcmbrime of the gall· bladder, 5-12 ; 

51:.!;11uppnrntivc11rocel>ilin,lnctiologyofpyle- ofthestomnch,i11ctiol0',.:yofhcpnticab~,9-I. 

phlcbltis,810; sym11tomsrc!croblcto,in cirrbosis o!stomach,pcrfomting,inetiologyofhcpaUcab-

ofthellvcr,l!l';?. SCCS3,!l2, 

Stoole,con!!Ut11tionof,!nchronlcj:mndtce,606. U\ccrn.tion,inct!ologyofainyloiddegcncrl\tlonofthe 

Stricture, cicatrlclnl, in c>tiology of .stcno~is of the liver, -112, of the intcstin<.!, 7~ 1. 
bilinryJ>!\S>lll.gcs, S."5. Ulcere,inetiologyor hcmorrhu.gcot the bili11rypns-

S11gnrinncutentrophyofthcllvcr,258. &agee,GG l; inetio\ogyofstcnosieo!t.hobi1inry 

Snm1ur11tionln ctlologyofarnylolddcgcnerationof passagcs,68.J;iuwt!nnl,inctiologyofhcpatic 

thcllvcr,412. abscaM,95;ofthogallduct.s.51G 

Sweat..-ghm<ls. action or, In 1auni1lce, 22. 
0

Ur-remia in explanation of tho bl't\in Eymptoma in 

Sy11hllis,con.'ltitutionnl,in ctlo:ogyofwaxyliver,413 ; acutcn.tro11hyoftheltvcr,2&&. 

dilf11ee hc11atic,22S: in etiology of clrrbOl!is of Urea,d1minut1onof, in Intermittent hepatic fever, 

the liver, um; in etiology of interstitialpneumo- 756 
nln,8.'35. Urin11r1passagc<1,pas1.'\geof~ll-st.onC"lintothe.730. 

SYl>hiliUc liver,400. Ur ine,ch11nge<1!n, inncm.c11otro11hyo! thelh·er,273: 

change-<1 in, in cirrhoai~ of the Jii;er, 100, changes 

TA8T£,11bnormitlet1of,injaundice,2'J. in,injaundice,21,22: ehangc& l11,in11ylethrom· 

Tempcrntnre, hlghntmospherlc,lnetiologyof hyper- bollis,!101; chnn1,'C'll in, in euppurative hepatitis, 

remln of the liver, (i2. 13:?: ch1mge11 in, in i'fl)hihtic hcpatiti~. Z:J-1 ; con· 

Thromboels,chronic,of tho JIGrto.I ,·ein,307; in eti- dttion of, in cnne<-r of the liver.3bti: condillon 

ology of hepntic ab...cess. !l;J; of t~o portal vem, or. in chronio10.undice,G07: condition of, insim· 

i05: of 110rto.I vein, with c1 rrhosi 11 of liver, 200 11lentrophyor thelivcr,311: d iminution inquan 

Trnnsmlation11, hemorrhagic, in cancer of the liver, tity of, in ncutoatrophy of the liver, 287. 
3H3; 11cro1111, in neute at1oi>hy of tho ~iver, 2li2 Utcru11, suppurnth·c proces:;eil In, in etiology of he. 

Tmunmtism, in etlologyof<lilatntionofthega!l·blad· pnticallsccs;i, 9G. 

11cr,f.:ll; in etiology of hcmorrhai;oof thnliver, 

63: inetiologyo(hypcrromlaofthelivcr, Gt; in VJtIS, portnl,anntomiCl\I and physlologica! remarks 

ctlol~yof11y!e11?i\ehitls,807;1netiologyofrup.- conc:crnl11gthc,77!l;c:'l1Clll<'ntion andoi;sifleation 

turcor the b\llnrypnsmges,G56: in etiologyof of, 830; cnnc:cr of, 82fi; coursc,1lnmtion, ter· 

suppuni.tivc Inflammation of the liver, 90. mi11ation"- antl 11rogn0!<i1 or purulent inflnmma-

Tuberculo~il\ chirnges m the bile-duct.II caused by, tlon or, S-~5; counoe, dumtlon, t.crrninations. and 

li6J: ineUologyofint.crstitial1meumonin,85G. progno,..i11of thrombosi11 nnr\ occ1t1~lon of, 803; 

Tumor, biliary, M;j, G:33. diagnn«i.s or 1mrule11t lnfll\111mation of, 82"?: diag· 

