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ADVERTISEMENT TO THE THIRD EDITION.

The present edition has been carefully revised and much
enlarged, and may be said, in the main, to be re-written.

The theory of various acoustic phenomena has been ex-
amined afresh; and an attempt made to establish the prac-
tice of Percussion on a new and, as it is hoped, truer and
more clinically-useful system than that hitherto adopted.

Descriptions of several diseases, previously omitted, are
now introduced; the causes and mode of production of the
more important affections, so far as they possess directly
practical significance, are succinctly inquired into; an effort
has been made to bring the description of anatomical cha-
racters to the level of the wants of the student as well as
of the practical physician; and the diagnosis and prognosis
of each complaint are more completely considered. The
sections on treatment, and the Appendix (concerning the
influence of climate on pulmonary disorders), have, espe-
cially, been largely extended.

Much as the Author would have desired to have printed
the details of cases in support of the statements and opin-
ions tendered, this has been found impracticable, without
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inconveniently increasing the bulk, and altering the cha-
racter of the volume. His regrets on this score are, how-
ever, lessened by his being enabled to refer to the original
narratives in his case-books at University College Hospi-
tal—records which possess at least the signal advantage of
having been set down at the bed-side at the moment of
observation.

For the Index, the Author is indebted to the kindness
of Mr. Samuel Bruce.
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PART I.

PHYSICAL EXAMINATION OF THE LUNGS AND
APPENDAGES.

. . . . "Whoknows but that one maydiscover the worksperformed in the several offices and
shopsof a man's body, by the sounds theymake, and therebydiscover what instrument or engine
is outof order.—K. Hook, 1705.

INTRODUCTION—CLINICAL TOPOGRAPHY OF THE CHEST.

1. The existence Of disease involves that of anatomical change,
not only in the part originally and chiefly affected, but also in the
structures immediately adjoining. There are a few apparently pure
dynamic diseases, forming doubtful exceptions to this proposition;
but, admitting their reality, they are not of sufficiently great im-
portance to affect the general truth.

2. The anatomical changes thus arising may or may not be capable
of accurate discrimination during life. When they can be so dis-
criminated, experience has shown that their detection is not so much
accomplished by means of the vital functional derangements of the
organs implicated, as by the aid of various alterations in the physi-
cal properties of those organs—as, for example, their density, their
faculty of generating and of conducting sound, &c. So invariably
do these alterations bear a certain and fixed relation to the physical
nature of the anatomical conditions with which they are associated,
that the discovery of the former is conclusive as to the existence of
the latter. And not only the physical nature, but the precise limits
and precise degree, of these conditions are disclosed by the altera-
tions referred to, which, for these reasons, constitute their Physical
Signs. Interpreted by the observer,and not by the patient, incapable,
except in the rarest instances, of being feigned, dissembled, or even
modified at will—estimable in degree and extent with almost ma-
thematical precision—susceptible of indefinite refinement, physical
signs like the whole class of objective phenomena ofdisease, are of
immeasurably greater diagnostic, and considerably greater general
clinical value than its subjective symptoms. Physical signs are, in
fact, such accurate exponents of the physical nature, extent and
degree of textural changes, that, although they convey no direct
information as tothe pathological nature of those changes, they may

2



18 INTRODUCTION".

fairly be regarded as instruments of pursuing morbid anatomy on
the living body. But just as their significance is sure and precise,
so is the difficulty of establishing their theory and mastering their
practice positive and great; and hence it is that Physical Diagnosis
has gradually acquired for itself the importance of a special art.

3. The means by which physical signs are discovered or elicited,
are called Physical Methods of Diagnosis; and these methods vary
with the textural properties, functional attributes, and peculiarities
of site of the organs examined. The diseases of the organs ofre-
spiration are among those of which the physical signs are the most
varied, most significant, best understood, and most readily ascer-
tained. The methods employed for their detection are:—I. Inspection ; II. Application of the Hand ; III. Mensura-
tion; IY. Percussion; Y. Auscultation; VI. Succussion.

These methods are, as nearly as is possible, applied to the parts
themselves of which we desire to ascertain the condition—to the
external surface corresponding to them, when inapplicable to them-
selves. But the absence or presence of disease in the different
thoracic organs, and, if it exist, its nature, may sometimes be indi-
rectly inferred by employing these methods in—

VII. The Determination of the Situation of Contiguous
Parts and Organs, which may consequently be considered an
additional method of physical diagnosis.

A. All these methods agree in the general character of their direct
and indirect objects. The direct object the physician has in view with
all, is the just appreciation of the sensations they furnish, and these
are nothing more than the physical signs already spoken of; the
indirect object, the reference of these signs to the physical states upon
which they depend.

But a deeper object, to which these are merely preparatory, re-
mains behind—the determination of the pathological nature of those
physical states. For this, familiarity with the laws of localization,
alliance, progress, and reciprocal influences of thoracic diseases is
indispensable. Physical signs, it cannot be too emphatically stated,
reveal physical conditions alone; they give no direct insight into
pathological nature.

5. With the view of localizing physical signs as precisely as pos-
sible, the surface of thechest has been divided into artificial regions;
but as the assignment of limits to these regions is altogether arbi-
trary, it is not to be wondered that the boundaries adopted by
different writers vary. Simplicity, as far as is compatible with the
main object, should be especially aimed at inall such topographical
arrangements; yet it scarcely appears possible, without a sacrifice
of utility, to make the number of divisions less than in the following
plan. They are designed to correspond, as far as is attainable, with
important internal regions or outlines.

6. The chest is dividedinto anterior, lateral, and posterior regions.
The anterior are called: supra-clavicular, clavicular, infra-clavicular,
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mammary, infra-mammary, supra-sternal, upper sternal, and lower
sternal. "The lateral regions are: the axillary, and infra-axillary.
The posterior group comprises: the upper scapular, the lower scapu-
lar, the infra-scapular, and the inter-scapular. Of these regions the
supra, upper and lower sternal are single; all the rest are double.

7. The boundaries of these regions, and the more important
structures and portions of organs corresponding to them, either
within the chest or on its confines, may be stated as follows: —8. Supra-Clavicular.—Above, a line drawn from the outer part
of the clavicle to the upper rings of the trachea; below, the clavicle;
inside, the edge ofthe trachea. Here is found the triangular apex

Diagram exhibiting theanterior regions of thechest, with their relationship to the ribs, and also the
position of the edges of the lungs in calm (phrenic) inspiration. 1 to 10 inclusive, ribs; a,
supra-clavicular region; 6, clavicular region ; c, infra-clavicular; d, mammary ; e, infra-mam-
mary; /, supra-sternal; g, upper sternal; h, lower sternal; i, trachea; k, integuments. The
dotted linesindicate the boundaries of the various regions ; the thick lines correspond to the
outlines of the lungs, which rise to a maximum height of one inch and a quarter above the
clavicle; -f +, the nipples. Taken from an adult male, the trachea being tied after moderate
insufflation ofthe lungs.

of the lung, sometimes reaching on the right side slightly higher
than on the left (more rarely vice versa), with portions of the subcla-
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vian and carotid arteries, and of the subclavian and jugular veins.
The first rib contributes to form a sort of floor for the region.

9. Clavicular.—This region comprises the portion of the clavicle,
behind which lung lies, or, as nearly as possible, the inner half of
the bone. Beneath the bone lies on both sides lung-substance; on
the right side, at the sternal articulation, the arteria innominata
just reaches the inner confines of the region, while the subclavian
artery crosses it at its outer edge; on the left side the carotid and
subclavian arteries lie deeply, almost at right angles with the bone.

10. Infra-Clavicular.—Above, the clavicle; below, the lower
border of the third rib; outside, a line falling vertically from the
acromial angle; 1 inside, the edge of the sternum. Within these
limits are placed the upper lobe of the lung, on both sides; on the
right side, close to the sternal border of the region, lie the superior
cava, and a portion of the arch of the aorta; on the left, the edge
of the pulmonary artery. On the left side, the inferior border of
this region corresponds to the base of the heart. The bifurcation
of the trachea taking place behind the arch of the aorta, on the
level of the second rib, the main bronchus on either side is found
in this region—the right behind, the left a little below, the second
costal cartilage.

11. Mammary.—Above, thelower border of the third rib; below,
the sixth rib; outside, a vertical line continuous with the outer
border of the infra-clavicular region; inside, the edge of the ster-
num. The contents of this region differ materially on the two
sides. On the right side, the lung lies throughout immediately
under the surface, extending downwards to the sixth rib, where
the inferior border of the organ, turning off almost at right angles
from the anterior, and gently sloping outwards, nearly corresponds
to the lower edge of the region. The right wing of the diaphragm
and the liver commonly rise to the fourth interspace. The fissure
between the upperand middle lobes ofthe right lung passes obliquely
upwards and backwards from about the fourth cartilage; that be-
tween the middle and lower, in the same direction from the fifth
interspace. A portion of the right auricle and the upper and right
angle of the right ventricle lie between the third and fifth ribs,
close to the sternum. On the left side, the anterior edge of the
lung passes obliquely downwards and outwards from about the
level of the fourth cartilage, leaving a free space of variable size
for the heart, and thus reaches the fifthrib; it then curves inwards
and downwards to opposite the sixth rib or interspace, Avithin the
vertical line of the nipple—whence it passes, at first, nearly hori-
zontally, outwards. The anterior point of division of the lobes of
this lung lies about the fifth interspace, below the nipple. The left

1 The "acromial angle" means the angle formed by the clavicle and the head of
the humerus; the "sterno-clavicular angle," that resulting from the inclination
of the clavicle and the sternum.
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auricle and left ventricle, with a small portion of the right ventricle
about the apex, lie within this region.

12. Infra-Mammary.—Above, a line slanting outwards from the
sixth cartilage; below, a curved line corresponding to the edges
of the false ribs; outside, the outer edge of the mammary region
prolonged; inside, the sternum at its inferior angle. On the right
side the liver, with the lung encroaching to a variable extent at its
upper part during full inspiration, occupies this region. On the
left side lie the stomach and anterior edge of the spleen, which
rises as high as the sixth rib; in the inner part of the region there
is generally a portion of the left lobe of the liver, lying in front of
the stomach.

13. Supra- or post-Sternal.—A small region more or less hollow,
bounded below by the notch of the sternum, and laterally by the
sterno-mastoid muscles. The trachea fills it almost completely; it
contains no lung; the innominate artery lies at its lower right
angle; and in some persons the arch of the aorta reaches its lower
border.

14. Upper-Sternal.—Corresponds to that portion of the sternum
lying above the lower border ofthe third rib. Here are found the
left, and a small portion of the right, innominate vein ; the ascend-
ing and transverse portions of the aorta; the pulmonary artery,
from its origin to its bifurcation; the aortic valves, near the lower
border of the third left cartilage—the pulmonary a little higher
than these, and quite at the left edge of the sternum; and the
trachea, with its bifurcation on the level of the second ribs. The
inner edges of the lungs, passing slantingly downwards, almost
join on the middle line opposite the same ribs, when the organs
are fully expanded—and lying immediately under the sternum,
continue thus united as far as, and beyond, the lower edge of the
region.

15. Lower-Sternal.—Corresponding to the remainder of the ster-
num, this region contains the main part of the right ventricle and
a small part of the left; the line of union of the heart and liver,
with the diaphragm intervening; the edge of the right lung de-
scending vertically along the middle line, and, at its upper part, a
small portion of the left lung; and inferiorly, and deeply-seated, a
portion of the liver, and sometimes of the stomach. The tricuspid
and mitral valves, the latter somewhat posterior to the former, lie
at mid sternum opposite, or a little below the upper edge of the
region.

16. Axillary.—Extending from the point of the axilla above to a
line continuous with the lower border of the mammary region be-
low, and in front from the posterior border of the infra-clavicular
and mammary regions to the external edge of the scapula behind,
this region corresponds to the upper lobes of the lungs, with, deeply-
seated, the main bronchi.

17. Infra-Axillary.—Bounded above by the axillary region, an-
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teriorly by the infra-mammary, posteriorly by the infra-scapular,
and below by the edges of the false ribs, this region contains on
both sides the lower edge of the lung sloping downwards from
before to behind, with, on the right side, the liver, and, on the left,
the spleen and stomach.

18. Upper Scapular and Lower Scapular.—Have the same boun-
daries as the fossae of the scapula, and correspond to lung-substance.

19. Infra-Scapular.—Above, the inferior angle of the scapula and
the seventh dorsal vertebra; below, the twelfth rib; outside, the
posterior edge of the infra-axillary region; inside, the spine. Im-
mediately underneath the surface, as far as the eleventh rib, lie the
lungs; on the right side, the liver from the level of the rib just
named to the lower edge of the region; on the left, the intestines,
occupying some of the inner part of the region, and the spleen of
the outer. Close to the spine, on each side, but somewhat more on
the left than the right; a small portion of the kidney encroaches
on this region, and along its inner edge, on the former side, runs
the descending aorta.

20. Inter-Scapular.—Occupying the space lyingbetween the inner
edge of the scapula and the spines of the dorsal vertebras from the
second to the sixth; this region contains on both sides lung-sub-
stance, the main bronchi, and the bronchial glands. It also incloses,
on the left side, the oesophagus, and, from the third or fourth ver-
tebra downwards, the descending aorta. The bifurcation of the
trachea takes place at the middle line, between the two regions,
with some inclination, however, to the right side.

METHODS OF PHYSICAL DIAGNOSIS.

21. We propose here to give a general description ofthe various
methods of physical diagnosis, and in the case of each method shall
successively examine: Its nature; its direct or immediate object;
the manner of practising it; theconditions which are discovered by
its means in the healthy state; such deviations from the ordinary
standard of these conditions as are, nevertheless, compatible with
health; and, lastly, the deviations from that standard, which are
actually morb, J and constitute signs of disease.

SECTION I.—INSPECTION.

22. By inspection of the chest, as a method of physical diagnosis,
is understood simply the ocular examination of its external sur-
face; by inspection are ascertained the conditions of exterior formand size of the cavity, and of the movements of its walls. The form
of the chest is to be considered in respect of its general configuration,
and the shape ofits various parts. The size of the cavity is less im-
portant considered as a whole than as composed of two divisions;
the relative dimensions of these being the pointofreal consequence.
The movements of the chest are general and partial: the general class
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includes those of expansion and of elevation; thepartial those of the
ribs in respect of each other, and of the intercostal planes.

23. In order to insure correct results from inspection of the
chest, the following precautions are to be observed: the light must
be good; the surface fully exposed: the patient's muscles relaxed,
and all physical restraint removed; and, above all, the plane on
which he lies, stands, or sits, must be perfectly even. When the
patient's state allows the observer the choice of the three postures
just mentioned, the sitting ought generally to be selected. Inspec-
tion should be practised anteriorly, posteriorly, laterally, and from
above downwards—in the latter direction particularly, as a means
of roughly ascertaining the antero-posterior diameter of the chest.
Under all circumstances, it is of the last importance that the two
sides, both generally and in their various corresponding parts, be
closely compared. This observation applies with the same force to
all other methods of physical examination; without comparison of
corresponding regions the utility of this kind of investigation would
be very materially diminished. But in order that such comparison
shall not be fallacious, it is essential that the observer should be
fully alive to the numerous physical differences which naturally
exist in corresponding parts of the two sides.

24. A. Form.—I. In Health.—The form of the chest of persons
who have never had any affection ofthe thorax itself or its contents
may be regular, or more or less irregular. •

25. The adult male chest if regularly formed, resembles, when
viewed anteriorly, and exclusive of everything except its own
immediate integuments, a cone, having the narrow end uppermost;
its transverse diameter obviously exceeding the antero-posterior;
its two sides symmetrical, both generally and in their different
parts; the supra-clavicular spaces very slightly depressed; the
lower sternal region hollowed out in proportion to the stoutness of
the individual; the infra-clavicular regions gently convex; the
costal angles, formed by the union of the false ribs and middle line
anteriorly, very nearly equal—that on the right side being slightly
the more obtuse; the intercostal spaces visibly hollow both during
inspiration and expiration, unless the individual be at all full in
person; the lateral surfaces of the chest equally distant from the
median plane—as likewise the nipples, which are on the same level,
that of the fourth rib or fourth intercostal space; and the different
regions of the chest, considered in themselves, regularly shaped.
Posteriorly, the shoulders lie on the same level; the spine is either
perfectly straight, or inclines very slightly to the right at mid-back;
and the vertebral sulcus, moderately concave from above down-
wards, more or less deep according to the fatness or thinness of the
individual.

26. But it is comparatively rare to find a chest having in all
respects the characters now enumerated. Certain deviations of
form, perfectly compatible with a healthy state, both of the thoracic
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organs, and of the body generally, are of extremely common occur-
rence. It would follow, indeed, from the investigations of M.
Woillez, 1 that the regularly formed chest, just described, exists in
scarcely more than twenty per cent, of adult males, taken indis-
criminately. The irregularities which render the chest non-sym-
metrical, while they are perfectly compatible with health, are by
this author termed physiological heteromorphisms; 2 the title patho-
logical being applied to those that are the manifest results of
disease.3

27. It is obvious that the chief, almost the sole, clinical import-
ance of these " physiological" departures from regular form consists
in the chance of their being mistaken for alterations of shape
dependent on disease. Their frequency indicates the necessity of
acquaintance with them: in 197 cases, examined by M. Woillez,
there existed 251 such heteromorphisms; 144 of these occurring
in 111 persons who had had thoracic disease, 107 in 86 individuals
who had all their lives been perfectly free from such disease.

28. Physiological heteromorphisms may be congenital or ac-
quired, and general or partial. The general are those in which the
natural relations of the different diameters of the chest are altered;
the partial consist of local defects of symmetry, exercising no
influence on the general shape of the thorax.

29. Again, certain local irregularities of form may be either of
physiological or of "pathological origin: disease may produce in
one chest precisely the same alteration of shape that accidental cir-
cumstances, in no wise impairing health, effect in another. When
a deviation of form, which may be thus either morbid or not, pre-
sents itself, its mode of origin can only be positively determined
by the absence or presence of other signs denoting subjacent dis-
ease, or by the previous history of the individual showing that he
has or has not suffered from pectoral complaints.

30. II. In disease.—Alterations of form and of position of the
whole thoracic surface, or of its parts, if considered in regard of
their physical characters, may be referred to the following species:—
(a) Expansion and Bulging; (j3) Retraction and Depression; (y)
Procidentia and Elevation; (8) Curvature; («) Distortion.

31. (a) Expansion signifies a change of shape of the chest, in
which one or both of its sides is generally prominent; bulging, a
local or circumscribed expansion, the remainder of the thoracic
surface being either in the natural state or affected with some other
species of irregularity. Expansion of one side, produced by some

1 Recherches Prat, sur Hnspection et la Mensuration de In* Poitrine. Paris,
1838.J.OOO.

2 From erepoi other, and form.
8 Regularly formed chests are more common before than after the age of thirty,and in persons who follow sedentary pursuits or trades requiring little muscular

exertion, or who have never labored under thoracic disease, than among personsin the converse conditions. The previous occurrence of such disease does not, of
course, necessarily imply the existence of irregularity of form.
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force acting from within outwards (the elasticity of the lung having
been first destroyed), is best seen in cases of abundant pleuritic
effusion, with or without pneumonia; in pneumothorax, hydro-
pneumothorax, and general vesicular emphysema; less clearly in
hypertrophy ofthe lung, intra-thoracic tumors, and extensive hemo-
thorax. Simple pneumonia and hydrothorax have not yet been
proved to produce it; nor are any affections of the heart or great
vessels capable, even as matter of theory, of doing so. Expansion
of either side is never a physiological heteromorphism.

32. Bulging takes place to such extent as to arch, generally, the
upper anterior surface, in rare instances of tuberculous excava-
tion; 1 occurs at either base in pleuritic effusion and in pleuropneu-
monia; in emphysema appears above and below the clavicles, and
has been observed to a very slight extent in those regions in cases
of simple pneumonia of the apex; exhibits itself in various sites
in cases of circumscribed pleurisyand intrathoracic tumor; in the
right infra-axillary region in cases of enlarged liver, and in the
left of enlarged spleen; in the mammary and lower sternal regions
in pericardial effusion and hypertrophy of the heart, and in the
upper and central parts of the chest in cases of aortic aneurism.
But on the other hand, bulging frequently occurs as a natural con-
dition in the following positions: the right back inferiorly; the
left front inferiorly, with or without twisting forwards of the free
edges of the ribs; the upper sternal region; the second costal car-
tilages, either or both; and the left sterno-mammaryregions. Such
non-morbid bulgings simulate those produced by pericardial effu-
sion, aneurism of the aorta, pleuritic effusion, &c.

33. (/3) Retraction and depression are the converse states of expan-
sion and bulging: the former, a general sinking of the walls on one
side; the latter, a similar condition limited to one spot or region.
Retraction never exists without reduction of size of the lung, pro-
duced either by extrinsic pressure or by changes in its own
substance. Now, pressure is essentially concerned in cases of
pleuritic effusion; the lung, reduced to a small bulk by the pressure
of accumulated fluid, deprived of its elasticity, and bound down by
exudation-matter, is unable to resume its original volume on the
removal of the fluid by absorption,—the side consequently yields
inwards under the weight of the atmosphere. The exudation-
matter aids materially, through its characteristic force of contrac-
tion, in producing this result, by diminishing the bulk of the lung,
not, as might be supposed, by actually dragging the wall of the
chest inwards. On the other hand, changes of the lung-substance,
reducing its tfulk, occur in tuberculous disease, the absorptive pe-
riod of pneumonia, in cancerous and certain exudative infiltrations
of the lung, and in collapse and atrophy of the organ consequent

1 Sanders, U. C. H., Males, vol. xiv. p. 313; a huge cavity in the left lung, a
small one in the right, with encroachment of the right lung on the region of the
left.
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on the inaction entailed by pressure on its main bronchus by en-
larged glands, tumor, or aneurism. 1 Depression attends the same
morbid states, when more limited in extent and influence. In esti-
mating the clinical value of depression, the observer must remem-
ber that it sometimes occurs in the lower sternal region, and,
symmetrically, in the inframammary regions, independently of
disease.

34. (y) Procidentia is that state in which the position of a part is
lower than natural; elevation, that in which it is higher. Exam-
ples of procidentia are seen in the lowered position of the shoulder,
of the ribs laterally, and of the nipple in chronic pleurisy with re-
traction. The shoulders are not always naturally on thesame level,
however; and the left nipple is, in healthy persons, frequently
lower than the right. I once observed elevation of the shoulder on
the same side as retraction of the parietes from chronic pleurisy.

35. (b) Curvature signifies that deviation of the various axes of a
part in which, notwithstanding, some degree of regularity of form
is retained; distortion, a displacement of the same kind fundamen-
tally, but one in which the deviations are so numerous and so con-
siderable that all trace ofregular shape is lost. The spine, sternum,
clavicles, and ribs, are subject to the former ofthese displacements
in connection with disease of the subjacent organs. Thus the dor-
sal spine becomes laterally curved in cases of chronic pleurisy with
retraction; the ribs, in extreme cases of the same disease, undergo
such torsion on their longitudinal axes that their upper edges be-
come external; the sternum yields sidewards under the pressure of
intra-thoracic tumors, and the clavicle twists downwards and inwards
in some cases of tuberculous destruction of the apex of the lungs.
Some slight deviation of the dorsal spine to the right I have found
to be more common than perfect straightness in male adults with
sound chests; and the sternum sometimes naturally inclines to one
side.

36. Here may be included the peculiar conformation called
" pigeon-breast," characterized by flattening of the lateral regions,
and prominence, with arching forwards, of the sternum. This is
doubtless a congenital malformation in some cases; but it may also
be an acquired deformity. As has been satisfactorily shown by
Dupuytren 2 and Mr. Shaw,3 this alteration of form may be produced,
especially in the flexible chest of childhood, byprotracted difficulty
of breathing, depending on obstruction in the upper air-passages.
The principle of its production will be explained further on [54].

1 I onoe metwith a remarkable case, in which the girth of tlfe right side only
equalled 14 inches, while the left measured 15\ inches, there being no history of
past pleurisy or acute disease of the right side. Congenital atelectasis, or intra-
uterine pleurisy, suggested themselves in explanation ; but, on further examina-
tion, the whole right side (face, head, limbs, and pelvis) was found to be notably
smaller than its fellow. The patient, a male, aged about thirty,had been a seven
months' child.

2Memoires de Chirurgie. 3 Medical Gazette, 1842.
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The pigeon-breast seriously perverts the natural relationship of
the heart and lungs, and modifies both the heart's impulse and the
mode of conduction of its sounds.

37. B. Size.—No practically useful rule can be laid downrespect-
ing the ratio of the natural visible dimensions of the thorax to those
of the body generally; the proportion varies widely in different
individuals enjoying robust health [1031].

38. There is no visible inequality of size in the two sides of a
well-formed thorax. Numerous deviations from the natural rela-
tive dimensions of the different parts of the thorax occur in conse-
quence of disease; but as they are always to be more accurately
estimated by measurement than by inspection, and in some cases
only to be ascertained at all by means of the former, the considera-
tion of their different varieties is deferred to the section on Men-
suration.

39. C. Movements. I. In health.—(a) The general movements, or
those in which the entire thorax is concerned, are of expansion and
of elevation. In health these two kinds of movement are so inti-
mately associated and agree so closely in proportional amount, that
it is unnecessary to consider them separately: in certain states of
disease they are very differently affected.

40. During inspiration the walls of the chest diverge from their
central axis—the sternum and the anterior segment of the ribs
passing somewhat forwards, the lateral outwards, and the posterior
backwards, from that axis (expansion-movement). At the same time
the anterior walls, and, with the exception of the three or four last
ribs which are on the contrary depressed, the lateral walls, also, rise
upwards (elevation-movement). In ordinary breathing these move-
ments are in Lhe direct ratio of the antero-posterior and transverse
enlargement of the lungs—but not precisely so of their vertical
enlargement, inasmuch as there is no constant proportion between
costal and diaphragmatic movement. The rapidity, the energy,
and the extent of the expansion and elevation-movements, bear a
direct proportion to each other under all circumstances of health,
unless volition interfere to pervert the natural order of things. On
the other hand, the absolute amount of all three characters varies
within sufficiently wide limits in different persons—but is found to
increase, as a rule, in the direct ratio of the easy mobility of the
framework of the chest (hence greater in youth than age), and the
height of the individual.

41. During expiration the walls of the chest are restored to their
previous condition by the converse movements of retraction and
depression.

42. In each act of respiration the movements of expiration follow
those of inspiration so closely, that no distinct pause is perceptible
between them; when expansion and elevation cease retraction and
depression appear to begin, precisely as the audible pulmonary
sounds by which they are accompanied.
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43. The rate of motion, though this be free from all jerking ine-
quality of rhythm, differs perceptibly at different periods of the
two acts: inspiration-movement begins slowly, quickens, slackens
again; expiration-movement starts off rapidly, gradually slackening
to its close.

44. If the entire time occupied by a respiratory act (that is, from
the beginning of one inspiration to the beginning of the next) be
represented by 10, the value of the duration of the inspiratory
movement may be estimated approximatively at 5, of the expiratory
at 4, and of the pause between the expiratory and succeeding in-
spiratory movement at 1;—the period of thoracic motion being to
that of rest, as 9 : 1. The motion at the close of expiration is so
small in amount, and so slowly effected, that it is very difficult to
fix accurately the instant at which the actual rest, dividing any
two succeeding respiratory acts, commences; however, the ratio
just given furnishes the mean of a number of observations, from
which very extreme and apparently exceptional results were ex-
cluded : they were made by watching the movements of a small flat
board, laid on either the superior thoracic or the lower thoracic and
abdominal regions, according to the sex of the individual [49].

The ratio only holds in calm breathing; when respiration is
hurried, the inspiratory act loses in relative duration: the easier
the breathing, the longer the interval (in some individuals pecu-
liarly so) between the end of expiration and the next inspiration.
No observation can be trusted to, which is derived from the move-
ments over a very limited area of surface.

45. In health, the extent and frequency of repetition of the move-
ments of the thorax are in the direct ratio of the duration and
intensity of the pulmonary respiration-sounds. t

46. (b) The partial movements of the ribs on each other—move-
ments, practically speaking, limited to special situations—are best
appreciated by application of the hand.

47. In perfectly calm breathing the intercostal spaces continue
visibly hollow, both during inspiration and expiration—more so
during the former than the latter act. In the male this is most
obvious in the infra-axillary regions; in the female in the infra-
clavicular ; in both sexes the fact can best be ascertained where the
individual is thin.. In forced breathing the deepening of the inter-
spaces is still more marked in inspiration; whereas during expira-
tion, they become more or less perfectly flat.

Further, the post-sternal hollow, and the supra-clavicular regions,
seem to sink slightly inwards in calm inspiration, filling out again
in expiration.

48. But the movements of the walls of the chest are not the only
ones dependent on respiration which are of clinical importance.
The enlargement of the lungs and descent of the diaphragm in in-
spiration, forces down the subjacent viscera, and causes protrusion
of the abdominal walls, especially anteriorly; during expiration
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these walls recede. Hence in ordinary or calm breathing, which is
mainly effected by the descent of the arch of the diaphragm, the
amount of abdominal is greater than that of thoracic expansion-
movement, and the former commences sensibly before the latter.

49. There is a striking difference, however, in this point of view,
between the sexes; and the statement just made applies in point of
fact to the calm breathing of the male only. In the female the
abdominal expansion is almost null, and always slightly posterior
in time to the upper costal; neither do thelower ribs move notably;
whereas the clavicles and infra-clavicular regions rise and fall with
freedom. The adult male seems to the eye to breathe with the
abdomen and the lower ribs from about the tenth to the sixth; the
adult female with the upper third ofthe chest alone.

50. The cause of this difference in the sexes is not satisfactorily
determined. It is yet a point sub judice whether, and to what pro-
portional extent, the discrepancy of adult life prevails in infancy
and early youth. I have examined a considerable number of female
children, aged between four and ten years, who had never worn
stays, or any substitute for these, and found in them the predomi-
nant infra clavicular action of the adult. But the excess of upper
movement is very positively less than among their seniors. On the
other hand, Boerhaave,1 one of the earliest observers of the differ-
ence in the respiratory action of the sexes, speaks as though the
boy and girl of "one year old" breathe as distinctively, the one with
the abdomen, the other with the chest, as the full grown man and
woman. Per contra, Beau and Maissiat affirm, that in earliest in-
fancy, and often up to the third year, the respiration is abdominal
in the female as well as in the male. It has appeared to me posi-
tive, that in earliest youth, when the pectoral and ventral modes
of breathing first became obvious, the chest action in the female is
more general, and less limited to the upper regions, than at a later
period. Age, then, does seem to me to exercise an influence upon,
or to be connected with, the typical breathing of the sexes.

Social position has no modifying power; the washerwoman and
the peeress breathe exactly alike.

The habit of forced breathing is not without its effect on the calm
action of both sexes. For instance, the extensive play of the upper
regions in full-chested soprani, kept up in the exercise of their art
for many hours daily, ends by increasing the amount of infra-clavi-
cular movement in ordinary conversational breathing. It has ap-
peared to me that, even in tenor singers, some perversion of the
ordinary condition—some degree of unnatural infra-clavicular
movement—may be detected in calm respiration.

But what influence does dress exercise? Looking at an adult
female, and remembering her habit of drawing in the lower ribs
by apparatus more or less unyielding, the inference would seem

1 Praelect. Academ. § 623, torn. v. p. 144. Ed. Haller, Amst. 1744.
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unavoidable that the reason why a woman does not breathe like a
man is, that her mode of dress mechanically obstructs phrenic play.
Certain mischiefs entailed by tight lacing we see positively in dis-
placement of the liver; in misshapement of it, so that its height
may be made to equal, nay to exceed, its breadth; in alterations of
its texture, so that true lobular substance is replaced to a greater
or less depth by induration-matter functionally useless. We see
them exhibited in displacement of the heart; in narrowing of the
lower intercostal spaces, &c. And if, from certain of the facts con-
cerning age, just passed in review, we are forced to the admission,
that the activity of infra-clavicular respiration-movement in the
female is in the main designed by nature, and independent of ex-
traneous influence, still I cannot help thinking that the great excess
ofthat movement, and the limitation ofbreathing play to the upper
thorax in the civilized adult female, are due in no small measure
to the use of unyielding cases interfering with inferior costal and
phrenic action. The agricultural female laborer, who knows not
stays, breathes more like a male than the town female. Besides,
during sleep, the'conditions of pectoral and ventral action in the
female are much less strikingly different from those in the male
than in the waking state; the waist is relieved for a time from con-
striction. And further, the male and female dog breathe almost
exactly alike, as do also the horse and mare; the action is abdominal
and lower costal.

51. It would seem then that stays are in part productive of the
peculiarity ofadult female breathing, but certainly are not its sole
cause. Boerhaave and his commentator, Haller, however, holding
that the total sexual difference obtains from birth, looked upon the
free upper costal action in the female as a pre-ordainment to meet
the difficulties of pregnancy. " Nisi hanc," says Boerhaave, u in
fceminil diversitatem natura fecisset, gravidas perpetufi, dyspnoea*
laboravissent, aeque ac viri hydropici." But it seems here to be
forgotten that, if the illustration be sound, ascitic females ought to
escape dyspnoea. The final cause of the difference in the sexes is
of less interest, however, than the mechanism by which it is actually
worked out; but of this also nothing is known. Haller ascribes
the predominant costal action in females to the greater flexibility
of their bones and cartilages. 1 The upper interspaces are relatively
wider in the female, the lower in the male; but is this effect or
cause, or neither one nor the other ? A most singular fact (if fact
it actually be) is that, according to the assertion ofKuchenmeister,
Fabius, and F. Arnold, the pregnant uterus exercises no influence
on the breathing capacity [125*] of the individual.

52. But whatever be its cause, this sexual difference disappears
in forced breathing; in both sexes the pectoral movement is, out of
all proportion, greater than the abdominal; and even in the male
the expansile action, if abrupt, commences superiorly.

> Op. cit. pp. 98,145.
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53. Various postures, which interfere with action in limited parts
of the chest or abdomen, throw extra work on others, and so alter
the mechanism of respiration. Thus, in calm breathing, the male,
when lying on one side, exhibits extra costo-abdominal movement
on the other; in the supine posture there is no perceptible move-
ment in the perineum, while in lateral decumbency sufficient rise
and fall takes place there to count the respirations by.

54. In disease.—(a) The general movements of simultaneous ex-
pansion and elevation are liable to diminution, either from consen-
sual avoidance of pain, paralysis of the muscles concerned in pro-
ducing them, or a material obstacle in the condition of the pleura
or lung. Thus in pleurodynia, intercostal neuralgia, and at the
onset of pleurisy, the first cause acts; in cerebral and in spinal
paralysis, the second; while in cases of pneumothorax, pleurisy,
and pneumonia, of obstruction of the main bronchus, of gaseous,
liquid, or solid accumulation in the pleura, of consolidation and
rarefaction of the lungs, the third. On the other hand, these move-
ments exceed the healthy standard where a muscular effort is made
to overcome some obstruction seated low in the chest, as in spas-
modic asthma, and especially if the diaphragm be mechanically
interfered with, as in pericarditis with copious effusion, or they may
be perverted, if the upper air passages be obstructed, either from dis-
ease in themselves (oedema of the glottis; laryngitis, simple, oede-
matous,or croupal; tumors; foreign bodies, &c),or in neighboring
parts (enlarged tonsils; pharyngeal disease,1 &c), or from spasm of
the glottis (as in epilepsy,hysteria,2 laryngismus stridulus, pertussis,
and chorea), the chest, instead ofexpanding during inspiration, will
actually retract, especially below and at the sides, while the abdo-
men enlarges, from descent of the diaphragm, in proportion to the
amount of obstruction. In many of these affections the rhythm of
the movements becomes jerking and uneven. The more flexible
and expansile any given chest is in health, the more marked will
be this perversion where obstruction exists above the bifurcation
ofthe trachea; it attains its maximum consequently in childhood.
The explanation is easy. The small quantity of air inspired makes
naturally to the nearest air tubes, those of the upper lobes, while
none reaches the lower, though fall of the diaphragm has prepared
these for its reception; the lower lobes collapse, and the inferior
parts of the chest are consequently driven inwards by atmospheric
pressure. This state of things becomes permanent where its cause
is permanent, and thus is engendered in some cases the so-called
pigeon-breast [36]. Instead of this bilateral perversion, the phe-
nomenon will be unilateral, and flattening of one side, with lateral
curvature of the dorsal spine, having its convexity towards the

'Constable, U. C. H., Females, vol. ix. p. 97. Cancerous ulcerated opening
between oesophagus and trachea. Two days before death base of chest expanded,
apices sank in, in inspiration. Yet the apices proved sound, the bases congested.

*Spicer, U. C. H., Females, vol. ii. p. 147, Jan. 1847.
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healthy side, ensue, if the obstruction affect the main bronchus on
one side only; or it will be still more limited if a bronchus of
second or third calibre be alone affected. Now, whenever any cause
seriously impairs the expansion movement of one side only, the
expansion of the other is liable to increase, and similar deficiency
of action, limited to a part of one side, may be made up by excess
on the rest ofthat side; the law is the same as for the audible phe-
nomena ofrespiration. It holds good, too, where the obstruction is
parietal, as in general cancerous infiltration of the wall of either
side of the thorax. 1

55. Want of power in the respiratory muscles, whether from
debility or from paralysis, will impair the chest-motions, and entail
flattening of the corresponding side.8

56. In the tetanic spasm, whether from disease or from strychnia,
the walls are fixed.

57. (b) The relation of the movement of expansion to that of
elevation may change completely; the former, for example, being
almost totally suppressed, while the latter becomes even peculiarly
obvious. When the lung-substance is more or less impermeable,
either locally or generally, and either from disease within itself or
pressure from without (as in cases of tubercle, pneumonia, pleurisy,
pleuritic and pericardial adhesion, intra-thoracic tumors or aneu-
rism), this kind of perversion in movement will exist, either locally
or generally, according to its cause. It is especially marked on
forced inspiration; volition may drag the thorax upwards, but
cannot expand impermeable texture. In vesicular emphysema,
while the elevation movements are carried to an extreme point,
there may be no expansion at all, nay, even slightretraction at the
base, during inspiration.

58. (c) The rhythm of the respiratory act is likewise subject to
change; the duration of the expiratory movement may become
considerably greater than that of the inspiratory. This is observed
whenever physical obstruction exists in any part of the passages,
from the nares downwards, to the exit of air from the lungs; and
also where, as in vesicular emphysema, the elasticity of the lung
is destroyed. In the latter affection the expiratorymovement may
be two-and-a-half times as long as the inspiratory.

59. (d) The proportion naturally subsisting between the extent
and frequency of the movement of elevation on the one hand, and
the duration and intensity of the respiration sounds on the other,
may be altogether perverted: the former may be greatly increased
in amount, while the latter have undergone remarkable diminution.

1 1 have seen the chest wall so fixed by infiltrated scirrhus, that the strongest
effort of the will failed in producing any appreciable expansion of the affected side.

2 The experiments of Stromeyer (" Ueber paralysie der Inspirations Muskeln,
Casper's Wochenscrift, 1837") show that the division of the posterior thoracic
nerve in the rabbit will suffice to reduce the measurement of the corresponding
side of the thorax by five or six lines in less than three weeks.
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This state of things constitutes one of the most remarkable features
of diseases, where spasm affects the bronchial tubes or glottis, and
obstructions of physical character exist in the larynx, trachea, or
larger bronchi. The inspiratory action is abrupt and short, the
expiratory prolonged.

60. (e) Again, the relationship of the thoracic and abdominal
movements may change completely. Thus all conditions inter-
fering, either dynamically or physically, with the movements of
the diaphragm, while they impair these, give excess of energy to
the thoracic class. Inflammation of the diaphragm, or of the serous
membranes coating it, great fluid effusion in the pericardium, solid,
fluid, and gaseous accumulations in the abdomen, pervert in this
manner the natural order of things. On the other hand, the dia-
phragmatic movements may be increased by certain irritations of
the phrenic nerves in pleurodynia, intercostal neuralgia, the pain-
ful periods of pleurisy, in diseases or injury of the spinal cord below
the phrenic nerves, and when compared with the amount of expan-
sion movement of the thorax, in obstructive diseases, functional or
mechanical, of the air passages.

61. In the natural state the costal angles are nearly equal, the
left being slightly the more acute of the two. All affections con-
tracting either side of thechest to the exclusion of the other increase
the acuteness of the costal angle on the former, as chronic tubercu-
lization, chronic pneumonia, chronic pleurisy with retracted side,
cirrhosis, &c. All affections augmenting the positive bulk of either
lung widen the costal angle on the affected side, as rapid and gen-
eral hepatization, and acute general tuberculous infiltration.1 The
more fully the base of the lung is implicated in the disease, the
more obvious will be the effect. Where the costal angle is nar-
rowed, its costal limb is depressed; where the former is widened,
the latter is raised.LUC 1ULI/OA IB ICtlOCU..

62. In estimating the thoracic movement of calm breathing in
disease, the sex ofthe patient must always be borne in mind. An
amount of infra-clavicular expansion, ample for a male, would be
below par for a female; the converse is true of infra-axillary action.
Various morbid states pervert the natural sexual condition, giving
the female the free lower action of the male thorax, the male the
upper mobility of the female thorax.2

63. The intercostal spaces are widened by fluid and gaseous col-
lections in the pleura; by intra-thoracic tumors and aneurism; by
certain kinds of enlargement of the heart; by hydropericarditis;

1 Hodson, U. C. H., Males, vol. ix. p. 17. In this case of combined acute tuber-
culization and pneumonia, while increase of bulk existed inferiorly, diminution by
interstitial contraction had set in superiorly.

2 I have seen this in Cholera Asiatica. Cotten, U. C. H., Males, vol. xi. pp. 57,
58, aetatis 17. During the algide period this lad breathed costally and superiorly,
exactly as a woman; two days later, the choleraic hue having disappeared, the
breathing had become abdominal and inferior costal. The perversion is evidently
connected with collapse of the lungs.

3
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by extensive plastic infiltration of the lung when sudden and in the
acute state* Fluid in the pleura or pericardium may, in addition,
cause bulging of the intercostal planes, irrespectively of the nature
of that/fluid, whether purulent, serous, or bloody, though a less
quantify of purulent than of other fluid will suffice for the purpose.
The conditions of bulging will be more fully considered with the
history of Pleurisy.

64. The interspaces undergo narrowing in the absorption-period
of pleurisy and pericarditis, and in all affections causing marked
contraction of the lungs.

65. The normal respiration-movement of the intercostal planes
may, in disease, be diminished, annulled, increased, or perverted.

66. During the painful periods of pleurisy, in pleurodynia, in
intercostal neuralgia, in herpes zoster of the chest-wall, the action of
the intercostal muscles is controlled, nay, suspended sometimes, by
so-called consensualism. In hemiplegia the action may be very
slight. So far the mechanism is nervous; but mechanical inter-
ference may be caused by solid masses distending the side of the
thorax, and by fluid accumulations, provided they be sufficiently
copious to entail bulging of the interspaces. 1 Quantity of fluid is,
however, not the only element to be considered, for accumulation
sufficiently great to destroy pulmonary percussion-tone up to the
spine of the scapula (and consequently to compress the lung seri-
ously), will not put a complete stop to intercostal action. Nay
more, under such circumstances the movement may be actually
greater in the infra-axillary spaces on the diseased than on the
healthy side. In pneumothorax, too, with very notable bulging,
the superjacent interspaces may play freely.2

Increase of intercostal movement takes place in the paroxysm
of asthma.

The intercostal movements are liable also to perversion: the
spaces may bulge beyond the level of the ribs during expiration;
they may bulge too in inspiration: and this in different parts of
the same chest at once tuberculous and emphysematous.

67. If fluid be accumulated in sufficient quantity in the pleural
sac to cause marked bulging of the interspaces, an undulatory
movement caused by respiration may sometimes be seen. If, in
addition, the costal plane be perforated, and a fluid collection in
the walls of the thorax communicate at all freely with another in
the pleura, an inspiratory fall and an expiratory rise of the former
are distinctly visible.

1 Mediastinal tumor, with solid infiltration of the lung,willnot annul intercostal
movement, even though the lung adhere to the side, unless a distending influence
he exercised on the chest-wall by the mass.

2 Reilly, U. C. H., Males, vol. xvi. p. 168. Action as great on the side of the
pneumothorax as on the healthy side.
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SECTION II.—APPLICATION OF THE HAND.

68. By application of the hand and palpation, are meant the acts
oflaying the hand on, and feeling, the external surface of the chest.
The object of these acts is to ascertain the form of the different
regions of the thorax (little or no information can be derived from
them regarding the general conformation of the cavity); the state
of the general, and especially of the partialx movements of the walls;
the amount of vibration communicated to the hand from those walls,
and the existence or absence offluctuation within the chest.

69. In employing this method of diagnosis, the palmar surface
of the fingers and hand should be laid gently and evenly on the
surface. If the object be to investigate the form or movements of
the thorax, this is the only precaution, in addition to those re-
commended for the proper performance of inspection, which it is
necessary to observe; if the thoracic vibration be the subject of
examination, it is advisable to place the patient in the horizontal
posture.

70. Application of the hand is less useful than inspection in
ascertaining the amount of general movement, taken as a whole,
existing in any given thorax; but it is greatly more effectual in
locally distinguishing expansion from elevation-movement, and in
analyzing thepartial costal movements.

Thus in chronic pleurisy with retracted side a good deal of ele-
vation-movement may be felt during inspiration, while the total
absence of any action tending to fill out or expand the hand laid
on the surface is readily ascertained. The same state of things
may constantly-be established in the infra-clavicular regions, when
the apex of the lung is consolidated. In this case, and also in em-
pyema, the thoracic walls, above and below the clavicle, may fall
in during inspiration and expand during expiration, while the ele-
vation-movement pursues its natural course and rhythm.

71. In the normal state, calm inspiration causes divergence of
the lower ribs, and convergence (as originally shown by Haller,
and recently by Dr. Sibson) of the upper; while an intermediate
set from the fourth to the seventh, undergoes scarcely any change
ofrelative position. Expiration produces the converse effects. The
amount of alteration is greatest superiorly in women, inferiorly in
men; and in both sexes greateranteriorly and laterally than poste-
riorly. Forced breathing widens and narrows the interspaces pro-
portionately more; the convergence of the infra-axillary ribs in the
male during extreme expiration is particularly remarkable.

In the lower interspaces of the male, it is easyenough, by placing
the thumb or a finger on their surface, to follow these movements.
But it is very difficult to detect the inspiratory convergence in the
upper spaces. When a finger is placed in an upper intercostal
space, and the thinner the subject of the observation the better, it
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seems to be compressed by the adjacent ribs during expiration, and
relieved of all pressure during inspiration—just, though not to the
same amount, as in the lower interspaces. There is, however, some
fallacy here; for I have found, by performing artificial respiration,
after the removal of the integuments, on the dead male subject,
that the upper,-ribs do actually converge during that movement.
The amount of approximation, even in persons with wide inter-
costal spaces, appears to me not to exceed one-sixteenth or one-
twelfth of an inch at the outer edge of the costal cartilages.1

72. Allied in mechanism to the expansion-movements, these
diverging-movements may nevertheless be affected differently from
the former in disease. Thus, in cases of chronic pleurisy, with
contracted side, the elevation-movement may, during inspiration,
be still perceptible in the infra-axillary region, and the expansion-
movement be absolutely null, while the ribs actually converge.
This inspiratory convergence of theribs has appeared to me indica-
tive of subjacent pulmonary consolidation and pleuritic agglutina-
tion combined.

73. Vocal vibration, or fremitus. If the hand be applied to the
surface of the chest of a healthy individual, while speaking, a
vibratile tremor is perceived by the fingers. This vibration, deli-
cate under all circumstances and readily deadened by too forcible
pressure of the hand, is, generally speaking, in the direct ratio of
the graveness, coarseness of quality, and loudness of the speaking
voice, and hence, as a rule, more marked inadults than in children,
in males than in females. It is often altogether deficient, indeed,
in females and children. Cateris paribus it is more intense in long-
chested than in short-chested persons; and markedly so in thin than
in fat people; unless as deepening the voice and either lessening or
increasing fulness of person, age appears to have no influence upon
its amount. The vibration is scarcely affected by tension or relaxa-
tion of the muscles over which the hand is laid; in the great
majority of cases it is stronger in recumbency than in the sitting
posture (in twenty-twotrials, sixteen times greater lyingthan sitting,
four times equal, twice more marked in the sitting than the lying
posture). It is greatly more marked when some sounds are uttered
than others, and hence the importance, in delicate comparative
trials, of making the person examined repeat the same word or
words.3

1 In H. Young, setat. 40 (carcinoma of ileum and ileo-vesical fistula), TJ. C. H.,
Females, vol. vii. pp. 130; approximation of the second and third left cartilages
was noticed on full inspiration. The left lung was healthy, weighing 13.75 oz.;
but there were old general adhesions. Alsocase of Moore, TJ. C. H., Males, vol.
viii. p. 390.

2 In singing, the fremitus is much more marked when the voice is bass, baritone,
or contr'alto, than when tenor or soprano ; and it accompanies the lower notes of
any given register toa much greater amount than the upper; it maybe absolutely
null on a high note, though most loudly sounded, while it is well marked with a
low note of the same voice softly uttered. From a few trials I find that the fremi-
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The intensity of fremitus, all conditions being favorable to its
production, may be such as to throw a large arm-chair or sofa,
against which the speaker leans, into strong vibration.

74. As a general truth, the intensity of the fremitus is conside-
rably greater on the right side of the chest than the left,—the
greatestamount of this excess existing in the infra-clavicular, infra-
scapular, and inter-scapular regions. Exceptional regions are the
right infra-axillary and infra-mammary, where the presence of the
liver interrupts the vibrations, and throws into comparative promi-
nence the naturally weak fremitus in the corresponding regions on
the left side: the difference would be greater, were it not for the
presence of the spleen in the latter position. Where the heart is
uncovered by the lung, vibration is totally absent, and the right
edge of that space may be traced by its abrupt cessation there;
but over the left lung there is naturally so little vibration, that
modifications of the sign can scarcely be used with confidence for
making out the left edge of the space. The lower border of the
right lung may be traced by the abrupt cessation of all fremitus
immediately below it.

The fremitus is intensely marked over the larynx and trachea,
stronger at the sternal than the humeral halves of the infra-clavi-
cular regions, generally faintly manifest on the right clavicle, and
imperceptible at the top of the sternum.

75. The natural vocal fremitus is susceptible, in disease, of increase
or diminution. As in the case of other signs, the existing amount
of change is most effectually ascertained by comparison of the two
sides of the chest; but in making this comparison, the observer
must carefully bear in mind the great differences naturally existing
on these two sides.

76. Unnatural density of the pulmonary texture, produced by
solid infiltration, unless this be carried to an extremeamount, intensifies
vocal vibration—as in tuberculous or plastic infiltration, acute or
chronic: pneumonia of the left base posteriorly will thus raise the
fremitus above the standard of the right base in health. 1 Pulmo-
nary apoplexy and cedema act, within my experience, in the same
way, but to a slight amount. In dilatation of the bronchi the
increased calibre of the vibrating tubes, as well as adjacent consoli-
dation, commonly tend to the same result. In pleuritic effusion
occupying the lower part of the side, the infra-clavicular region
may furnish fremitus in excess.

77. When the lung-substance is removed to a distance from the
chest-wall by gaseous or liquid accumulation in the pleura, as in
tus ceases with soprano and mezzo-soprano voices between / and a on the lines.
Baritones eitherretain the fremitus through their whole register, or lose it about
their upper/. The supra-laryngeal register of all voices is without fremitus.

1 In cases ofuniversal and very dense acute tuberculous infiltration the fremitus
maybe strong superiorly near the large tubes, less distinct inferiorly. Hodson,U. C. H., Males, vol. ix. p. 17.
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pneumothorax and in pleural effusions, dropsical, hemorrhagic, or
inflammatory, the fremitus is, as a rule, annulled. Unfortunately,
however, the fremitus is, in some cases, retained at the right base,
even when a considerable amount of fluid exists in the pleura.
Sometimes explicable by solid adhesions conveying the vibrations
from the lung to the chest wall, in other instances the anomaly
does not admit of explanation. The theories of unison-resonance,
echo, and consonance [433], do not fairly meet the difficulty. The
influence of solid accumulation, either in the lung or pleura,
varies according to circumstances: very extensive lung-infiltration,
whether fibrino-plastic, pseudo-fibrous, carcinomatous, or other,
deadens the vibration, especially if the infiltrated parts be distant
from the larger bronchi, and the voice feeble;* extra-pulmonary
tumors and aneurisms produce the same effect. But if the other
circumstances, such as the strength and graveness of the voice, be
favorable, aneurisms, tumors, and cancerous infiltrations will not,
even when of tolerable size, annihilate fremitus, if they be in close
connection with the larger bronchi. It is commonly said that in
vesicular emphysema the vibration is impaired ; I have not found
this habitual, and in some cases its intensity is above the range of
health. Neither do I believe, as has been affirmed, that plugging
of the bronchial tubes with muco-pus deadens fremitus; during
the closing hours of senile asphyxiating bronchitis, the chest-wall
may vibrate forcibly, both with voice and cough.

78. Yocal fremitus and audible vocal resonance bear no uniform
relationship to each other, either in health or disease: for though,
when the voice is grave, and low notes are sounded, they both
increase and decrease equably, under the converse circumstances
audible resonance may be powerful, while the fremites is feeble or
null.

As a general rule, sounds of high pitch give relatively most audi-
ble resonance, sounds of low pitch most fremitus. But the excep-
tions to this rule in the acoustics of the chest are numerous. An
individual with gruff voice of low register, may have powerful
bronchophony in a spot where thefremitus is next to null ;2 a, fortiori
may this be the case, if the voice be high-pitched.

79. The act of coughing produces a vibration similar to, but less
marked than, the vocal. This vibration {tussivefremitus) suffers the
same kinds of modification in disease, but is valueless clinically,
unless in cases of aphonia.

80. Certain rhonchi throw the bronchial tubes into vibration
sufficiently strong to be felt on the surface of the chest (rhonchal
fremitus)] the sibilant, sonorous, and mucous, have all this property.
The cavernous rhonchus, produced in excavations of the lung near

1 Jennings, U. C. H., Females, vol. xv. p. 65. Mediastinal cancer encroaching
on and infiltratingright lung—in the right axilla, the fremitus null—at the left
front well marked.

2 Crowhurst (right pleuritic effusion), TJ. C. H., Males, vol. ix. p. 142.
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the surface, may be accompanied with marked fremitus, and with-
out fluctuation being perceptible to the finger. Stridulous respira-
tion even, such as that attending aneurismal pressure on the trachea,
may produce very distinct fremitus, greater in inspiration than in
expiration.

81. In the natural state of the pleura, the gliding motion of its
costal and pulmonary laminae upon each other gives rise to no vi-
bration perceptible by the hand applied to the surface. Nor is it
usual, even in cases where audible friction-phenomena exist, to dis-
cover such vibration: in someinstances, however, it may be detected;
and the sensation conveyed (friction fremitus), though distinctly
somewhat vibratile, nevertheless possesses more of a simply rub-
bing character, just as might be anticipated from a consideration of
its cause—the collision of plastic matter on the pleural surfaces. In
point of intensity it varies greatly; in some cases perceptible, even
in ordinary breathing, to the patient himself—in others it is only
evolved by forced inspiration, and only to be caught occasionally.
Accompanying either the inspiration or expiration-movement, it is
more commonly associated with the former. I have met with it to
a higher degree at the absorption-period, than at the outset, of the
pleurisy.

82. A pulsatile movement of the lung, attended with a quasi-
tremor on the surface of thechest, and synchronous with the systole
of the heart, has been noticed, originally by Dr. Graves, in some
rare instances of pneumonia and intra-thoracic cancer. Here, too,
may be included the impulse of intra-pleural pulsating empyema
[882].

83. Palpation may also be used for the detection of fluids con-
tained either in the lungs or pleura. The sensation is that of
ordinary fluctuation, commonly attended with a certain degree of
vibratile tremor. Its existence may be ascertained, either by the
movements of the fingers used by surgeons for detecting fluid in
an abscess (simple fluctuation) ; or succussion of the chest may be
required (fluctuation by succussion) ; or percussion of the surface, be
necessary to produce it ("peripheric" fluctuation) ; or it may occur
through the influence of respiration as an attendant on cavernous
rhonchi (rhonchal fluctuation) : in this latter case vibration may be
more distinctly felt than in the others. The "peripheric" species,
described by Dr. C. Tarral, is to be detected by giving a quick sharp
fillip in an intercostal space, perpendicular to the surface, when a
sensation of fluctuation will be transmitted to a finger of the other
hand firmly applied to the surface in the same space, at a short dis-
tance from the point percussed. 1 Simple fluctuation is producible,
where the intercostal spaces are much bulged out by pleuritic effu-
sion ; peripheric fluctuation in the same cases, but most perfectly
where air and fluid co-exist in the pleura; fluctuation by succussion

1 Sometimes a more satisfactory result may be obtained by striking the ribs.
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in cases of hydro-pneumothorax and of large excavation in the
lung.

84. Application of the hand to the surface, below the clavicles
in the female, below the epigastrium in the male, is the readiest
way ofascertaining the frequency ofrespiration.

85. The absolute frequency of respiration in health averages in
the waking adult twenty per minute; greatest at birth, it decreases
quinquennially to the age of thirty, and between this period and
the fiftieth year again increases somewhat. 1 Respiration is slightly
increased in frequency by fulness of the stomach; the act is less
frequent in the male than the female, and in both sexes in the
lying than in the sitting, and in the sitting than in the standing
postures.

86. In disease the absolute frequency may arise to eighty, and
even upwards, and wholly excluding moribund persons, may fall
to eight.

87. The ratio of the respiration to the pulse is more important,
in pulmonary diagnosis, than the absolute frequency ofeither. In
the adult the natural ratio lies between 1 : 4 and 1 : 4.5. The less
frequent the pulse absolutely, the higher the ratio of the respiration;
a pulse of sixty will relatively give a larger number ofrespirations,
than one of eighty. The influence of posture is relatively greater
on respiration than on the pulse; hence the ratio varies in the
same individual in the three chief postures.

88. In disease the pulse-respiration ratio is subject to remarkable
perversions, which are sometimes of signal use in diagnosis. The
extreme ratios which have fallen under my own notice are pulse to
respiration as 9 : 1 in chorea, 2and as 1 : 1.25 in pneumonia.3 These
perversions may be maintained, whether the pulse be, absolutely
considered, frequent or not. In hysteria I have known the ratio
range from 5 : 1 to 1.8 : 1.

SECTION III.—MENSURATION.

89. The object of measuring the chest is twofold: First, to as-
certain, more accurately than can be done by inspection and appli-
cation of the hand, the comparative bulk of the two sides, the
relative positions of their different parts, and, in some few instances,the distances between those parts and certain fixed points beyond
the limits of the thorax (measurements in rest) ; secondly, to estimate
with precision the amount of expansion and retraction of the chest
accompanying inspiration and expiration (measurements in motion).

1 Quetelet. Sur l'Homme, t. ii. p. 91,1836.
2 Case of Carpenter, Clin. Lect., loc. cit., Lancet, January, 1849.
3 Styles, U. C. H., Males, vol. x. p. 306 ; on eighteenth day, of left pneumonia."Pulse 56, heart same ; respiration 60 to 70, twice counted ; no subjective senseof dyspnoea.'
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§ I.—Mensuration in Rest.

90. A complete system of mensuration in rest, would comprise
the following admeasurements: —A. General.—(a) Circular. 1. On the level of the sixth cartilage;
2. Midway between the nipples and clavicles, (b) Transverse; 3.
From the point of one acromion to that of the other; 4. In the
axillae; 5. At the base of the chest, (c) Antero-posterior. 6. Under
the clavicles; 7. At the base of the chest, (d) Vertical. 8. From
the clavicle to the most dependent point ofribs.

B. Partial.—(a) Horizontal. 1. From the nipple to the middle
line of the sternum, (b) Vertical. 2. From the middle of the sternal
notch to the nipple; 3. From the nipple to the antero-superior
spine of the ileum; 4. From the most dependent point ofthe twelfth
rib to the same spine.

91. But these different kinds of measurement are not all of equal
importance, especially in the present state of knowledge, either
because some of them really convey information of very secondary
value, or because they have not as yet been sufficiently practised
to render the physician familiar with the indications derivable from
them. The measurements which it is of real consequence for the
student to understand, and in all doubtful cases to practise, are
distinguished by Italics; at the same time, it would be a mistake to
imagine that all the others may not occasionally furnish more or
less useful information, either confirmatory or corrective of results
otherwise obtained.

92. A. General Measurements.—(a) Circular (1), on the level of
the sixth costo-sternal joint.—Circular measurement of the chest, as
commonly performed with a single graduated tape passed round the
thorax, from the middle line anteriorly, is a troublesome process,
requiring the patient to be raised to the sitting posture, and the
co-operation of two persons. Besides, the difficulty of ascertaining
the precise point of the measure corresponding to the spine, renders
the process inaccurate. These difficulties have been removed by
a very simple plan, suggested, I believe, by Dr. Hare, that of join-
ing together two such tapes at the commencement of their scales,
and fixing them, as the patient reclines, at their line of union, to
the spine; each side ofthe chest has thus its separate measure. By
padding the inner surface of both measures, close to their line of
junction, a sort of saddle is made, which readily fixes itself to the
spinous processes.

93. The circular width of the chest varies so widely in healthy
individuals, that there is little practical utility in attempting to fix
its mean value. I have known it in the adult male so high, on
the level of the sixth cartilage, as forty-four inches, and so low as
twenty-seven [1031], Perhaps thirty-three inches may be named
as the fairest adult average; but the width varies with age, long
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after the height has become stationary, gradually increasing from
the age of sixteen to sixty: so that the mean being thirty inches
from the age of sixteen to twenty, it is thirty-four from that of fifty-
one to sixty. The circumference increases, but not in any fixed
proportion, with the robustness, stoutness, and height of indivi-
duals. The female circumference is, absolutely and relatively, less
than the male.

94. According to M. Woillez, the circumference is greatest in
persons following trades that require active exertion of the whole
frame, but not of the upper extremities in particular. Far from
this, were his number of cases sufficient for the final decision of the
question, the latter class of artisans must be held to have the lowest
average circumference of thoraic. But the absolute measurement
is of less importance than might appear, for width is not an index
of expansile power; on the contrary, the statical and dynamical
conditions may, in fat people especially, be inversely as each other.

95. The relationship of pectoral to abdominal circumference
varies with age.: in infancy and childhood the latter is greater than
the former. In the young male adult (less so in the female), the
chest exceeds the abdomen in width. In cases of abdominal obesity
the natural ratio becomes perverted.

96. Certain definite relationships exist between the girth of the
chest on the one hand, and the width of the shoulders, the distance
between the nipples and the antero-posterior diameter on the other
(Brent); but as their perversions do not furnish any precise diag-
nostic inferences, it is unnecessary to describe them.

97. The two sides of the chest are of unequal semi-circumference
in about five-sixths of healthy adults; a mean excess of about half
an inch existing on the right side in right-handed individuals; 1 in
left-handed persons the left side sometimes measures more than, or
more frequently the same as, the right. These propositions hold
true of both sexes; but the difference is slightly greater in males
than females. As in infancy and youth the two sides scarcely differ,
it seems probable the non-symmetry of the adult chest depends on
the excess of use of the right side. I have not traced any special
influence of trade on these measurements; but accidental circum-
stances, unconnected with disease of the thoracic organs, are liable
to modify their ratio. Thus, distension of the stomach with flatus
or food may equalize the measurement, for the time it lasts, on the
two sides; and I am inclined to believe, that the deficiency of mo-
tion, kept up by fractured ribs in some cases for a very lengthened
period, perhaps for a life-time, may in the end diminish the dimen-
sions of the side—the lung probably, just as in cases where its
expansion and retraction are interfered with by pressure of a tumor

■ 1 This excess becomes the more remarkable, when the frequency of slight con-
vexity of the dorsal spine to the right, in health, is considered.
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on a main bronchus, collapsing and becoming more or less atro-
phous, while the thoracic walls fall in proportionally. 1

98. The most important morbid conditions of circular dimensions
are increase or diminution of width of either side, as compared with
the other. They occur respectively in the same diseases, already
enumerated under these heads, as morbid expansion and retraction
[31,33].

99. Of circular width midway between the nipple and clavicle little
has been ascertained: the scapulas prevent the real measures from
being taken, and in some persons raise the circumference hereabove
that on the level of the sixth cartilage. As far as is now known,
the ratio of the upper and lower circumferences does not appear to
me sufficiently constant to be trusted to clinically. It is matter of
general belief that the size of the upper part of the chest, compared
with that of the base, is greater in proportion as the muscular and
osseous systems, especially the latter, are strongly developed, and
the constitution of the individual free from the taint of predisposi-
tion to phthisis. Though not prepared to say positively whether
the excess of width, existing at the lower part of the chest on the
right side, holds in the upper regions also, I am inclined, from a
limited number of observations, to believe that it does, though to a
less amount than inferiorly.

100. (b) Transverse. —Eespecting mensuration of the transverse
diameters of the chest, I have no precise information to offer. It
should be made with a pair of callipers, and there can be little ques-
tion that diagnostic data ofimportance might occasionally be derived
from its employment. It would, however, in the greater number of
cases, do little more than confirm theresults of inspection; for dimi-
nution of the transverse diameter, in respect of the antero-posterior,
the change which, it may be presumed, would most frequently pre-
sent itself, is one of those alterations of shape which most readily
attract the eye.

101. (c) Antero-posterior.—A pair of common steel callipers is the
simplest instrument for determining the antero-posterior diameter
of the chest. The absolute maximum measurement varies widely;
the extremes I have actually noted in males of middle height, free
from chest-disease, being eight and twelve inches. The difficulties,
in comparing the diameters of the two sides, are to apply the blades
of the callipers with exactly the same force, and (a far from easy
task, on account of the slope of the surface of the chest) to exactly
corresponding points on both sides.

102. In measuring the antero-posterior diameter of the apex of
thechest on either side, the extremity of one blade should be placed

1 Case ofBassett (U. C. H., Males,vol. ii. p. 214) ; the right side (the man being
right-handed and free from pulmonary disease, capable of explaining the fact)
measured opposite the sixth costo-sternal joint 16| inches, the left 18| inches : he
had old fractured ribs on the right side. Compare this clinical fact with the result
of Stromeyer's experiments on division of the posterior thoracic nerve [55].
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immediately under the centre of the clavicle, the other upon the
corresponding point of the spine of the scapula—the equi-distance
of both extremities from the middle line being at the same time
carefully insured. The diameter of the right side in this situation,
as also over the sixth rib, will be found, in the greater number of
healthy persons, to exceed that of the left (possibly as a compensa-
tion for the relatively less height of the right lung), but by so very
small an amount that, where an excess at all marked is detected on
that side, the physiological disparity may be ignored. In other
words, an excess of even a fourth of an inch on the right side
furnishes sufficient evidence of morbid depression or diminished
diameter on the left; though the existence of a similar excess on
the left side will be still more strongly conclusive of contraction on
the right.

103. The morbid states discoverable by the measurement now de-
scribed are, diminution and increase of the antero-posterior diameter.
The latter change occurs in pleurisy with effusion, pneumonia, hy-
pertrophy of the lung, emphysema, intra-thoracic tumor and aneu-
rism, various cardiac affections, acute general tuberculization of a
lung, and possibly chronic tuberculous disease of the apex, at its
earliest period [1348]. Diminution, on the other hand, arises in the
more advanced stages of tubercle, in simple chronic consolidation,
in the absorption-period of pleurisy with retraction, and in cases of
prolonged mechanical obstruction to the entry of air through the
larynx or main bronchi.

104. (d) Vertical. — The vertical measurement of the chest has
hitherto been only practised in front; measured with a tape, the
distance between the centre of the clavicle and the most dependent
point of the corresponding ribs is found to be very closely the same
on both sides.

105. This distance is liable to be increased in cases of solid, liquid,
or gaseous accumulation in the chest; to be diminished in chronic
pleurisy with retraction. But though elevation of the diaphragm,
with consequent diminished vertical height of the thoracic cavity
on either side, and also the converse states, are not uncommon,
changes of the measures on the surface are rare.

106. B. Partial Measurement.—(a) Horizontal From the nip-
ple to the middle line. The nipples are equidistant from the middle
line in the healthy adult male. The distance between either of
them and that line is liable in disease to increase, and more fre-
quently to decrease. Hypertrophy of the heart, pericardial effusion,
mediastinal tumors and aneurisms in certain situations increase it,
though not often seriously; on the other hand, diminution in cases
ofretraction after pleurisy, varying in amount from a quarter of an
inch to an inch and a quarter, may be detected.

107. (b) Vertical. From the middle of the notch of the sternum to
the nipple.—These points are equidistant on the two sides in chests
of perfectly regular form. We have already seen, however, that
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normally the left nipple sometimes lies lower than the right; hence
the space comprised between the nipple and the clavicle on that
side may be greater than oh the other, independently of the influ-
ence of disease.

108. The only morbid variation observed in this measurement is
increase, and it is obvious, from what has just been said, that this
sign will have more value on the right than the left side. And
mensuration is less useful in respect of this sign than inspection;
for, on account of the flattening of the surface, which commonly
co-exists with lowered position of the nipple from disease, the
superficial measurement undergoes a diminution which may more
than compensate for the increase produced by the latter cause, in
a remarkable example of this apparent contradiction between the
results of inspection and mensuration, although the left nipple was
manifestly lower than the right, the distance between the former
and its corresponding sterno-clavicular joint was only 5J inches,
while that between the same joints on the right side was inches. 1

It is to be supposed that such will usually be the result of mensu-
ration, where the retraction after pleurisy affects more especially
the antero-posterior diameter.

109. The distances comprised between the nipple and the antero-
superior spine of the ileum, and between the most dependent point of
the twelfth rib and the same process, are equal on the two sides in
health. They undergo diminution on either side in cases of marked
retraction ofthe chest; and, probably, increase in those of expansion.

§ II.—Mensuration in Movement.

110. There are two plans for submitting to measurement the in-
fluence ofrespiration on the dimensions of the chest; the one esti-
mates the amount of antero-posterior movement, the other the
amount of circular expansion and retraction attending the act.

111. The former measurement, which may be roughly made at
the apex of the chest by placing the thumb on the spine of the
scapula, and the index finger beneath the clavicle, is effected with
much greater precision by an instrument of very ingenious con-
struction, named by its inventor,Dr. Sibson,2 the " Chest Measurer."
In principle a callipers, of which one branch is movable, this in-
strument is capable, by means of an index and dial fixed to its
movable branch, of indicating any change in the antero-posterior
diameter of the chest or abdomen, even to the one-hundredth part
of an inch, and has enabled Dr. Sibson to establish the following,
among numerous other, propositions concerning the respiratory
movements in health. In the robust male the forward movement
of the sternum and of the seven upper ribs ranges from one-fiftieth

1 Cyclopaedia of Surgery, article Empyema, p. 102.
2 Med.-Chir. Trans., vol. xxxi. p. 353. A modification of the instrument has

been proposed by Dr. Quain.
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to one-fourteenth of an inch in ordinary inspiration, and from half
an inch to two inches during deep inspiration.1 On the five lower
ribs the ordinary movement is less, and the forced movement
greater, than over the upper seven. The movement is somewhat
less on the left side than the right, below the second rib. The
ordinary abdominal movement is about a quarter of an inch, the
extreme ranging from half an inch to an inch and a half.

112. Unless the expansibility of the chest be directly as the
forward motion of the anterior parts of the ribs, the indications of
the " Chest-Measurer" do not accurately express variations in the
amount of the former. This is seen in health. The instrument
shows, according to its inventor, that the forward motion is in the
male greatest, during calm breathing, superiorly—least inferiorly;
while, during forced breathing, the lower ribs play relatively more
than the upper; now the eye and circular measurement teach us
that the exact reverse is the truth in regard of the really important
clinical fact—expansile action [48,49, 52], Again, when the costal
cartilages are stiffened by age or precocious ossification, the expan-
sion may be greater materially than in the ratio of forward costal
motion: the converse state of things will exist in youth. In dis-
ease, too, the forward motion of the chest, and its lateral expansion,
may be very differently affected: in a case of large excavation
under the left, and consolidation with small excavations under the
right, clavicle, the lower part of the sternum and adjoining carti-
lages receded visibly during inspiration, yet a fair amount of circular
expansion was produced by the act. 2 The deceptive influence of the
torsion-movement of the ribs (which will apparently increase or
decrease the amount of their forward motion, according as the
movable rack is fixed near their lower or upper edge) must ,be
borne in mind; the very delicacy of the instrument might other-
wise mar its utility. But in localizing with precision deficiency
or excess of antero-posterior motion, and in estimating changes
from day to day in the amount of either, the indications of the
"Chest-Measurer" are greatly superior in perfection, it need scarcely
be added, to those furnished by application of the hand.

118. The amount of inspiratory expansion and expiratory retrac-
tion of the chest and abdomen is measurable by the double tape
already mentioned.3—Applied closely, but not tightly, to the chest,
on the level of the sixth cartilage, the tape shows that the expan-

1 Haller, estimating the effects of a moderate inspiration, found the forward
movement of the sternum, superiorly, 2J lines, inferiorly from 3 to 8 lines.

2 Green, U. C. H., Females, vol. v. p. 146,July, 1850. The same phenomenon
sometimes occurs in pleuritic effusion also.

3 Mr. Henry Thompson, of University College, has suggested a very simple addi-
tion to the tape-measure, whereby the absolute and relative expansion of the two
sides of the chest may be ascertained during one and the same respiration. The
more ordinary plan requires two ; and as no two respirations areprobably precisely
equal, Mr. Thompson's instrument, which may be had of Coxeter, Grafton Street,
obviates a source of fallacy.
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sion accompanying ordinary calm inspiration in health is very
slight, averaging about a quarter of an inch in the healthy male
adult, with a circumference of thirty-three inches: this amount is,
practically speaking, shared equally by the two sides. In forced
inspiration the circumference is increased from the medium or
tranquil state by from one and a half to three inches, and is some-
what greater on the right than on the left side—the deficiency on
the latter mainly depending on the heart. The total circular dif-
ference between forced inspiration and forced expiration ranges
between two and a half and five inches; this is estimated by taking
admeasurements at the moments the patient has been made first to
fill, and then to empty, the chest to the fullest possible amount.
At the same time the difference in the respective extremes on the
two sides is seen. But the same amount of difference may exist
between extreme inspiration and extreme expiration on the two
sides, and yet be very differently produced: it may, on one side,
depend in the main on great expansion above, and on the other on
great retraction below, the medium state; in other words, inspiration
may be free to excess on the former, expiration on the latter, side.
In health, however, such want of harmony in the expiratory and
inspiratory efficiency on the two sides is never met with, except to
the very slightest calculable amount, and is probably traceable to
the difficulty of the observation.

114. The chest-play is remarkably under the influence of posture;
least in decumbency, it increases successively, chiefly in its inspi-
ratory division, in the sitting and standing postures—very much
in the ratio of the increasing frequency of respiration.

115. Forced breathing has scarcely any influence in expanding
the abdomen ; in a healthy male adult, now under observation, five
feet six inches in height, in whom, while standing, extreme expira-
tion gives a circumference opposite the sixth cartilage of 29\ inches,
and extreme inspiration one of 34 inches (a very rare amount of
thoracic play, especially with so low a stature), the abdominal
inspiratory expansion equals only a quarter of an inch.

116. In disease, mensuration ascertains with accuracy the amount
of deficiency of expansion on both sides, and on one side as com-
pared with the other, the mere existence of which deficiency is more
or less readily ascertained by the sight and touch. The Section on
Inspection [54] may therefore be referred to for a list of the affec-
tions in which deficient expansion is to be estimated by measure.

117. The variations from the healthy standard thus discoverable
are sufficiently striking. In chronic empyema, for instance, the
total difference between the fullest expiration and the fullest inspi-
ration on the affected side may scarcely reach one-sixteenth of an
inch; while the other side, especially if time has elapsed for its
lung to grow hypertrophous, may have a play, as I have actually
witnessed, of nearly two and a half inches, an amount reaching the
limits of health for both sides united. Hemiplegia will materially
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lower the respiratory play on the affected side; thus in two cases
elsewhere described,1 the range of motion on the paralyzed side
equalled in each about a quarter of an inch, while that on the non-
affected side measured in one instance three-quarters of an inch,
and in the other an inch. Again, paraplegia, if reaching as far
upwards as the chest wall, will cause a sensible diminution in the
circular measurement in the male at the base during inspiration,
and an equal increase during expiration.2 Precisely the same per-
version may be occasionally established in cases of obstruction of
the upper air-passages.3 The principle at work in both cases has
already been explained [39].

118. When the respiration play of both sides combined does not
reach two and a half inches, disease impeding respiration in all
probability exists; and when the total amount being equal to or
exceeding a healthy average, the shares of the two sides are notably
unequal, disease exists, impairing the play of one side and exagge-
rating that of the other.

119. But the measured range between forced expiration and
forced inspiration may be the same on the two sides, and yet the
accompanying change of volume of the two lungs be very different
in kind. On the one side the play may be chiefly effected by the
ready inspiratory expansion of the lung; on the other, by the great
efficiency of expiratory contraction. In the former case the lung
maintains its relative efficiency by its power of taking in beyond
its medium quantity ofair; in the latter by its power of expressing
air, which in ordinary breathing stagnates within it; in the former
case expansibility, in the latter elasticity, predominates. Here are
two very different conditions of lung most important to be distin-
guished, and which have hitherto never been made the subject of
clinical study. The difficulty of the study is, it is true, extreme,
from the nicety required in fixing the standard of comparison,
namely, the medium or tranquil measurement of the chest. My
observations on this matter are as yet too limited to justify me in
announcing general conclusions; but they prove to me that with
care the inquiry may become rich in results. It seems almost a
matter of necessity that, as the difference of power in the two cases
directly bears on different portions ofrespiratory air, the influence
on the oxygenating process must vary in each. Where the expira-
tory force is in excess, the " supplementary" air [122], where the
inspiratory action predominates, the "complementary" air must be
severally most affected.

120. The forced breathing of health expands the chest in both
sexes and at all ages out of all proportion with the abdomen. In
the forced breathing of diseases seriously affecting thoracic expan-
sion, the diaphragm on the contrary assumes unusual energy, de-

1 Clinical Lectures, Lancet, March 17,1849.
2 Cozens, U. C, H., Males (acute myelitis), vol. xvi. p. 267.
s Sams, U. C. H., Males (chronic obstructive laryngitis), vol. xvi. p. 272.
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scends more than natural, and expands the abdomen in excess.
Severe pleurodynia will suffice to transpose the respiration move-
ments in this way; I have known the pain attending herpes zoster
[66] do so to a slight extent. Where local rheumatism affects the
parietes of both the abdomen and chest, it is curious to observe the
medium state of modification in the relationship of abdominal and
thoracic expansion in forced breathing; the pectoral expansion is
relatively somewhat less, the abdominal somewhat more, than the
healthy average. 1

§ III.—Mensuration of Capacity for Air.

121. Although the results of mensuration in movement may be
taken as fair indices of the relative amounts of air circulating in
the lungs of different individuals, and of the same individual at
different times, it is plain they give no idea of absolute amounts.
But direct attempts have been made, with the help of various
instruments, to fix the entire volume ofair admitted into the lungs
under varying conditions of health and of disease.

122. Now the air habitually present in, or capable of being intro-
duced by respiration into, the lungs, is divisible into various quan-
tities. First, there is a volume of air which remains in the cells
even after the complete collapse of the lungs in the dead body, and
which cannot, by ordinary means at least, be artificially expressed
from their tissue, though thoroughly removable by the influence of
certain diseases, especially those causing fluid pressure on the pleu-
ral surface of the lung; this may be called persistent air. Secondly,
a volume which, though collapse expels it after death, cannot be
expressed from the lungs during life by the strongest expiratory
effort;' this may be termed residual air.2 Thirdly, the volume of
air which can be expelled by a forced, after an ordinary, expiration,
may be termed supplementary. Fourthly, the breath, or tidal3 air,
that which in flux and reflux passes to and fro in calm breathing.
Fifthly, the volume which can be inhaled by a forced, after an ordi-

1 Farrett, U. C. H., Males, vol. vi. Nov. 1850.
2 In some cases of cholera Asiatica expression of the residual volume seems to

be effected in actu mortis, and there is a tendency to this result for some timebefore
death.

3 I here adopt, for the most part, the terms devised by Mr. Jeffreys (" Statics of
the Chest," Lond. 1843). The distinction made in the text between persistent and
residual air has not, so far as I know, been hitherto recognized ; but it is evidently
real. Of course it is the volume only, not the actual same air, that is persistent:
the fact of such persistence shows the vital importance of the law of diffusion of
gases (in the inverse ratio of the square roots of their densities) as unravelled by
Mr. Graham; were it not for that diffusion, scarcely any fresh air, at least with the
existing mechanics of respiration, could reach the air-cells for the purposes of
blood-ventilation. In this statement I do not even by inference mean to express
an opinion on the vexed question, whether the actual interchange of elements of
the air and blood takes place in obedience to the law of diffusion, or, as Vierordt
and others maintain, to that of absorption, of gases. It would, however, certainly
appear that the presence of moisture is fatal to the activity of the former law.

4
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nary, inspiration, and may be given the name complementary. The
persistent, residual, and supplementary airs together, may be styled
stagnant air; while the sum of the supplementary, tidal, and comple-
mentary quantities, may be named total breathing volume. Tabu-
larly they would stand thus:—

{PersistentResidual
Supplementary I
Tidal V =Total breathing volume.
Complementary J

123. The earlier attempts at estimating these volumes, either
singly or in combination, varied so ludicrously, that to obtain phy-
siological standards seemed hopeless. Healthy types proving unat-
tainable, the application of pulmometry to the clinical study of
disease could not, in spite of the efforts of Kentish and Herbst,
prove successful. And yet these observers, more acute than their
predecessors, recognized the influence of various collateral condi-
tions on the breathing volumes. Others have since done so even
more fully; still, the most perfect results are, it is to be feared,
only approximatively true.

124. Thus M. Bourgery, 1 investigating what he terms the " mea-
sure of respiration," which proves to be the compound of the tidal
and complementary airs, or the amount expelled by a forced ex-
piration after an ordinary inspiration, finds this volume deeply
influenced by age, sex, and leanness, or the reverse, of person.
Health and vigor of body do not compensate for youth and thin-
ness. The function reaches its maximum at the age of thirty;3 at
this period a forced inspiration will add to the stagnant air 2.5 to
4.3 litres in the male, from 1.1 to 2.2 litres in the female.3 The boy
of fifteen can inspire 2 litres, the man of eighty but 1.35, a signifi-
cant measure, I may observe, of the incapacitating influence of
senile atrophy of the pulmonary parenchyma.

125. Dr. Hutchinson,4 in turn studying by means of his valuable
instrument, the Spirometer, the quantity of air which may be ex-
pelled from the chest by the fullest possible expiration, succeeding

1 Mem. de l'Acad. des Sciences, Janv. 1843.
2 If this be true (and subsequent researches seem to confirm the statement), the

discovery lends incidental support to the notion thatno fixed ratio holds between
the breathing volume and the girth of the chest; for, as before stated [93], the
circular width increases with advancing years.

3 The influence of sex was, however, originally ascertained by Thackrah, who
showed that "while healthy men inhale by thepulmometer 200 cubic inches and
upwards, women rarely exceed 100,and often do not reach that amount." (Effects
of Arts, &c, 2d edit. p. 181. 1832.)