Tumors, hyd!ltid, or Jh·cr, 399: in ctiolOll'Y of pyle- no~isofthrombo~l&andoechl.J.Onor, 802; dilnta· 

thrombosis,'m";?;i11ctiologyof11ten011isofthebil· tion of,&10: dlsea.-of,777:ctlologyof 1iuru-

lnr1 pa't..Ug"Cil, 5Sfl; Inflammatory, of the gall- Jentinfla1nmn.tionof,80i; t:tiologyofthromboi;is 

bl11ldcr, 6+J; multiplo adenoid, of liver, 39'7; of of, 7il7: foreign botlie~ in, S.12; gcneml cllnical 

the bllhuy 11a11sngc~, 5fi6. • 
Turpcotlne, ctheren.I 1<pirits of. in cirrhosis of the 

l!ver,20!J;ollot,ln intcrstitial 1meumooia,!l10; 

oil of, in putr id bronchltl~, !HS. 

T yphoid fever, in etiology of acute ntrophy of the 

Hvcr, 2-lfi;inetioloityofuto.rrh oftheb\le-dncui. 
51 1: In etiologyofdl11htheriticinfi:'lmmntion of 

thc blle-cl11ct.11,G38;1netiologyofhepntlc nbscess, 

!l2: lnct!ologyofhnxmcml"oflhellver,r.a 

Typhus, in etiology of cirrho&isof the livf'r,170; ill 

history of pun1lent inn:.mmation of, 813: p11.s

sagc of ga\l-~to11es into the, 731; pathological 

nnatom1 of pnrulent luflrunmn.tion of. 813; pa

thologicnl 11natomy or thrombolds and occl1111ion 

of,79:1;po.tholotn"ofth rombo<1!snnd occlusionof, 
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:;,'\;~lusion of, 804; thrombo6is and occlusion \\'a~.injcction or cold, in oat.o.rrh of the bile-duct.a, 

\"clr1,hcpatic,rnmiflcot.ionsof,6. Watcrg, nlkulincmincrnl, in lhc tr<'l\tmcnt ofw.i.U-

\"cins. cancer of hc11atic, 83'1; chnngesln, in cirrh011ie Ill.one~, 7''4; bitter, in cholclithinsis., 76':); bitter, 

or the liver, 185; dilnt.ation of"6Ubcutanoous, in In hepatic congestion, 79; mineral, in amyloid 

1mppurntivepylcphlcbitit<,8-i\l; bcmorrhoidnltu· degeneration of the liver, 4!J8; mfncral, inca-

mcfnctionof,inhyperremiao! thelivcr, 72; be- t.arrhofthebile-duc.~530; mincral,incatarrbal 

pat!c,diseasesof,83.1. jaundicc,533; mincrnl,incl1ronicjaundice,631; 

Vennca.va, infcriorl11tcral 1>reBSnrcin, in etiology of m!ncrnl, 111 ~irrhos1sof ti.le liver, 2CG; mineral, 

hypcrrumin of tho liver, 58; iicrforationof he- inc"Cudath·emflarnmationofthebilmryimssagei;, 

p:i.ticabscc!l."',138. W6; millcral,inhepaticcongc.tion,7!l;mineral, 

Venaintcrlobtilnris,6. iupura11itcttofthebilfary1mBSr1ge11,li7!">: mineral, 

Venaintra\obulnris,oreentralls,G. In 1111p1mrative hepaliLl11, 15ti; mineral, in the 

Vcncscetion,inhepatic colie,7ti9; in hepatitis,152; treatment of fatty li ver, 471; 111\ncrnl, in thti 

lnhyperremiaofthellver,78. treatment of gall-stone.«, 'i!i4; sul1)hur, in hy- • 

\'cnt1lation,importanceof,i11J)ut.rid bronchiti;i,915. perremiaofthelin:r,80; mi11ernl,11ulpburous,in 

Vermiform appendix, 11111>puralion of, m etiology of ehroniehcpaticfistula, lli-1. 

J>ylephlcbitis,809. Waxylivcr,407. 

\'e3.ieants, in ~nppu~ntive hepatitis, 155 Whooping·amµ-h, in the etiology of intcn>titial pncu-

v.,ioalioo, "P<nW<I, ;, h•i>•tio 00,ge>linn. 8'>. I mnni~ "'6. 
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