* Med.-Chir. Trans, vol. xxix. 1846. A simple spirometer, tolerably accurate in
its measurements, and easily carried in the pocket, has recently been invented by
Coxeter, of Grafton Street, and is sold at a small price. The objection, raised to
Hutchinson's spirometer as a perfectly accurate measurer, by Dr. E. Smith and
others, on the ground of its mechanical imperfections, is well founded; but as
comparative not absolute results arewanted, mathematical precision in the indica-
tions does not (in clinical practice at least) seem absolutely requisite.
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the fullest possible inspiration (that is, the sum of the supplemen-
tary, tidal, and complementary airs, or the total breathing-volume),
affirms that the physical conditions dominating all others, which
influence breathing, are stature1 and weight. His experiments lead
to the inference, that the total breathing-volume (or " vital capa-
city") varies in a definite and calculable ratio with the height of the
individual: that the mean for the male, at the height of 5 feet
being 174 cubic inches, it increases, at 60° Fah., with every inch of
stature between 5 and 6 feet, by eight additional cubic inches.

The experiments of Dr. Hutchinson have been repeated on a
large scale in this country, in various parts of Germany and in the
United States; and the clear formal result of the entire series is
that while the rule is subject to numerous exceptions, the alleged
law has no real existence. Dr. Pepper,2 in illustration of the wide
interval between extremes in healthy persons, gives the two fol-
lowing instances: height 6 feet, vital capacity equal 151 cubic
inches; height 5 feet 10| inches, vital capacity equal inches.
Such enormous differences as these (and they are by no means of
very uncommon occurrence) thoroughly warrant the incredulity of
Fabius and others as to the reality of any precise ratio at all exist-
ing between stature and breathing capacity.

125*. Conscientious and well-designed attempts have been made
(those of F. Arnold3 holding the foremost place among them) to
prepare more trustworthy standards by including, as elements in-
fluencing the result, various other conditions besides mere stature.
Nearer approximations to the truth have thus been obtained beyond
a doubt. But, even thus improved, can these physiological results
be applied with confidence in thoracic diagnosis? 1 apprehend not.
For M. Bourgery's mean general standards for sex, age, and vary -ing leanness of person, and Dr. Hutchinson's, as modified by
Arnold, for stature &c, being argumenti gratia admitted, the ques-
tion arises, what precise or even approximative oscillations above
and below those standards are compatible with health? Now not
only can no positive reply at the present day be given, but such is
the intricacy of the problem, it seems unlikely ever to be furnished.
Conceive the complexity of the case when as conditions independ-
ent of thoracic disease positively affecting vital capacity (and there
may, for aught I know, be many more) must be enumerated the
following : age, sex, amount of corpulence, strength, posture of the

1 Kentish, the inventor of the pulmometer, first drew attention to the influence
of height on breathing-volume ("Account of Baths, &c, with a Description of a
Pulmometer," pp. 87, 91, 116,London, 1814); more recently Herbst categorically
insisted on its importance (Ueber die capacitat der Lungen fur Luft im gesunden
und kranken Zustande, Meckel's Archiv. 1828, pp. 98,101). But neither of these
observers, wiser probably than some of their successors, attempted to deduce a
precise ratio between capacity and height.2 Amer. Joum. of Med. Sciences, April 1853, quoted by Flint, On the Respiratory
Organs, p. 45.

a Ueber die Athmungsgrb'sse des Menschen, Heidelb. 1855.
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body, circumference of the thorax, 1 height of the thorax, height of
the body, weight of the body,2 mobility of the chest-walls,relation
between the depth of the chest and the stature, the relation between
the outer girth and the internal area of the thorax, the class of the
individual in1 society,3 the trade or occupation, sedentary habits or
the reverse, the mode of dress, the habitual attitude, habitual nutri-
tious feeding or the reverse, the amount of food in the stomach at
the time of experiment,4 fulness or emptiness of the bowels, 4 and
the congested or non-congested, healthy or diseased, state of the
abdominal organs generally.

126. The calculation has, no doubt, been offered for Dr. Hutch-
inson's results, that a deficiency of 16 per 100 is suspicious, but
may possibly arise from physiological peculiarity—that beyond
this, the deficiency is morbid. But in clinical practice it turns out,
that the general standard of height, even with this correction, is
often valueless—that the individual healthy standard often varies
far too widely on either side of the general one. So much so, that
a great fall may have taken place, from disease, in the breathing
volume of an individual, at a time when he expels a quantity ofair
above the average standard of men of his height: according to the
general standard he is more than healthy, he is extra-capacious;
according to his own, he is diseased. For certainty of observation,
the individual standard is required; the present man must be com-
pared with the past man, and not with other men. And even in
this limited application of the spirometer, there are serious diffi-
culties ; a slight variation in general vigor at the different periods
(the influence of strength is very notable) will of necessity modify
the results.

127. I am disposed to believe that any fall below the general
average, is a surer indication of disease, than the maintenance of
that average, or even of a slight excess, is of health.6 But of what

1 The paradoxical notion that width of chest had nothing to do with vital
capacity has been disproved by Arnold ; common sense showed it must be an
error.

2 It is difficult to see a priori why a man should breathe in the direct ratio of
his weight. I feel convinced it will be found the simple reason heavy people
breathe most is, that greater weight is generally associated with greater height,—
weight being an accidental coincidence of the supposed real governing element,
height.

3 Arnold found that the upper classes generally have a smaller vital capacity
than the humbler orders. Occasionally trade seems, according to the results of
this observer, to exercise a singularly dominant influence.

4 The decrease in the respiratory capacity after a meal varies, according toWin-
ter, from 80 to 200 cubic centimetres.

6 Fabius found that his man-servant increased 250 cubic centimetres in the" vital capacity" of the lungs after the use of an ounce of lenitive electuary
(Arnold, loc. cit., p. 96).

6 I have known a patient with cavities in his lungs expel considerably more air
than that indicated for his height in the scale of health. He was only 5 feet 4
inches tall: I have not observed this with persons of good height; though with
such persons, on account of the presumed influence of length of chest, it might a
priori be particularly expected.
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disease ? Obviously of any disease, whether situated in the lungs
and appendages, the heart or great vessels, the abdomen, the ence-
phalon or cord, the vagus, phrenic or intercostal nerves, which
interferes on vital or mechanical principles with the expansion or
retraction of the lungs. The spirometer indicates when the lungs
receive an insufficient supply of air, but gives no inkling of the
cause of the deficiency—unless observation should prove (what is
utterly improbable, not to say impossible) that special scales of
reduction of breathing volume obtain in particular diseases. The
spirometer, too, tells nothing of the distribution of the air inspired
—in this view clinically inferior even to semicircular and antero-
posterior mensuration, which point out the side and the region
receiving too much or too little air.

128. For these and other reasons the spirometer affords no help,
where, the presence of pulmonary disease being certain, its nature
remains an insoluble problem by other methods of physical diag-
nosis. The weight of the allegation that a fall of breathing-volume,
eventually traced to tuberculization, has been detected at a time
when no ordinary physical sign of pulmonary disease existed, will
be elsewhere considered.

129. On the other hand, where the object is to ascertain roughly
and rapidly the pulmonary soundness of a body of men, as in the
instauce of recruits, the indications of the spirometer may, with
practice on the part of the observer, be accepted as significant.

130. But it must not be forgotten that the practical sources of
fallacy in the use of this instrument are numerous. Some persons
cannot be taught to inspire properly; others to use all the air they
actually inhale; some from simple indolence and indifference fail
to "blow" an amount they are well capable of; others stimulated
to extra laborious effort, in the hope of proving themselves in more
robust health than they really feel, mark higher in the scale than
many with more capacious lungs; some by habit learn, after a time,
to utilize the total volume, a great part of which in early trials was
lost (just as persons endowed with even the humblest vocal faculty
acquire by practice greatly increased power of sustaining notes);
while others, with equal habit are, from mere stupidity, as bad
"blowers" at last as at first.

131. Would the variations of the tidal air furnish clinical data
of greater importance than those of the total breathing volume ?
Possibly; no proof exists at least that because an individual can
under an effort take in a surprising quantity of air he therefore
habitually circulates and consumes the volume necessary for the
maintenance of health. Mr. Jeffreys has calculated that in the
healthy adult male this quantity oscillates between 16 and 40, and
averages 26 cubic inches; and Vierordtfound the amount in his own
person ranged between 10.8 and 42.6 cubic inches. 1 The wide range

1 Vide his article Respiration, inWagner's Handworterbuch, p. 835, 1844.
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compatible with health points to the infinite difficulty, it is to be
feared the impossibility, of obtaining serviceable results in disease.

132. It follows from.this variation in the amount of the tidal air
that a like variation must exist in the quantum of lung substance
brought into play in ordinary breathing. The extremes of that
variation are unknown; the mean amount habitually utilized is
small, and probably does not exceed one-fourth of the total pulmo-
nary mass. 1

133. The muscular force of expiration is considerably greater in
the forced breathing of health than that of inspiration, in about the
ratio of 8.03 : 5.68 according to Valentin. Of their relative power
in calm breathing we know nothing by actual experiment; but
calm inspiration being essentiallya muscular effort, calm expiration
in the main a mechanical result of the cessation of that effort, there
is more waste of power in the former than in the latter act.

134. The inspiratory power sometimes exceeds the expiratory in
disease [119].

SECTION IV.—PERCUSSION.

135. The act of striking the external surface of the chest for
purposes of diagnosis is called Percussion; its immediate object is
to determine the density of subjacent parts. Inferentially, the pro-
cess serves to establish any increase or diminution of the quantity
of air naturally contained within the thorax, as well as the site and
area within which the change has occurred. Statically it tests, both
in regard of different individuals compared with each other and of
the same individual at different periods and under varying condi-
tions, the quantity of stagnant air,—dynamically the amount of tidal
and complementary air, any given lungs contain or receive. It
indicates also the presence of air, of fluid, and of solid substances
in unnatural localities within the thorax.

136. Percussion ascertains the existence and amount of varia-
tions in density of the chest by: (a) The nature of the sound elicited
by percussion; (5) The degree of resistance, or combined elasticity
and tension, of the part percussed.

137. (a) Percussion-sound. —English writers, as a body, have
hitherto employed only two terms to indicate the varying charac-
ters of thoracic percussion-sounds, namely, dulness and clearness.
Though, in deference to established usage, I have in writing re-
tained these terms, their inaccuracy and inadequacy have long
compelled me to relinquish them in clinical teaching. They are

1 1 base this statement on the followingrough experiment. Ascertain what force
of action with the bellows, introduced post mortem into the trachea, produces a
somewhat greater amount of play in a given chest than that taking place in the
calmbreathing of life. Then remove the chest wall sufficiently to bring the lungs
into view, inflate with the same force as before, and it will be seen scarcely a fifth
of the lung-substance comes into action; some allowance must be made for the
changed relations ofatmospheric pressure caused by cutting away the chest wall.
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inaccurate: first, because dulness and clearness are not terms op-
posed to each other, either in the common signification of the words
or in an acoustic sense; secondly, because dulness and clearness 1

are not admitted among the properties of sound by acoustic phi-
losophers;2 and, thirdly, because it is demonstrable that the words
have been conventionally adopted to represent conditions which,
assumed to be simple, are in reality made up of several elements,
capable of separate analysis. Besides the use of the term clear
often leads into error. High-pitched resonance with hard quality
possesses a considerable share of what is conventionally called clear-
ness, and clearness is held always to indicate health. Now this
form of clearness is often found at a tuberculized apex [199], while
the other lung, relatively, or it maybe, practically speaking, wholly
free from tubercle, retains the deeper and less clear tone of normal
resonance. Possessed by the notion that clearness is the unfailing
index of health, the observer takes the really diseased for the
sounder organ of the two.

138. Separation of the elements alluded to will lead us to a truer,
and hence, though it may seem more complicated, a really more
practical distinction of percussion-sounds than that commonly em-
ployed. 3 Care will be taken, in the description of morbid states of
percussion, to point out how the old terms stand related to those
which it will be proposed to substitute for them [194].

139. There is no abstract reason why the human chest, when
struck, should not give forth sounds possessed in various degrees
of the several properties of sonorous bodies in general. But, as
matter ofexperience, the acoustic properties of thoracic percussion-
sounds, which are clinically serviceable, prove to be amount (or in-
tensity) of resonance, pitch, quality, and duration. These properties

1 The word clear applied to sounds, strictlyspeaking, means pure. The notes of
an instrument are said to be clear when they are heard singly and purely uninter-
fered with by any extraneous vibrations ; the tones of the human voice when free
from huskiness or any other superadded character impairing their singleness.
Now, in this sense, no sound elicited from the chest by percussion can be called
clear; and, what is yet more important, several of its morbid tones, furnished in
disease, have more of so-called clearness than the resonance of the healthy thorax.

2 Hence there is this curious contradiction in the works of various writers on
physical diagnosis, who preface their volumes with inquiries into the theory of
Acoustics, that no such properties as dulness or clearness are ascribed to Sound
in general, and yet dull and clear sounds are perpetually spoken of in subsequent
descriptions. Again, dull sound is used as synonymous with " little" sound or

" no" sound. This is sometimes, but not always, correct. There is, in point of
fact, as intense noise in many so-called dull as clear sounds; it is not in intensity
that the difference which impresses the ear consists, but in duration and in pitch,
and sometimes in quality; so long as they both last, one may be as intense as the
other.

8 The division of percussion-sounds into full and empty, made by Skoda, seems
to me inadmissible (independently of the confusion produced by the use of the
word empty in a sense wholly different from that it commonly bears) on grounds
extremely well set forth by M. Aran in his translation (p. 37) of that author's
treatise.
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vary with the density, tension, and certain other physical conditions
of the textures and materials furnishing the sounds.

140. Amount (or Intensity) ofResonance.—All wet animal textures
in a state of relaxation, with the exception of bone and cartilage,
which possess a well-toned resonance, furnish a toneless sound, or
rather a mere noise, under percussion. The viscera are indeed,
practically speaking, almost non-sonorous in themselves, the proper
substances of the liver, spleen, kidney, heart, and lung, from which
the air has been artificially expressed, do not appreciably differ in
regard of this property; all of them are deficient in the molecular
elasticity required for continuous and toned sonorousness. Hence
the resonance of the lungs, of which we speak clinically, depends
not on their proper tissue, but on the air they contain, and on the
construction of the case in which they are contained. The quantity
of bone and cartilage entering into the composition of that case,
its hollowness, and the thinness of its walls, in comparison with
the extent of its cavity, all conduce to the freedom of sonorous
vibration. So, again, equal portions of heart-substance and of liver
substance, when similarly percussed, and under similar surround-
ing conditions, will give out sounds short, abrupt, and toneless, to
ordinary ears undistinguishable from each other. But if a left ven-
tricle, unopened, be percussed lying on a plane surface, its sound
will be found more intense, of longer duration, and of lower pitch
than that of an equal thickness of liver-substance; the air inclosed
in the ventricle explains the difference. Afortiori will the properties
of the sound emitted by these two organs in situ variously differ.1

141. Pitch.—The percussion-sounds of the chest vary very per-
ceptibly in pitch in its different parts—being notably higher over
the heart and liver, for instance, than in the infra-clavicular or infra-
scapular regions. In diseased states it is easy to produce a series
of notes in ascending or descending scales, by striking parts in
various conditions of consolidation and rarefaction. The greater
the quantity ofair, the lower the pitch; the normal pulmonary pitch
lies therefore somewhere between that of, for instance, dense hepati-
zation on the one hand, and well marked emphysema on the other—
nearer the latter than the former. Habit alone will familiarize the
ear with the normal type.

142. As a single property of percussion-sound, pitch seems to
me unquestionably the most reliable guide.2

1 M. Piorry maintains there is a specific difference in the intrinsic percussion-
sound of the actual substance of the different viscera ; M. Skoda as confidently
affirms there is none. Absolute truth lies, I believe, with Piorry. As every kind
of solid material, wooden, metallic, &c, has its distinctive resonance, so too must
animal tissues of different molecular compositions possess theirs ; but thevibratile
qualities of those tissues are soimperfect that the differences between their sounds
may practically be ignored; in fact they are, as I have admitted above, inappre-
ciable. The point of real clinical interest is the resonance of the viscera in situ.

2 This conviction has been gradually growing on me since I first suggested the
probable connection between so-called dulness and clearness and modifications of
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143. Quality.—The quality of timbre of the sound emitted by the
chest immediately over healthy lung-substance is not easily de-
scribed ; the usual statement, that it is a "good clear" sound, mani-
festly gives no distinct notion of its nature. It conveys the ideas
of softness to a marked, and of hollowness to a slight, degree; but
it is in fact sui generis, and to be learned only by experience. The
nearest similitude is probably that of Avenbrugger, who likened
the normal chest-resonance over lung to the sound of a drum co-
vered with coarse woollen cloth: it might be called muffled-drum-
like. 1 Fortunately this pulmonary quality* is sufficiently marked
and peculiar to render the morbid variations easily appreciable.

144. Duration.—Difference of the duration of the sounds emitted
by bodies of different kinds under percussion may be illustrated—
if examples of the familiar fact be required—by the prolonged
ringing tone produced by striking a gong, and the short abrupt
noise similarly yielded by a mass of putty. The disparity in these
two instances is considerably greater than any observable in per-
cussing the human body, but less degrees can readily be conceived;
that existing between the sounds emitted by the thigh and the
cranium exemplifies one of those degrees.

145. The duration of the percussion-sound varies also very dis-
tinctly in different parts of the chest; perceptibly longer, for in-
stance, at the upper part of the sternum than over the heart.

146. As in the case of all sonorous bodies, so with the different
portions of the chest, a certain relationship subsists between the
four properties of sound on which we have just commented. The
note in the infra-clavicular region being of a certain intensity, pitch,
duration and quality, that over the centre of the heart-region will
relatively lose somewhat in intensity, rise notably in pitch, lessen
in duration, and grow harder in quality. As a rule, to which the
exceptions are very few, the greater the mass of subjacent air in
the chest, the greater will prove the intensity, the lower the pitch,
the longer the duration, the softer the quality of the percussion-note.

147. (b) Degree of Resistance.—When percussing a chest imme-
pitch, in 1843 (Physical Diagnosis of Diseases of the Lungs, p. 170). Skoda, I am
aware, takes a very different view; according to him changes of pitch "are of the
least practical worth" (2d edit. p. 19). On the other hand, Dr. Austin Flint (Sur
les Variations du Ton, &c, Paris, 1854) has recognized their importance, and
submitted them to serious study. M. Woillez, too (Archives de Medecine, 1855),
deserves particular mention in connection with this subject. But I cannot help
dissenting from this excellent observer in his exclusion of quality from the essential
attributes of percussion-sounds ; this exclusion it is that leads him into the error,
as I conceive it, of looking upon the variety of sound I have called ivooden, and in
certain cases even the hollow, as nothing more than peculiarities of high-pitched
resonance (loc. cit. p. 281). The pitch may be precisely the same of a wooden
percussion-sound over an indurated apex as of the so-called dull sound over a
certain thickness of pleural fluid.

1 In conformity with this it may be observed that morbid tympanitic quality
(say that ofpneumothorax) signifies nothing more than exaggerated normal reso-
nance. This opinion I have always held ; nor can I discover on what grounds M.
Aran, in his translation of Skoda (p. 14, note) ascribes to me a different notion.
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diately over lung perfectly free from all disease, the observer is
conscious of a slight yielding motion on the part of the walls,
accompanied with a sensation of elasticity. It is impossible to fix
a standard of this elasticity, but the reality of its existence may at
once be ascertained by percussing comparatively the anterior part
of the thorax and the thigh; in the latter situation a sensation of
dead unyielding resistance is experienced. The amount of resist-
ance is increased by all conditions raising the pitch, shortening the
duration, and hardening the quality of the percussion-sound.

148. Manipulation.-* Considered in respect of the manner of
manipulating, percussion is either immediate or mediate.

149. Immediate percussion, the invention of Avenbrugger, is
performed by striking the surface of the chest with the tips of the
four fingers of the right hand, united into a point on a level with
each other, the ball of the thumb being placed firmly against the
index-finger opposite the articulation of the second with the third
phalanx, so as to support and give firmness to the fingers. The
hand being thus prepared, the points of the fingers are brought
perpendicularly down upon the surface with a sharp and quick
stroke, which is found to produce a sound varying in properties
with the condition of the subjacent parts. Immediate percussion
may also be performed by striking the chest with the palmar surface
of the fingers: others tap the surface lightly with the small end of
the stethoscope; but patients always dislike this, and it may be
productive of serious pain.

150. Immediate percussion has, however, almost completely
fallen into disuse, less in consequence of the positive objections to
its employment than of the invention in mediate percussion of a
plan, if not more ready in its application, much more satisfactory
in its results. There are, nevertheless, a few circumstances under
which immediate percussion may still be had recourse to with
advantage. Thus, in cases where extensive and notable difference
between the two sides exists, rapidly striking them with the palmar
surface of the hand will leave no doubt as to the fact; indeed it
will disclose the amount, though not the superficial extent, of the
alteration of sound, almost as satisfactory as the more delicate
process of mediate percussion. In cases of hepatization and of
pleuritic effusion, where it may be inconvenient' to submit the
patient to a lengthened examination, this method, therefore, has its
utility. Again, it will be found that directly tapping the clavicles
and spines of the scapulas with the points of one or more fingers,
or with the bent knuckle of the index-finger, conveys as correct
information as mediate percussion of those parts.

151. The distinctive character of mediate percussion, for the
invention of which we are indebted to M. Piorry, is that some solid
body, interposed between the chest and percussing agent, receives
the direct impulse of the latter. In mediate percussion, or, as I
shall in future call it, simply, percussion, there are two chief things
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to be considered—the material interposed, and the agent used for
striking it.

152. The material interposed, termed a pleximeter per-
cussion, and uetpov, a measure), may be of different kinds. That
employed by M. Piorry is a thin, circular, or oval plate of ivory,
about an inch and a half in diameter, and provided with two pro-
minences or handles, fixed at right angles to its plane surface,and at
nearly oppositepoints of its circumference; these enable the observer
to hold it steadily, and apply it evenly and firmly to the surface.
Innumerable have been the modifications of this, and the varieties
of new pleximeters, proposed from time to time; of these, a finger
of the left hand (Skerrett?) and a flat piece of India-rubber (Louis),
are in my mind decidedly the best. The index or middle finger,
on account of their always being within reach, on account of the
accuracy with which they may be fitted, as it were, to the various
depressions on the surface,and on account of the absence of parade
in their employment, will no doubt always continue the pleximeters
in most common use. They have, in these points of view, an un-
questionable superiority over M. Piorry's plate of ivory. The
India-rubber pleximeter may, however, be defended: there is
nothing pompous in its appearance, and by a little management it
may be accurately applied, even in the intercostal spaces of the
thinnest persons. It has, besides, this positive advantage, that it
saves the finger of the operator—no trifling matter, where a very
large number of patients are to be examined. And its use implies
a saving of pain not only to the operator, but also to the patient,
as I ascertained some years ago by a considerable series of com-
parative trials. I have known females with cutaneous hyperaes-
thesia bear percussion without murmur in this way, who resolutely
refused to allow it, the finger being used for a pleximeter. The
only objection I have ever heard urged against the India-rubber is,
that it deadens the sound. This, which would be a valid argument
ifa single point only of thechest were to be percussed, and a direct
inference drawn from the result, has in reality not a particle of
force; because inferences are invariably drawn from the comparison
of different parts.

153. Whatever pleximeter be employed, it should be placed in
accurate and firm contact with the surface; for this reason it appears
advisable to apply the palmar, and not the dorsal, surface of the
finger to the chest, when this is the pleximeter used. No extrinsic
condition modifies the sound so much as the amount of force with
which the pleximeter is applied to the surface; and the finger with
its dorsal surface turned to the chest is, in this point of view, com-
paratively unmanageable. The validity of this objection is, how-
ever, not universally felt; M. Louis, among others, very frequently
percusses in this way, and Dr. Stokes appears to prefer it. It is
certainly, in some cases, easier to apply the dorsal than the palmar
surface of the finger uniformly to the part of the chest under exa-



60 METHODS OF PHYSICAL DIAGNOSIS*

mination; but this advantage has always seemed to me much more
than counterbalanced by the disadvantage just insisted on.

154. The finger may be applied parallel to the ribs, or at various
angles with them. The former way of placing it is the more com-
mon ; and, as a general rule, is the more correct, for by it only can
the finger be fitted, in thin persons especially, to the irregularities
of the surface. But it is sometimes both convenient and advanta-
geous to vary the direction of the fiqger; and, as it is next to im-
possible to place the finger uniformly and equably against the surface
in the neighborhood of the right acromial angle, if it be applied
horizontally, fixing it at a variable angle with the ribs becomes a
matter of necessity. To obviate the difficulty referred to, some
persons stand behind the patient while percussing the upper anterior
regions: but when this plan is followed, it becomes as difficult to
fix the finger on the left side, as on the right when the physician
stands in the usual way in front of the patient; the position is
besides open to several other manifest objections.

155. Useful information may sometimes be obtained by using
the four fingers of the left hand, laid firmly and closely on the sur-
face, as a pleximeter. When the anatomical cause of variation of
sound is considerable in extent, but slight in degree, there is an
obvious advantage in including a space of some size under the
pleximeter.

156. Whatever be the pleximeter used, the fingers are commonly
employed as the percussing agent. The various hammers and ac-
companying apparatus, invented in this country and abroad, some
'of them of an appearance to terrify a timid patient, do not seem to
me to possess any kind of superiority to the fingers, and labor under
the serious disadvantage of depriving the observer of the indications
furnished by the sensation of resistance of the parts percussed. The
clinical supremacy of the fingers has never been a moment threat-
ened by any of these elaborate inventions; and it appears conse-
quently unnecessary to describe them.1 Generally speaking, the
index and median fingers, having their points placed upon exactly
the same level, and supported, or not, by the thumb with its ball
laid upon the outer surface of the former, opposite the articulation
of its second and third phalanges, make the best instrument for
striking with. But the index finger alone may be used, especially
when gentle percussion only is required, and generally, therefore,
in the case of children. Under some circumstances three fingers
form a useful modification; or the knuckle of the index finger—
that is, the joint of the first and second phalanges—may be used
with good effect; in percussing the larynx, the most convenient
plan is to fillip with the median finger.

157. When the four fingers of the left hand are used as the
1 However, somepractised observers prefer the hammer; and, on the principle

of audi alterampartem, I would refer the reader to a valuable paper by Dr. Hughes
Bennett, in the Edinburgh Monthly Journal, Oct. 1850.
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pleximeter, those of the right form the best agent for percussing
with. If precision be desirable, the tips of the fingers should be
used to strike; in rough examinations the palmar surface of the
right-hand fingers, held in firm extension, may be lightly tapped
against the dorsum of the left hand.

158. In the case last referred to, the percussing fingers are made
to fall horizontally, the more accurately so the better, upon the sur-
face struck; under all other circumstances, it is of essential import-
ance that the points of the fingers fall perpendicularly upon the
pleximeter. The least variation in this respect is liable to be attended
with a difference in the sound elicited.

159. In the act of percussing, the movement should springfrom, the
wrist only, the forearm and arm being held perfectly motionless.
The pain which beginners cause the patient in many cases, and the
uncertainty of the results obtained, in a great degree depend upon
ignorance of the real value, or neglect, of this rule: the awkward-
ness of striking from the elbow, or even the shoulder, as is often
done, is a matter of less moment; though an observant patient will
scarcely fail to be impressed unfavorably by it, when he finds him-
self rather pushed about than percussed. But the essential advan-
tages of this mode of percussing are the nicety with which the force
of the blow may be regulated, and hence made precisely equal in
any two places it is the object to compare; and the great compara-
tive ease of keeping the percussing fingers at the same angle in strik-
ing repeatedly the same or different spots. Were this point of
manipulation generally attended to, it would be infinitely less com-
mon, than it now is, to hear a new and different sound elicited by
each of a number of successive blows upon the same place; a varia-
tion, the mere possibility of which constitutes a serious drawback
to the utility of percussion as it is too frequently practised.

160. The force used in striking should never be great, absolutely
considered; but it may be made to vary from the most gentle, to a
smart tap, according to the object in view. Generally speaking,
gentle percussion is advisable, when we desire to ascertain the
amount of density of superficial parts; forcible, when deep-seated
tissues are the subject of investigation. Corresponding regions of
the chest, which yield sounds of the same resonance and duration
when gently struck, may yield sounds materially differing in these
respects if forcibly percussed, and vice versa; it is therefore obvious,
that both modes should be employed in every instance where accu-
racy of diagnosis is aimed at.

161. The blow should be quickly and lightly given, the fingers
being withdrawn, or at least all pressure removed, the moment their
impulse has been effectually communicated to the surface struck;
the vibrations of the surface are thus impeded to the least possible
amount. To this precept there is but one exception: in eliciting a
particular modification of special character of the sound (cracked-
metal character), the successful production of which depends mate-
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rially on the manner of striking, it is advisable to give the impulse
slowly and heavily, and allow the fingers to press forcibly on the
part for some moments after it has been given.

162. In the state of health the posture of the patient (except in
so far as it may interfere with the act of striking on the part of the
physician, or alter the tension of the patient's own muscles, or the
relative position of the subcutaneous tissues) does not directly affect
the results of percussion of the' surface, wherever this corresponds
to lung-substance. In other words, ordinary (as distinguished from
artificial [163]) changes of posture have no notable influence in
modifying the relationship of the lungs and their containing walls
to each other, or in altering the amount of air they contain, or are
capable of containing. But as variation of attitude very sensibly
alters the position of the heart, either in a downward, forward, or
sideward direction, and also of the liver, the posture of the patient
must always be taken into consideration in estimating the results
of pulmonary percussion near the cardiac and hepatic regions.

163. The posture of a patient undergoing percussion should,
where circumstances admit of this, be the sitting or the standing.
The difficulty of placing the patient perfectly level in bed (and if
he be not so placed, the sound on either side is extremely liable to
be modified), together with the constrained positions the physician
is obliged to place himself in, in order to get at different parts of
the chest, constitute so many objections to the recumbent posture.

"While the anterior regions are under examination, the patient
must hold his head erect,and allow his arms to hang loosely by his
sides; his hands may be clasped across the head, to facilitate per-
cussion of the lateral regions; and he should cross his arms pretty
tightly in front, and bend his head slightly forwards while the back
is examined. 1

164. Where muscle of any thickness covers the part examined,
it should be in a relaxed state, so as to facilitate as far as possible
the close approximation of the pleximeter to the proper wall ofthe
chest. The converse is the case when immediate percussion is
employed; for the obvious reason that a flaccid mass of muscle, in
itself non-vibratile, must, besides, interfere with the transmission of
sound from the subjacent parts.

165. It is scarcely necessary to insist upon the importance of
observing, as far as possible, the same conditions, when percussing
the two sides of the chest comparatively. Nor must it be forgotten,
that in doubtful cases, the observation should be repeated many
times and in various postures—more especially, if the patient be
in bed, the percussion should be performed several times from the
right and left sides of the bed alternately. On the other hand, it is
of essential consequence in some cases, for instance, in percussing

1 Vide a paper by Dr. Corson, of New York (Med. Times, May 14, 1859), recom-
mending a variety of other postures.
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the heart, that not only the posture of the trunk be unchanged
during examination, but that the limbs be kept perfectly quiet.

§ I.—Percussion in Health.

166. The properties of the percussion-sound of the healthy thorax
vary materially in its different regions. The main clue to these
differences has already [146] been pointed out in the varying pro-
portions of air and solid material falling within the influence of the
blow struck. The greater the body of healthy lung beneath any
spot (because hence the greater the relative quantity of inclosed
air), the lower will be the pitch, the longer the duration, and the
softer the quality of the sound that spot emits under percussion.
The only exceptions to this rule arise from the difference in phy-
sical constitution of the chest-wall itself in its different parts, illus-
trations of which modifying influence will appear as we proceed.
Hence it is, too, that individual chests have their individual reson-
ance, scarcely any two possessing exactly the same relative amounts
of lung-substance and solid material in their walls.

167. Anterior Regions.—It is necessary to assume a standard of
comparison for the sounds in different localities, and that of the
infra clavicular regions may be used for this purpose. Here the
resonance is of considerable intensity, true pulmonary quality and
pitch, and sufficiently prolonged to have a distinctly appreciable
duration, while the parietal resistance is moderate,and the elasticity
marked. The pitch is slightly lower at the acromial than the
sterno-clavicular angle [10], gradually rising from the former to
the latter spot, and lower also at the second space than the first rib.

168. In the right mammary region, even at the upper edge, the
pitch rises perceptibly, though slightly, on firm percussion; while
at and below the fourth interspace, though pulmonary resonance
may be elicited by a gentle tap, very perceptible elevation of pitch,
with slightly increased resistance and diminished mass of tone, is
caused, if the blow be firm, by the presence of the liver behind the
shelving border of the lung ; at the sternal edge of this region the
heart in the majority of persons produces similar effects on the
sound and resistance. In the inner part of the corresponding left
region the mass of the heart plays a precisely similar part, greater
only in degree, in modifying the percussion-note, extending its
influence as far outwards as, or, with a firmly-given blow, beyond
the nipple.

169. The resonance ofthe right infra-mammary region, in conse-
quence of the presence of the liver beneath the surface, is high-
pitched, brief, hard in quality (if the hepatic tissue be indurated
the quality may be wooden), and accompanied with strong sense of
resistance. The left lobe of the liver also exercises a similar influ-
ence on the inner part of the left corresponding region, while the
outer portion is in like manner affected by the spleen, and the inter-
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mediate space gives either an amphoric and ringing or a tympanitic
note from the subjacent stomach, if that viscus be empty; a short
toneless noise if it be full of food. On deep inspiration a certain
amount of lung encroaches in front of the liver superiorly, and may
be discovered by very gentle percussion; even in expiration some
lung-substance may be similarly detected in the left region, unless
the stomach happens to be greatly distended.

170. Both clavicles towards their sternal ends give a peculiar
sound of mixed pulmonary and osteal characters, rendered some-
what tubular too by the immediate vicinity of the trachea; about
the centre of the bone the tubular and osteal characters become
less, the pulmonary more marked, the pitch falling perceptibly.
Towards the humeral end of the bone the note again rises in pitch,
and its quality becomes-hard but non-tubular.

171. In the supra-clavicular regions, at their outer part, the reso-
nance has much the characters of the first interspace; the pulmo-
nary quality, especially in females and young males, is quite as
obvious as below. The pitch rises at their inner part, where a
slightly ringing and tubular quality is also elicited, unless the blow
be directed so as to avoid the trachea completely. The grave-
toned resonance of this region may, in moderately thin persons, be
retained even a little behind the anterior edge of the trapezius mus-
cle. On the other hand, in individuals free from thoracic disease,
but either naturally very thin or emaciated from any disease, the
outer part of this region often gives resonance of wooden quality
under percussion, and is very resistant; the first rib forms, as it
were, the floor of the region, and its proper osteal tone comes out
modified by the intervening soft parts.

172. The supra-sternal region gives distinctly tubular resonance
if the percussion be made at right angles with the surface; a mix-
ture of osteal sound is detected if the impulse be given even to a
slight degree in a downward direction; the proximity ofthe trachea
and sternum explains this. In the upper sternal region the reso-
nance is of the same mixed quality as on the adjoining end of the
clavicle as far downwards as the second rib; here, at the point of
convergence of the inner borders of the lungs, especially at the
moment the organs are distended by inspiration, purer pulmonary
tone may be elicited by gentle percussion. But occasionally, from
excess of cellulo-fatty substance at the top of the mediastinum, the
percussion-sound may be hard in quality and high-pitched here, a
peculiarity whichsometimes proves a source of serious clinical diffi-
culty.1

173. From the third rib downwards the resonance is of complex
character. The heart and liver, with the intervening diaphragm,
give a toneless sound, modified, however, by the peculiar bone-

1 It may simulate, according to circumstances, the abnormal note of pericardial
effusion, aneurism, or tumor, as will hereafter be fully shown.
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resonance of the sternum itself. If the stomach be in the condition
to yield either an amphoric or a tympanitic note, one or other of
these qualities may be detected, modifying still further the intrinsic
sound ofthe solid organs. This region further presents one of the
most difficult practical problems in the art of percussion, that of
defining the line of union of the heart and liver. Now, although
there are cases where, to a practised ear and finger, the differences
in the pitch of the sound and resistance of the two organs (the former
being lowerand the latter less over the heart than the liver) will effec-
tually mark out the continuous edge of each of them, instances of the
kind are not the most usual, obviously because, one of the organs
somewhat overlapping the other, the percussion-note there must
be a resultant of that furnished by the substance of both. These
characters failing, the line of demarcation may in many persons be
traced by making gentle and forcible percussion alternately, while
the patient holds his mouth widely open; the special amphoric
quality of the stomach-note may then be detected between, and only
between, these two organs; this I have repeatedly proved on the
dead subject. But even this test will, sometimes from solid or fluid
accumulation in the stomach, sometimes from unusual position of
the viscera, wholly fail; the line can then only be found by uniting
hypothetically the lowest point of the heart's impulse with the apex
of the angle formed by the union of the upper free edge of the
liver with the right free edge of the heart.

174. Posterior Regions.—The supra-spinous fossa (in spite of the
mass of muscular substance filling it, and the imperfect apposition
of the bony stratum of the scapula with the chest-wall beneath)
gives a note in healthy persons, even though they be fat, by no
means deficient in the graveness, the body of tone and soft quality
characteristic of normal pulmonary resonance. In thin females,
especially, the note is sometimes very strikingly pulmonary.

The lower scapular region, while less resonant and higher pitched
than the upper, and resisting to a marked degree the impulse of
the fingers, has some faint pulmonary character in both respects ;
the spine of the bone, on mediate percussion especially, gives a
high-pitched osteal sound. The inter-scapular region holds an in-
termediate place in point ofresonance between the upper and lower
scapular.

175. The entire of both infra-scapular regions, especially in
inspiration, gives a well-toned pulmonary note on gentle percussion
as far as the eleventh interspace downwards. But forcible percus-
sion on the right side brings out the high pitched, hard, hepatic
sound from the lower edge of the region, as high as the ninth or
even eighth rib, the amount of these characters gradually decreas-
ing in the upward direction. 1 On the left side the spleen, if large,

1 The blow must really be forcible, however, to bring out liver-note sohigh as
this.

5
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or the stomach and intestines, modify the percussion-sound of the
lung, at the lower part of the region. Speaking roughly, it is cer-
tain, the extreme right posterior base is less resonant, and its tone
slightly higher pitched, than the left. The influence of the kidneys,
when of natural size, is practically null.

176. Lateral Regions.—The axillary region is highly resonant in
its upper part, giving in many persons a sound graver, softer,
louder, and of greater duration than the infra-clavicular region.
On the right side the sound loses in amount and rises in pitch on
strong percussion at the fourth interspace, and acquiring the same
characters at the sixth rib, as in the infra-mammary region in front
[173], retains them thenceforth to the lower border of the infra-
axillary region. Below the sixth rib on the left side, though pul-
monary resonance may still be elicited by gentle percussion, the
spleen and stomach modify in their respective ways the quality of
the sound.

177. Lastly, the sound elicited from the larynx and trachea
(which is best obtained by filliping with the right middle finger one
of the fingers of the left hand applied firmly to the surface, the
patient's head being thrown back, and the tissues of the neck thus
brought into a state of tension) is notably higher pitched than the
pulmonary, loud, of considerable duration, and has a distinct hol-
lowness in its quality,—is in fact tubular. These characters arise
from the form of the tube and the quantity ofcartilage in its walls.
The resistance is greater under the fingers, in proportion to the
mass of sound, than it would prove over healthy lungs.

178. The properties of the sound elicited by gentle and by forci-
ble percussion differ to a slight orto a marked degree in all regions
of the chest independently of difference in the density of the struc-
tures beneath. When strong percussion is used, the percussing
fingers, by a sort of mechanical necessity, are allowed to rest on
the surface for a moment; and thus a muffled character is given to
the sound from interference with the vibrations of the chess-walls.
Hence, force in the blow, instead of intensifying, weakens the sound
and lessens its duration. Again, wherever an organ of greater
density than the lung lies at some depth from the surface, the inter-
vening space being occupied by pulmonary tissue, the sound will
be raised in pitch and lessened in amount, by striking heavily, its
duration diminished, and the sense ofresistance increased: by em-
ploying force, the impulse is made to reach the deep-seated organ.
For this reason a decrease in amount of tone and rise in pitch may,
as we have seen, be sooner detected by strong than by gentle per-
cussion, in passing from above downwards in the right lateral and
anterior regions; the influence of the liver is thus brought into
play at a higher point of the chest. On the same principle the
precise extent of the heart overlapped by the lung may be defined
by alternately using some force, and by merely tapping the sur-
face.
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179. The sound is louder and of harder quality on the ribs than
the intercostal spaces; this is especially true in thin persons—the
osteal note mixes with the pulmonary, and also raises the pitch of
the resulting compound sound. So, too, the tone is harder in quality
and higher in pitch, as a rule, over the angles of the ribs poste-
riorly, than in the vertebral groove.

180. A rising gradation of pitch from grave to acute, changing
at irregular intervals, it is true, may be traced in the antero-lateral
regions, as follows : stomach region (the graver the more that organ
is distended with gas); the axillary region ; the second interspace;
the post-clavicular region; the third space; the fourth space; the
mid-top of the sternum; the clavicle; the centre of the cardiac
region; the liver.

181. The acts of inspiration and expiration modify the results of
pulmonary percussion in three different manners: a, by altering
the volume of the lungs; b, by altering their density; c, by altering
the position of the heart and abdominal viscera.

182. a. At the close of an ordinary expiration the right lung
extends downwards as far as the sixth rib in front and the eighth
laterally. The lower edge of the left organ sloping abruptly out-
wards and downwards from the middle line on the level of the
fourth cartilage, again turns inwards a little, and then passes out-
wards, reaching laterally the eighth rib or interspace. From nume-
rous trials on the dead subject, where no cause existed to modify
materially the volume of the lungs, I infer that in expiration the
lungs are from one to one and a half inches apart on the level of
the second cartilage, and four and a half inches apart on the level
of the fifth. From their lateral aspect the lower edges curve down-
wards and backwards, reaching the ninth interspace or tenth rib,
especially close to the spine.

183. During full inspiration the lungs extend downwards in all
directions materially further than the limits just mentioned; their
inferior edge is then carried about an intercostal space and a half
lower than after ordinary expiration; whereas, by forced expira-
tion that edge is sensibly raised. The play of the lower border of
the right lung on the vertical line of the nipple may range between
the fifth and the seventh ribs or interspaces—a distance averaging
in chests of medium height about three inches. In the measure of
this distance (determined by gentle percussion and by vocal fremi-
tus) we have an excellent test of the "total breathing-volume" [122]
of the right lung. So, too, the breathing play of the anterior mar-
gin of the left lung may be determined by its varying amount of
encroachment on the area of the heart's superficial dulness in inspi-
ration and expiration.

184. It is obvious, from these facts, that the superficial extent of
surface, from which pulmonary percussion-sound may be elicited,
will vary with the precise moment of the respiratory act at which
the observation is made.
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185. b. In regions of the chest, say the infra-clavicular and
axillary, where a large body of lung lies beneath, a sensible differ-
ence in density attends the entry or exit of the " total breathing
volume" [122] from the part. At the end of forced expiration
the percussion-note is higher in pitch, harder in quality, shorter in
duration, and inferior in mass of tone to that produced at the end
Of full inspiration. The sense of resistance increases, at the same
time, the more complete the expiratory emptying of the lungs.
Nay, even in the ordinary movement of the tidal air [122] differ-
ences the same in kind, though greatly less in degree, may be
occasionally caught, where the lungs are thoroughly sound.

186. c. The fall in position of the dense spleen and liver attend-
ing inspiration, replaced as they are by expanding lung, tends
during that act to increase the amount of pulmonary character in
the percussion-sound in the lower regions of the thorax; the influ-
ence of the similar locomotion of the stomach and intestines will
vary with the filled or empty state of those viscera. The heart
pushed downwards and inwards, and receding somewhat from the
chest-wall during inspiration, where its place is taken by the inflated
lung, gives its peculiar high pitch and relatively hard resonance
within a smaller area and lower in site during that act than in
expiration.

187. In consequence of this triple influence of the respiratory
movements on the results of percussion, it is advisable, under all
circumstances, and absolutely necessary in delicate cases, that the
act of respiration be at the same stage of progress, when the two
sides of the chest are percussed comparatively. The end of a full
inspiration is in such instances the fittest moment for striking; as,
by desiring the patient to hold his breath, we may then be certain
of having both lungs in the same state for a short while.

§ II.—Variations from the Standard op Pulmonary percussion compatible with
A HEALTHY STATE OF THE LUNGS AND PLEURA.

188. The sound yielded by the chest of different individuals
varies in characters. In some instances this is explicable, in others
not so. As a general rule, the thinner the walls, the greater the
mass of tone, the graver the pitch, and the more pulmonary the
quality of the percussion note; in all these attributes the note
improves in persons whose thoracic walls emaciate independently
of pulmonary disease. On the other hand unusual laxity of the
ligamentous structures ofthe thorax renders the walls unfavorable
to vibration. But, making all allowance for these conditions, there
will still remain instances in which the chest is unusually well or
ill-sounding, without its being possible to assign any satisfactory
cause for the peculiarity. The real existence of such cases, how-
ever inexplicable at present, should always be borne in mind by
the clinical observer.

189. Sex has its influence: the sound is relatively morepulmonary



PERCUSSION IN HEALTH. 69

in all its attributes in females in the upper regions, especially the
supra-clavicular, as contrasted with the lower, than in males. The
relative amounts of movement of the tidal air superiorly and
inferiorly in the two sexes, give a satisfactory clue to the difference
[49].

190. The sound varies, too, with period of life. From the age
of four or five to fifteen the pitch is grave, the duration marked,
the quality soft, resistance slight; the walls are flexible, elastic, and
commonly not much loaded with soft textures. The ossification
of the cartilages, desiccation of the ligaments, and general stiffness
of the thorax in old age impairs the freedom of vibration, and pro
tanto lessens the resonance: but the excess of hardness in the chest-
wall thus induced tends to raise the pitch and annul the healthy
softness of quality of the percussion note. These latter effects
would probably be much more generally observed, were it not for
the counteracting influence of senile atrophy of the parenchyma
of the lung and wasting of the external soft parts.

191. Marked deformity of the chest, congenital or acquired,
modifies the resonance over lung, healthy in itself. Lateral curva-
ture of the spine will destroy the pulmonary quality in the direc-
tion where it bears. Many of the physiological deviations from
symmetry, described by M. Woillez [31—35], also variously influ-
ence the percussion results—their general tendency being to raise
the pitch and harden the quality of the sound. The existence of
broken ribs, too, lessening freedom of motion on the affected side,
and hence lessening the quantity of air in proportion to the pul-
monary substance beneath, induces the effects on the percussion-
note entailed by increase of density [146]—a fact showing that
slight diminution of resonance does not, after an injuryof the kind,
positively prove the existence of pulmonary congestion.

192. Numerous differences in the results of percussion of cor-
responding points of the two sides of the chest have been noticed,
and traced to an obvious cause, the presence of texture and organs
of different densities in those spots. Variable thickness of the
external soft parts will have a similar effect; thus the right infra-
clavicular region is less resonant than the left inrobust persons
whose employment requires much use of the right arm; the pecto-
ralis muscle enlarges from use. Here the explanation is obvious;
but the explanation is not obvious when the right infra-clavicular
region emits less tone than its fellow in persons presenting no mus-
cular thickening of this kind.1 Such inferiority ofresonance (some-
times attended, too, with slight elevation of pitch) is never great,
provided the lungs be perfectly healthy; it holds good, whatever be
the direction given to the percussing ringers, and whether they fall
outwards towards the humerus or inwards towards the sternum.

1 Clinical Lectures, Lancet, loc. cit., p. 196.



70 METHODS OF PHYSICAL DIAGNOSIS.

The pitch is higher and the quality harder in some individuals
at the left than right sterno-clavicular angle.

§ III.—Percussion in Disease.

193. Whatever be the nature of the morbid conditions of the
sound discovered in any case, the area within which they exist, like
that of the unhealthy textural state causing them, may be either
accurately defined or not. In the latter case there is no difficulty
experienced in ascertaining the precise limits of the diseased part;
in the former there often may be some indecision on the point, and
it will be found useful to glide the pleximeter finger rapidly over
the entire region under examination, continuing the percussion all
the time it is moved. In this way the exact line at which change
of resonance begins may be detected in difficult cases.

I.—Alterations of Sound.

A.—STATICAL SIGNS.

194. As the percussion note possesses four distinct properties—
intensity, pitch, duration, and quality—and as any single one of
these, or any number of them in combination, may be altered inde-
pendently of the remainder, it follows the possible modifications in
disease are very numerous. But the varieties of practical signifi-
cance are few, and may be tabularly set down as follows:—

Typesof mor- Intensity or pu h Qualitjr. Duration. Resistance. Corresponding
bid resonance, mass of tone. . ' j»«»*w»v«m physical state.

Type 1.
Tonelessness Diminished. Raised. Hardened. Lessened. Increased. Air diminished;

orDulness. soft consolidation
or fluid present.

Type2.Extra Reso- Increased. Lowered. Softened,more Increased. Decreased. Moderateexcess of
nance. or less tym- air.

panitic.
Type 3.

Hardness. Not sensibly Raised. Hardened,—or Not sensibly Increased. Air diminished ;—
changed, may still further changed. hard consolida-vary. modified tion.

[205].
Type4.

Muffled tone. Diminished. Lowered. Annulled. Lessened. Increased, of Great excess ofair,
peculiar withparietal ten-
character, sion.

195. Type 1.—Diminution of intensity, resonance, and mass of
tone (gradually passing into more or less complete tonelessness, so-
called dulness) accompanied with elevation ofpitch, loss of the nor-
mal soft pulmonary quality, and shortening of the sound, occurs in
a certain proportion of cases where the density of the materials,
under the part struck, is increased. 1 Thus, deficient resonance with
these accompaniments exists to various amounts: First, where new

1 Some apparent exceptions willbe discussed by and by [199].
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material ofgreater density than lung and air, combined in the na-
tural relationship, has accumulated within the chest; whether it be
in the lung proper, as in the engorged and hepatized stages of pneu-
monia, abscess, gangrene, serous infiltration, apoplexy, simple
chronic consolidation, infiltration or tuberous accumulation of exu-
dation matter, tubercle or cancer within the parenchyma, or in the
pleura, as in cases of hydro-pneumothorax, haemothorax, pleurisy in
the periods of exudation, effusion, and retraction, empyema, serous
infiltration of old false membrane, and solid adventitious products
of all varieties; or in the bronchi, as in cases of abundant muco-
purulent accumulation within the tubes; or in the mediastina, as
in cases of hypertrophy of their cellulo-fatty tissue, enlarged bron-
chial glands, abscesses, and adventitious solid products. Secondly,
such deficiency of resonance arises where any condition, either phy-
sical or dynamic, exists, favoring expiration and impeding inspira-
tion, as in obstructive diseases of the upper air-passages, spasm of
the glottis, and spasmodic asthma; in the latter affection the pre-
sence of pulmonary emphysema often prevents the failure of reso-
nance from being discovered. Thirdly, dilatation and thickening
of the bronchi, condensing the adjacent parenchyma, produce a
similar effect. Further, serous infiltration of the parietes, abscesses,
tumors,1 soft osteophytic enlargement of the ribs in chronic empy-
ema (U. C. Mus. No. 4067), and thickening of the costal periosteum
in syphilitic persons, will deaden the sound and raise its pitch.
The influence of the heart and great vessels will be elsewhere con-
sidered.

196. Deficiency of resonance does not vary in amount or in
attendant characters according to any known laws, determined by
the pathological nature of its cause. It may be affirmed, however,
that extreme tonelessness with greatly heightened pitch and strong
resistance goes far sometimes towards establishing the diagnosis in
cases of intra-thoracic tumor. Between this extreme and the oppo-
site one of slight impairment of sound in spasmodic asthma, all
shades of difference may be observed.

197. Type 2.—Increase in the mass of percussion-tone, fall in its
pitch, and increase in its length, while the quality grows even softer
than that of health, and the resistance under the ringers decreases,
are noted, when the relative quantity of air within the chest is in-
creased, either generally or locally. The type belongs to diseases
which may be familiarly called rarefying,—except under peculiar
circumstances to be presently (Type 4) considered.

Here may be enumerated pneumothorax, hydro-pneumothorax,
atrophy and emphysema of the lung,—pulmonary hypertrophy,
too, if accompanied with cell-distension. And extreme anasmia,
probably by lessening the relative quantity of blood in the lung,

1 Cancer of a rib producing this effect in the interscapular region, case of Jen-
nings, U. C. H., Females, vol. xv. p. 65, 1859.
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may, as originally suggested by Dr. Stokes, produce the present
type of morbid resonance.

198. This type comprises all cases oftympanitic resonance, —that
is, the term being understood to signify (as it always does in this
work) pulmonary resonance exaggerated, and resembling that of a
drum.

199. Type 3.—Heightened pitch, quantity of tone not sensibly
changed (if anything, increased), while the quality becomes hard,
wooden, or even tubular [208], is a combination frequently met
with in certain conditions of induration of the lung-substance. It
is, perhaps, the most frequent state of the percussion-sound at the
apices in early tuberculization. This type, again, is observed where
there is a surplus of air in the subjacent part, with considerable
induration of tissue between the surface and the part containing
that surplus,—a combination of conditions met with where a super-
ficial cavity in the lung has a thin, indurated, and adherent wall;
or where dilated tubes are surrounded by very hardened tissue, as
in pulmonary cirrhosis.

200. Type 4.—Numerous observers have noticed that in cases of
pneumothorax the resonance, originally of Type 2, occasionally
changes wholly in the progress of the disease. The change is con-
nected with extreme distension of the pleural sac, and is character-
ized by diminished intensity of resonance, 1 fall in pitch, loss of
distinctive quality, and lessened duration. M. Woillez, correctly
distinguishing this tonelessness, from ordinary so-called dulness,
invents for it the title obtusion of sound—the phrase muffled tone
will perhaps convey the idea. The resistance is very peculiar in
character—suggestive ofextreme tension and thinness ofthe resist-
ing material.

201. Distension of the pleura with air being the admitted cause of the exag-
gerated resonance of type2, why does the tympanitic qualitybecome less marked,
when air-distension reaches an extreme point—when, in other words, the cause
appears increased in amount ? Whatever be the explanation, a similar pheno-
menon is observed in the drum; if a drum be tightened to the extreme point
possible, and all escape ofair from its cavity prevented, its sound, when struck,
becomes muffled, toneless, almost null. Some maintain that the excessive stretch-
ing of the chest-walls or drum-ends impedes their vibration, in conformity with
results obtained by Savart on the vibration of tense membranes; others, that
the walls becoming vibratile when stretched to the maximum, their vibrations
interfere with those of the contained air, and sonullify the sound, which is really
and solely produced by that air. It maybe that the mere size of the pleural sac
has something to do with the phenomenon; an aperture is essential to sonorous
vibration in large hollow instruments, whereas the vibrations of the air in small
cavities are said to be soniferous, although perfectly closed: it is doubtful, how-
ever, that the difference in capacity of a moderately and a greatly distended
pleural sac is sufficient to warrant this explanation. M. Woillez (maintaining
that the diminution of sound has nothing to do with increased tension of the

1 Plympton, U. C. H., Males, vol. iv. p. 410. I believe Skoda to have been the
earliest person who put the fact on printed record.
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walls, inasmuch as the more compact the chest-wall, the more intense the sound1)
suggests that, as by gradually distending to extremes a hollow organ with air,
the pitch is lowered and the sound lessened, the sound in the cases of pneumo-
thorax under consideration is diminishedsimply and alone from excess of grave-
ness.

202. Another strange fact is, that over differentparts of the same air-distended
side may be heard by percussion amphoric note with metallic echo, true tympa-
nitic note and the muffled type of resonance or obtusion, just discussed.2

203. But, in addition to forming an element of these morbid
types of percussion, pitch and quality may be either solely, or so
predominantly, affected, as to constitute the essential morbid con-
dition.

204. Alterations of pitch rarely exist unassociated with other
changes. Slight sharpness of tone at the apex in commencing
tuberculization is the only useful example I can adduce. This
sharpness may, I conceive, depend on connected congestion of the
part—the rapid changes which it may present under treatment
seem otherwise inexplicable.3

205. Changes of Quality.—Instead of the quality sui generis which
distinguishes the natural sound emitted by the chest, others, assimi-
lable to those of various well-known tones, exist in certain states
of disease. These morbid varieties of quality may be arranged
thus:—

(1.) Hard "Wooden.
f Tubular.

(2.) Hollow . . < Amphoric.[ Cracked-metal.
(3.) Tympanitic.

206. (1.) The healthy softness of pulmonary resonance is very
easily lessened by consolidating diseases: the resulting hardness
eventually passes into the wooden quality—closely resembling that
of the sound yielded by mediate percussion of a deal table, and
distinctly conveying the idea of hardness. The duration of the
sound having this quality is commonly less, the pitch higher, than
in the natural state, and the sense of resistance experienced by the
fingers unusually great.

207. (2.) The hollow type occurs under three varieties—the tubu-
lar, amphoric, and cracked-metal.

208. The tubular quality is precisely like that of the resonance
emitted by the trachea under mediate percussion. The sound it
characterizes is of some duration, and the thoracic elasticity some-

1 In illustration M. Woillez compares the greater resonance of the ribs with the
lesser tone of the interspaces. But he here seems to confound combined quality
and pitch of sound with amount of sound: he forgets, too, the difference of the
material of the rib and intercostal space.

2 Reilly, U. C. H., Males, vol. xvi. p. 168,1859.
3 A patient exclaimed, while I was percussing his anterior apices, "that sound

has fallen a quarter of a tone, since you last examined me"—referring to the note
under one clavicle. The two examinations were made at an interval of fourteen
days only. It may be well to add, in explanation of the patient's acoustic acute-
ness, that he was an orchestral player.
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what impaired. This quality is to be detected (always more readily
if the patient's mouth be kept open) about the inner part of the
infra-clavicular region in cases of pleuritic effusion, occupying the
lower parts of the chest—sometimes during the height of the dis-
ease—sometimes, when absorption has just commenced; sometimes
in the stage ofretraction of the same disease. So, too, when solidi-
fied lung, pent-up collections of pus, or solid products of any kind
lie between the large bronchi and the costal surface, the sound
acquires this quality. Mere dilatation of the bronchi will have the
same effect. Sound of this quality is most common in the infra-
clavicular and upper mammary regions; but it may occur in the
inter-scapular region from enlarged bronchial glands, 1 or over a
great part of the back in cases of intra-thoracic tumor.2 Excava-
tions in the lung of small and medium size furnish similar reso-
nance.

209. The amphoric quality, the tubular on a larger scale, is heard
in typical perfection in the sound produced by filliping the cheek,
when the mouth is closed and fully, but not too tensely, inflated—
and also in the abdominal percussion-sound in certain states of dis-
tension of the intestines. I have observed this perverted quality over
the entire upper front of the chest, including the clavicle and first
bone of the sternum, in a few cases of pleuro-pneumonia, and in as
great purity as it is ever heard over the intestines. When of this
origin, the sound does not last long. But the common source of
the sign is a cavity of large size, near the surface,and provided with
hard and thin walls. Here, as also in pneumothorax,3 it may be
followed by a metallic, almost tinkling, variation.

210. The cracked-metal quality {bruit de pot file ofLaennec) some-
what resembles that of the sound resulting from striking the back
of the hands, loosely folded across each other, against the knee—
the contained air being forced out quickly and abundantly be-
tween the fingers at each blow. When this character modifies the
percussion-sound of the chest, there is coupled with it almost in-
variably a good deal of the amphoric quality, and the combination
gives a result altogether sui generis, which, once heard, cannot easily
be forgotten. Let there be a pulmonary cavity of large size with
anfractuous walls, and communicating freely with the bronchi, the
corresponding parietes being at the same time particularly yielding,
and percussion will elicit this variety of quality. It is commonly
said to depend on the collision of liquid and air produced by the
blow; but the sudden propulsion of air, forcibly expelled from the
cavity, against the walls of the passages with which it comes in
contact, seems sufficient to generate it. In the first place, cracked-
metal resonance is producible over cavities, when free from fluid—

1 Petrolini, U. C. H., Females, vol. v. p. 176. Here the tubular quality, distinct
on gentle, disappeared on strong, percussion.

9- Nature and Treatment of Cancer; case of S. C, p. 362, 1846.
3 Reilly, U. C. H., Males, vol. xvi. p. 168, 1859.
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at least if the absence of cavernous rhonchus is to be trusted to as
evidence. In the second place, if, as I found several years ago, 1 the
nose and mouth be tightly closed in a patient furnishing the cracked-
metal sound when they are open, that character will at once cease
to be producible, though percussion continues to give an amphoric
note.2 The fair interpretation of this fact seems to be, that the sud-
den rush of air from the cavity outwards, produced by the forcible
blow upon the yielding parietes in the ordinary open state of the
mouth and nose, but completely prevented by their closure (the
only condition materially altered in the experiment), is the real
cause of the phenomenon. Whether the communication with the
external air be interrupted or not, the contents of the cavity may
be dashed together by percussion: were the common notion correct,
the cracked-metal quality ought therefore to be elicited in both
cases. This explanation derives support from the conditions of
production of the amphoric and cracked-metal sounds by striking
the hands, closed so as to form a hollow, against the knee: if they
be soclosed as to prevent air from being forced frombetween them by
the blow, the amphoric character only is detected—if air be allowed
to escape freely, the character analogous to the cracked-metal is
superadded; yet here, certainly, there is no liquid to take part in
its production. I have known a tubular note in pneumonia become
distinctly cracked-metal when consolidation was at its height; and
several instances have occurred to me of cracked-metal resonance
under the clavicle of the affected side in pleuritic effusion.

211. It has been well observed by Dr. Stokes, that a "metallic
resonance, somewhat analogous to the cracked-jar sound of cavities,
but evidently more diffused, is occasionally discoverable in cases of
bronchitis, particularly in children. I have repeatedly observed
this in infancy; it becomes especially likely to mislead, when there
is evidence of tuberculous disease in extra-thoracic organs, as the
brain or meninges. 3 The sound is certainly more diffused than,
and otherwise different from, that dependent on excavation; but
the absence of other cavernous phenomena, and the knowledge of
the fact that bronchitis may simulate (for it does no more than this)
the sound, are the-best safeguards against error. The pliancy of
the chest-walls explains the peculiarity.

212. If the chest of a crying infant be percussed in expiration,
the resonance will be of cracked-metal quality, though the lungs
are perfectly sound.4

213. (8.) Tympanitic Quality.—I reserve the title tympanitic for
quality resembling that of a drum. By thus using the word in its

1 Lancette, Francaise, 1834.
2 The result will be the same, if the breath be purposely retained; a patient

with tuberculous excavation, ascertaining this accidentally, amused himself with
mystifying the bystanders, by sometimes, having, sometimes not having, cracked-
metal resonance.—Quin, U. C. H., Males, vol. vii. p. 291.

3 Wright, £et. 4; U. C. H., Females, vol. viii. p. 193.
4 Bowen, set. 4; U. C. H., Females, vol. vii. p 296.



76 METHODS OF PHYSICAL DIAGNOSIS.

commonly accepted sense and this alone, the confusion arising from
the varieties of significations given it by authors will be avoided.
The note is loud, long, grave; the accompanying resistance of the
walls tense, drum-like, elastic. It is the quality of health exag-
gerated—Avenbrugger's muffled-drum note minus the muffling.

214. The relationships of tympanitic resonance and pneumo-
thorax have just been discussed [201]. In emphysema, with
bulging of the chest, it is also occasionally observed, but never in
the perfection attained in pneumothorax. Further, as was first
noticed by that accomplished observer, Dr. Graves, the quality of
the note over pneumonic consolidation, sometimes, temporarily
becomes tympanitic; of this I have now observed two positive
examples at the right base, in one with, in the other without, plastic
lymph on the pleural surface; but they are excessively rare. 1

215. The distinction of the amphoric and tympanitic qualities cannot be set
aside practically, for they are absolutely different to the ear. Yet they are allied
in mechanism. In the abdomen, for instance, a knot of intestine distended to
the full with flatus will yield a sound of tympanitic quality; if the distension
become less by the movement onward ofsome of the flatus, the sound will often
instantly become amphoric; this holds true whether there be notable fluid or
not in the spot. There are cases, too, in which theresonance partakes of both
qualities, I presume because the blows given affect portions of intestine differ-
ently distended.

216. In a moribund patient of Dr. Garrod's (U. C. H., Ward 7), to whomI
was called accidentally in the absence of that physician, and in whom I found,
in addition to the more ordinary signs of copious pleuritic affection, amphoric,
not tympanitic resonance at the upper and inner part of the side, extending
across the first bone of the sternum, the post-mortem examination, a few hours
later, proved the presence of several cubic inches of gas in the site of the am-
phoric resonance. Local pneumothorax, at all events at the topper part of the
chest, may then give an amphoric quality to the resonance. But as I have
since found that in general pneumothorax the sound may be amphoric at the
lateral base, tympanitic about the mamma, and toneless in the axilla [202], it is
plain the contiguity of the trachea and large bronchi does not explain the am-
phoric quality in the case just referred to.

217. True tympanitic resonance is excessively rare over pneumonic consolida-
tionf and I have scarcely ever observed it at the upper part of the chest where
pleural fluid had accumulated below. When such resonance occurs at the base
of the chest, great distension of the stomach or colon might be suggested in
explanation; but in point of fact, the stomach and colon are rarely distended
enough for the conversion of their common amphoric into tympanitic quality;
and in the only two positive instances I have observed ofpneumonic tympanitic
sound, the consolidation was on the right side above the liver. Can the pheno-
menon depend on temporary secretion ofair by the pleural sac ?3

218. On the other hand, tubular, or the larger scaled amphoric, quality is not
very uncommon over parts acutely hepatized; is common on thelevel ofchronic
solidification; and is an almost unfailing attendant, at the apex regions, on
pleuritic effusion atsome period or other of its course.4 What is the cause of

1 I am doubtful, however, whether Dr. Graves, in using the term tympanitic,
didnot mean to designate the quality which I should call amphoric.

2 Bishop, TJ. C. H., Males, vol. ii. p. 194.
3 Vide art. Products, Adventitious; Cyc. of Anat., p. 145.
4 My own experience would justify stronger language even than this : I have,

in truth, never known pleuritic effusion run its course without infra-clavicular
tubular resonance, in cases examined day by day.
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this ? Formation of intra-pleural air, only in rare and exceptional cases, such
as that justreferred to [216] ; for unquestionably, unless under the influence of
gangrene, or special alteration of the fluids, such formation is not admissible on
any existing pathological principles.

219. An explanation of the infra-clavicular tubular note in pleuritic effusion,
originating with Dr. Hudson, has generally been accepted in this country; he
looks upon it simply as the natural note of the trachea and main bronchus con-
ducted to the surface by the pushed up and condensed lung. And I believe
that the trachea does sometimes exercise this influence, just as it will where a
mass of enlarged bronchial glands bridges the space between itself and the sur-
face. But this explanation is utterly inapplicable to all cases ; what light does
it throw for instance on the occurrence of tubular note at theright posterior or
lateral base ?'

220. Skoda regards the phenomenon as an illustration of the following law:
if the lung contain less than its normal quantity of air, it yields a sound which
either approaches to, or is distinctly,tympanitic. Skoda is unquestionably right
as regards the matter of fact, provided the word be understood to mean tubular
or amphoric,2 and thereduction of air be limited in amount. The effect will be
the same whether the diminutionof air depend on compression from fluid in the
pleura, or on "an increase in its own fluid or solid constituents."

221. But neither the explanation of this law, which has been offered by
Skoda himself, nor the theory of annulled "Hallerian Extension" of the lung,
whichM. Woillez (loc. cit.) seeks to introduce in its stead, seem to me at all
satisfactory.3

The most intelligible rationale of the peculiar tone seems to be this. If the
consolidating material within or without the lung be not accumulated to such
extent as to obliterate by external pressure the multitude of minute bronchise
within it, these tubes (like so many miniature tracheae) give their special reso-
nance, conducted by the quasi-solid or fluid material intervening, to the percus-
sion-note on the chest-surface. If, on thecontrary, the accumulation be sufficient
to close up the fine tubes, the source of tubular sound is annulled; and the
resonance becomes that of the consolidating materialand consolidatedlung-tissue
combined—thatis, acquires the character of the toneless Type 1 [195].

But there still remains for interpretation an important point, namely, the
constant extension of the tubular note beyond the area of the compressed lung
(sometimes as far as the vertical line of the nipple on the other side), for which
no one, as far as I am aware, has even attempted to assign a cause. Obviously
it cannot depend on the compressed lung being pushed to the opposite side;
hence the unavoidable inference that thepercussion-sound of a given spot may
depend, not on the condition of theparts directly beneath, but of those more or

1 Tubular notes identically the same may exist overfluid below and condensation
above—physical conditions so different. Ward, U. C. H., Females, vol. xi. p. 67;
proved post-mortem.

2 Skoda actually does include under this term the tubular and amphoric as well
as the true drum-like resonance. Singularly enough, he nowhere states what he
himself precisely means by the wordtympanitic.

3 At the post-mortem examination of a case of acute tuberculization and con-
solidation, the following singular facts were observed. " In the third and fourth
right interspaces, close to the sternum, where amphoric percussion note was so
marked at the last examination during life (forty-eight hours before death), the
resonance is now totally without amphoric quality. . . . About eight ounces
of serosity in the right pleural sac; entire right lung solid, bearing on its surface
the impress of the ribs. . . . Corresponding to site of amphoric resonance in
front, the lung is thoroughly solid and cuts almost crisply ; this portion of the lung
lies over the main bronchial tube, which, however, lies deeply. ... At the
posterior aspect of the lung, about three inches from the apex, close in towards
the spine, and at about half an inch from the surface, is a cavity capable of lodg-
ing a walnut." Hodson, U. C. H., Males,vol. ix. p. 18.
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less distant m the felloiv half of the thorax. To me the phenomenon seems
only intelligible as a result of horizontal impulse and horizontal conduction.

222. Meanwhile thepractical truths in the matter maybe fixed on thestudent's
mind by the following tabular arrangement:—

Percussion-sound of

Intestine, containing Lung, containing

Medium amount 1 Slightly tympanitic; pitch Muffled tympanitic (nor-
of air. j medium. mal); pitch medium.

Little air. Amphoric; pitch rises. Amphoric ; pitch rises.
Extremely large \ Tympanitic up to toneless; Tympanitic up to toneless;

amount of air. J pitch falls. pitch falls.

223. Mbvableness of area of morbid percussion-signs.—The super-
ficial extent and locality of percussion-changes, important guides
to the detection of their cause, will be dwelt upon in the description
of individual diseases. It may be remarked here, however, that
the area, within which loss of resonance is detected, may either be
fixed, or changeable with the position of the patient. The former is
by far the more common case; no matter how the posture be varied,
the line of demarcation of the naturally and morbidly sounding
parts commonly remains unaffected. But under certain compara-
tively rare circumstances, the boundaries of the morbid sound may
be more or less completely altered by causing the patient to vary
his posture; the infra-scapular region, which may have been tone-
less almost when he lay on his side, or reclined backwards, will
give a well-toned normal sound, after he has remained leaning
forward for a short while, and vice versd. This movableness of
the sign indicates movableness of its cause; and fluid collection
in the pleura, from pleurisy, hydrothorax, and perhaps haemo-
thorax, is the only physical state of which the percussion-signs
have, hitherto, been admitted to be thus characterized: the fluid
will, of course, gravitate to whatever part of the patient's chest his
changes of position render the most dependent. It is, however,
by no means so constant a sign of pleuritic affection as might, from
d priori considerations, be expected. The liquid is retained in situ
in some cases by adhesions, which easily explains the fixedness of
the deficient resonance; in other instances, the explanation cannot
be found.

224. I some time since met with a case in which a massy encepha-
loid tumor hung by a sort of peduncle of condensed lung-substance
to the surface of the organ, and so loosely that it must have altered
its position as the patient turned from side to side.1 But there was
enormous pleuritic effusion present on the patient's admission, which

1 Dewing, U. C. H., Males, vol. v. p. 19. Museum, No. 4000.
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would of course have prevented the discovery of any change of
place of the tumor, had the idea of looking for such locomotion
occurred to me: the source of fallacy must be infinitely rare. More
recently I ascertained, in a case originally seen by Dr. Evans, of
Birmingham, that even in cases of solid infiltration of a lung, de-
cumbency on the sound side may displace the morbid resonance of
the diseased one,—carrying it to the opposite side of the median
line at mid-sternum.

225. In hydro-pneumothorax the air and fluid may sometimes
be made to change relative positions, to a certain extent, by
changing the patient's posture; the site of the exaggerated reso-
nance will, unless adhesions interfere, always be towards the upper
surface.

B. —DYNAMIC SIGNS.

226. It has been seen, that in health the act of respiration modi-
fies the results of percussion in three different ways; now in
disease the natural modifications may be perverted or impeded, and
hence a certain number of dynamic signs. Few of these signs are
of practical importance; but occasionally some of them prove
valuable.

227. As regards the increased volume of the lung, and the con-
sequent extension of pulmonary resonance, attending inspiration—
neither will occur in cases of hydrothorax, pleuritic effusion, and
pneumothorax, in emphysema, and obstruction of the chief bron-
chus, either from foreign bodies or inspissated mucus within it, or
from pressure, aneurismal, glandular, or other, without it. In a
remarkable case of the latter kind, where the respiration was per-
manently weak, the failure of inspiration in increasing or extending
the resonance of the side, contributed much to the diagnosis of
obstruction of the main bronchus.1 Further, in cases where, during
expiration, air, which in health would escape, still stagnates within
the chest, the residual and supplementary volumes [122] are con-
stantly on the increase, and there will not be a sufficient reduction,
during expiration, of the area over which pulmonary resonance is
discoverable.

228. Mutatis mutandis, the respiratory influence on the percus-
sion-note may be similarly affected. In health, full inspiration
increases the loudness and lowers the pitch of the sound of per-
cussion, and equally so on both sides of the chest. Certain states
of disease, impeding full pulmonary expansion on either side, in-
terfere on that side with the production of the changes discoverable
on the other after full inspiration; hence a sign founded on com-
paratively deficient increase of loudness and fall of pitch at the close of
afull inspiration on either side, the sound being equal on both in
the ordinary state of respiration. Again, the sound of the healthy

1Mary Ransom ; U. C. H., Nov. 1848.
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chest is somewhat deadened and its pitch raised by full expiration,
and equally so on both sides of the chest. Certain states of the
lung destroy this equality by rendering the sound disproportion-
ately toneless in the situation where they exist: hence the sign of
comparatively great diminution of tone with too highpitch at the close of
full expiration. Both these delicate signs sometimes give very
satisfactory results in cases of small, irregularly scattered indura-
tions, tuberculous or other, of either apex. The mechanism of the
former is obvious; the latter depends on reduction of size of the
lung, in expiration, bringing within a small space solid matter
which had previously been more widely scattered.

229. Or, on the other hand, other states of the lung, by impeding
the expulsion of air, render the sound disproportionately pulmo-
nary ; hence the sign of comparatively deficient diminution of tone with
too low pitch at the close of full expiration, a sign discoverable in
emphysema and obstructed bronchus. If there be air in the pleura,
the same result will occur.

230. The diseased conditions in which respiration ceases to exer-
cise any influence on the position of the heart and abdominal viscera
may be inferred from the foregoing exposition.

II.—Alterations of Resistance.
231. In his introductory observations upon physical diagnosis in

general, Laennec makes a passing allusion to the " sense of elasti-
city perceived" in percussing; but in no instance refers to the
diagnostic indications derivable from changes in this elasticity.
Piorry and others have availed themselves of them fully, but their
importance is not generally appreciated. There are cases of not
very rare occurrence in which erroneous inferences would almost
inevitably be drawn from the sound elicited by percussion, were
these not corrected by the information derived from the degree of
resistance felt by the fingers. Take the case of a cavity seated
close to the surface; the unnatural amount of sound which some-
times distinctly exists over such cavities, quite independently of
tubular or amphoric quality, might not only lead to an incorrect
estimate of the state of the subjacent part, but also to the infe-
rence that the lung in reality least affected was the most diseased.
The sensation of hardness and firm resistance experienced by the
fingers points to the true cause of the unusual resonance. Besides,
the cases are extremely numerous in which it is satisfactory to have
the corroborative evidence, furnished by the state of resistance, in
favor of the inference drawn from the sound. That doubt often
exists as to the relative resonance on the two sides is unquestiona-
ble ; and in these cases the condition of the subjacent parts may
frequently be settled by taking into consideration the amount of
resistance. To those persons whose sense of touch is more delicate
than that of hearing, this source of diagnosis is of especial value.

232. In the descriptions of changes of sound, a good deal has
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been incidentally said on those of resistance; but recapitulation is
advisable. The resistance depends on the state of the contents, and
of the wallsof the chest. All conditions lessening the relative quan-
tity ofair in thelung, while they deadenthe sound, increase the resist-
ance ; they have already been enumerated. All conditions which
conversely increase the relative quantity of air decrease that resist-
ance, while they increase the volume ofresonance; these also have
been enumerated; pneumothorax is the typical disease. But the
walls of the chest may be so stretched in that very affection by
excessive accumulation of air that the resistance becomes consid-
erable, though the sound continues abundant and toned. Here the
state of the walls themselves modifies the resistance; as it does
likewise where solid or liquid matters accumulate in their substance,
where the periosteum thickens, or the ribs either enlarge, or, as in
the retraction-period of chronic pleurisy, become unduly approxi-
mated to each other.

SECTION V.—AUSCULTATION.

233. Auscultation means the act of listening, and is termed
pulmonary or cardiac, according as the sounds listened to are pro-
duced in the lungs or in the heart.

234. The direct object of pulmonary auscultation is the appre-
ciation of certain sounds audible on the external surface of the
chest, and either produced by the respiratory play of the lungs
themselves, or transmitted in a modified form by these organs from
others, as, for example, the heart, in which they are actually
evolved.

235. The method of performing auscultation may be immediate
or mediate. In the first case the ear is applied directly to the chest;
in the second, an instrument of variable material and construction
(originally a hollow cylinder of wood, to which the name of stetho-
scope 1 was given by Laennec, a name retained for its various modi-
fications) is used as a conducting medium between the surface
examined and the ear.

236. Both of these methods of auscultation have had their fa-
vorers and their detractors. The advocates of mediate auscultation
urge that—The stethoscope can be closely applied to several points
of the chest, as the axillary, upper scapular, supra-clavicular re-
gions, and acromial angle, where the ear cannot be placed in accu-
rate contact with the surface ; 3 the use of the stethoscope enables
the observer to auscult in a posture more easy to himself than that
he is obliged to assume if he apply the ear directly; it is indelicate
to place the head upon the persons of females; it is disagreeable to
bring the head in contact with the bodies and clothes of some of
the lower orders; the limits within which the various sounds are

1 From <rrn9o{ " the chest," and a-xawsiv " to examine."
2 These points are still more numerous in malformed chests.

6
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perceived are more nicely circumscribed with the stethoscope than
with the unassisted ear; certain phenomena, as pectoriloquy, are
more distinct when the stethoscope is employed. On the other
hand, while the partisans of immediate auscultation admit that in
lean persons it is difficult to place the ear appropriately in some few
situations, they affirm that such cases very rarely occur, and that
in all others the stethoscope is an inutile lignum, the direct applica-
tion of the ear giving as precise indications as the employment of
that instrument, with less appearance of fuss, and less real trouble.
For my own part, I entertain no doubt that Laennec and others
have greatly exaggerated the superiority of mediate over immedi-
ate pulmonary auscultation in respect of the distinctness with which
the phenomena are heard, and the precision with which they are
circumscribed, in cases where both modes of auscultation can be
employed; and that this distinctness and this precision are in fact
greater in such cases with mediate or with immediate auscultation,
according as the observer is more habituated to one or other of
these modes of examination. It seems very plain, however, that
as there are cases in which the ear cannot be directly applied, or in
which it is disagreeable or indelicate to do so, mediate auscultation
is the method with which the student should most closely familiar-
ize himself; while, on the other hand, as it is often difficult to per-
suade children to allow the stethoscope to be applied, and as we
may often desire to auscult an adult when no instrument is within
reach, the ear should be practised in immediate auscultation also. 1

237. The proper construction of the stethoscope has been a sub-
ject of constant dispute. As was felt by Laennec, theory, in the
present state of acoustics, deposes in favor of the solid instrument;
yet, as a hollow one is almost universally employed, it may be in-
ferred that theory is somewhere at fault. From trials with hollow
and solid ebony and cedar stethoscopes, I have come to the follow-
ing conclusions: That with the hollow instrument the respiratory
sounds appear stronger, lower pitched, and more open in quality—
with the solid, weaker and sharper, so much so that a bronchial
character may be simulated; that cavernous phenomena lose in

1Beyond all doubt, first-rate skill in pulmonary auscultation might be acquired
without using the stethoscope at all, though it is common to hear the invention of
the stethoscope spoken of as constituting Laennec's claim to immortality. No! his
name will be imperishable because he discovered auscultation (for the claims of
Hippocrates, Hook, and Double, may, without injustice, be ignored), described ac-
curately the sounds it detects,and traced these sounds to their physical conditions.
Persons, indeed, are to be found who seem to think that the stethoscope possesses
some mystic faculty of communicating diagnosis, and saving the auditor all trou-
ble of thought; unfortunately, the instrument is no more than. . . das todte Sprachrohr, das den Schall

Empfangt nnd wiedergiebt, und selbst nicht hbret.
The motto of the stethoscope might aptly run:—. . . fungar vice cotis, acutum

Reddere quae ferrum valet, exsors ipsa secandi.
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some measure their hollow quality with the solid instrument; that
friction-sounds are sometimes materially better heard with this;
that the natural vocal resonance over the trachea is hollower, graver,
and better articulated with the hollow cylinder; and that the reso-
nance of the observer's own voice, as he speaks, while ausculting
the chest of another person (autophonia), is materially more intense
with the solid than the hollow instrument.

238. Glass, gutta-percha, and metal have been tried, but are cer-
tainly inferior, for various reasons, to wood, deal and cedar on the
one hand or ebony on the other. Ivory (as I once had an oppor-
tunity of observing with an instrument lent by Mr. Cheverton)
notably intensifies the sound. But the really important point is,
that the ear-piece should fit the ear well—it is as necessary to try
on a new stethoscope, as to try on a new hat. Beyond this, all de-
pends on the use to which the student puts the instrument, and
not on the density or quality of the material or the direction of its
fibres.

239. A double flexible stethoscope, recently patented by Dr.
Cammann, of New York, so intensifies the sound, according to Dr.
Flint, as to render auscultation available to persons with impaired
hearing. But as confessedly the instrument alters the pitch and the
quality of the sounds—makes them that to his ear which they are
not—is it not likely the deaf observer would be rather deceived
than enlightened by the information acquired?

240. Dr. Alison recommends the interposition of an India-rubber
bag of water (hydrophone), as a useful adjunct to the stethoscope,
under a variety of circumstances. 1

241. In performing auscultation, several precautions, affecting
the observer and the observed, are to be attended to. 1. The chest
should be uncovered; or if, from circumstances, such exposure be
inadmissible, as thin a layer of clothes as possible allowed to remain
between its surface and the stethoscope. 2. All friction between
the stethoscope and the patient's or the observer's clothes should
be carefully prevented. 3. The position of the patient should be
regulated in the same manner as for the performance of inspection;
an unconstrained stateof the muscles being particularly necessary, in
order to insure free entry of air into the lungs. The sittingposture
is, everything considered, the most conducive to perfect investiga-
tion, provided the chair employed have a tolerably high seat, and
the observer be of the middle height; a tall person will find him-
self most at his ease, if the patient stands. It of course frequently
happens that the recumbent posture is the only one the patient can
easily assume—he may be perfectly unable even to turn on either
side. Under these circumstances the utilityof the flexible stethoscope
has been insisted on, as it may be applied far back laterally, and
even to the dorsal regions, if the body be inclined a little sidewards,

1Medical Times, July, 1859.
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without moving the patient. I confess I have never yet seen an
ordinary case of pulmonary disease, whether primary or secondary,
in which, so long as it was a matter of importance to auscult the
chest, the patient might not be raised sufficiently by careful attend-
ants, to admit of the examination being efficiently made, for prac-
tical purposes, with the common stethoscope or ear alone. But
attendants may not be within reach; and, in special cases, tendency
to syncope may make it dangerous to raise the patient's head; here
the flexible instrument will be useful. Besides, it saves the observer
the necessity ofstooping—which may to some persons be a matter
of importance. If in the sitting posture, while the front of the chest
is submitted to examination, the patient should sit not exactly erect,
but with the trunk sloping a little backwards, the arms being
allowed to hang loosely at the sides. "When the observer proceeds
to examine the lateral regions, the patient may be directed to clasp
his hands on the top of the head—in other respects, retaining his
former posture; and, lastly, when the dorsal regions are examined,
sit upon the chair sidewise or, if a male, a-straddle, with his back to
the observer,his arms crossed, and his head bent somewhat forwards.
Mutatis mutandis, the same precautions are to be taken when the
patient stands, lies, or sits up in bed. 4. It is of importance to
apply the stethoscope firmly, but not forcibly, to the surface: too
slight or too strong pressure interferes with the accurate transmis-
sion, or alters the character, of the sounds. 5. Great care must be
taken to insure accuracy of contact between the skin and every
point of the circumference of the end of the stethoscope; as a neces-
sary condition for this, the instrument must be applied perpendicu-
larly to the surface, and held until firmly placed, by its applied end:
the auscultator may then readily assure himself with the fingers,
whether the skin and the edge of the instrument are in accurate
apposition. 6. The posture of the observer should be free from all
constraint; he should apply his ear to the stethoscope with as much
care, as the instrument to the chest; concentrate his attention upon
the sound examined; and, unless he be thoroughly experienced,
proceed, as far as is compatible with the patient's safety, slowly
with his examination. The mottofestina lente is a good one for the
beginner in the study of physical diagnosis. 7. It is advisable to
commence the auscultation of patients, while they breathe in the
manner to which they are naturally inclined; because it it import-
ant to ascertain the precise condition of the tidal respiration, and
because directions for the regulation of the act often puzzle. Some
individuals, however, absolutely require guidance: as the moment
they perceive the instrument applied to their chest, they throw the
muscles of the trunk into violent and unnatural motions, which
materially impede the entry of air into the lungs. The simplest
way of making such persons breathe in an efficient manner is, to
perform several quick noiseless respirations before them, and desire
them to imitate these. This method will, however, occasionally
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fail; our object may then be gained by desiring them to sigh, to
speak, or to cough. The deep inspiration required for the per-
formance of these acts will at once enable the observer to ascertain
the condition of the sounds; and, indeed, there are many states of
the lung in which, quite irrespectively of the patient's manner of
breathing, much information may be gained by a single cough. It
is to be remembered, however, that by these artifices we lose the
simple tidal respiration. 8. The sounds produced in the pharynx
by the passage of the air are liable to be confounded with the true
pulmonary sounds of respiration; the error may be avoided by
directing the patient to open the mouth, if it have been previously
shut, and vice versa. If the sounds heard have their seat in the
lungs, they will suffer no notable change from this opening or clos-
ing of the mouth; if in the pharynx, they will be more or less
modified in character. It is, however, only in unusual cases that a
direction of this kind is necessary to enable a practised auscultator
to avoid the error referred to; though it may often be advisable to
corroborate thus the impression derived from ordinary examination.
The sensation of distant production which attends the pharyngeal
sounds, and the occurrence of a distinct interval of time between
inspiration and expiration (a point to which I particularly recom-
mend attention), will suffice to distinguish them from the true pul-
monary sounds. With ordinary watchfulness, the observer may
distinguish the two kinds of sound at the same time. 9. Both sides
of the chest must be submitted to precisely the same examination
—conducted precisely in the same way—as already explained in
reference to percussion. 10. Auscultation should never be con-
sidered complete, until the entire chest has been examined: it is
often in some or other situation, where symptoms would least have
taught us to look for disease, that auscultation proves its existence.
11. In acute affections, auscultation should be repeated twice, at
least, in twenty-four hours. 12. The student should accustom him-
self to the use of both ears.

§ I.—The Sounds op Respiration.

i.—in health.

242. Two sounds, discoverable by auscultation of the breathing
apparatus in the state of health, attend each act of normal respira-
tion ; one, corresponding to the movement ofinspiration, the other,
to that of expiration. These are the inspiratory and expiratory
sounds.

248. The essential or primary properties of these sounds, practically
considered—those which, in their modified states especially, possess
diagnostic importance—are: Special Character and Quality; Pitch;
Intensity; Duration; Liquidness; Softness; and Rhythm.

244. By the special character of a sound is understood that pecu-
liarity, which must, under all conditions of intensity, duration,
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rhythm, pitch and key, distinguish it from others; the special
character of the sounds ofa piano-forte, for example, will invariably
differ from that of the tones of a violin. Here also, for the purpose
of simplifying the subject as far as possible, without incurring any
material sacrifice of accuracy, may be included that property of
sound known as quality; though, in point of fact, the quality or
"timbre" of a sound is a different thing, acoustically speaking, from
its character. Thus, two voices, identical in point of character and
of register—say, tenor—will sound the same note, in the same
rhythm, with the same amount of liquidness, with the same intensity,
and for the same duration of time, and yet a marked difference shall
exist in the sensations impressed upon the ear by the two tones:
that difference depends on the quality ofeach; and by it any two
tenor or soprano voices are as easily distinguishable from each
other, as any one of the four from those of bass or contralto regis-
ter. Variety in quality is supposed to depend on varying form of
the sonorous waves; but the conditions determining that form have
not been ascertained. As the quality of the notes of musical in-
struments varies with the precise form and properties of the mate-
rial composing them (the secret of the Cremona violins lay in their
form and component woods), it may reasonably be conjectured that
the form of the vocal tube and the tension, dryness, elasticity, and
other properties of the tissues engaged in the production of laryn-
geal and pulmonary sounds modify the quality of these.1 The pitch
of sounds rises as the frequency of the vibrations in a given time of
the sonorous body; the evident variations in pitch of the respiratory
sounds under different circumstances immediately depend on varia-
tions in that frequency—but why, or through what mechanism,
the frequency is affected by different anatomical conditions, is un-
known.

245. The terms intensity and duration explain themselves. The
notions of dryness and liquidness of sound may be at once obtained
by squeezing close to the ear first a perfectly dry,and then a moist-
ened sponge. Similarly if we press together a mass of wool held
beside the ear, the property of softness in sound will at once become
intelligible; its converse hardness, by grating together any two hard
bodies. The rhythm of a sound means its mode of progression or
evolution, which may be continuous and equable, or interrupted
and jerking.

246. Although in originally establishing the varieties of morbid
breathing, every respiration-sound requires to be analyzed in re-

1 Some of the conditions regulating the quality of the human voice are theo-
retically under the influence of the will; and, as matter of experience, it seems
certain that effort—and imitative effort especially—will modify the quality of sing-
ing tones. Thus, I know a tenor singer who managed during the opera-season to
throw into his voice, one of every-day tenor character, a something of the marvel-
lous quality of Mario. This person assured me, that the power, which almost
completely disappeared with the annual disappearance of his model, came of imi-
tative effect.
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spect of these various properties, the complexity of the matter is
much less in actual practice than it seems; for experience proves
that several of these properties are almost invariably altered simul-
taneously, and of course such compound states may be described
for convenience sake by single phrases.

247. The properties of the sounds differ in the various divisions
of the respiratory organs; for each of these divisions there is a
healthy type ofrespiration, termed, pulmonary; bronchial; tracheal;
laryngeal; pharyngeal; according to the partof the respiratory pass-
ages from which the sounds audible externally are transmitted.

248. The sole point in which these varieties ofrespiration agree
is, that in all of them the audible sound may be resolved into two
—an inspiratory and an expiratory. From their numerous distinc-
tions they require separate consideration.

249. Pulmonary.—The pulmonary inspiratory sound is of gentle
breezy character; neither liquid nor dry; soft; of a certain intensity
and duration; and in respect of rhythm, gradually developed and
continuous. The expiratory sound, slightly harsher and hollower
than its predecessor, and of lower pitch, is about three or four times
the weaker and shorter of the two, and in about one of every four
healthy persons, especially at the left side of the chest, is actually
inaudible. 1

250. The term "breezy" seems the fittest by which to describe
the character of the healthy respiratory sounds. They suggest in
their pure state the sighing murmur of the breeze among leaves,
the only difference being one of intensity. The use of the term
vesicular, in speaking of the natural condition of these sounds, has
led to an erroneous impression. It was originally applied to desig-
nate the seat of their production; but not a few persons have incor-
rectly referred the term to their special character. There is nothing
in the nature of the respiratory sounds suggestive of a connection
with vesicles; and, whenever such character occurs, the phenome-
non it attends is morbid.

251. The two sounds so closely follow each other in each healthy
respiration, that they may, practically speaking, be said to be con-

1 The fact that the escape of air from the lungs during expiration is commonly
attended with audible sound was known to, and is distinctly stated by, Laennec.
But the importance of the expiratory sound, the valuable indications its modifica-
tions afford in the diagnosis of disease, did not sufficiently attract his attention ;
and to the late Dr. Jackson, Jr., of Boston, U. S., belongs the credit of conceiving
the value and extent of information which might be obtained from its analysis.
In a most ingenious paper, read in 1832,before the Medical Society of Observation
of Paris, that zealous inquirer forcibly drew attention to the subject. M. Louis
and several of his pupils submitted the remarks of Jackson to the test of observa-
tion ; his announcements were found generally correct, and thenceforth the sepa-
rate consideration of the expiratory sound became with them habitual. Dr. Cowan
subsequently favored the English public with a valuable paper on the subject
(" Lon. Med. Gaz." vol. xviii. p. 332). M. Fournet has since investigated it more
thoroughly than his predecessors, and has popularized what had previously been
known only to the comparatively few; but he seems to have fallen into repeated
errors of over-refinement.
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tinuous. This continuousness, indeed, forms an important charac-
ter of pulmonary respiration of healthy type. It would of itself be
sufficient to announce the lung as the part ausculted; for it will be
found that in proportion as auscultation is practised, in health, at
a further point from the pulmonary parenchyma, so will the two
sounds be more and more distinctly separated from each other by
an appreciable interval of time,—an interval which consequently
attains its maximum opposite the larynx and upper part of the
throat.

252. "What is the site of production of the pulmonary sounds ?—and what is the mechanism by which they are generated? M.
Beau 1 endeavored to show that the respiratory sounds, heard on
the surface of the chest, are not produced in the lungs; but are
simply the pharyngeal sounds attending the entrance and exit of
air through the pharynx, transmitted through those organs. Two
facts seem to disprove this theory;—the existence of an appreciable
pause between the respiration-sounds opposite the pharynx, while
there is none such over the pulmonary structure; and the occa-
sional possibility of hearing at one and the same spot of the chest-
surface, both ordinaryrespiratory, and pharyngeal, sounds. Besides,
the two pharyngeal sounds are quasi-equal in length, the pulmo-
nary extremely unequal; and destruction of portions of the fauces
does not alter or impair the pulmonary sounds. The three first of
these objections are equally fatal to Dr. Spittal's theory, 2 that in
the glottis is the main origin of the sounds. A fourth is to be
found in the fact that there is no direct ratio between the intensity
of sound heard over the larynx and that audible over the chest:
the loud pulmonary inspiration-sound with which air makes its way
into the lungs, through an artificial opening in the trachea, is well
known,3 while, per contra, laryngeal and tracheal stridulous respira-
tion is commonly attended with very weak pulmonary sound.
Laennec believed that the sounds were engendered by "the entrance
of the air into, and its expulsion from, the air-cells of the lungs;"
and this, with a qualification to be presently considered, appears to
be their essential cause. The terminal portions of the bronchi are
also probably concerned in the sounds,—the vibrations of the
moving air, and moving parenchyma, and the distension of the
air-cells, all, doubtless, contributing to the general result. The ex-
cess of inspiratory over expiratory sound seems explicable by the
greater resistance of the textures during inspiration, and by the
current being in the former instance directed towards, in the latter
from, the ear of the observer. If a sponge, slightly moistened, be
placed between two stethoscopes, and one person breathe naturally
into one of these, while a second auscults by the other, it will be

1 Arch. Gen. de Medecine, 1834.
2 Edin. Med. and Surg. Journal, vol. xli.
s Cole, aetat. 4; U. C. H., Females, vol. ix. p. 167. I have observed the same

fact in four or five other cases of tracheotomy.
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found that the difference in force of the sonorous currents towards
and from the ear of the auscultator is about the same as between
the intensities of natural inspiration and expiration. And, again,
if a sponge in the same state be held close to the ear, and alter-
nately pressed and allowed to expand, it will be found that the
closure of the cells of the sponge is almost noiseless, their expan-
sion accompanied with well-marked sound : the ratio is very much
that of the expiratory and inspiratory sounds.

253. But Laennec was incorrect, I feel persuaded, in supposing
that the actual air of each inspiration is directly concerned in gen-
erating the corresponding sound. The tidal air, in truth, does not
reach the cells. In calm breathing the stagnant air [122] is never
expelled from these; in forced breathing the supplementary share
of the stagnant volume is expelled; but the residual and persistent
quotas remain. Clearly, then, it is not the tidal air itself that, im-
pinging against the cell-walls, evolves the sound, but rather the
supplementary and residual volumes which, in their retreat before
the influx of tidal air, recover the position they had partially evac-
uated in expiration.

254. The conditions of the pulmonary sounds may vary within
certain limits from those just described without the type ofrespira-
tion ceasing to be compatible with health of the lungs. In other
words, there are healthy varieties ofrespiration. They are referable
to the following circumstances: age; sex; the part of the chest fur-
nishing the sounds ; the rapidity and fulness of respiration ; tempera-
ment; and idiosyncrasy.

255. Age.—The description given of healthy respiration refers to
that of adults; at either extreme of life its characters are different.
In infancy the intensity of sound is considerably greater than at a
more advanced age, all the other properties of both sounds remain-
ing unaltered both positively and relatively (puerile respiration);
the expiration-sound appears disproportionately long only from its
greater intensity. The smallness of the vesicles at this age, and
hence the more extensive surface concerned, as just explained [253],
in the production of the sounds, seems to account best for their
excess in infancy. The slightly greater frequency of respiration in
childhood seems inadequate to its explanation, especially as there
is no such difference in the laryngeal respiration of childhood and
adult age. In old age, on the other hand, the intensity of the sounds
is sometimes diminished, and the duration of inspiration lessened,
while that of expiration is increased (senile respiration). Healthy
senile respiration, as it may be called, differs from morbidly weak
respiration in the increased duration of expiration. Andral has
referred to its characters, and justly connects it with the rarefied
and inelastic state of the lung which arises, as a condition of natu-
ral decay, in advanced life.

256. Sex.—The pulmonary respiration-sounds are generally
louder in the female than the male; and certain peculiarities, to be
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presently mentioned, are of more frequent occurrence in the former
than the latter.

257. Region and Side of the Chest.—The sounds are fuller supe-
riorly than inferiorly, especially in women, and in front than behind.
They are audible even at the lower edge of the right and left infra-
mammary regions on full breathing; if the liver be enlarged, they
may even be heard, within the confines of the abdomen, over that
organ. Similarly over enlarged kidneys and abdominal tumors
they can occasionally be caught posteriorly, at a short,not precisely
limitable, distance below the area of the chest.

258. The conditions of respiration vary of necessity at certain
corresponding parts of the two sides in consequence of difference in
the subjacent structures; obviously the breath-sound must be dis-
similar over the mid-heart region and the fellow spot on the right
side. But where the constitution of the texture beneath is nearly
or perfectly identical, is there an absolute identity in the sounds ?
I have devoted much time to the examination of this point at the
apices of the chest (where for obvious reasons it possesses most
importance) since the last edition of this work was published, and
the results obtained oblige me to somewhat modify opinions for-
merly expressed. It is quite true there is no excess, as a constant
condition, in the length and intensity of the respiration-sounds in
either upper region of the chest, nor do the pitch and quality of
necessity differ. But appreciable differences in these points are of
sufficient frequency in perfectly healthy chests to impress upon us
the wisdom of caution in ascribing to incipient disease very slight
inequalities in the two sides, even where pulmonary or dubious
general symptoms may entitle us to look for something physically
wrong in the lungs. The infra-clavicular regions may be tabularly
compared as follows:—

Inspiration. Expiration.

Right. Left. Right. Left.

Intensity — -f- —Length — + + —Pitch Higher Lower Higher Lower
Quality Harsher Softer

From a glance at this table it becomes apparent that a greater
tendency exists to bronchial character in the respiration at the
right front apex than at the left, while excess of loudness and
duration of inspiration may pretty frequently be looked for at the
left. The same differences very closely obtain at the supra-spinous
fossos. The student will remember that the statements in the table
profess only to show what kinds of difference are most common,
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where difference exists at all; I cannot pretend to supply a nume-
rical estimate of the relative frequency of each.1

259. Rapidity and Fulness of Respiration.—The intensity of the
respiratory sounds increases directly as the rapidity of breathing;
their duration, as its fulness. When the respiration is at once full
and rapid, both those properties are affected simultaneously; but
neither character nor pitch suffer change.

260. Temperament.—The respiration sounds are, generally speak-
ing, of greater intensity in persons of nervous temperament, or
laboring under certain nervous affections, as hysteria, than in per-
sons otherwise constituted.

261. Idiosyncrasy.—In some individuals the respiratory sounds
are unusually weak or unusually strong—and the peculiarity,
not being traceable to any particular cause, is spoken of as an*
idiosyncrasy.

262. The proportional duration and intensity of the expiratory
sound vary much in different chests; in not a few persons, as we
have already seen [249], expiration is non-sonorous—noiseless in
fact. This absence of expiratory sound is, according to my expe-
rience, most frequent in males; and when it exists, is a natural
peculiarity, and in no instance the effect of disease. The exception
which may be taken to this latter statement, in some cases of em-
physema, is only an apparent one.

263. Bronchial respiration, audible between the scapulae, at the
upper end of the sternum, and the sterno-clavicular angles, in the
sites corresponding to the bifurcation of the trachea, wants in both
its divisions the perfect softness and gentle breeziness belonging
to the pulmonary species; both are slightly harsher, of higher
pitch, more rapidly evolved, especially the expiratory, and follow
each other less closely, are less accurately continuous, than in pul-
monary respiration. In some persons therespiration is very purely
pulmonary, even between the scapulae.

264. Tracheal, laryngeal, pharyngeal respiration. —The respiratory
sounds, as heard over the trachea, larynx, and pharynx, are con-
siderably more intense, less soft, drier, hollower in quality, more
whiffing, of higher pitch, and more rapidly evolved, though of
greater duration than in the divisions hitherto considered. While
in pulmonary respiration the two sounds differ very materially in
duration and intensity, in these upper sections of the system they
tend to equalization in these respects—the second perhaps slightly
exceeding the first; and instead of being almost continuous, are
separated by an interval of some duration. The expiratory is also
sharper than the inspiratory sound.

' Dr. Flint, in a mostcareful examination of healthy apices, found an interval
between inspiration and expiration-sound in "several cases" under the right clavi-
cle. This would be anadditional approach to bronchial breathing; but formyown
part I have failed to find it in positively healthy infra-clavicularregions, except at
the sterno-clavicular angle, where the respiration is confessedly, as a natural state,more or less bronchial.
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II. IN DISEASE.

265. The phenomena discoverable by auscultation of the lungs in
disease are: Modified breathing-sounds; and Adventitious sounds
produced by the act of respiration.

A.—Modified Respiration-Sounds.
266. It is extremely rare to find one only of the primary pro-

perties of the respiratory sounds affected; in by far the greater
number of cases two or more of them suffer alteration at the same
time; and thus are produced compound conditions of change, which
may be described as distinct species of morbid respiration, and
classified as follows:—

Species of unhealthy respiration distinguished by changes of
(a) Duration and Intensity; exaggerated, weak, and suppressed

respiration:
(6) Rhythm, either solely or in conjunction with other properties ;

jerking, and divided respiration; deferred inspiration; unfinished
inspiration ; altered ratio of inspiration to expiration:

(c) Quality, and in addition other properties, especially pitch
and rhythm; harsh and bronchial respiration and blowing respira-
tion, with its main varieties, simple and hollow.

267. (a) Alteration of intensity and duration.—Exaggerated respira-
tion is essentially distinguished by an increase in the intensity and
duration ofboth sounds, especially the expiratory,—an increase un-
attended with modification of any kind, either in respect of special
character, softness, or liquidness. It is, likewise, termed supple-
mentary, because the pulmonary tissue, in which it is produced,
often supplies by increased energy the loss sustained by the inac-
tivity of some other part; and puerile, on account of its similarity
to the natural respiration of children. However, there is this differ-
ence between the supplementary respiration of the adult and the
natural respiration of infancy, that the expiratory portion of the
former is proportionally more affected. Undue prolongation of
the expiratory sound depending directly on disease, may be dis-
tinguished from that of exaggerated respiration, by its being at-
tended with modifications affecting quality, softness, and liquidness.

268. The causes of exaggerated respiration are unnaturally rapid
influx and efflux of tidal air through the lung, together with an
increase in the quantity and the force of impulsion of the retreating
residual air [253] against the walls of the vesicles, and probably,
in the number of these expanded by each inspiration in the spot:—all
this being the result, except in very rare cases, of the inaction of
some part of the same or of the other lung. Of very variable seat
and extent, it occurs: (1). In healthy tissue, adjoining parts obstructed
by bronchitis, new productions or foreign bodies in the bronchi;
condensed by plastic effusion, by pneumonia, by tuberculous, cancer-
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ous, or simple consolidation, by apoplectic effusion, &c; or rarefied
by vesicular emphysema: (2). In healthy tissue, suddenly released
from bronchial spasm, as in spasmodic asthma: (3). In tissue itself
affected with hypertrophy. Exaggerated respiration, then, though
not a direct result or sign of disease, except in the last rather
doubtful case, furnishes valuable indirect evidence of its existence,
and bears the same relation to the morbid condition entailing the
excess of breathing, as, to use the happy expression of Fournet, the
shadow to the substance.

Exaggerated respiration at an apex, in which tuberculization is
commencing, is a source of erroragainst which the student must be
on his guard.

269. Weak respiration is characterized by a simple diminution in
the intensity and duration of the respiratory sounds, without change
of their other properties. When the quality of the respiration is
simultaneously altered, the breathing belongs to another type.
There are two varieties of weak respiration; the superficial and the
deep-seated. In the former the weak sounds appear to be produced
at the surface of the lung or immediately under the walls of the
chest; in the latter, at a greater or less distance from these walls.
The physical conditions present explain these peculiarities; in the
latter, the portion of lung in which the weakness exists is in reality
removed to a certain distance from the walls of the chest by the
intervention ofadventitious fluid or solid matter; in the former, no
such removal of lung occurs.1

270. Weak respiration depends on deficient flux and reflux of
air in the affected part, itself commonly caused by mechanical ob-
struction. It is of variable seat, limited to a spot in one lung, or
pervading the entire of both lungs.

271. The superficial variety occurs in a persistent form in obstruc-
tive diseases of the larynx and some of the pharynx; narrowing or
obliteration of a bronchus by contraction, thickening of mucous
membrane, accumulated mucus, or pressure of tumors, cancerous or
other; bronchitis; chronic consolidation of the lung, or infiltration
with tubercle or other morbid product in a limited space; vesicular
emphysema; pneumonia, previous to engorgement and after reso-
lution; pulmonary oedema; pulmonary apoplexy, and imperfect
respiratory movements from paralysis. In an intermittent form it
occurs in pleurodynia, in the dry and plastic stages of pleurisy,
spasm of the glottis, spasmodic asthma, and where foreign bodies
block up the air-passages. This intermittence constitutes an im-
portant feature in the physical signs of a foreign body in either
bronchus, depending manifestly upon its motions from place to

1 It is said by Skoda the distinction of superficial and deep-seated sounds within
the chest is impossible. The point is only to be determined by experience; but
why, even primd facie, the idea of variable distance should not belong to sounds
produced in different parts of the chest, as well as to sounds in general, does not
appear very plain.
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place, and consequent greater or less interference from time to time
with the entry of the air. In some cases of pneumonia the same
intermittent character of respiration may be observed; it indicates
intermittent pressure on the main bronchus of the affected side. 1

272. The deep-seated variety occurs in the effusion-period of
pleurisy, in hydrothorax of moderate amount, and in pneumo-
thorax.

278. In Cholera Asiatica the weakness ofrespiration seems partly
dynamic, and partly of haemic, or blood origin.

274. Suppressed Respiration consists in a total absence of the
respiratory sounds, without their being replaced by any kind of
audible phenomenon. There is a complete negation of breathing-
sound in the part; but it is urged by M. Fournet there is still
heard in some cases, towards the close of the movement of inspira-
tion, a slight noise, " which appears to result from the lateral pres-
sure, exercised on the pulmonary tissue, of the column ofair which
fails in entering the bronchial ramifications." For this noise he
proposes the name of " sound of pulmonary compression." I have
not, in such cases, been conscious of the recurrence of a distinct
sound; but an indefinable sensation of struggle within the chest
against obstruction may often be perceived.

275. The causes which produce weakness of respiration entail,
when carried to extremes, its total suppression. It is probable that
the respiratory sounds are actually more or less extensively sup-
pressed in almost all cases of infiltrations of the lung, tuberculous
or other; but it is, for obvious reasons, in rare instances only that
the suppression can be detected, adjoining exaggerated respiration
masks the local deficiency. In some rare cases of pneumonia, inde-
pendently of accidental co-existing obstruction of a main bronchus,
there may be no audible respiration—I have seen two such. But,
clinically, the common causes of such suppression are fluid and
aeriform effusions in the pleura, and complete obstruction of a
bronchus; in some rare cases of vesicular emphysema, and during
intense paroxysms of spasmodic asthma, all respiration-sound may
be locally deficient.

276. (b) Alterations of rhythm. Jerking Respiration.—When the
movement of inspiration, instead of being accompanied by a sound
continuous from the outset to the close (which may be represented
thus ), is attended with an interrupted one, divided into
several unequal parts (thus ... | .. | .... | .. . &c), the respiration
may be called jerking. The expiratory sound more rarely possesses
this peculiarity, and, as far as I have observed, is scarcely ever
affected alone; but it is generally somewhat increased in duration,
while the inspiratory (if the moments during which sound is actu-
ally perceptible be alone considered) may be somewhat decreased
in this respect.

1Beckett, U. C. H., Males, vol. v. p. 231.
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277. Jerking respiration may exist through the entire of one or
of both lungs, when it deserves the name of general; this is very
rare; or be limited to a certain spot, when it may be called partial.
The former variety is observed in incipient pleurisy, pleurodynia,
pulmonary and intercostal neuralgia, hemiplegia, spinal irritation,
hysteria, and spasmodic affections of the air-passages. The partial
variety occurs in cases of solid lung-infiltration and of pleuritic
adhesion.

278. In some cases of incipient tuberculization the tidal air seems
to struggle against minute obstructions in the finer tubes, whence
a rhythm of sound resembling that of a cogged wheel in rotation: it
appears probable that glutinous mucus adherent to the walls, and
which the air, in its flux and reflux, disturbs, without forming into
bubbles, may be the cause of the phenomenon; the nature of the
sound is rhonchoid, and it seems to pass into actual rhonchus in
some cases. 1

279. This peculiar rhythm is most commonly found in connection
with tubercle; but I have observed it at one or both apices, when
free from solidification of any kind.2 It may be most marked
with expiration, and lose in distinctness in forced breathing.3 It is
often found ata consolidated apex, when fine liquid rhonchus exists
at the base.4

280. Divided Respiration.—Instead of the two sounds, inspiratory
and expiratory, succeeding each other so closely in each act of re-
spiration that they may be considered continuous, they are some-
times separated by a distinct interval or pause: respiration of this
rhythm I designate by the title divided. In advanced emphysema
this separation of the sounds clearly appears to depend on the de-
struction of the walls of the air-cells, and the impaired elasticity of
the remaining texture. In all the varieties of bronchial and blow-
ing respiration there is a pause, more or less marked, between the
two sounds; and I cannot impress too strongly on students, parti-
cularly on those who have difficulty in appreciating changes in
quality and pitch, the importance of attending to this perversion of
rhythm as an attribute of those forms of morbid breathing.

281. Deferred Inspiration.—In emphysema each inspiratory action
of the chest often commences, and continues for a brief, though
appreciable interval of time, before sound is produced: the closing
instants ofthe act only are attended with audible noise. The sound
of inspiration may be said to be deferred.

282. Unfinished Inspiration.—Conversely, the inspiratory sound
sometimes ceases, before the accompanying expansion of the chest:

1 M. Kenny, TJ. C. H., Females, vol. vii. p. 9.
2 R. Smith (subcutaneous cancer), U. C. H., Males, vol. vii. p. 876, or Med.

Times, 1852.
3 Tagg, U. C. H., Females, vol. ix. p. 83.
4 Simmons, U. C. H., Males, vol. ix. p. 57.
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this effect may be observed in consolidations of various kinds. 1

The phenomenon is rare, and I know not on what special condition
of the consolidation it depends. Unfinished inspiration is always
of harsh quality and heightened pitch.

283. Altered Ratio of Inspiration to Expiration.—Instead of the
former of these sounds being to the latter very closely, as 3 : 1, in
point ofintensity and duration, the ratio may be converted into as
1 : 4. This enormous relative prolongation of expiration sound is
only met with in emphysema; but minor degrees occur in various
indurated conditions of the lungs, and in pleuritic effusion and
pneumothorax. I can scarcely believe that prolongation of the
expiratory sound is capable of existing independently of other
alterations, as I have never met with it to any well-marked amount
without co-existing change of quality, of pitch or of both. How-
ever, in some cases, the increase of duration is much more striking,
and therefore, clinically, more significant than the other changes;
occasionally in tuberculization, often in emphysema.

284. The signification of the expiratory sound was, in some
degree, mistaken by its rediscoverer, Jackson [249]; he exaggerated
its specific importance as a diagnostic sign of tubercles, and in this
he has been generally followed. 2 Many persons forget that what
may appear in a given individual, as compared with another, pro-
longed expiration, is really in him a natural state ;3 some confound
with it the pharyngeal expiratory sound; the normal existence of
lengthened expiratory sound at the right apex of many females is
habitually forgotten; and too few observers seem to be aware that,
under whatever circumstances an obstruction exists to the free cir-
culation of the air in the lungs, the expiration will be prolonged—
an obstruction which rarely, if ever, acts on the duration of the
sound, without affecting some of its other properties. The fact of
obstruction appears to me to account satisfactorily for the phenome-
non. Expiration is, unless in exceptional persons, sonorous under
all circumstances: where the reflux of the tidal air is rendered
more difficultand slower than natural, the mostnatural consequence
in the world is, that the attendant sound should be proportionally
intensified and lengthened.

285. Diminished elasticity of the lung will, if there be obstruc-
tion superadded, produce the maximum prolongation, as in em-
physema with bronchitis; very often, however, the sound spoken
of as prolonged expiration in this disease is nothing more than
sibilant rhonchus, —true breathing-sound being totally absent.

286. (c) Alterations of quality, pitch and rhythm combined. —The
morbid conditions of respiration falling under this head, are by

1 Thus, in very solidhepatization, Shears, U. C. H., Males, vol. xv. p. 86.
2 Students, especially in the early period of their career, are more frequently

deceived by it than by any other sign: easily ascertained, as the condition is, it
is unfortunate it is not more significant.

3 Vide Table [258].
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far the most practically important, and may be arranged as fol-
lows.1

a. Harsh, bronchial.
(Simple . . ifSUti3. Blowing J ] tubular.

8 \Hollow . . ™fv j. amphoric.

287. (a) In harsh respiration both sounds have lost their natural
softness; a peculiar dryness accompanies them; the breezy character
of health is exchanged for one sharper and more blowing, which is
generally more marked in expiration than inspiration. The intensity
of the expiratory sound appears augmented from this superadded
character; its duration is increased; both these latter properties
may be, and commonly are, unaffected in the inspiratory sound.
This type insensibly passes into the higher grade—bronchial respi-
ration. Both sounds are nowrough and hard, and notably more dry
than in the natural state; the sharp blowing quality, is heard in
inspiration as distinctly as in expiration, and in the latter to a
greater degree than in respiration of the previous type.2 The
intensity of both sounds appears increased, the duration of expira-
tion is considerably augmented, and is even greater than in normal
bronchial respiration: otherwise morbid breathing-sounds of this
type closely resemble the natural sounds in the larger bronchial
tubes.

288. In harsh respiration the expiratory sound commonly alone
suffers change of quality; in the bronchial variety the inspiratory
shares in the alteration. The usually earlier implication of the
sound of expiration was first noticed by Jackson, and has since
been insisted on by M. Fournet. This writer states that alterations
in quality always set in with the expiratory sound, and only affect
the inspiratory secondarily. With this statement I find that my
own experience accords in respect of chronic affections, if the word
habitually be substituted for always: I believe it to be correct also
in the very great majority of cases of acute alteration of the pa-
renchyma of the lungs. There is, however, a kind of rare bron-
chial respiration in which the inspiration alone suffers, the expiration
retaining its natural properties; this seems to me insignificant in

1 This arrangement has been criticized as wanting in "simplicity." No one is
a greater admirer of simplicity than myself, where it can be attained without sacri-
fice of accuracy ; I simply join issue with those who assert it can here be insured
by any less complicated division than that I suggest. What is practically gained
by Skoda's very simple division of morbid respirations into ''bronchial" and
" indeterminate ?" What idea does the word indeterminateconvey ? What sound
does it help the observer to identify ? An indifferent student would doubtless
worship any " authority" prepared to go a step further and teach that thebest,
because the most simple, division, is into "healthy and morbid;" but would the
diagnosis of disease benefit by the simplification ?

2 The expiratory sound maybe, however, of lower pitch than the inspiratory,
even where there is a considerable amount of condensation at the apices ; c. g.,
Stammers, U. C. H., Females, vol. xi. p. 87.

7



98 METHODS OF PHYSICAL DIAGNOSIS.

diagnosis, and rather to be an individual peculiarity of healthy
breathing.

289. Harsh respiration, attending condensation or rarefaction of
pulmonary substance, and dryness of the mucous membrane of the
bronchi, is observed in incipient tuberculization, dry bronchitis,
vesicular emphysema, chronic pulmonary consolidation, dilatation
of the bronchi, and incipient cancerous infiltration of the lung,—
in cases where the lungs are slightly compressed by plastic or
tuberculous matter in the pleura,—in the resolution stage of pneu-
monia,—at different periods of pleurisy, and in pulmonary apo-
plexy. Bronchial respiration is met with under all circumstances
of slight condensation of lung-substance; unless,between the con-
densed part and the surface, there exist such quantity of healthy
tissue as to mask the morbid sounds by its own natural ones,—or,
unless fluid, solid, or gaseous accumulation in the pleura interfere
with the conduction of the sounds.

290. In blowing respiration both sounds are, as the name indicates,
of blowing or whiffing character; and, in its most marked degrees,
a sensation as if the air were drawn during inspiration from the
observer's ear, or from the surface of the chest, and puffed back
during expiration, is distinctly perceived. Both sounds are rougher
and harder, and especially more dry than in altered states of less
advanced type, and more or less metallic. The expiratory sound is
of much greater duration than in the natural state: the inspiratory
varies in this respect; both are more intense and of higher pitch
than natural; and in both quickness of production and progress con-
stitutes, in the most marked forms especially, a characteristic fea-
ture. The rhythm is divided [280] from a halt between the two
sounds, not from the peculiarity I have called unfinished inspira-
tion [282].

291. There are two main varieties of blowing respiration: the
simple and the hollow.

292. Simple blowing respiration is commonly associated by writers
with the bronchial variety. This seems an injudicious attempt at
simplification; for the two species not only differ in intensity, but
in quality (mere bronchial respiration is never metallic), in quick-
ness ofevolution, and in pitch; it seems, too, that the term bron-
chial should be limited to morbid respiration, simulating that natu-
rally heard in the bronchial tubes.

293. Simple blowing respiration occurs in two forms—the dif-
fused and the tubular. If to the description above given be added
the qualification that the whiffing sounds appear to be produced
with but moderate intensity, and sometimes at a distance from the
ear, over a tolerably extended space, the description of the diffused
form will be completed. In the tubular form, on the contrary, the
phenomena appear to occur in a space limited to the immediate
neighborhood of the part examined, and that space to be of tubular
shape, cylindrical or flattened. The metallic character is highly
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developed, to such a degree that the sound may, without exaggera-
tion, be compared with those produced by blowing sharply through
a brass tube; their dryness, rapidity of production, and intensity, are
still greater than in the diffused variety. It is in the tubular vari-
ety, too, that the sensation ofair being drawn from, and puffed back
towards the ear, is most distinctly marked.

294. The tubular form occurs in perfection in but one condition
oflung, that of hepatization; so true is this, that tubular and pneu-
monic breathing may be used as convertible phrases. But not
unfrequently pneumonia runs its course without having produced
true tubular breathing—diffused blowing being alone audible. I
had thought it probable the diffused blowing respiration is trans-
mitted from a number of small bronchi, the tubular from a few large
ones. Were this the case, the change in character from diffused to
tubular blowing would be referable to the compression and oblite-
ration of the smaller bronchi, corresponding tothe increase in extent
and the amount of solidification, and would account for the fact
which may, I think, be frequently observed, that the well marked
tubular form signifies a more advanced degree of disease than the
diffused. But this explanation will not, at least always, hold; the
consolidation may be very extensive and dense, and the true tubu-
lar quality nevertheless be wanting. 1 Less perfect tubular breathing
is heard in cases of pulmonary abscess, or solid accumulation of
moderate size, near the large bronchi. The diffused form occurs,
or may occur, in all conditions of diffused solid consolidation, intra
or extra pulmonary, simple, tuberculous, carcinomatous, fibro-fatty,
&c, and in dilatation of the bronchi. There is, besides, a condition
under which I have frequently observed the diffused variety of
blowing respiration, and where it is likely, unless the examination
be conducted carefully, to deceive the observer. In certain cases
of tuberculous excavation, auscultation may have been performed
in two or three places at the apex without cavernous respiration
with the hollow metallic character being discovered, the diffused
variety of blowing respiration being the condition observed; yet
at some other spot close by that variety of breathing may at length
be detected, and so one evidence of excavation established. In
these cases the cavernous character is evidently masked by the
diffused blowing, which is the result and exponent of the conden-
sation existing around the excavation. This is one reason why a
cavity may escape discovery unless the examination of the chest
be very carefully performed. On the other hand, in certain cases
of pneumonia of the anterior apex, of tumor connected with a large
bronchus, and of dilated bronchi, true blowing respiration may
acquire a hollow character, and hence simulate cavernous breathing.

1 Shears, Males, vol. xv. p. 85. Where the respiration is very frequent, the
pitch of the sounds is generally higher than in the diffused variety, even thoughthe solidification be only moderately dense.
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295. Lastly, in pleuritic effusion, if there be adhesion or agglu-
tination of the pleura, respiration of the diffused blowing type,
often sufficiently marked to suggest the idea of hepatization, is
more or less extensively audible; the presence of condensed lung
near the surface sufficiently explains its existence. But it is not
alone in these cases of adhesion, that blowing respiration may
attend pleuritic effusion; it may be present where no adhesion
exists, and the effusion is abundant. It does not, as far as I have
known, pass into the tubular variety under these circumstances, is
never intense, and in the majority of cases, very feeble, especially
when compared with the amount of percussion-dulness present; it
is also distant from the ear except in the close vicinity of the spine,
and generally limited to the middle height of the back—in other
words, to the neighborhood of the main bronchi: in some cases it
has all the characters of, and is obviously, transmitted pharyngeal
respiration.

296. The theory of bronchial and blowing respiration commonly admitted,
regards it as transmittednatural bronchialbreathing. Either the sounds of the
air-current in the larger bronchi of the solidified lung, or (inasmuch as the
respiration-play of that organ is more or less diminished, and therefore little or
no flux and reflux of air can occur even in its medium-sized tubes) the sounds
of the air-current in the trachea and in the main bronchi of the non-affected
lung, are supposed tobe conveyed thencethrough the hepatized tissue with an
intensity varying directly as the increase by consolidation in its conducting

ftower. Three objections occur to me as negativing either explanation—or at
east as proving their inadequacy: the sounds in pneumonic tubular breathing
habitually differ in quality and pitch from those of the trachea and larynx; they
are commonlymuch stronger than the latter; while in some rare casesofperfect
consolidation, without obstruction of the main bronchus, there is dead silence
over the hepatized structure. The conducting power, in regard of breathing-
sounds, of hepatized tissue removed from the body, I have found by experiment
to vary inexplicably.

297. Skoda1 appears to hold that the laryngo-tracheal sounds and those of
both main bronchi consonate in the air contained withinthebronchi permeating
the consolidatedparenchyma, and thus produce the phenomenon of bronchial
respiration, when intense and ofhigh pitch; whereas weak bronchial respiration
of low pitch comes directlywithout consonance from the lower part of the
trachea, the main bronchus, or one of those of second order. It seems doubtful
whether this theory can be the true one; for the pitch of metallic pneumonic
respiration is irregularly higher than of the laryngo-tracheal, whereas consonat-
ing sounds are always either of the same pitch, or of pitches bearing a certain
harmonic relation to each other.

298. The difficulties to be explained are obviously the greater intensity of the
thoracic than of the tracheal breathing-sounds, and the irregular differences in
their relative pitch. As the same difficulties occur, and appear similarly expli-
cable, in the theory of morbid resonance of the voice, the reader is referred to
the discussion on the latter subject [421—442].

299. The essential peculiarity of hollow respiration is signified
by its name. It is oftwo kinds, differing only in scale—cavernous
and amphoric, small and large.

300. In the cavernous kind the ear receives the impression most
1 Auscultation, vierte Auflage, pp. 91 and 104.



101AUSCULTATION.

distinctly of connection with a hollow space; the character of the
sounds is hollow, whining, and moderately metallic; their pitch
lower than in tubular breathing—the expiration sometimes higher,
by far more commonly lower, pitched, than the inspiration.1 The
peculiar quickness of production is less marked than in either kind
of simple blowing respiration—there seems to be a delay in the
interior of the chest. Cavernous respiration, though rarely, is
sometimes attended with the sensation of air being drawn from
the surface and puffed back again—the peculiarity appearing to
announce the close vicinity of the seat of the phenomenon to the
surface.

301. The veiled puff(souffle voile) is a modified cavernous respira-
tion, in which a " sort of movable veil interposed between an ex-
cavation and the ear" seems to be agitated to and fro: such is
Laennec's description of a phenomenon so rare, that I had never,
until quite recently, met with it.2

302. Globularly and largely dilated bronchial tubes, and excava-
tions in the substance of the lung (the less fluid they contain, the
more solid their walls, and the freer their communication with the
bronchi, the better) give cavernous respiration. Tuberculous ex-
cavation is by far its most frequent cause,—cavities produced by
gangrene, abscess, cancer, pulmonary apoplexy, and intra-thoracic
purulent collections perforating the lung, much rarer ones.

303. The mechanism of cavernous respiration is probably of at
least two kinds. If the influx and efflux of air into and from the
hollow space concerned be free, the quality of the sounds is simply
explicable by the form of that space. Iffrom rigidity of the thora-
cic walls, or other physical impediments, the cavity itself can
scarcely be supposed the seat of active movement ofair, the caver-
nous quality is probably that of the neighboring bronchial breath-
ing modified and reinforced within the excavation. Among the
physical conditions most favorable to the perfect development of the
different varieties of blowing respiration, is absence of solid or fluid
in the space where they are actually produced, and from which they
are transmitted to the ear. This is true of all the varieties; and
hence true, whether the seat of the phenomenon be the bronchi, a
pulmonary excavation, or the pleural cavity communicating by a
perforation with the bronchi. If the bronchi or pulmonary cavity
contain fluid, the tendency will be to the production of various
liquid rhonchi instead; and hence the phenomena of cavernous
rhonchus and cavernous respiration are habitually in the inverse
ratio of each other,as regards degree and perfection of development.

1 It has been suggested byDr. Flint that bronchial respiration may be always
distinguished from cavernous by the relative pitch of inspiration and expiration
—the latter higher than the former in bronchial [287], lower in cavernous breath-
ing. Exceptions are so common, I fear, as to render this alleged rule unworthy of
trust.

2 Tagg, U. C. H., Females, vol. ix. p. 108.



102 METHODS OP PHYSICAL DIAGNOSIS.

If an excavation be partly filled with fluid and partly with air, the
possible conditions are of three kinds: a. When the quantity of
liquid is small, and the bronchus communicating with the excava-
tion opens above the level of the liquid, pure cavernous respiration
will be heard: b. When the communication with the bronchus
occurs below the surface of the liquid, cavernous rhonchus is heard
alone: c. When a double communication exists, that is, above and
below the surface of the fluid, cavernous rhonchus and respiration
will both be present. But it must be confessed, although all this
has been observed by myself and others, the cases are rare in which
such nice discrimination can be effected.

304. The cavernous quality is often, confessedly, deficient where
excavations actually exist. Is it ever present when they are absent ?
Unfortunately in regard of the facility of diagnosis, my existing
experience obliges me to answer this query with an emphatic yes.
Over certain solidifications surrounding bronchi not necessarily
even modified in calibre, there may exist at once the breathing, the
rhonchus, and the vocal phenomena commonly associated with, and
commonly supposed peculiar to, actual excavation in the lung-sub-
stance. I have observed this both in fatal and in cured cases of
pleurisy 1 and pneumonia2—the phenomena disappearing in the cases
of recovery in such manner, as to prove the total absence of any
loss of pulmonary substance—which in truth had never been even
remotely indicated except by the physical signs. The bronchi,
blocked up at one end, might be assimilated to as many elongated
cavities, and so a form of explanation found—but only to be re-
jected: for were it correct, these quasi-cavernous phenomena ought
to be the rule instead of the rare exception, in solidification either
by pressure or infiltration. Evidently some accidental condition
occurs—probably a mode of localization of the indurated tissue,
causing it to form a direct solid link between the root of the lung
and the surface examined.3

305. Shall we then reject cavernous respiration as a variety, and
blot out the term from our phraseology ? No. For auscultation, as
an art, is based on the sole teachings of the ear; and the cavernous
character is real, as an auditory impression. We will simply bear
in mind that there are certain rare physical states, rudely imitating
excavation ofthe lung, which furnish, as might be expected, respi-
ration-sounds resembling those of an excavated space; and others
yet rarer, where the explanation has yet to be established.

306. The special character of the amphoric kind is derived from the
attendant sensation of air passing into a large empty cavity having
dense walls—such as is perceived on blowing into a water croft.

1 Fosbury, U. C. H., Males, vol. ix. p. 350—352; E. Smith, U. C. H., Males, vol.
xi. p. 135.

2 Wright, TJ. C. H., Females, vol. xv. p. 14.
3 This important matter will be further discussed with the subject of Pleurisy.
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It is strongly metallic, and sometimes, but rarely, associated in one
and the same respiration with metallic tinkling. 1 The amphoric
character accompanies both sounds, but especially the expiratory,
though occasionally more markedly the inspiratory; in some in-
stances it only appears on forced breathing; in rare cases it may
be heard even at a distance from the chest.2 Commonly audible at
the middle height of the chest, rare at the upper part, and yet rarer
at the base, its physical cause and theory are much the same as of
cavernous breathing; the cavity concerned is simply larger.3 Hence
it may exist in tuberculous or other excavations in the lung, but
they rarely combine the necessary conditions; broncho-pleural
fistula with hydro-pneumothorax is its common anatomical cause,
whether produced, as is by far most usual, by tuberculous perfora-
tion of the lung and pleura, or by perforation ofthe lung attending
the transit of pus either from the pleural sac or from distant parts.
The communication with the bronchi must, for perfection of the
sign, be above the level of any fluid in the echoing cavity.

B. Adventitious sounds, produced within or about the thorax by the act
ofbreathing.

307. The essential difference between the morbid states ofrespi-
ration hitherto considered, and those now to be described, is, that,
in the former, modifications only of a natural sound exist, while in
the latter there is actual generation of new phenomena. These
adventitious sounds may be produced in: (a) The air-passages or ca-
vities communicating with these; (b) The lung-substance ; (c) The
pleural cavities; (d) The mediastina; (e) The thoracic parietes; (/)
The neighboring organs.

308. (a) Adventitious sounds originating in the air-passages (rhonchi
orrattles.—A rhonchus may be defined as an adventitious sound,
audible in inspiration or in expiration, or in both; of dry or moist
character; masking the natural breathing more or less completely;
persistent or intermittent; originating in the air-cells, the minute
or the larger bronchi, the trachea or larynx, and in excavations of
the pulmonary substance; and produced either by the passage of
air along bronchi of altered calibre, by air bubbling through fluid
contained in the sites mentioned, or by the vibration of semi-solid
plastic matter in the tubes, or of prominent folds of their own lining
membrane.

1 Reilley, U. C. H., Males, vol. xvi. p. 168—pneumothorax.
2 In a case by Louis (Phthisie, 2eme ed. p. 406), at 2£ inches distance.
3 It does not, however, necessarily follow that where amphoric respiration exists,

the excavation is of large size : one of moderate dimensions will suffice, provided
the surrounding substance be extremely solid, and closely bound to the costal
surface.
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309. The audible characters of rhonchi divide them into the fol-
lowing genera and species:—

Whistling {^-Pitched.6 { low-pitched.
Crepitating.
Crackling ( ,8 I moist.
Bubbling k\ hollow.

310. Whistling rhonchus is either of high or low pitch; in the
former case called sibilant, in the latter sonorous.

311. Sibilant rhonchus is dry-sounding; commonly coexistent
with both inspiration and expiration, but especially marked in the
former, and occasionally limited to either, it varies much in inten-
sity and duration; recurs irregularly instead of accompanying every
respiratory movement, and is high-pitched, sometimes so much so
as to be hissing in character.

312. Laennec taught that the sibilant rhonchus of acute bronchi-
tis depended on diminution ofthe calibre of the bronchi, caused in
turn by inflammatory thickening of their lining membrane and
sub-mucous tissue. The natural intermittence of the rhonchus
argues strongly against this notion, as the thickening of tissue must
be a persistent state; and it is further opposed by the fact that
whistling rhonchus may be interrupted and silenced for a variable
number ofrespirations in any given spot, by causing the patient to
cough. Coughing, we can readily understand, will alter the posi-
tion of viscid mucus; but it cannot be supposed to have any direct
and immediate influence on the thickness of the mucous membrane,
or even on the conditions of a vibrating fold of its substance. The
rhonchus, though dry to the ear, clearly depends on the influence
of air on fluid, and may be imitated by blowing through saliva
between the lips at a certain amount of separation.

313. When the cause, at least remote cause, ofthe sibilant rhon-
chus is of a permanent nature, as diminished calibre from the pre-
sence of a tumor, it is said that the rhonchus is itself permanent.
But I have, even in cases of this kind, found that the morbid sound
will be altogether removed for a while by the act ofcoughing; and
hence believe that the altered form of the bronchus has less to do
with the production of the rhonchus than has the existence oflocal
accumulation of viscid mucus, whether this be a mechanical result
of the pressure of the tumor, or the effect of circumscribed super-
secretion. If this notion be correct, it is manifest that rhonchi of
this class have no claim in respect of their mechanism to the title
of dry; the impression made upon the ear alone justifies the appli-
cation of the term.

314. Sonorous rhonchus, varying in special character, is always
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with inspiration and expiration, but especially marked in the latter,
to which it may be limited; varying in intensity from a very slight
sound to one loud enough to be audible at some distance from the
chest, and to be attended with thoracic fremitus over a surface of
variable extent; varying in duration, but having a natural tendency
to prolongation; continuously and steadily evolved, unless ofvery
short duration, when it is produced in a quick and abrupt manner;
occurring interruptedly, or, in rare instances, attending every suc-
cessive respiration ; and sometimes alternating with the sibilant or
with bubbling rhonchus.

315. The special character of the sonorous rhonchus varies; it
may be snoring, rubbing, or cooing.

316. The essential cause of whistling rhonchus is the vibration
of secreted matters in the tubes—viscid mucus, plastic substance,
&c.: in certain positions it may be produced by the vibration of a
thickened fold ofthe mucous membrane itself: irregular and instan-
taneous spasm of the .smaller tubes frequently induces it by nar-
rowing abruptly the diameter of the passages through which the
air moves; as, conversely, relaxation of that spasm instantly re-
moves it [Asthma]: lastly, it may in some instances indirectly
•proceed from permanent constriction ofthe tubes, caused either by
disease of their coats or by pressure from without.

317. As a general rule, the low-pitched sonorous rhonchus ori-
ginates in the large, the high-pitched sibilant in the small, the very
acute hissing in the minutest bronchi. But as large tubes may,
practically speaking, be made small ones by disease, sibilation may
and does occur in bronchi of second and third orders.

318. Crepitating (or crepitant) rhonchus, when developed in per-
fection, occurs in puffs more or less prolonged, but rapidly evolved,
composed of a variable, sometimes immense, number ofsharp crack-
ling sounds, all perfectly similar to each other; conveying the
notion of minute size ; dry; coexisting exclusively, except in rare
cases, with inspiration; and, once established, remaining a persist-
ent condition until superseded by other phenomena.

319. The most accurate comparison which has been made between
the crepitant rhonchus and any other species of sound seems to
me unquestionably that ofDr. Williams, who likens it to the noise
produced by rubbing slowly and firmly between the finger and
thumb a lock of one's hair near the ear. In every respect, both
as regards the crepiti themselves and the entire act of crepitation,
the similarity amounts almost to identity; but it must be remem-
bered that it is to perfect crepitation, and to this alone, the com-
parison is to be understood to refer. Dryness is one of the best
marked accoustic properties of true crepitation; the sensation is
not that of bubbles bursting, but rather of delicate tissue udergoing
minutest ruptures with a crackling noise in many points simulta-
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neously. 1 Again, rapidity of evolution is an important property
of crepitant rhonchus, and among other characters serves to dis-
tinguish it from the small bubbling species; the crepiti appear to
be nevertheless successively produced in tissue nearer and nearer
to the ear. So, too, persistency is a feature of some importance
as distinctive of crepitant rhonchus: other rhonchi are manifestly
influenced in the regularity of their production by the occurrence
of expectoration, for example; but over true crepitation this
appears to exercise no control. The first effect of a fit of coughing,
indeed, is to render the rhonchus more distinct and abundant even
than before; deep inspiration produces the same effect: under both
circumstances parts of the lung, passive in ordinary breathing, are
suddenly expanded.

320. When at its maximum crepitant rhonchus accompanies
almost the entire act of inspiration; when first developed, and
when about to be superseded by blowing respiration, it appears
towards the close of inspiration only. Under all circumstances it
is, to say the least, rare to find this rhonchus coexistent in any
degree with expiration; the statement that it may generally be
heard to a diminished amount with this division of the respiratory
act, appears to me to have originated in the confusion which long
prevailed between the crepitant rhonchus of pneumonia and the
small bubbling rhonchus of capillary bronchitis.

321. The mechanism of this rhonchus is yet undetermined, and its considera-
tion implies that ofcertain phenomena themselvesinvolved in obscurity,namely:
a. The intimate seat of production of the rhonchus; b. The physical condition
of that seat at the moment of production. It has been said (a) the cavities of
the pulmonary cells are the seat of the rhonchus ; because: 1. The rhonchus
is evidently a diminutive of the finer mucous bubbling species, which is con-
fessedly produced in the smallerbronchi: the comparatively small size of the
" bubbles" is explained by the less calibre of the cavities in which they are
evolved. 2. The " bubbles" are extremely small and numerous, and equal in
size, like the cells themselves. 3. In old people the " bubbles" are larger than
in adults, just as the cells are of enlarged dimensions from theprocess ofatrophy
which the lung has undergone. 4. In infants, on the contrary, the " bubbles"
are sometimes of extremely minute size, and in infancy the cells of the lung are
wellknown to be proportionally small. 5. The shape of the "bubbles" appears
to furnish an exact representation of that of the cells. But these arguments
are not convincing. In the first, the question is begged; the difficulty is to
ascertain whether therhonchus is a diminutive of the mucous. 2. The sounds
convey the notion of minute and of equal size, it is true; but this is no proof
that they originate in the cavity of the cells. 3. The alleged fact is probably
correct, and is connected no doubt with the atrophy which commonly exists in
individuals of advanced age ; but this atrophy may be understood to modify
the rhonchus, without the seat of this being necessarily admitted to be the
interior of the cells : the parenchyma too is looser in aged persons. 4. Against
the correctness of this statement I must express myself most strongly. I have
never yet heard a crepitant rhonchus having as much of the characterofminute-
ness in the infant as in the adult individual; and, indeed, the non-development

1 And yet, as we shall by-and-by see, liquid of the thinnest possible kind may
play an essential part in the generation of the sound [324].
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of the true primary rhonchus in children of very tender age is a fact familiar to
all auscultators. 5. The notion respecting the " bubbles" seems to be an illu-
sion ; and its want of import is rendered sufficiently obvious by the circumstance
that the best imitation of the crepitant rhonchus is furnished by rubbing a lock
ofhair firmly between the fingers. The real existence of "bubbles" is similarly
shown to be, at the least, a matterby no means proved by the character of the
rhonchus. For these reasons, I am disposed to believe that the development
of the crepitant rhonchus in the interior of the vesicles may legitimately be
questioned.

322. (6) The passage ofair through liquid contained in the cells is commonly
believed to be the physical cause of therhonchus ; but writers differ respecting
the consistence of the fluid. 1. Some maintain that it is of aqueous or serous
consistence, founding theirbelief upon the state of the liquid expressible from
the lung after death during the first stage of pneumonia; and upon the fact
that it is found experimentally, the more viscid the fluid through which air
bubbles, the less perfect will be the similarity of the noise produced to the
crepitant rhonchus—to such a degree, that when pure mucilage is employed, no
crepitant sound is produced at all. 2. Others maintain that the perfection of
the crepitant character depends on the fluid through which air bubbles being
viscid in a high or at least a notable degree. Each of these opinions is sup-
ported by expe'riments and arguments subversive of each other: but there is a
more cogent argument against the notion that the consistence of the secretion
occupying the cells exercises material influence upon the rhonchus; namely,
thatboth the ordinary true crepitant and the exceptional fine bubbling rhonchi
occurring in pneumonia coexist with expectoration of various degrees of liquid-
ness or viscidity.

323. It appears inferrible, from what has now been said, that the theories of
the mechanism of the crepitant rhonchus hithertoproposed cannot be considered
satisfactory : it is unfortunately easier to make this manifest, than to substitute
a less objectionable one in their room. It seems, however, most probable, that
the phenomenon occurs in the parenchyma of the lung itself, especially in those
portions of it immediately contiguous to, and actually forming the walls of, the
ultimate terminations of the bronchi; and that its physical cause is the sudden
and forcible expansion of that parenchyma, glued together, as it were, by the
viscid exudation with which it is infiltrated. Each single crepitus or click
would thus signify the expansion of a cell, and be produced by the unfolding
of surrounding glutinous tissue necessary for that expansion. Thus conceived,
as respects its mechanism, the chief phenomena of the crepitant rhonchus
become perfectly intelligible: its dryness and sharpness; the sensation ofminute
size attending the sounds of which it is composed; the similarity to the sound
of minute ruptures of tissue, and the total absence of the bubbling character;
its occasionally accompanying the entire inspiratory act, and sometimes appear-
ing only at its close, according as the infiltrationof viscid lymph less or more
completely prevents expansion of the vesicles. We can on this supposition
also readily understand why crepitation should exist in inspiration only : though
the rapid and abrupt unfolding of the glutinous mass be productive ofcrackling
noise, it is very unlikely that the comparatively slow and equable restoration of
the tissue to its previous collapsed state wouldbe thus productive—indeed the
presumed physical cause of crepitus has ceased to exist. On the other hand,
there is no reason why in the ordinary theory crepitation should not as regularly
exist, though not with the same loudness, in expiration as in inspiration. The
air is presumed in inspiration to have passed through a certain fluid ; if so, it
must repass through it during expiration, and assuredly with a noise similar in
kind, though less in degree: whenrhonchi are manifestly producedby thepassage
of air through liquid, they attend both inspiration and expiration. Further, the
nature and mechanism ofpleural, mediastinal, and intra-parenchymatouspseudo-
rhonchi support the views here taken.

324. But I cannot put forward this theory as wholly unopen to objection—at
least as far as the glutinous quality of the adventitious matter is concerned.



108 METHODS OP PHYSICAL DIAGNOSIS.

For though, as matter of clinical experience the combination of rhonchal cha-
racters described is almost peculiar to the early stage of pneumonia (whether
this depend on any specialty of the fluid in that disease, or on the rarity with
which the actual air-cells and adjacent parenchyma contain fluid in other affec-
tions) ,still I have heard crepitant rhonchus of typical perfection in a few
instances wherepost-mortem examination proved the purest watery oedema to
be the sole morbidcondition. I have not met with true crepitation in pulmonary
apoplexy or in the haemoptysis either of phthisis or of plastic bronchitis.

325. Crackling rhonchus is dry or moist in character.
326. The dry crackling rhonchus is composed of a succession of

minute,dry, short, sharp, crackling sounds, few in number, rarely
exceeding three or four in a respiration; coexisting exclusively, or
almost exclusively, with inspiration, though in very rare cases most
obvious in expiration, especially when it has existed for some time;
permanent, in the great majority of cases, after its characters have
once been perfectly developed, until it ceases altogether to be pro-
duced, in consequence of its passing into the moist variety; and
usually conveying the impression to the ear of being evolved at a
distance from the surface.

327. In stating that the dry crackling rhonchus, once perfectly
developed, remains commonly a persistent condition until the transi-
tion into the moist form is established, I wish to lay particular stress
on the circumstance of its being so developed. While yet produ-
cible only by forced respiration, and appearing only with an occa-
sional inspiration, it is liable to disappear for a day or two, and
then recur; but when once it has acquired sufficient perfection and
stability to maintain itself steadily through a number of ordinary
respirations, it apparently constitutes a persistent state.

328. This rhonchus, though its mechanism be unexplained, is not
without diagnostic importance. It is of tolerably frequent appear-
ance on the eve of the softening process in tubercles, and may hence
by possibility be discovered wherever that product exists in the
first stage,—but is most common in the infra-clavicular, or supra-
scapular regions,—especially in the former. Its natural course is
to pass into moist crackling; and, according to M. Fournet, in cases
of acute phthisis, the transformation occurs in the majority of in-
stances in from eight to twenty days: in from twenty days to two
months and a half, or three months, in the chronic form of the dis-
ease. These statements respecting time must be received with
caution, however, and are subject, as admitted indeed by this wri-
ter himself, to very distinct exceptions.

I do not, however, coincide with those who look upon this rhon-
chal sound as actually distinctive of tubercle,—at least, I am very
certain it is occasionally to be heard in bronchial irritation of the
apex, where the subsequent progress of events very clearly dis-
proves the fact of tuberculization. My opinion has changed in
regard of the significance of this sound, just as it has concerning
the allied phenomenon, cogged-wheel rhythm [278].

329. Moist crackling.—A rhonchus composed of aseries of clicking
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sounds—few in number—of moderate size—occurring during both
respiratory movements, but with greater regularity and distinct-
ness of character in inspiration and eventually passing into, or
rather superseded by, rhonchi of the bubbling class.

330. Although this rhonchus may most commonly be connected
clinically with incipient softening of tubercle, its mechanism is
almost as obscure as that of the dry crackling. It appears rather
to be produced in direct connection with tuberculous matter, which
has commenced to undergo softening, than to constitute a mere
form of bronchial rhonchus, having its seat in the bronchi, and
produced by bubbling of air through mucus. The clicking cha-
racter it possesses, combined with the special nature of the anato-
mical conditions which it is known to attend, points to a peculiarity
in its mechanism. Possibly it originates in the interior of soften-
ing tubercles which have just commenced to communicate with the
minute bronchi. If so, its "conversion" into bubbling rhonchus
would in reality be nothing more than its being superseded by that
state.

331. I do not by any means believe, however, as taught by
Fournet and others, that it is possible to distinguish with certainty
by the ear this rhonchus from crackling sounds produced in the
smaller bronchi, when surrounded with hardened tissue.

332. Bubbling rhonchus is simple or holl&iv in character. The
simple kind varies in the size of its component bubbles, which are
small or large—a subdivision of clinical significance.

333. In small-sized bubbling (sub-crepitant) rhonchus, the com-
ponent sounds have a distinctly bubbling character; they are of
moderate size; humid; scarcely ever occur in puffs; are evolved
with variable quickness, but rarely with much rapidity: are few in
number and dissimilar to each other; occur with more or less irre-
gularity ; and attend both respiratory movements. The bubbles
vary in size and liquidness.

334. Produced by bubbling of air through liquid of variable
consistence in minute bronchial tubes, this rhonchus, if occurring
at both bases posteriorly, indicates idiopathic capillary bronchitis,
if at either apex, tuberculous bronchitis—if at one base posteriorly,
it most commonly depends either on pneumonia in a state of reso-
lution, or on bronchitis attending tubercle of the tipper lobe, though
occasionally connected with emphysema in excess on the same side.
With very liquid bubbles it occurs in various parts of the chest
from pulmonary apoplexy—at both bases posteriorly from idiopa-
thic or post-pneumonic oedema. Auscultators are indebted to M.
Louis for establishing its frequency, at both bases, as a sign of
capillary bronchitis.

335. In the large-sized bubbling rhonchus (so-called mucous, sub-
mucous, &c), the bubbles are of unequal size, but all materially
larger than in the last described species, variable in number—dis-
tinctly liquid—irregular in recurrence —modified by the acts of
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coughing and of expectorating, and coexistent with both respira-
tory movements. The size of the bubbles commonly localizes the
rhonchus in the larger or smaller bronchi: yet not always, as fine
rhonchus may, in very rare cases, form even near the bifurcation
of the trachea.

336. Caused by bubbling of air through liquid (mucus, serosity,
blood, pus) contained in tubes of moderate or considerable calibre,
and most commonly audible towards the central parts of the lungs,
this rhonchus attends the secretion-stage of bronchitis, bronchor-
rhcea, dilatation of the bronchi, bronchial hemorrhage, haemoptysis,
evacuation of pus from the pleura or elsewhere through the bron-
chi, and occasionally, the suppurative stage of pneumonia.

337. Hollow bubbling rhonchus (cavernous or gurgling), consists
of a limited number of bubbles of large size, distinctly liquid,
occasionally disappearing for a time, having a peculiar ringing hol-
low metallic character, and coexisting commonly with inspiration
and expiration—in some cases with either alone—and associated or
not with cavernous respiration. The size of the bubbles varies;
whence the rhonchus has been called amphoric, cavernous, and
cavernubus. In the last and smallest there is distinctly a clear
metallic character, but the sensation of hollowness, is not perceived,
or at least imperfectly. Cavernous rhonchus may be sometimes
heard at a distance from the patient's chest.

338. The causes of temporary cessation of cavernous rhonchus
are—1. Complete evacuation of the liquid contents of the space in
which it is produced; under these circumstances it is replaced by
cavernous respiration; 2. Diminution of the contents to such ex-
tent as to bring the level of these below the bronchial opening or
openings into the cavity; 3. Absence ofair in the cavity, the entire
space being filled with fluid; 4. Obstruction, by inspissated muco-
pus or otherwise, of the bronchi communicating with the cavity;
5. Pressure of the lung by pleuritic effusion 1—a rare cause, seeing
that the surface of the excavated parts is commonly agglutinated
to the costal pleura.

339. Whenever bubbles burst in a hollow space within the chest,
the resulting clicks resound and may be actually echoed by the
walls of that space,—the harder and smoother the walls, the more
perfect the reinforcement by resonance, and the more certain the
occurrence of echo [433]; the softer and more rugged, the less
perfect and the less certain. So true is this, that excavations of
small size, and surrounded with even tolerably healthy paren-
chyma, furnish no real hollow rhonchus,—the bubbles form and
burst, but their clicks are not echoed. The common cause ofbub-
bling is, of course, the passage of air in and out of the excavation;
and, according to the relative position of the contained fluid and
the communicating bronchi, will the period of the acts of respira-

' Stafford, Consumption Hospital, Chelsea, in "Lancet," July, 1844.



AUSCULTATION. 111

tion, at which the rhonchus is best heard, vary. The bubbles may
sometimes probably burst at the bronchial orifices, and then echo
within the cavity. Besides this a species of gurgling, resembling
cavernous rhonchus somewhat, and becoming metallic in quality, if
the mouth be held open, may be produced in large cavities from
the agitation of their contents bythe impulse of the heart. 1 I have
only heard this in the left lung, but Dr. Stokes has observed it in
both, and even in the posterior portion of the right lung, producing
a " tick loud enough to reckon the pulse by." Under all circum-
stances it is rare,—even when the heart and cavities are closely
contiguous.

340. Excavations from tubercle are, of course, the most common
anatomical state present; but those of abscess, sphacelus, softened
cancer, pulmonary apoplexy, and perforating empyema, &c, as
likewise dilatations of the bronchi, may be the seat of the phe-
nomenon.

340*. In an emaciated middle-aged man, whose history pointed
to abscess in the neighborhood of, and opening into, the oesophagus,,,
there was audible under the right clavicle large-sized thin ringing
rhonchus,—gurgling, but not metallic. The possibility of commu-
nication having taken place between the abscess and oesophagus on
the one hand and a large bronchus on the other, suggested itself;
and this diagnosis, supported by a non-phthisical history and the
existence of fairly pulmonary percussion-note under the clavicle,
proved correct.2 But had there been any deficiency of infra-
clavicular resonance,—or had the previous events been reconcilable
with the idea of phthisis, I do not see how error could have been
avoided.

341. Dry crepitant rhonchus with large bubbles, "observed only
during inspiration, conveys the impression as of air entering and
distending lungs which had been dried,and of which the cells had
been very unequally dilated, and entirely resembles the sound pro-
duced by blowing into a dried bladder." Such is Laennec's
description of a " rhonchus" which he believed peculiar to em-
physema, pulmonary and interlobular; the phenomenon is exces-
sively rare, and cannot be correctly spoken of as a rhonchus,—it is
rather a form of respiration, distinguished by dryness and crisp-
ness, and is totally wanting in bubbling character. It mainly
indicates the existence of dry distended pouches under the pulmo-
nary pleura,—the most advanced condition of pulmonary emphyse-
ma. In the few instances in which I have heard the sound, it was
transitory.3

342. Under the title of consonating, Skoda describes a rhonchus,
1 Jamieson, TJ. C. H., Males.
3 Post-mortem examination made by Mr. W. Groves. Two of these openings in

the oesophagus communicated directly with the right main bronchus.
3 Hayes, U. C. H., Females, vol. v. p. 24; Quinland, U. C. H., Females, vol.

xiv. pp. 40, 41.
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clear, high-pitched, and unequal-bubbled, accompanied with reso-
nance, which is, however, neither metallic nor amphoric. It is
found along with bronchial breathing and bronchophony, and gene-
rally signifies pneumonia or tuberculous infiltration. This descrip-
tion would answer to bubbling rhonchus, produced in tubes sur-
rounded by solid tissue. That a rhonchus, produced in one part of
the air-passages, can be reinforced by consonance to an amount
clinically appreciable in another and distant one, remains, I think,
to be proved. Nor do I find that Skoda gives any satisfactory
rules by which the alleged dependence of a rhonchus on consonance
can be established during life.

343. (b) Adventitious sounds originating in the lung-substance (pul-
monary pseudo-rhonchi).—If individuals, whose lungs are healthy, or
diseased only at the apices, and whose breathing is habitually calm,
are made suddenly to respire deeply, a peculiar, fine, dry crepita-
tion, accompanying inspiration only, may often be detected at the
bases posteriorly. But after two or three, or at most five or six,
acts of respiration, it either totally or almost totally disappears.
This pseudo-rhonchal sound seems to depend on the sudden and
forced unfolding of air-cells, which are unaffected by the calm
breathing habitual to the individual; and its only importance arises
from the possibility of confounding it with crepitant rhonchus.

344. Here we have a minor degree of the phenomenon observable
in the same regions when any considerable portion of the base of
the lung is under the influence of persistent pressure from tumors
or enlarged abdominal organs. I mean the pulmonary compression
pseudo-rhonchus, 1 which consists of a series of fine, very dry crepiti,
evolved at a peculiarly slow and drawling pace, variable in number,
but generally very numerous, and commencing towards the close
of inspiration, or in some cases apparently when this movement has
almost ceased.

345. This sound of unfolding lung varies in quality if the lung
be diseased. Thus, in a case of arrested phthisis, at the apex of
the lung, where, nine months before, softening signs were most
manifest, I have recently found percussion toneless, feeble bronchial
breathing, and a deep-seated creaking noise accompanying inspira-
tion : in all probability the unfolding of induration-matter in the
lung is the cause of this sound. I have repeatedly observed this
sign without having traced the progress of its development so well
as in this instance.

346. (c) Adventitious sounds in the pleurse.—Daily experience
proves that the collision of the opposite laminae of each pleura
during inspiration and expiration is not in the healthy state pro-
ductive of appreciable sound. Experiments upon the lower ani-
mals might, were this necessary, be referred to in confirmation of

1 Clinical Lectures, Lancet, 1849,p. 525, in case of enlarged liver; also in case of
enlarged spleen, . . . Dujardin, U. C. H., Males, vol. v. p. 195.
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the fact. This noiselessness of movement of the pleural surfaces
upon each other depends at once upon their perfect smoothness and
slight humidity, and upon the statical laws of the breathing appa-
ratus which insure the surfaces from mutual pressure. When these
conditions become changed by disease, the gliding motion is at-
tended by different modifications of sound, varying with the nature
and amount of the existing anatomical change. While these differ-
ent sounds all agree in being produced by friction, some of them
also convey this sensation to the observer, and are, therefore, com-
monly designated as pleural friction-sounds.

347. Pleural friction-sound consists either of a single, or more
commonly, of a series of abrupt jerkingly produced noises, few in
number, and manifestly superficial in seat: it is audible over a
variable but usually limited extent of surface; persistent or inter-
mittent; of variable, but commonly more or less considerable
duration; ranging, in point of intensity, from a scarcely audible
noise to one of extreme loudness; attended with a sensation of
dryness: almost invariably heard in inspiration, and habitually,
but by no means always, more intensely developed with that move-
ment, most frequently accompanying both inspiration and expira-
tion, seldom expiration alone; 1 produced with ordinary respiration,
or only after coughing, or by deep inspiration; in strongly-marked
cases attended with fremitus palpable to the hand, and perceptible
to the patient, and sometimes increased by pressure with the stetho-
scope. Calm may give more friction than forced respiration. 2

348. The species and varieties of intra-pleural noises may be
arranged thus—the mechanism of each species is different from that
of the rest:—

(a) Attrition; 1, grazing; 2, rubbing; 3, grating.
lb) Creaking.
(c) Crackling.
(d) Rumbling.

349. (a) Attrition species.—1. The grazing variety, the most deli-
cate form of friction, is usually a single sound; audible over a very
limited extent of surface; occurring with an occasional respiration
only; remarkable for mobility; more rapidly evolved, and of less
duration than the other varieties; dry and limited strictly to inspi-
ration. Changing from hour to hour, it may be, in precise site, this
variety is almost peculiar to the dry period of pleurisy, occurring
rarely at the absorption-period, and is mostly met with in the
phthisical form of that inflammation. In primary idiopathic pleu-
ritis it is very rarely to be detected, because the period of its

1 Clansey, U. C. H., Males, vol. viii. p. 73. Total limitation to expiration is of
temporary duration. Friction sound may also be most prolonged, and consist of
the greatest number of jerks in expiration, e. g., Humbert, TJ. C. H., Males,vol. ix.
p. 14; Bassett, U. C. H., Females, vol. vii. p. 226.

2 Basset, U. C. H., Females, vol. vii. p. 229.
8
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existence has usually passed away before the chest is submitted to
examination. In cases of intercurrent pleurisy, where the patient
has been under treatment for the primary disease, a better oppor-
tunity is afforded of establishing its existence. Another source of
difficulty in its detection, even in tuberculous cases, is the shortness
of its duration: a single day suffices for its production, development,
and termination; and this series of changes may, as I have, though
rarely, observed, be accomplished several times successively in the
course of a few days.

350. The ordinaryseats ofgrazing friction are the infra-mammary,
infra-axillary, and infra-scapular regions; I have not yet satisfied
myself of its existence, either in the supra-spinous, supra-clavicular,
or infra-clavicular regions: probably it is masked in these vicinities
by the louder morbid sounds usually present. The sign is not only
of clinical but of pathological importance, because it has helped to
connect the fugitive chest-pains of phthisis with local and evanescent
pleurisy.

351. 2. The rubbing variety, a more advanced type of friction,
consists of a series of jerking sounds, rarely exceeding three or four
in number; is audible over a tolerable extent of surface, provided
the necessary condition of motion of the lung exist; of rather con-
siderable duration, slowly evolved, attends both inspiration and
expiration, and is more frequently than other varieties attended
with friction-fremitus. It occurs in acute, pleurisy, at the periods
of plastic exudation, and of absorption, being more frequently de-
tected at the latter. The mechanism of friction-sound causes a
difficulty in conceiving its production, where great liquid effusion
is present in the pleura; and ordinary experience is in accordance
with d priori considerations—the two conditions are not observed
to coexist. Dr. Stokes was, however, the first to mention a case
in which, though great and universal dulness of the side existed,
friction phenomena were audible, and even perceptible tothe patient
in the postero-inferior and lateral portions of the chest: " they may
then," he infers, " coexist with extensive liquid effusion. There is
one source of fallacy in such cases: supposing them to have reached
the period of absorption, the fluid might have been nearly removed,
and yet the condensation of the superficial strata of the lung com-
bined with an accumulation of plastic exudation-matter, been suffi-
cient to produce extensive and marked dulness. Now, under such
circumstances, the production of friction phenomena would have
been inevitable. However, the retention of some portion of the
lung's surface in tolerably close proximity to the costal pleura, by
means of adhesions, also renders the production of friction-sound
possible, although a considerable quantity of fluid be present in the
pleura. M. Fournet states that he once ascertained the coexistence
of these three conditions; and I presume that three examples I
have myself observed of coexistent friction-sound, and general
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effusion-signs, were thus explicable. 1 Effusion signs may be evident
in the back, and friction-signs in front; this is common.

352. Laennec described friction-sound as an attendant upon, and
one of the most important diagnostic signs of, interlobular em-
physema; while he made no mention of its existence in pleurisy.
The experience of his followers has reversed the connection which
Laennec sought to establish: it is now believed that emphysema of
any anatomical form is as incapable of producing friction-signs, as
pleurisy is indubitably their common cause. Andral, Louis, Stokes,
Fournet, and other writers, agree in denying, either directly or by
inference, that the collision of subpleural sacculi, or of pulmonary
septa rendered prominent by infiltration of air, against the opposite
pleura, is an observed cause of friction-sound. Such was the
opinion which I held upon the point also; and I still believe that
we want the anatomical proof of the phenomenon being thus gene-
rated. But from some cases I have met with of very advanced
emphysema, manifestly attended with a low degree of rubbing-
sound at the postero-inferior part of the chest, where subpleural
sacculi are very commonly developed, and presenting neither signs
nor symptoms indicative of pleurisy, I am induced to think that
Laennec's belief respecting the occurrence of friction-signs in some
forms of emphysema was not erroneous.2 Upon referring to cer-
tain cases in my possession of individuals dying with extensive
infiltration of air under the pleura, I find the existence of friction-
sound during life noted, and certainly not a syllable respecting
exudation-matter in the pleura among the details of the post-
mortem examination. I can scarcely think that so obvious an ap-
pearance as this would have been forgotten, had it existed. These
cases, too, are perhaps deserving attention, because collected at a
period when I had a preconceived notion against the possibility of
friction-sounds being evolved in the manner now referred to. It
is true, Dr. Stokes maintains their evolution under the circum-
stances to be physically impossible. "It is only," he observes,
" when the surfaces are rendered dry by an arrest of secretion, or
roughened by the effusion of lymph, that their motions produce
sounds perceptible to the ear." But this remark, which is perfectly
just, if applied to these surfaces when holding to each other their
natural relation of simple approximation without mutual pressure,
begs the question at issue when applied to pleural laminae, one of
which presents elevations on its surface necessarily productive of
some slight pressure against the other.

353. The grating variety conveys the sensation indicated by its
name; and, except in respect of its greater sharpness, is charac-

1 Friction sound may exist in the inflamed pericardium with an amount of fluid
■ (sixty ounces) which makes its mechanism diflicult of comprehension, Bartlett,
U. C. H., Males, vol. iv. p. 292.

2 I have (Hayes, U. C. H., Females, vol. v. p. 25,) distinctly observed them inthe mammary region also.
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terized as the last variety. It may occur at the period of absorp-
tion, with or without retraction of the chest, and occasionally at
that of exudation. It sometimes indicates that the exudation-
matter is laid down in the granular form; and may also be pro-
duced by subpleural miliary tubercles, causing superficial promi-
nences.

354. (b) The creaking species is suggestive of the noise produced
by the creaking of new leather of moderate hardness; in other
respects it resembles the rubbing variety, with which it has a ten-
dency to coexist. It commonly indicates dryness, firmness, and
toughness on the part of the exudation-matter, and hardly occurs,
except in cases lapsing into the chronic form. The capsule of
induration-matter, that sometimes caps tuberculized apices, fur-
nishes in rare instances, by its own motion on itself, a modification
of this sound, most frequently audible in the supra-spinata fossa,—hence the necessity, on the score of mechanism, of making it a
species apart.

355. (c) Crackling (■pleuralpseudo-rhonchus). —In the winter of 1842
I made the following observation: In a male adult presenting the
most evident signs, both in front and behind, of a cavity at the left
apex, an extremely abundant'medium-sized rhonchus occurring
almost in puffs, and having the liquid bubbling character in a most
marked manner, was day after day during the week previous to
death, detected in the entire height of the left side posteriorly.
The rhonchus was, however, distinctly more abundant and more
liquid, as noted in writing during life, in the upper scapular and
upper part of the lower scapular regions, than elsewhere. As the
patient was anasarcous to a high degree, the urine albuminous, and
as he constantly lay on the left side, the explanation of the rhon-
chus naturally suggesting itself was, that it depended on oedema
of the pulmonary tissue generally, but most marked at the apex,
and there of course affecting tissues lying between the cavity and
the surface of the lung. At the post-mortem examination, how-
ever, I found this explanation was inadmissible; for the thin
lamella of tissue between the cavity and the surface was as hard as
cartilage, and contained not a particle of serosity; nor was the
organ in any part distinctly infiltrated with fluid, being, on the con-
trary, particularly dry from its excessive induration. But all
along the posterior surface of the pulmonary pleura there appeared,
in addition to ordinary dense pseudo-membrane, a quantity of fine
adventitious cellular tissue, abundantly infiltrated with liquid.
Masses of some size were formed from place to place by the accu-
mulation of fluid in the meshes of this cellular tissue, and it was
observed by those present, who had not seen the patient during
life, that they were much larger than elsewhere at the apex. There
was no air either in the cavity of the pleura, or intermixed with
the serosity. Now, although it was possible to suggest another
explanation, it seemed most reasonable to suppose, under the cir-
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cumstances, that the rhonchal sound was actually produced in the
masses of infiltrated tissue referred to, and therefore outside the
lung, and independently of air. 1

356. Subsequent experience has amply proved the correctness
of this explanation, and shown that moist sounds, rhonchoid in
properties, are producible whenever adventitious tissue within the
pleura is infiltrated with serosity, and the movements of the chest
continue free. The sounds occur in two forms, squashy and crack-
ling. The character of the first is represented by its name, and
coupled with the sensation of extremely superficial site, suffices for
its diagnosis.2 The crackling form, in itself indistinguishable from
some conditions of subcrepitant rhonchus, may be diagnosticated
by the coexistence of friction-sounds, constant or occasional, and
by its being unaffected by coughing. Mere moisture in plastic
matter within the pleura seems enough to give a rhonchoid charac-
ter to friction-sound.

357. (d) Rumbling. —Instead of being composed of a series of
distinct interrupted jerks, friction-sound may be prolonged without
cessation from the beginning of inspiration to the end of expiration;
for this variety, evidently allied to pleural pseudo-rhonchus, the
name ofrumbling may be chosen.3

358. The duration of each jerk of friction-sound, as also of the
whole series in each act of respiration, depends on the extent of sur-
face in a state to furnish the sound, the freedom of motion, and
dilatability of the lung. The length of time friction-sounds may
continue audible in a case of pleurisy, especially during its absorp-
tion period, varies greatly.

359. Although the audible characters of friction-sound are, as
mentioned above, somewhat influenced by, they do not bear any
constant relationship to, the physical state of the exudation matter
generating that sound. We cannot predicate from the character of
friction-sound the state of the pleural exudation—it is even doubt-
ful, that we can affirm, on the evidence of friction-sound, whether
this is caused by exudation or by mere dryness and vascularity
ofsurface—as will be more fully shown with the history of pleurisy.

360. The motion ofrespiration is, ofcourse, the ordinary dynamic
cause of the collision of surfaces required for the generation of
pleural friction-sound; where movement is seriously obstructed by
dense hepatization, there may be abundant plastic exudation on the
surfaces without a particle of friction-sound.4 Besides, as first
noticed by Dr. Stokes, the heart's impulse may, under favoring cir-
cumstances produce intra-pleural rubbing-sound. The rhythm of

1 Phys. Diagnosis of Dis. Lungs, p. 285, 1843.
2 The precise spot where infiltrated false membrane exists maybe pointed out

during life by this sound: e. g. cases of Griflith's U. C. H., Males, vol. ii. p. 183;
and Donovan, U. C. H., Males, vol. ii. p. 202.

3 Case of Luckett, Clin. Lectures, Lancet, April, 1849, p. 390.
4 Shears, U. C. H., Males, vol. xv. p. 87.
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ordinary pleural friction coincides with the movements of respira-
tion ; that ofthe variety, generated by cardiac impulse, agrees with
the heart's movements; hence a difficulty, considered in connection
with Diseases of the Heart, in determining on the pericardial or
really pleural origin of such friction.

361..(d) Adventitious sounds in the mediastina.—Crepitation, inspi-
ratory and expiratory, of variable degrees of dryness, abundance,
and size, audible in forced respiration only, or in calm breathing,
constant or intermittent, disappearing after a few chest-expansions,
or continuing through a long examination, is sometimes to be dis-
covered over the sternum, generally or partially, while it is com-
pletely wanting over the contiguous portions of lung. No symp-
toms of any kind necessarily attend this state.1

362. How is it produced? When the cellular tissue is infiltrated
with serosity and air, the production of such sound through the
movements of the chest is quite intelligible. I observed the fact
in a remarkable case, where air was infiltrated into the mediastina
through perforation of the oesophagus and pericardium, effected in
the attempt to swallow a knife.2 But whether the presence of air
be absolutely requisite I do not know as a matter of experience.
This pseudo-rhonchus derives its clinical interest from the likeli-
hood of its being mistaken (as it has actually been) for the crepi-
tantrhonchus of marginal pneumonia.

363. A rhonchoid sound may be produced in the mediastinum
by the heart's impulse against the infiltrated cellular tissue; it is
then of cardiac rhythm ;3 or, in the same individual, the mediastinal
space may give rise to squashy sound of cardiac and pulmonary
rhythm combined. 4

364. (e) Adventitious sounds in the thoracicparietes.—Various sounds
generated in the framework of the thorax and its integuments by
the breathing movements, aided or not by pressure of the stetho-
scope, derive interest from the chance of their being confounded
with intra-thoracic sounds, a chance not unfrequently realized.
There is scarcely a form of pulmonary morbid sound that may not
be thus simulated.

365. Pseudo-crepitation will occur if the stethoscope be acciden-
tally placed over hair on the surface; in a less deceptive form if
the subcutaneous cellular tissue be emphysematous. The crepitus
of a fractured rib has been mistaken for the rhonchus of pneu-
monia.

366. Creaking sounds are sometimes heard about the cartilages,
probably from interstitial dryness, as they are by far most common
in aged persons ; I have known these mistaken for creaking pleural
friction-sound.

1Scott, U. C. H., Males, July 23, 1850.
2 Ramo Samee, Univ. Coll. Mus., No. 3859.
3 Lewis, U. C. H., Females, vol. xiv. pp. 73, 111.
4 Beere, U. C. H., Females, vol. x. p. 98; Baker, U. C. H., Males, vol. xvi. p. 150.



AUSCULTATION. 119

367. A moist rhonchoid sound, perfectly resembling fine bub-
bling, is often audible when the integuments are infiltrated with
serosity. This anasarcous sound may disappear totally when the
subjacent fluid has been completely pressed aside by the end of the
stethoscope.

368. Pseudo-friction sound is also, though less frequently, pro-
ducible by anasarca of the chest walls. The imitation may be dis-
tinguished from the reality by its being limited to oedematous spots,
by its existing in the abdominal as well as the thoracic walls, by its
not being perfectly synchronous with the respiration-movements,
and by its disappearing after steady pressure with the stethoscope. 1

369. A sound, imitative of intra-thoracic friction, may be pro
duced by the movements of the scapula in breathing, probably
when the cellular tissue between that bone and the chest-wall is
unusually dry. When occurring in the upper fossa, it simulates
somewhat the cogged-wheel-rhythm [278]. At either fossa the
sound is removable by a few brisk movements of the arm.

370. The muscular actions going on in the chest-wall give rise
in some persons to a peculiar buzzing rumbling sound ; its amount
does not appear to be directly as the muscularity of the individual.
It is increased by efforts of all kinds—as, for instance, that of main-
taining an uncomfortable posture; it is continuous, not rhythmical
with respiration; and rather increases, than diminishes, in intensity
when the breath is held. It may in some spots be removed by
putting the muscles in a state of relaxation; but in the infra-
axillary regions, where it is sometimes highly marked, cannot be
thus arrested.

371. According to the site of various of the sounds now passed
in review, they may, without due care, be taken for evidences of
pleurisy, pericarditis, pneumonia, oedema of the lung, or phthisis.

372. (/) Adventitious sounds produced in neighboring organs.—Very
little care will prevent the rhonchoid noise, caused by swallowing
saliva, and by intestinal borborygmi from being mistaken for intra-
pulmonary sounds. In cases of great gaseous distension of the
stomach, the bursting of bubbles within that organ may simulate
amphoric rhonchus with echo and metallic tinkling: the percussion-
sound will at the same time be extensively amphoric (not tympa-
nitic), in the left inferior regions; but there will be no amphoric
breathing, and the act ofswallowing fluid will immediately increase
the rhonchoid sounds.

§ II.—The Resonance of the Voice.
I. —IN HEALTH.

373. The particular rules for performing auscultation of the voice
are not numerous. The most essential point is, that its pitch, in-

1 Peculiarities all of them observed in the case of J. Morris, U. C. H., Males, vol.
vii. p. 159.
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tensity, and tone be the same, while different points of the chest are
examined. Now this uniformity can only be insured by causing
the patient to repeat monotonously the same word or syllable: even
slight inflection of tone may modify the resonance; and variation
in the class of consonants pronounced will nave even more certainly
the same effect.

374. Generally speaking, the patient's utterance should be loud,
while the vocal resonance is examined; but in the auscultation of
the voice over caverns, the most decisive information is sometimes
obtained from the whisper, beyond which the patient is, in the ad-
vanced stages of tuberculous disease, frequently unable to raise his
tone.

375. The stethoscope should be laid firmly upon the surface, and
the ear similarly applied to the instrument, but without any degree
of forcible pressure; if either be too lightly applied, a tremulous
character may be given to the resonance; if too forcibly, the dis-
tinctness of this is diminished. It is scarcely necessary to. add, that
the instrument should be used in precisely the same manner, and
in precisely corresponding spots upon both sides of the thorax.
The condition known as exaggerated resonance is perhaps more
accurately appreciable by means of immediate than mediate auscul-
tation ; all other unnatural states of vocal resonance are more satis-
factorily and distinctly ascertained with the stethoscope.

376. In examining certain regions, great care must be used both
in the manner ofapplying the instrument and in drawing inferences
from the results obtained; the chief of these regions are the post-
clavicular, the upper sternal, and the inter-scapular. The vicinity
of the trachea or large bronchi is, without such care, liable to mis-
lead the observer, on account of the naturally greater resonance to
which that vicinity gives rise. When the post-clavicular space is
examined, especially its inner part, the stethoscope should be held
as nearly as possible parallel to the trachea.

377. If the stethoscope be applied over the larynx or trachea of
a healthy individual while speaking, the voice is transmitted, im-
perfectly articulated, through the instrument to the ear, with a de-
gree of force, loudness, and concentration so great, that the experi-
ment may be productive of actual pain to the observer, especially
if the voice examined be grave and powerful. The same trans-
mission of the voice occurs at the lateral parts of the neck, and
even over the spinous processes of the vertebrae behind, but with
less intensity than on the middle line in front. The resonance of
the voice heard in these situations is called natural laryngophony
and tracheophony. At the upper part of the sternum, on the middle
line, the vocal resonance is considerably weaker; towards the edges
of the same part of that bone a still further diminution is perceptible,
and the resonance is here reduced to the state called natural bron-
chophony. The sound is now more diffused, its articulation very im-
perfect, its quality like that of the voice heard through a speaking-
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trumpet; it also appears to be, as it actually is, produced at a greater
distance, and no longer seems to strike directly against the ear.
This species ofresonance is also observable posteriorly on the mid-
dle line over the division of the trachea, and on either side of that
division between the spines of the scapulae. Over the parietes of the
chest, with the exception of the parts just referred to, the natural
resonance of the voice amounts to no more thanan obscure buzzing,
unattended with any approach to articulation, and appearing to reach
the ear from,rather than to originate at, a certain depth within the
chest, and from an indeterminate extent of surface; in many persons
even this obscure buzzing is wholly deficient.

378. The intensity and quality of this natural resonance are
modified by certain circumstances altogether independant of disease.
Thus, the natural resonance is cceteris paribus marked in proportion
to the graveness of the voice. This statement is only true of in-
tensity, however; there is no greater tendency to concentration or
articulation of the sound when the voice is grave than when it is
shrill: Secondly, vocal resonance is, as a corollary from the last
proposition, more marked in males and in adults than in females
and in children; it is also more marked in aged persons than in
adults, doubtless on account of the wasting of the pulmonary
parenchyma, and the thickening and hardening of the bronchi in
old age: Thirdly, the quality of the resonance varies with the
quality of the speaking voice ; thus in people of advanced years it
is very commonly tremulous and bleating: Fourthly, the resonance
is more strongly deVeloped, the larger the chest, and the less loaded
its walls with fat and muscle: Fifthly, it is stronger in front than
behind, with the exception of the interscapular region; and at the
upper than the lower parts of the thorax: Sixthly, as first stated
by Dr. Stokes, its intensity is greater on the right side generally
than the left—a fact chiefly significant, though by no means value-
less elsewhere, underthe clavicles and in the interscapular regions;
there is no resonance over the superficial cardiac region, nor over
the hepatic surface below the sixth rib: Seventhly, the intensity of
vocal resonance, as of the respiratory sounds, varies much in per-
sons apparently presenting the same physical conditions for its
development; hence the danger of drawing any inference directly
from the state of vocal resonance in a given portion of the chest;
it is only by the application of the principle of comparison of the
two sides that any safe result can be obtained, due allowance also
being made for their natural differences.

379. "Vocal resonance may be well marked while vocal fremitus
is feeble or deficient [78,404*].

II.—IN DISEASE.

400. The signs derived from modified vocal resonance are
uncertain in character and obscure in theory, and, though occasion-
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ally not devoid of clinical signification, hold, as a rule, a very low
place among physical aids to diagnosis.

401. The natural vocal resonance may be diminished or increased
in intensity, without or with alteration in equality. Its perversions
may be arranged thus:—

f WeakDiminishedIntensity jguppregsecL
f Exaggerated

Increased Intensity J Bronchopnony f Soriloquous-amphoric
[ [ iEgophonic.

402. Diminution ofresonance varies between weakness and sup-
pression. Weak resonance, as the title implies, signifies a state in
which the vocal resonance is distinctly less marked than natural;
commonly spoken of as rare, it is really of frequent occurrence.
Thus in the dilatation period of liquid and aeriform effusion into
the pleura, in cases of obstructed main bronchus, even in solidifica-
tion of the lung, and over excavations, the corresponding resonance
may be temporarily weaker than natural.

403. Suppressedresonance means that rare condition in which all
transmission of the voice to parts of the surface, where naturally
perceptible, has ceased; no audible sound being conveyed there.
Impairment of vocal resonance exists in emphysema; and in pneu-
mothorax, simple or fistulous, actual suppression may occur. But
neither of these conditions is constant: in emphysema the resonance
may be extra-powerful. Simple pneumothorax*is so rare that we
have little opportunity of substantiating its signs, and special pecu-
liarities occur in the fistulous variety. During the dilatation-period
of pleuritic effusion the resonance may be weakened even to sup-
pression.

404. Increased resonance presents itself in the forms of exagge-
rated resonance and bronchophony, which are little more than forms of
each other. The intensity of sound in the former undergoes simple
increase; in the latter there is, besides, just as in the natural reso-
nance over the main bronchi, a greater concentration of sound: the
former may be considered a diffused bronchophony; the latter a
concentrated resonance of exaggerated force. In bronchophony the
sound is also ringing and more distinct; unattended with distinct
articulation; and occasionally producing a quivering sensation in
the ear of the observer. Both are usually constant phenomena, so
long as they exist; that is, produced every time the patient speaks.
The area of bronchophony may, or may not be, sharply defined; in
other words, the transition from the most distinct bronchophony to
the natural resonance may be sudden; or, as is more common, a
gradual diminution of the phenomenon is traceable. In quality it
may be metallic, sniffling, or partake, chiefly in aged persons, of the
tremulous and bleating tone especially characterizing aegophony.

404*. As in the case of natural resonance, there is no uniform
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ratio of strength of morbid bronchophony and of vocal vibration ;
the audible impression may be powerful while the tactile is null
[78]: of the converse condition I have no experience, at least that
I can remember. The inequality seems paradoxical enough, but
not more strange than the sudden cessation of fremitus in running
the gamut, when a certain note is reached, no matter how loudly it
be sounded [73, note], while with all tones lower in the scale, even
though feebly uttered, the vibration may be strong.

405. The physical conditions in which simple bronchophony is
clinically observable are: 1. Increased density of the pulmonary
tissue either surrounding pervious bronchi, or forming a medium
of communication between pervious bronchi and the spot of the
thoracic surface examined, whether that increase of density be
caused by solid, semi-solid, or even liquid infiltration of the paren-
chyma. 2. Increased density of texture, produced by extraneous
pressure. 3. Presence of any solid extra-pulmonary formation in
such a situation as to form a connecting link between the surface
examined and a bronchus of some width. 4. Increased width and
hypertrophy of the substance of the bronchial tubes. 5. Diminished
density of the lung, as in the rarefaction of vesicular emphysema.
6. Excavation of the lung. The diseases referable to the first head
are the common causes of bronchophony, but any hypothesis in
explanation of the phenomenon must also apply to the other and
comparatively rare causes.

406. Thus in its maximum degree, and marked by the metallic
and sniffing quality, bronchophony coexists with tubular blowing
respiration, in the parts corresponding to hepatized lung. In the
non-metallic form it is heard in tuberculous and plastic consolida-
tions, in pulmonary apoplexy, slightly in pulmonary oedema. It
exists in dilatation of the bronchi; but the enlarged calibre of the
tubes is not habitually the sole condition of its presence; coexisting
thickening and hardening of their walls, and condensation,attended
with chronic induration of more or less pulmonary substance
around (as in so-called cirrhosis of the lung), contribute materially
to its production: still, increased width may be the sole apprecia-
ble cause of the sign. Bronchophony cannot be regarded as an
ordinary sign of pleurisy with effusion. At the stage of effusion
with general dilatation of the chest, when a broad mass of fluid
intervenes between the lung and parietes, all vocal resonance habit-
ually ceases; but when the effusion is moderate, bronchophony
may commonly be detected in the immediate vicinity of the larger
bronchi between the scapulae. 1 So, too, if there be induration of
pulmonary substance, superadded to the mere condensation from
pressure, bronchophony may be sometimes very manifest posteri-

1 An amount of effusion sufficient to push theheart to the other side and annul
tubular resonance under the clavicle, may be attended with strong bronchophony
about the inferior angle of the scapula.—e. g. Crowhurst, TJ. C. H., Males, vol. ix.
p. 142.
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orly and laterally; for example, where slight hepatization coexists
with effusion. Bronchophony may often be heard in the upper
front regions, when the effusion is sufficient to condense a consider-
able portion of the lung inferiorly. Again, it is affirmed by M.
Eeynaud that in many cases of pleuritic effusion, where in the sit-
ting posture resonance has been aegophonic, this may be converted
into bronchophonic by making the patient lie on the abdomen, the
fluid being thus thrown forwards, and the lung-substance brought
well up to the posterior chest-wall.1 Bronchophony is common
also at the period of absorption and retraction of the chest-walls;
and, from the existence of partial pleural agglutinations or adhe-
sions, bronchophony is sometimes locally audible throughout the
entire course of effusion. Compressed texture, whatever be the
cause of compression, may give bronchophonic resonance, if of any
notable bulk. The connection of bronchophony with excavations
will be by and by considered.

407. There are two conditions of vocal resonance, described by
Laennec under the names of pectoriloquy and aegophony, thenature
and significance of which are yet sub judice.

408. The essential character of pectoriloquy is, according to its
discoverer, complete transmission of the voice through the stetho-
scope—that is, a sensation as if the words uttered passed directly
into the ear of the observer from the spot beneath. This condition
of resonance he believed to be peculiar to excavations in the sub-
stance of the lung, and, besides, an invariable attendant on them,
except when extraneous circumstances interfered with its produc-
tion or propagation. As, however, he repeatedly met with exca-
vations which furnished during life only a more or less faint
imitation of such resonance, he found himself constrained to admit
" imperfect and doubtful" varieties of pectoriloquy—obviously
nothing more than simple bronchophony. But he does not seem

1 Skoda declares he has frequently repeated Reynaud's experiments, but never
obtained the like result. He indirectly even questions the possibility of the lung
being brought nearer the posterior surface by the above change ofposition, because
the compressed or hepatized lung is heavier than pleuritic fluid, and consequently
the change would have the precisely contrary effect on the relative positions of the
organ and surrounding liquid. I disagree completely, as matter of actual experi-
ence, with Skoda in this form of d,priori objection to Reynaud. I have repeatedly
found, and shown to a clinical class, that in cases of pleuritic effusion, friction-
sound may be made audible in spots where none was to be heard in the sitting
posture, by causing the patient to lie on the face for a shortwhile. How is this to
be explained but by the lung being brought, through the changed attitude, into
apposition with the posterior chest-wall ? Relative gravity is evidently not the
sole element in the matter. Besides, I have occasionally found by experiment a
positive change in the segophonic quality of the resonance producible in the man-
ner described by Reynaud (e. g. Ward, U. C. H., Females, vol. xi. p. 65, proved
post mortem). How can Skoda say he has repeatedly performed Reynaud's experi-
ment, when almost in the same breath he affirms "patients having non-sacculated
fluid effusion in sufficient quantity to cause increased vocal resonance, eithercould
not bear at all, or bear only for a few moments, the change of posture required for
Reynaud's experiment ?" Zweite Aufiage, p. 68.
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to have been aware that most perfect pectoriloquy, as defined by
himself, may occur where a solid mass, of medium size, is interposed
between a main bronchus and the surface, and hence, under con-
ditions, the most strongly opposed to those of excavation. Facts
of the first class show that cavities may exist without pectoriloquy;
facts of the second prove that pectoriloquy may exist without
them: hence, in his notions of the diagnostic force of the sign,
Laennec was indubitably wrong. But neither the one nor the
other class of facts disproves the reality of the specific propagation
of articulate sounds to the ear, as described by Laennec.

409. In conformity, then, with the principle of recognizing the
individuality of every sound having special acoustic properties, I
retain pectoriloquy—merely, however, as a variety of simple bron-
chophony, under the title ofpectoriloquous. It closely resembles the
resonance heard over the larynx, and may exceed this in intensity;
like the laryngeal voice, it appears to pass directly through the
stethoscope into the observer's ear, and may throw the concha,
and even the neighboring part of the skull, into more or less
strong vibration. Limited generally to a small and accurately
defined space, it may have a hollow and ringing character or not.
Though, generally speaking, loud, this is a wholly unessential
property of pectoriloquous bronchophony, depending in great
measure on the power of the laryngeal voice: the hollow and
ringing characters, the insulation of the phenomenon, and its
transmission in an articulated form through the stethoscope, may
be distinctly marked, even when the ordinary voice is almost
destroyed. When the physical conditions of its production exist
in a patient thus reduced almost to a state of aphonia, it becomes
peculiarly characteristic—low muffled whispers pass directly into
the ear, articulated sometimes with as much, if not more, precision
than the laryngeal voice (whispering pectoriloquy, or whispering
chest-speech) : here there is no tactile fremitus on the surface, nor is
any thrill communicated to the concha of the listener—proof
unmistakable that such thrill is not an essential element of pecto-
riloquous bronchophony. Loud pectoriloquy may in each syllable
be followed by a sort of whispering echo—sometimes also be pre-
ceded by an inarticulate whisper.

410. Bronchophony becomes pectoriloquous in certain conditions
of solidification and of excavation in the lungs, and in cases where
solid masses lie between the bronchi and the parietes: the most
marked pectoriloquy of the loud form I have almost ever heard,
existed near the right sterno-clavicular angle, over a fibrous nodule
in the pleura, the lung being healthy and simply slightly condensed
at the spot by pressure.

411. Here, then, is a sign common to two conditions, which are,
to all seeming, in physical constitution the precise reverse of each
other; do there exist any means of surely determining to which
the sign may be due in any individual case? Where the quality
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of the resonance is markedly hollow and ringing, and where it
exists in the whispering form, I long believed that it strongly indi-
cated a cavity; but, as I have found whispered pectoriloquy over
even simple acute hepatization,1 as well as in the retraction-period
of pleurisy [304], it is plain that particular character fails to dis-
tinguish the two modes of causation. And it is rather through the
coexistence of pectoriloquy than through its own attributes, its
mechanism may be made matter, sometimes of certainty, sometimes
merely of surmise.

412. Whatever be the nature of the excavation, gangrenous,
purulent, apoplectic, cancerous, or tuberculous, globular dilatation
of a bronchus included, pectoriloquy may be perceptible. But it
may not occur at all; or, if occurring, may be transitory or inter-
mittent. The conditions of an excavation most conducive to such
resonance are—moderate size; smoothness and density of its
internal surface, hence absence of bands either traversing its area
or coasting its walls; emptiness; superficial position, and especially
adhesion of its periphery to the parietes of the chest; thinness and
hardness of that portion of its walls next the surface; and free
communication with the bronchi. Where, on the contrary, a cavity
is possessed of flaccid irregular walls, is more or less nearly filled
with fluid, and deeply seated, with healthy lung interposed between
it and the surface, the resonance will be wholly deficient in pecto-
riloquous character, and may be strongly or faintly bronchophonic,
or absolutely null. Moderate size is of importance; small cavities,
unless under special circumstances of seat, are rarely pectoriloquous;
and very large dimensions are equally opposed to such resonance. 2

Yery small diameter of the communicating bronchi impairs the
distinctness of the phenomenon ; and want of communication with
the bronchi, also, will prevent its development, persistently or
temporarily, according as the obstruction is itself permanent or
dependent upon passing circumstances, such as accumulation of
sputa in their interior. On the other hand, as observed by Laennec,
where the number of fistulous openings by which a large excavation
communicates with the bronchi increases, pectoriloquy becomes
indistinct or ceases altogether; and if a communication be set up
between a cavity and the pleura, or if the contents of the former
escape into the subcutaneous cellular membrane, the phenomenon
of pectoriloquy disappears. It follows very clearly from these
facts, that pectoriloquous bronchophony must be frequently wanting
in cases of caverns in the lungs, and that the other signs of destruc-
tion of pulmonary substance are much more trustworthy.

1 McLane, TJ. C. H., Males, vol. xii. p. 181,Oct. 1855. Bronch.oph.ony is actually
sometimes better perceived with the whispered than the ordinary voice : Wright,
U. C. H., Females, vol. xv. p. 14.

2 Thus (Green, U. C. H., Females, vol. v. p. 148), over an enormous tuberculous
cavity furnishing perfect amphoric respiration with metallic echo, there was occa-
sionally complete absence of vocal resonance of any kind.
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413. When the vocal resonance has a metallic character, is not
transmitted forcibly through the stethoscope, is not articulate, but
conveys the impression of its being produced in a hollow space of
large size it is called amphoric, from the similarity ofthe phenome-
non to that produced by speaking into an empty pitcher.

414. jEgophony (<«yof gen. of <«£, a goat, and $ww?, voice), the
name given by Laennec to a special resonance, distinguished by its
tremulous, nasal, and cracked character, suggestive of the bleating
of a goat, is another variety of bronchophony. When most
strongly marked it is distinctly ringing, jarring, and muffled; is
synchronous with the articulation of each word, or follows it im-
mediately, like a feeble, sometimes whispered, echo of higher pitch
than itself; conveys the idea of somewhat distant origin; does not
appear to traverse the stethoscope, but rather to flutter tremulously
about the applied end ; is commonly persistent, but of short dura-
tion; audible over a very limited surface, and occasionally capable
of being altered in position by varying the posture of the patient.
Certain modifications of pure aegophony have been happily com-
pared by Laennec to the voice passing through a metallic tube or
cleft reed—that of a person speaking with a counter between his
lips and teeth—and to the nasal twang of the exhibitors of Punch.

415. Earely lasting more than from two to five days, Laennec
has known aegophony continue in cases of chronic pleuritic effusion
for several months. It does not accompany all notes of the voice,
nor all words, even though pronounced with the same pitch: this
peculiarity does not depend on the loudness of the laryngeal voice.

416. Pure aegophony is observed in certain cases, where a stra-
tum of fluid contained in the pleura compresses the lung. The
precise thickness of the layer of fluid most favorable to its produc-
tion cannot be either laid down as matter of observation, or satis-
factorily calculated. Laennec states that he has discovered this
sign, when there were not more than three or four ounces of fluid
in the chest: I have certainly no experience of its occurrence with
an amount even nearly so small. It appears in fullest force during
the period of gravitation, before any detrusion of the parietes has
occurred, and consequently while the fluid is still moderate in
quantity, and at its upper part spread thinly over the pulmonary
surface. With the increase of effusion it disappears altogether, to
return again when absorption has reduced the liquid to a thin
layer. So, too, in cases of paracentesis for empyema, aegophony
sometimes appears after a certain portion of the fluid has escaped.
On the other hand, exceptional instances occur, not always explica-
ble by the existence of adhesions, in which aegophony remains in
spite of very abundant accumulation. I have seen such cases, 1 and
such a one has been published by Andral (Clin. Med., t. ii., Obs.

'e. g. Ward, U. C. H., Females, vol. xi. p. 63.
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xxi.), where displacement of the diaphragm and heart gave evi-
dence of the abundance of the fluid.

417. Supposing the patient to be examined in the sitting posture,
the seat of the phenomenon will be found to be the neighborhood
of the inferior angle of either scapula, and a few inches on either
side in a line with that angle; in very rare cases extending almost
to the nipple in front. This limitation of seat is important as
diagnostic of true aegophony. The shrill aegophonic quality of
resonance, traceable to a naturally sharp and tremulous character
of the voice would be thus at once distinguished from resonance
actually caused by the presence of fluid in the pleura, inasmuch as
it would exist in the highest degree wherever the dulness under
percussion was most marked; that is, commonly at the base ofthe
lung. Now aegophony does not exist where the dulness is greatest:
far from this; such a quantity offluid as is capable of causing very
notable dulness (rise of pitch with loss of tone) willalmost inevit-
ably, as just seen, cause the disappearance of aegophony, if it have
previously existed. Exceptional cases are met with, however, in
which the seat of true aegophony is more extensive. Laennec
sometimes observed it over the entire affected side at the com-
mencement of the disease. In two such cases he "ascertained, by
examination after death, that this peculiarity depended upon the
retention of the lung in partial apposition with the chest by means
of pretty numerous adhesions, so that the lung became invested
by a thin layer of fluid over its whole surface. In cases of this
kind, the sign in question is observable during the whole period of
the disease." Whether aegophony is produced precisely on the
level of the upper border of the pleural fluid, or at a variable ele-
vation of that fluid, where it is of a certain thickness, is a very
difficult point to decide; but the conditions of the respiratory
sounds and of the percussion-note, appear, as a rule, to support the
latter, the less commonly received, view.

418. Movableness of aegophony [406] is essentially a character
of short duration: the displacement of the fluid either ceases to be
possible from the interference of plastic exudation, or the quantity
of fluid increases to such a degree as to exclude altogether the
conditions of its development.

419. Inflammatory and dropsical accumulations of fluid in the
pleura are the states to which true aegophony is almost peculiar—
its existence incases of hydropericardium is altogether exceptional.
In cases of pleuro-pneumonia, when fluid exists to the necessary
amount in the pleura, the resonance of hepatization becomes modi-
fied very usually by an aegophonic twang; but it is extremely rare
to observe marked aegophony in these cases. It is true that, in the
time of Laennec, the apparently important discovery was made,
that aegophony exists in some instances of simple hepatization ; but
the observation (though confirmed of late years by Skoda) appears
to me to require corroboration. The bronchophony of hepatiza-
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tion is often sniffling and high pitched, but it is not tremulous, and
I have never yet detected vocal resonance simulating aegophony,
as an attendant on simple inflammatory induration of the lung, un-
less the ordinary voice of the patient was of shrill tremulous cha-
racter. Hence this exceptional species of resonance is most
frequently encountered in persons, more especially women, of ad-
vanced age. I have been gratified by finding that M. Grisolle's
experience (Pneumonie, p. 242) has led him to a very similar con-
clusion. The bronchophony of hepatization may occasionally be
given a shrill nasal aegophonoid character by making the patient
speak with the nostrils closed.

420. The theory of vocal resonance, in itself of little direct
clinical importance, has acquired great interest from the part it has
been ingeniously made to play by Skoda in his attempt to remodel
the doctrines- of auscultation at large—more especially as whatever
doctrine be accepted in its explanation may, mutatis mutandis, be
applied to the varieties of bronchial breathing.

420*. Before we proceed to the discussion of this subject a few
preliminary observations are requisite. In the case of natural
respiration, that which is heard at any portion of the chest's surface
is, it is taken for granted, produced in the lung-substance nearest
the ear. The assumption is obviously, however, sometimes incor-
rect. At the sterno-clavicular angles, for instance, the bronchial
breathing heard is not produced in the parenchyma overlaying the
bronchi, but generated in those tubes themselves and conveyed to
the surface—drowning, as it travels, by its greater intensity and
harshness, the breathing-sounds of the intervening and adjacent
lung-substance. Again, respiration can be distinctly heard in the
mass*of cases over the liver to a greater or less extent below the
margin of the lung. Hence there are spots where, in the natural
state of the breathing apparatus, we hear not what is passing im-
mediately beneath, but at a greater or less distance. A striking
illustration of another kind presents itselfin the case of the voice,
produced, as it is, in the larynx, yet audible, with various intensi-
ties, in various regions of the thorax.

Now in these cases the only principle in action is that of conduc-
tion of sound.

421. In disease, this phenomenon of conduction becomes most
important, as it furnishes, according to common belief, the main, if
not the sole clue to the explanation of a variety of morbid breath-
ing-sounds. 1 Not only the lung-substance, but the parietes them-
selves conduct: thus the existence of bronchophony and bronchial
breathing over the vertebral column in cases of hepatization is well
known—the bony structures here play the part of conducting
media.

This premised, let us consider the theory of bronchophony.
1 Probably also applicable, as already suggested [221], in explaining morbid

percussion-note under certain circumstances.
9
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421*. Laennec regarded bronchophony as an essential dependence onincreased
density of the pulmonary texture, and supposed that it was simply produced by
the greater facility with which comparatively dense and comparatively homoge-
neous tissue—homogeneous from the exclusion of air—conducted the laryngeal
vibrations.

422. This explanation is inadequate tomeet all the circumstancesof the case.
In the first place, bronchophony may exist, and this to an intense amount, over
lung rarefied to such a degree as to give actually almost tympanitic resonance
under percussion. Of this fact, not generallyknown, or, at least, taught, I have
observed a certain number of examples, where post-mortem examination left no
doubt of the absence of any textural change in the lung except emphysema. In
the second place, as was, I believe, first mentioned in print by Skoda, the voice
resounds sometimeswith greater intensity over the chest than over the larynx
itself. In the third place, the pitch of thebronchophonic differs sometimes dis-
tinctly from that of the laryngeal voice. These facts, without disproving the
partial correctness ofLaennec's theory, show at least thatit requires an addition
of some kind to make it include all the varieties of the phenomenon.

423. Skoda, holding the general doctrine thatthe "varying conducting power
of the healthyand diseased lung-substance cannotbe takenas a basis of explana-
tion of the phenomena of auscultation,"1 specially opposes Laennec's views of
the mechanism of bronchophony on the following grounds :—

424. (a) Bronchophony may in the course of a few minutes appear and disap-
pear over hepatized lung, the other physical signs, especially the percussion-
sound, having undergone no change, (b) When vocal resonance thus suddenly
disappears, it may as suddenly be restored by making the patient cough or
breathe deeply, so as to free the bronchi from fluid in the part of the organ
ausculted. (c) In cases of pleuritic effusion, the resonance grows weaker and
weaker in proportion as the fluid increases; now as the lung grows more and
more solid, the greater the quantity of pleural fluid compressing it, the reverse
ought to be observed, were Laennec's doctrine of solidification and improved
conducting capability well founded, (d) If a healthy and a hepatized lung be
removed from the body, and if, while one person speaks through a stethoscope
placed in contact with the surface of each organ successively, a second listens
through anothef stethoscope placed at an opposite point of that surface, the
listener will find that more intense resonance reaches the ear through the healthy
than the diseased lung, (e) It is an error to suppose sounds are better con-
ducted by solid bodies than by air; if it were so, we should use a solid, not a
hollow, stethoscope.

425. What is the force of these objections ? Let us examine them seriatim,
(a and 6) Since I first became acquainted with Skoda's statement concerning
the appearance and disappearance of bronchophony in hepatization, I have
repeatedly endeavored to produce artificially the change he describes. Now.
as a rule, the experiment has wholly failed. 2 In some rare instances a very
slight passing change in the force of resonance may, it is true, be perceived—
the question is, what is its cause? Skoda, assuming that the alleged temporary
disappearance of bronchophony over hepatized tissue depends on passing
obstruction of the tubes with fluid secretion, conceives he has found an argu-
ment against Laennec's doctrine of increased conducting power in hepatization;
for "were such increase of power real, it would be a matter of indifference,
whether air or fluid were contained in the bronchial tubes." But is this the
fact ? Is it true that, on the doctrine of increased conducting power, it makes
no difference whether one portion of the series of conducting media consist of
fluid or air ? Obviously the onus of proving the fact, if it be a fact, rests with

1 Zweite Auflage,p. 36. In the fourth edition (p. 37) this negation is limited
to the "strength and purity of the voice."

2 e. g. Shay, U. C. H., Females, vol. ix. p. 144. (Pleuro-pneumonia) "Several
coughs, which produce a good deal of loose rhonchus, do not in any way affect the
characters of the bronchophony."
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Skoda: meanwhile, we are justified in believing, that such partial variation in
the composition of the conducting materials doesexercise a certain influence on
the general result; an influence quite capable of explaining the very slight
variations in the intensity of bronchophony, that have fallen under my notice.
Again: Let us suppose a case of hepatization of a tolerably thick stratum of
the posterior part of a lung; bronchophony is heard, in such a case, at the
Eosterior, not at the anterior, surface of the chest. Now, as, according to Skoda

imself, reinforcement of voice would, under the circumstances, take place about
the central tubes, how comes it, if his notion of the superiority of healthy over
solidified tissue, as a conducting material, be constantly correct, that broncho-
phony is not heard in front over healthy texture, instead of being, as it is,
audible in the hack, over the hepatized parts ? This seems to me an objection
fatal to the doctrine, (o) The argument derived from the phenomena of pleu-
ritic effusion seems feeble, and, indeed, unsound. The interposition of a masf
of fluid between the condensed lung and the surface alters the terms of the
problem completely. It has been shownby Colladon and Sturm, that sonorous
rays which reach the surface of water at a very acute angle do not pass into
the air, but undergo reflection in the interior of the liquid. Now the angle at
which the sonorous vibrations reach the fluid from the bronchi, and ultimately
reach the outer surface of the pleural fluid,may very possibly often prove of the
degree of acuteness fitted to prevent their passage into the air. At all events
Skoda, by ignoring the new influences likely to be exercised by the fluid, renders
his argument valueless, (d) The results I have obtainedfrom some experiments
on the conducting powers of hepatized tissue, do not agreewith those announced
by Skoda. First: It is, I admit, quite true, that tissue, called hepatized, may
conduct the voice no better, or even less forcibly, than a similar thickness of
healthy parenchyma; but it is equally true that this is not a constant result. I
have occasionally found hepatized lungs, taken from the body, conduct the sound
with extreme intensity. And thesevarying results maybeobtainedfrom different
lungs, which the naked eye would judge to be in the same state physically, in
regard of their shares ofair, fluid, and semi-plastic substance: but it is evident,
from the variations in result, that, acoustically, they are in different physical
states; and that, therefore, such experiments as Skoda's are not to be trusted
to. Specimens ofparenchyma, apparently identical, are inreality widely different.
There can, for example,be little doubt, that varying homogeneousness plays a
more important part than any observable so-called solidification in regulating
the conducting power of the lung. In the varying homogeneousness ofdifferent
specimens may, in truth, liethekey to thedifficulty—though, unhappily, it is a key
which cannot practically be used. Secondly: If, while one person speaks into a
stethoscope with its narrow end introduced into the trachea, a second listens
over a part of the chest where hepatized lung lies beneath, and where intense
sniffling bronchophony existed during life, the listener will often be surprised at
thesingular and totalabsence of sound. Skoda, admitting thisfact, attempts to
evade its force by supposing the vibrations to be interfered with by fluid in the
bronchi. To this I wouldreply, that I have satisfiedmyselfof thetotalabsence
of such post-mortem resonance over pneumonic solidification, in a case where the
bronchi, to the third and fourth divisions, were peculiarly free from fluid, and
scarcely any spumous liquid infiltrated the parenchyma— which very same
parenchyma, removed from the body, conducted the voice from one stethoscope
through another with striking intensity. If we consider the main difference in
the physical conditions of the parts, when an individual himself speaks, or when
another speaks into his trachea after his death, an obvious explanation of the
experimental failures to imitate the bronchophony of life suggests itself. In the
deadbody, in truth, the laryngeal, tracheal, and bronchial walls take no share in
the production or conduction of the sound, which is propagated by their con-
tained air alone; whereas in life the walls of those tubes obviously conduct their
sonorous vibrations. Besides, hepatized and healthy lungs are not strictly com-
parable in and out of the body in regard to this matter: within the body the
contact ofa hepatized lung with the chest-wall is more perfect than of a healthy
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one; and, admitting that the former is a worse conductor in regard of the con-
dition of its substance, it may be a much better one through the closeness of its
union, especially if adhesive, with the parietes. Here is a point which has been
totally overlooked by the Viennese physician and his followers, (e) The illus-
tration of the habitual preference of the hollow over the solid stethoscope falls
pointless—because as much importance is tobe attached to homogeneousness
as to density.

426. I conceive then, that, whether Laennec's doctrine be true or false, the
arguments justreviewed fail toprove it unsound. Skoda himselfnaturally thinks
otherwise; and, excluding the walls of thetrachea and bronchi from all share in
the conduction of the sonorous vibrations of the chorda; vocales 1 (an office
assigned by him to the contained air of those tubes alone), maintains that
bronchophony is really produced by consonance of the air in the bronchial tubes
with the laryngeal voice.

427. The%typothesis of consonance does not appear to me satisfactory; and
it unquestionably fails to meet all the circumstances of the case. The reasons
onwhichI ground this opinion are as follow: (a) Air in any inclosed space does
not consonate with every sound produced at its orifice, but only with the funda-
mental note of that space, and with certain others having a fixed harmonic rela-
tionship to thatfundamental note—with certain of its concords, in short. This
is easily ascertained, in a rough way, by running the gamut with the voice at
the mouth of an empty water-bottle; one note only of the octave is at all mark-
edly reinforced'by consonance within the cavity—one or two others (according
to the distance from the orifice at which the vocal sound is emitted, and the
depth of the mass of air within the bottle), very slightly increased in loudness.
Now, on the contrary, when bronchophony exists, it is audible with successive
notes of the octave, standing in no harmonical relationship to each other—abso-
lute discords, in short. These successive notes are most loudly bronchophonic
at the lowest part of each register (whether bass, tenor, or soprano) ; but the
force of bronchophony gradually decreases, not at harmonic intervals, but on
each successive note from below upwards, until the resonance disappears alto-
gether; and obviously the greater force of bronchophony with grave tones, as
contra-distinguished to acute ones, has nothing to do with the principle of con-
sonance—for consonance, where its conditions are fulfilled, will occur with notes
of the latter, as well as of theformer class, (b) Bodies consonate only in unison,
or in certain fixed harmony, with the original sound which throws them into
vibration.2 Now the pitch of the bronchophonic voice varies irregularly from
that of the laryngeal with which it coexists. This difference of pitch is espe-
cially to be caught in cases of hepatization, and is sometimes very striking in
amount; the corresponding notes heard in the larynx and on the surface of the
chest are then, very perceptibly, discords, (c) Skoda's exclusion of the tracheal
andbronchial walls from participation in the conduction of the laryngeal voice
is at variance both with theory and experiment, and cannot for a moment be
acceded to. (d) In cases where the bronchophonic voice is very positively and
notably louder than the laryngeal, it is difficult to believe, from the mere fact of
the intensity of the sound, that the phenomenon can be due to consonance. For
a consonating sound, as a rule, is vastly more feeble than the primitive tone
eliciting it: and the nicest adjustment of the quantity of air in the consonating
body, presuming this to be hollow, is required, in order to produce any serious
increase in the amount of loudness. Let it, however, be granted, argumenti

1 Auscultation; Vierte Auflage, pp. 36, 40, and 68. He, of course, admits that
the bronchial walls, in the spot where consonance takes place, intensify the con-
sonating tones of the air within them by their own vibration; but this is a very
different thing from professing those walls take part in the production of broncho-
phony by conducting the laryngeal voice.

2 The unison-note alone is distinct to ordinary ears ; the consonating harmonics
are so faint as to require a most highly-trained, as well as originally perfectly en-
dowed, ear for their detection.
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gratia, that chance may sometimes cause the column of air between the larynx
and the seat of bronchophony to be of the appropriate length to produce a
marked increase of sound—the doctrine of Skoda gains nothing by the conces-
sion. For, be it remembered, Skoda rejects conduction as an elementof bron-
chophony;bronchophonic voice is, in his apprehension, consonating voice alone;
consonating voice is, then, under the above circumstances, by admission, louder
than the original voice. Now, here is an idea irreconcilable with observation;
for it does not appear that (provided the original and consonating sounds be
produced by bodies of the same class, as vibrating strings, hollow boxes, solid
plates, &c.) the consonating sound is ever louder than the original tone.1 (e) If
the excess of loudness of the bronchophonic over the laryngeal voice were from
consonance, vocalfremitus (inasmuch as the walls of theconsonating tubes must
vibrate in the direct ratio of the vibration of their contained air) ought to rise
and fall exactly as vocal resonance. Now, as is notorious, these two pheno-
mena do not invariably maintain any direct relationship to each other; one may
gain, while the other loses, in intensity.

428. These objections appear to me conclusive against the pure doctrine of
consonance, while they show that if consonance plays any part in the productionof bronchophony, it must be a subsidiary, rare, and accidental one. And even
this concession is rather made on the ground, that the occurrence of consonance
within the chest is, &priori,possible, than in deference to thearguments actually
adduced in its favor.

429. From the discussion into whichI have now entered, it would follow that
the mechanism of bronchophony is probably complex, and certainly not, as the
attempt is commonly made to prove it, invariably one and the same.

430. There are four points which appear especially worthy of consideration :
the conduction of laryngeal voice; its possible increase of intensity, within
the chest; the distance at which that increase of intensity, if real, is effected
from the part of the thoracic surface ausculted; and therelationship of pitch of
the laryngeal and bronchophonic voices.

431. First. In regard of conduction of laryngeal sound, theory would support
the inference, that as the human voice is best propagated in air, the more the
lungs were rarefied, the greater would their conducting power become ; and, in
accordance with this, it is certain that intensebronchophony is sometimes heard
over highly emphysematous tissue. However, on the other hand, as both the
tracheal and bronchial walls themselves vibrate during speaking, any really
solidmaterial directlyconnecting a large bronchus with the surface of the chest,
must conduct those vibrations forcibly; and in accordance with this, we find
thatwherever solid fibrous structure is seated in themanner supposed, broncho-
phony of the most intense character is audible. But if the union of the solid
material with the chest-wall be imperfect, if there be any interruption at the
planes of union of the conducting materials, the acoustic conditions are com-
pletely changed, inasmuch as interruption at the union of media of different
densities most deeply impairs the conducting faculty of the series. Here is one
clue to the differences of vocal resonance, observed in cases where the physical
conditions appear, on superficial view, identical; hence, too, we have no fair
reason to expect that in all samples of the variable semi-solid states comprised

1 The case may be very different where vibrations are communicated from a
body of one physical constitution to a consonating body of another class. Thus,
where a tube takes up the vibrations of a solid disk, the consonating note of the
tube may (by managing carefully the length of the vibrating column of air in the
interior) be made incomparably more powerful than the original tone: the quality
of such notes is exquisitely pure and full; and long ago Savart suggested the con-
struction of a musical instrument on this principle which, it seemed probable,
would exceed in melody and power any of those in use. Civilized musicians have
not profited by the philosopher's suggestion ; yet the savages of some of the Pacific
islands, curiously enough, have hit upon rude contrivances efficiently illustrating
the principle.
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under the title of " hepatization," conducting power should be affected in an
uniform manner—as experiment shows that it actually is not. Experiment, in
truth, alone can teach in each instance what the force of conduction really is in
the various complicated conditions ofphysical change in the lungs.

432. Secondly. It is indubitable, that the bronchophonic voice is sometimes
louder than thattransmitted through the stethoscope directly from the larynx.
The extreme rarity of this occurrence does not affect its reality; and hence,
some explanation must be found for the increase of intensity within the thorax.1

433. There seem to be three ways, as far as now known, in which a sound
may be reinforced beyond the seat of its production; by, what may be called,
unison-resonance, by consonance, and by echo. In all three, reflection of sound
is concerned; but the laws of that reflection are in each case different. This
will be best understood from a tabular view of the differences of the phenomena.
The reader will bear in mind that by unison-resonance is meant the reinforce-
ment which occurs in the box of the guitar or violin when notes are produced
from their strings, or when a musical-box, instead of being held in the air, is
placed on a table: by consonance is understood the reproduction of certain
notes of instruments or of the voice by other instruments, standing by: by echo
is meant the well-known phenomenon ofrepetition of sounds.2 All threeagree
in that the reinforced sound may exceed in intensity the original, and, besides,
differ from this in quality.

The table below, it may be well to observe, is to be read on the following
plan. The original and secondary sounds are connected in regard of their place
of production, in cases of unison-resonance, directly—in regard ofpitch all notes
of the octave are secondarily intensified in unison, &c.

Original and Secondary Sounds, how connected in regard of—
Place of TO. , Numberof °f Timeof

production. Pltch- repetitions. C^X Production.
In unison- Directly con- All notes of the octave in- No truerepetition; Never but Both simul-
resonance. nected. tensifled in unison. only swelling of one. taneous.

originalsound.
In conso- Separate, but A single note only of the Only one. May be one, Both nearly

nance. near. octave (or its harmonics) and certain simultaneous
intensified; that noteis the of its har-
fundamental note of the monies,
consonating body.

In echo. Separate,and Same note only. May be several. None. One distinctly
more or less sequential to
distant. the other.

1Real increase of vocal force within the chest in any case of bronchophony has
been denied as matter of fact. It is said the composition of the larynx renders
conduction through its substance imperfect, and that the thoracio bronchophonic
voice ought in fairness to be compared with that audible through the stethoscope
held to, or actually put into, the mouth of the speaker. But the objector forgets
that the converse, unfairness, might then be complained of; for the laryngeal voice
is reinforced in the cavity of the mouth. Some singers make immense use of this
reinforcing property of the mouth, thereby giving a peculiar character to their
style : compare in this aspect the genuine larynx-singing of Mario with the artifi-
cial mouth-vocalizing of Ronconi.

2 Strangely enough, Skoda's printed statements on the signification of " conso-
nance" are not altogether free from apparent contradiction. Thus, in one place,
he includes as examples of " consonance," both the reproduction of a note of the
human voice by a guitar-string, and the strengthening of tone which a vibrating
tuning-fork undergoes when held against a table, instead of being held in the
air; that is, he includes under the term "consonance" both consonance and
unison-resonance, as I have defined them above. Yet, in a later page, he tells
us that "consonating" bodies only reproduce their own fundamental tones, and
certain others numerically related thereto—that is, he excludes unison-resonance,
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434. Now the loudness of the bronchophonic voice is in all probability
partly due, under different conditions, to each of these three agencies in turn.

435. There can be little doubt that, in the natural condition of the chest, the
principle of unison-resonance comes into play. But it is totally unavailable in
the explanation of the bronchophony of hepatization, for the simple reason,
that such unison-resonance is perfect, exactly in proportion to the amount of
air contained in the resounding space. Imagine the box of the violin filled
with any solid or fluid material, and what comes of its property of reinforcing
sound ?' Had thisprinciple any influence in the generation of the bronchophony
of pneumonia, its effect would obviously be to transfer the phenomenon to
the healthy side of the chest, in cases where the solidificationwas limited to one
lung.

436. I am not disposed to question that, under peculiar circumstances, there
may be a repetition of sound by consonance, though this would be very difficult
to prove ; it does not appear to take place in hepatization.

437. Echo, too, seems a very probable cause of reinforcement, and this in
hepatized lung. The necessary conditions of reflection appear to be fulfilled ;
the tubes along which the voice is transmittedfrom the larynx are surrounded
by semi-solid material, proper, when compared with healthy tissue, to reflect and
concentrate the sound; while the air-cells and minute bronchi are closed to a
variable distance, and prevent its divergence. The tubes resemble so many
speaking-trumpets, and, justas in these instruments, the augmentation of sound
is produced by reflection from their quivering walls ; as this reflection tends to
propagate vibrations (otherwise divergent) in the same direction, increased in-
tensity of sound must be the result. And, further, if the reflected vibrations
chance to be brought to a focus within a large tube, then echo will occur; and.
as under ordinary circumstances, the echo may be materially louder than the
original sound. But it may be inquired, how, upon this theory, is the admitted
temporary diminution of bronchophony explicable ? Conceivably, by the dead-
ening influence of accumulated fluid in the tubes.2 Under these circumstances,
bronchophony would probably (I have not verified this conjecture) be heard at
some point of the chest nearer the bifurcation of the trachea. Again, it is pos-
sible that certain changes of posture altering the relationship of the reflecting
surfaces might interfere with the production of echo,by preventing the reflected
sounds from coming to their usual focus. Besides, the position of the auscul-
tator in respect of the focal point might prevent him from hearing an echo
really existing.3 The force of the echo will also rise, the smoother the bron-
chial walls, and the larger the tubes in which it occurs. And numerous other

and hence,by implication, defines the phenomenon altogether differently (Vierte
Auflage, pp. 37, 39). None of Skoda's commentators seem to have perceived (at
least, they certainly have not noticed) this very serious discrepancy.

' Every schoolboy knows the increase of tone given to the sounds of the Jew's-
harp by placing it in the ordinaryposition for playing, within reach of a resound-
ing cavity,—the mouth ; and there are few who have not accidentally learned the
hopelessness of attempting to play, if the said cavity happen to be partly filled
with eatables.

2 The effect of carpeting, or woollen cloth of any kind, in deadening the sound
of music in an apartment is well known. The intermixture of air and solid fibres
in the carpets, through which the sound has topass, deadens the echo between the
ceiling and floor, by which the original sound is swelled.—Herschell, Art.
"Sound" Encyc. Metrop. Aerated mucus and sanguineous serum in the bronchi
would have the same effect on vocal echo in those tubes as the carpeting under
the circumstances referred to above.

3 The existing theory of echoes generally is inadequate to explain many of their
phenomena. There is, or was, aruined fortressnear Louvain well illustrating this.
Here, if a person sings, he only hears his ownvoice,without any repetition; those
who stand at some distance hear the echo,but not the voice,—and they hear the
echo with surprising variations,—sometimes louder, sometimes softer,—now near,
now distant.—Burrowes's Cyclop., Art. " Acoustics"
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circumstances maybe conceived, but scarcelyproved, to affect the phenomenon.Among these, the composition of the gases within the bronchi may, for aught
that is known, hold an important place: hydrogen has been proved to deaden
sound greatly ; the effect of carbonic acid, mixed with other gases and aqueous
vapour, can only be ascertained from experiment.

438. Thirdly. As concerns the distance from the point of auscultation at
which the reinforcement of sound within the thorax occurs ; the further away,the less of the resonance will reach the surface: the amount, however, will be
modified by the conducting property of the interposed media.

439. A little consideration will show that these three conditions of bron-
chophony,—conduction of laryngeal sound, increased intensity of this within
the thorax, and proximity of site of the increase,—may or may not be directly
as each other; one may be in a state favorable to, the rest unfavorable to,
the formation of bronchophony. Hence the variable state of the sign in dif-
ferent cases of the same disease.

440. Fourthly. The relationship of pitch of the bronchophonic and laryngealvoices seems the most difficult part of the subject—difficult, at least, in those
cases where a distinct difference can be detected in the pitch of the two.

That the voice should, in travelling from one spot to another, undergo altera-
tion in pitch, seems, on first thought, opposed to the commonest experience and
to the recognized laws of acoustics. And in experimentally investigating the
point there are some easy sources of fallacy. Bronchophonic voice may be
muffled and husky, while the laryngeal tone is pure; and the quality of the two
may be essentially unlike. Nowthese differences may readily, unless great care
be taken, be confounded with differences in pitch. Fully alive, however, to the
possibility of such deception, I have endeavored to guard against it; and am
persuaded that the pitch of the bronchophonic voice does sometimes irregularly
differ from that of the laryngeal. How, then, is the difference explicable ? Con-
ceivably (1) by the production of a new note within the chest chiming in with
the laryngeal; or (2) by change of laryngeal note during conduction through
varying media in the thorax.

(1) The production ofnew note within the chest is, we have seen, possible by
unison-resonance, by consonance, and by echo. But the very name, unison-
resonance shows that this principle cannot be employed in explanation, when
difference of pitch is concerned. Nor will the principle of consonance serve us
either. For, though it is true thatunder favoring circumstances a note differing
in pitch from the original one may be generated by consonance, that different
note is always an harmonic of the original tone. Now, the difference of pitch
we have under consideration is irregular and non-harmonic. Nor will echo help
us through the difficulty; for though anechoed sound may differfrom its original
in intensity and duration, and even in quality, it always agrees with it in pitch.

(2) We are driven, then, to the phenomena of conduction through varying
media forrelease from our difficulty. And though it would probably be impos-
sible to prove that the change in pitch is thus actually effected in the chest,
there fs strong argument in favor of this mode ofagency.

Thus vit appears from an experiment of Savart) " let a long flat glass ruler
or rod, connected with mastic to the edge ofa large bell-glass, perpendicular to
its circumference, be very lightly supported in a horizontal position on a bit of
cork, and then let the bell-glass be set in vibrationby a bow, at a point opposite
the place where the rod meets it In this combination, the original
tone of the bell-glass is altered, and the note produced differs both from that
yielded by it, or by the glass-rod vibrating alone." 1 Again, Odier long since
ascertained, thatif hydrogen be breathed, the voice is raised in pitch.2

Now, here are facts showing thatpitch may be modified by conduction from
one kind ofvibrating solid to another, and that thepitch of sounds is controlled
by the nature of the gases inwhich they are produced. The application of these

1Quoted by Herschell, Art. "Sound," p. 807, Encyc. Metrop.
2 Eod. Loc. p. 76G.
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facts to our subject is sufficiently obvious; and, curiously enough, therevelations
they afford on the question of altered pitch, lend unexpected support to Laen-
nec in assigning the importance he does to conduction: they show that one of
the most importantattributes of bronchophony is solely explicable by conduction
—a point on which the followers of Skoda should meditate.

441. Finally, bronchophony seems to be a resultant, in lung-consolidations, of
conduction and echo: in emphysema, of conduction and unison-resonance: in
lung-excavations, ofconduction, unison-resonance, and echo: in cases of tumor
uniting a bronchus, or compressed pulmonary substance, to the surface, of con-
duction in the main, ofunison-resonance in a secondary degree. Besides, when
the necessary acoustic conditions exist—that is, when the tones of the laryn-geal voice chance tobear a certain mathematicalrelationship to thefundamental
note of a resounding space in the chest—true consonance may take a part in the
production ofbronchophony.

442. There are, besides, some subsidiary conditions, the influence of which
cannot be doubted ; viz., the density of the gases in the thorax, their'composi-
tion, their temperature, and the quantity of fluid in the tubes.

But, even with all these aids, there are some peculiarities of voice-resonance
inexplicable. How happens it, for instance, that in the great majority of per-
sons, the voice naturally resounds much more forcibly under theright than the
left clavicle ?

443. The whole of this argument on the subject of bronchophony
is reproduced verbatim from the edition of 1854. Subsequently,
views, in many respects similar, have been taken by Hoppe, Wint-
rich, and others. Hoppe even goes so far as to argue consonance
cannot arise under the circumstances which exist when broncho-
phony occurs; but in this extreme opinion I believe, for reasons
fully set forth in the text, he is in error. The most interesting
recent contribution by far on the subject (especially so to me, be-
cause it gives additional force to the echo theory) is that of Profes-
sor Fenger of Copenhagen.1 This observer has ascertained that in
certain cases of posterior hepatization of one lung, the morbid vocal
resonance and breath-sounds are not only audible over the entire
breadth of the vertebral column, as has long been known [421],
but that, on moving the stethoscope further out on the healthy side
of the chest, the respiration and voice will be most distinctly found
to retain a bronchial character at a certain distance beyond the
column. Now this fact, which I can fully confirm,2 may plainly be
explained by simple conduction. But Dr. Fenger finds that the
bronchial phenomena, having disappeared at a short distance from
the spine, reappear or are reinforced at a greater distance from the
same—for example, at the inner edge of the shoulder-blade, or in

1 On Echoes in the Human Thorax, translated by Dr. Moore in Dub. Hosp.
Gazette, Oct. 1856.

2 Poole, U. C. H. Males, vol. xvi. p. 207. "July 28, 1859. Whereas, about ten
days ago, on ausculting below and within the inferior angle of left scapula, there
was heard high-pitched bronchial breathing, well marked ; which said bronchial
breathing was traced with accurately the same characters across the vertebral
column to the corresponding point on the opposite right side ; now, respiration at
the former point is bronchial, but weak, mixed with rhonchal sounds of different
kinds, and respiration on the right side is full, exaggerated, with scarcely the least
bronchial quality. On both occasions thepercussion normal to the right of the middle
line." This was a case of left pleurisy with effusion.
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some instances much further out towards the axilla and side of the
chest. Now, here conduction evidently fails: it cannot explain the
phenomenon ofreproduced sound; and Dr. Fenger traces this with
much success to the intervention of the laws of echo.

444. Let us now glance at the theoryof aegophony. iEgophony, according*to
Laennec, is the natural resonance of the voice in the bronchial tubes, rendered
distinct by the compression of the pulmonary texture, and tremulous by its
transmission through a thin layer of fluid in a state of vibration. He thought
it probable, also, that the flattening, which the bronchi undergo from pressure
of the pleural fluid, had a good deal of influence in its production; the quality
ofresonance being such as might be anticipated from the shapeof the vibrating
tubes, resembling the mouth-piece of the bassoon and hautbois: it is not suffi-
cient in itselffor the production of the phenomenon; otherwise aegophony would
exist in cases ofabsorption with contraction of the chest, which is not the case.1Laennec adduces various arguments in favor of these views, and affirms that by
applying a bladder half filled with water over the larynx, the natural resonance
is transmitted through theliquid with heightened pitch and slightly tremulous
character. Skoda, holding that pure aegophony is audible in cases of pneumo-
nia and tuberculous infiltration, with or without cavities, as perfectly as where
fluid exists in the pleura, and maintaining that a piece of liver interposed be-
tween the larynx and stethoscope will produce the same effect on the transmit-
ted voice as a stratum ofwater, rejects Laennec's doctrine intoto. He believes
that the tremulous character arises onlyfrom impulses of a solid body against
some other body, solid, fluid, or aeriform, impulses which cannot occur within
the chest unless the voice consonates therein in a space filled with air; and
that, "probably" inmost cases, the wall of a bronchus, in which the air conso-
nates, reacts through impulses on that contained air, and so causes aegophony;
while it is also possible that the peculiar character may be occasionally given
by "mucus, &c," imperfectly closing the orifice of a bronchus, and imitating
the reed in the mouthpiece ofreed instruments. Dr. Sibson believes aegophony
to be "pectoral resonance accompanied by whispering friction-sound ; the two
sounds are heard together, just as the droneand the notes of the bagpipe."

444*. (a) Dr. Sibson's theory is plainly inadmissible; because pureaegophony
may be heard without the least shadow of friction-sound accompanying respira-
tion, and because in cases of hepatization with slight plastic exudation on the
pleural surface, there may be abundant friction-sound, while the vocal resonance
is totally deficient in aegophonic quality. Besides, the chest-motion during
speech is scarcely sufficient to produce friction-sound, which,at all events,could
only be expiratory in rhythm, (b) If Skoda's main theory were well-founded—
that of the quivering reaction of bronchial tubes on their contained air—itseems
difficult to understand why the bronchophony of hepatization should not always
be aegophonic; seeing that, as he himself teaches (what is of course true), vibra-
tion of the tubes always occurs when their contained air consonates. The sub-
sidiary suggestion concerning the imitation of reed instruments by bronchial
mucus is ingenious and plausible. Yet, whereas marked bronchophony with
more or less liquid rhonchus sometimes exists over lung, at once emphysematous
and bronchitic, I am not aware that an aegophonic quality has under the circum-
stances ever been detected : it may be rejoined, that theconditions of consonance
do not existhere: but this would scarcely be a fair argument, as bronchophony
(an alleged effect of consonance) does exist, (c) For my own part, believing as
1 do, that while other conditions may lead to a close simulationofaegophony, the
pure quality described by Laennec depends upon theinterposition offluid, I look
for the explanation of the phenomenon in some degree at least to that fluid. Iadmit at once that his experimental illustration of the doctrine fails in nine

1 At least during the early period of such absorption; uniform or globular dila-
tation of the bronchi is well known occasionally to ensue at the advanced periods.
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cases out of ten wholly; in a number of trials with oiled silk bags, containing
various thicknesses of water, it has occurred to me but once or twice to catch
anything of the quivering character which Laennec affirms attends the vocal
resonance. But how rude the imitation of the state of things in the pleura!
And as it is certain the peculiar character can in rare instances be perceived,
may not the success of the experiment in those cases depend on the relationship
of the superjacent water and theresounding larynx having by accident become
in regard ofacoustic conditions identical with or closely assimilated to those of
the pleural fluid and bronchophonic lung ? M. Woillez appears to me to have*
thrown out a valuable hint (Recherches sur VInspection, p. 437,1838) in suggest-
ing that the tendency to a vacuum within the pleura exercises an important
influence on the phenomenon : "a stratum of liquid," as he observes, "no mat-
ter how thin it might be, could not vibrate so as to produce aegophony ifit were
compressedbetween the lung and the chest-wall." Further, the abruptness and
the peculiar quality of aegophony are easily explicable by the intervention of
liquid; the experiments of Colladonand Sturm have shown that the durationof
sounds similarly produced differs notably in water and in air, and that their
quality is completely different. Thus a bell struck under water gives not one
as in air, but a quick sharp sound, as of two knife-blades clashed against each
other.1

445. Autophonia.—Before concluding the subject of vocal reso-
nance, it may be observed that efforts have been made to connect
peculiarities in the resonance of the observer's own voice (as he
speaks with the ear applied to the chest directly, or with the inter-
vention of the stethoscope) with the amount of density of the parts
beneath. Few auscultators can have failed to notice that, while
their voices sound with strong vibration from some chests, or from
certain parts of these, no such resonance occurs from others: it is
greatly more marked when the solid than the hollow stethoscope is
used. I have, however, not found any condition of lung uniformly
attended by, or uniformly free from, this sort of resonance called
autophonia by Hourmann; nay more, it may be so strong over an
abdominal tumor as to cause pruritus of the ear applied to the steth-
oscope.2 I consequently, in the present state of knowledge, attach
to it no clinical value. I have known this resonance of aegophonic
quality in pleuritic effusion.

§ III.—Resonance of the Cocoh.
I. IN HEALTH.

446. If the stethoscope be applied over the larynx or trachsea
of a healthy person while coughing, the act of expiration is found
to be accompanied by a sound of hollow character, varying in
respect of graveness and intensity with the voice of the individual;
the observer is not conscious of any sensation ofsuccussion in the
site of its production. Ausculted on the surface of the chest, the
cough in health furnishes a quick, short, commonly dull and indis-
tinct, somewhat diffused sound, produced at a distance, without
hollow or tubular character, not attended with any distinct sensa-
tion of succussion in the interior of the thorax.

1 Annales de Chimie et de Physique, t. xxxvi. pp. 243 and 254.
2 Dujardin, Enlarged Spleen, U. C. H., Males, vol. v. p. 198.
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II. IN DISEASE.

447. The modified states of the pulmonary cough, which occur in
disease,are the bronchial, cavernous, amphoric.

448. Bronchial cough, when well marked, is a sound of harsh
character; is attended with a sensation of very marked succussion
in the chest, and a slight degree of impulsion towards the ear of the
observer; is very rapidly evolved, and more concentrated under the
instrument than the natural sound.

449. Cavernous cough is characterized by its perfect hollowness
and metallic character. The sensation of production in an exca-
vated space of limited size, the strong impulsion and transmission
of the sound through the stethoscope with a force sometimes pain-
ful to the ear, are quite distinctive of this species of resonance.
Cavernous cough may be pure, or associated with cavernous rhon-
chus; if fluid be present in the cavity to a moderate amount, it will
not interfere with the production of the characteristic cough, and
the forcible agitation the liquid matter undergoes during the act
will of course be attended with rhonchus.

450. Amphoric cough is a loud resounding sound of metallic cha-
racter, conveying the notion of production in a large space more or
less empty; it is not forcibly transmitted through the stethoscope.

451. The varieties of thoracic cough are heard in the same cases
as the corresponding varieties of respiration; they are of little
utility in diagnosis. In pleuritic effusion, the quality of the cough
is sometimes segophonoid.

§ IV.—Phenomena common tothe Respiratory Sounds, to Rhonchi, and to the
Resonance of the Voice and Cough.

452. Differing from all the morbid conditions hitherto considered,
the phenomena termed amphoric echo and metallic tinkling, attend
the acts of breathing, of coughing, and of speaking. These phe-
nomena are fundamentally one and the same,—the echo of various
sounds, reflected by the walls of a capacious hollow space within
the chest, under circumstances modifying the force, concentration,
quality, and pitch of that echo. Metallic tinkling is the term origi-
nally applied by Laennec to a clear, ringing, highly metallic, single
sound, of very high pitch, not dissimilar to that produced by gently
striking a hollow glass vessel of globular form with a pin. Its
quality may, however, be more or less purely metallic, and its pitch
fall, and its clearness diminish, the tinkling character gradually
disappearing pari passu, till it gradually merges in the low-pitched
sound of buzzing amphoric echo. In different cases, or at different
times in the same case, this transition may be detected: and there
is a certain stage of the transition in which it is difficult to deter-
mine whether the term metallic tinkling or amphoric echo be the
most applicable. The metallic quality, though less clearly and
sharply defined is yet very obvious in amphoric echo,—which may
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be imitated with some success by speaking, breathing, or singing
into an empty water-bottle.

453. Metallic tinkling, occurring in connection with respiration,
coexists commonly with (or rather echo-like, follows), inspiration,
being prolonged somewhat into the succeeding expiration; it is
very rarely limited to the latter. Generally speaking, it alternates
irregularly with an amphoric state of the respiratory sounds, the
one unnatural state giving place to the other, after a variable and
for a variable number of respirations. It appears to be produced
either deep within the chest, or near the surface: and is rarely
persistent for any considerable number ofrespirations. Amphoric
echo may attend both sounds of respiration, or be limited to either.

454. Metallic tinkling of systolic cardiac rhythm may sometimes
be heard in pneumothorax with perforation. This phenomenon,
assimilable to cavernous rhonchus, produced in a cavity by the
heart's action [339], I have only known to occur on the left side.
Whether it is to be regarded as a metallic echo of the heart's systolic
sound, or as a result of the movement ofthe air within the pleural
sac, through the heart's impulse, I am unprepared to say.

455. Generally audible at the central height of the chest, laterally
or posteriorly (whence they may be propagated with gradually
diminishing intensity to the surrounding parts), metallic tinkling
and amphoric echo may be heard in every part of the thorax.
The most clearly marked and intensely developed metallic tinkling
I ever heard, was chiefly audible under, and a little outside, the
nipple: the case was one of tuberculous perforation of the pleura.

456. The mechanism of metallic tinkling and amphoric echo has been long
sought after with all the eagerness of curiosity; but observers are far from
having come to a uniform conclusion on the subject. I believe, as just men-
tioned, that the two phenomena are one and the same, fundamentally—echoes
of differentproperties from the walls of a large space, more or less favorably
disposed for reflection and concentration of sounds, produced either within the
area, at the outlet, or in the close vicinity, of that space. It appears, too, that
the low-pitched buzzing echo only requires the presence of air in the hollow
space, though water, in moderateproportional quantity, maybe present therein;
while the high-pitched tinkle requires fluid for its production—not that such
tinkle is physically impossible unless fluid be present, but that in the chest, the
conditions, independent of fluid, which are capable of generating it, do not co-
exist. In experimental support of this statement, it may be observed, that if
we blow, cough, speak, or sing, into an empty glass decanter, a low-pitched,
buzzing, amphoric echo only will be produced; metallic and ringing in quality,
it is true, but never of the tinkling pitch. 1 Let a little water now be placed in
the decanter, and theresult will be exactly the same, so long as the fluid is not
agitated. But agitation of the fluid changes the character of the echo. Thus,
let drops of water, slowly, and at distinct intervals, fall on the surface of the
fluid in the decanter, and the ear, applied to the surface of thevessel, recognizes
the most perfect imitation of metallic tinkling; just as in certain instances the
phenomenon occurs within the chest, independently of respiration, rhonchus,
voice, or cough, when a patient, with a very large cavity, or with hydro-pneumo-
thorax, suddenly changes from therecumbent to the sitting or erect posture,

1 The fundamental and consonating note of such vessels is always of low
pitch.
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and when, in all probability, a drop of fluid is precipitated from theroof of the
cavity to the fluid on its floor. Or, again, breathe into thewater by an elastic
tube, and the bubbling willbefound to produce a perfect tinkle.1 It isprobable,
too, that sounds, generated in fluid, on the close confines of a cavity, itself free
from fluid, maybe echoed with metallic tinkle by that cavity. Metallic tinkle,
so far as the human chest is concerned, seems to be essentially the echo of a
bubble, or at least of a sound generated within liquid. ,

457. The morbid states in which these phenomena have been observed, are
hydro-pneumothoraxwith and withoutbronchial communication, simplepneumo-
thorax, and large tuberculous excavations in the lung-substance. In the first
case, where the pleural cavity contains air and liquid, and opens into the lung,
both kinds of echo may occur with respiration, rhonchi, speech, and cough. If
respiration produce in any way single, isolated bubble-sounds, either by the
bronchial fistula opening below the level of the liquid or otherwise, metallic
tinkling will occur; if there be no bubble-sound, amphoric echo only will be
heard; hence, if the fistula open above the level of the liquid, there will be
amphoric echo, unless the fluid be by some means or other simultaneously
agitated. Rhonchi produced in the communicating bronchial tube or tubes,
will be echoed with tinkle, if their component bubbles be separately, and, as it
were, intermittently evolved; if otherwise, amphoric echo will be the result.
The influence of speech or cough will similarly vary. Fournet has endeavored
to show that the occurrence of one or the other variety of metallic sound, tink-
ling or amphoric, will also be found to depend upon the freedom and rapidity
with which the escape of air through the fistula occurs. If it make its way
from the fistula by rare, slow, and successive bubbles, tinkling will be evolved;
if the bubbles be numerous and closely following each other, amphoric echo
will be theresult. This idea seems to me well founded; if the drops of water
be allowed to fall rapidly into the decanter, in the experiment I have already
referred to, the sharp tinkle passes into the low-pitched and confused amphoric
echo. Fournet further holds that (as the level of the fluid is in some cases
capable of being changed with the position of the chest, and hence therelation
of the fistulous opening to that level altered), the same opening may at one
time be the possible source of metallic tinkling, at another, of amphoric echo.
Again, if the size of the opening increase much, amphoric echo will take the
place of tinkling; and, vice versa, if its calibre be diminished by obstruction
with pseudo-membrane or otherwise. Both phenomena will cease, he holds, if
complete closure of the opening be effected. It is, however, matter of certainty
that either kind of echo may occur independently of communication between
the pleura and bronchi; this last statement is consequently incorrect. In the
second case of non-fistulous hydro-pneumothorax, the agitation of the fluid by
coughing or by movement, or the fall of drops of fluid from the upper to the
lower parts of the pleural cavity, and perhaps even the echo of rhonchi in the
adjacent bronchial tubes, will cause tinkling. Thirdly, metallic echo, and even
tinkling, both vocal and tussive, we are assured by some observers, have been
heard in cases of simple pneumothorax, in which there was neither liquid effu-
sion, nor perforation of the pleura. Low-pitched echo may intelligibly be pro-
duced under the circumstances; but the absence of fluid, especially where vocal
sound is the alleged cause of the phenomena, makes it desirable that, in respect
of tinkling, the observation should be repeated. On the rarity of simple
pneumothorax it is needless to insist. Fourthly, large dimensions are an
essential character of pulmonary cavities, that give either variety of metallic
echo: all the four modes of production of both varieties may come into play
within them.2

1The experiments of Dr. Bigelow (Brit, and For. Med. Rev., vol. vii. p. 569),
made post-mortem on a patient with hydro-pneumothorax, gave similar results.

2 I must admit, however, in respect of the necessity of the presence of fluid
as a condition of metallic tinkling, that I have met with one or two cases where
I was not perfectly sure, though true metallic tinkling existed, that liquid was
present.
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458. That themetallic phenomena shouldbe, as is the fact, best heard in con-
nection with coughing and speaking, is just what might have been anticipated:
these acts require greater force of respiration than ordinary breathing; they
are, therefore, on the one hand, capable of propelling air through a passage
which would have resisted its progress under a less impulsion; and, on the other,
they themselves being more sonorous, more readily lead to audible echo. Forci-
ble and deep respiration will produce somewhat similar effects.

§ V.—Sounds and Murmurs op the Heart, as transmitted through the
Substance of the Lungs.

459. In order to avoid repetition, I must refer the reader to the
Volume on u Diseases of the Heart," for an account of the mode
and extent of propagation of the heart's sounds in the normal state
of the thoracic organs: there, too, are described the changes in
transmission of its sounds produced by disease of the heart itself
and of the great vessels. We have here only to do with cases
where, the heart and great vessels being healthy, morbid states of
the lung and its appendages, by changing the conducting power of
the media intervening between that organ and the surface where
auscultation is performed, pervert the natural mode of propagation.
Now, inasmuch as the physical sources of sound in the heart are
fluid and solid only, and aeriform matter has no direct connection
with them, the displacement of air in the lung, either by fluid or
by solid matter, would be favorable in theory to the conduction of
the cardiac sounds through the pulmonary substance: while in-
crease of air within the thorax would have the contrary effect.
And so the positive intensity of sound produced in the heart re-
maining unaltered, its relative intensity, as discovered at different
parts of the thoracic surface, might be changed.

460. Experience supporting, in the main, this theoretical consi-
deration, teaches us that whenever the cardiac sounds (the heart
itself, the great vessels, and chest-walls being healthy), are found
to be of greater intensity at any given point of the thorax, than
at some other point nearer that organ, the lung, pleura, or medias-
tina have either in the former situation undergone some change,
rendering them unusually good conductors of sound, or, in the
latter situation, undergone some alteration diminishing their con-
ducting power. The anatomical state in the first class of cases will
be one of condensation or induration; in the second, ofrarefaction.

461. Increased intensity of transmission of the heart's sounds
is thus observable in pneumonia, chronic pulmonary consolidation,
tuberculous disease, extensive pulmonary apoplexy, and oedema,
dilatation of the bronchi, cancer of the lung, and solid accumula-
tion in the pleura or mediastinum. The influence of pleuritic effu-
sion will vary with its amount; the sounds, as a rule, will be better
heard through a small extent ofbadly-conducting lung, than through
a large mass of better conducting fluid. Hitherto phthisis has been
almost the only affection in which this means of diagnosis has been
commonly applied. If the heart's sounds be more distinctly audi-
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ble under the right than the left clavicle, and if the excess be
sufficiently marked to leave no doubt as to its reality in the mind
of the observer, the circumstance, in conjunction with the locality
of its existence, affords presumptive evidence of tuberculization.
Generally speaking, other signs of a more direct character are ob-
served at the same time; but in certain cases of incipient and
rather deep-seated tuberculous deposition, it is often a source of
satisfaction to have this additional sign to apply to. Its absence
would not, however, by any means impugn positive evidence of
consolidation derived from other sources. Whatever be the cause
of the sign, it is for obvious reasons more readily substantiated at
the right than the left side.

462. Diminished intensity of transmission of the heart's sounds,
on the other hand, accompanies highly marked emphysema. The
importance of this fact is habitually acknowledged in respect of
the prsecordial region, where the sounds may be almost completely
muffled by an intervening thick mass of rarefied lung: but the
sign may be established elsewhere. Thus, in a case of intense em-
physema of the left lung, to which the disease was limited almost
completely, and especially marked at the posterior aspect of the
chest, I some years ago detected that the heart's sounds were con-
siderably more distinct posteriorly on the right than the left side.
As there was no evidence of induration of the right lung, and as
the sounds there were not louder than is sometimes observed in
healthy individuals, the difference on the two sides could only be
ascribed to diminished conducting power on the left. This sign,
in the rare cases where it could be established, would appear to
warrant the diagnosis of general emphysema of the substance of
the lung in its deeper parts, as well as on its surface—a point of
some importance; for diagnosis, as well as anatomical investigation
after death, generally aims too exclusively at the detection of super-
ficial emphysema. The influence of pneumothorax varies; as a
rule, it impairs the force of the sounds, but sometimes they seem
to echo in the pleural cavity, as they do in a flatulent stomach, and
so become intensified: I have observed this variation within
twenty-four hours.

463. When the conducting influence is a weakening one, the
observer should specially notice the second sound of the heart:
when an intensifying one, the first.

464. Whether the heart's sounds may be modified in the course
of transmission in virtue of any other principle than conduction,
will be elsewhere considered.

465. The conduction of cardiac murmurs is modified on the same
principle. But does any condition of lung generate either cardiac
or vascular murmur, independently of disease of the heart, or of
those conditions of the blood, spanaemic and other, which render
its movement soniferous? It is by no means very uncommon, as
Dr. Stokes was the first to state, to observe a sharp blowing mur-
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mur in the subclavian artery where the apex of the lung is con-
solidated by tubercle—a murmur completely wanting in the heart,
aorta, carotid, or opposite subclavian. Dr. Stokes ascribes it to
falling in of the infra-clavicular region, to consolidation of the lung,
and to sympathetic irritation. He has found it remittent occasion-
ally, and removable by leeching or by an attack of haemoptysis.
My observations agree almost completely with those of Dr. Stokes.
But the nature of the consolidation is a matter of indifference; and
I think this murmur is of rare occurrence, unless there be systolic
murmur at the base of the heart. It is sometimes connected with
a murmur at the second left, or pulmonary, cartilage, evidently
seated in the artery of that name ; is more common on the left than
the right side; is greatly increased in force by suspension of the
breath; sometimes disappears and reappears in the course of a few
minutes ; is sometimes removed by change from the sitting to the
lying posture, and vice versd, or even by brisk rotation ofthe arm.
In quality the murmur varies from soft blowing to a sharp whist-
ling. It may continue for years, and seems more frequent in men
than women. The pressure to which the vessel is submitted from
the indurated and commonly contracted lung, especially when cou-
pled with the least spanaemic tendency of the blood, seems its
essential cause—though the condition of the circulation in the part
may impede or promote its formation.

466. Dr. Latham points out soft, blowing, systolic murmur, lim-
ited to the pulmonary artery, as a frequent concomitant of tubercles
in the lungs. I have met with it occasionally unassociated with
subclavian murmur; but of this more hereafter.

SECTION VI.—SUCCUSSION.

467. It has been seen that the succussion of certain contents of
the chest, produced by the heart's impulse, and by the act of cough-
ing, may give rise to physical phenomena of diagnostic import.
And it was known to Hippocrates that if the chests of certain pa-
tients laboring under thoracic diseases be shaken, a " sound may be
heard on the affected side." Hippocrates, however, erroneously
supposed empyema to be the disease giving rise to this sound: his
pathology was defective, but his observation correct: and the phe-
nomenon retains to the present day the name of Hippocratic, or
thoracic, succussion-sound.

468. The succussion necessary for the production and detection of
this phenomenon may be performed by pushing the patient's trunk
abruptly, but with gentleness, forwards and backwards, while the
observer's ear is applied to the chest; or the patient may himself
move his chest once or twice in the manner indicated. The sound
resembles closely that perceived on shaking a decanter partly filled
with water close to the ear. Like that, it is a gurgling splashing
noise, the precise tone of which varies with the density of the fluid,

10
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and the proportional quantities of fluid and of air present. It dif-
fers in point of intensity according to the suddenness and force of
succussion; but may be so easily produced as to be detected on the
least movement of the patient, or during coughing. It may be
audible at a distance from the chest, and be heard while the splash-
ing movement is felt by the patient himself, and is, or is not, accom-
panied with metallic tinkling. Its duration varies greatly; it may
last for years, though this is very rare: in such chronic cases it is
perceived by the patient as he walks down stairs, rides on horse-
back, or moves the trunk abruptly. It is not invariably a persist-
ent condition when once developed; within twenty-four hours it
may be present and cease to be producible, to recur again within a
short period.

469. Produced by abrupt collision of air and liquid in an echoing
space of large dimensions, the sound under consideration may be
detected in hydro-pneumothorax, with or without bronchial fistula,
and is occasionally to be heard in tuberculous excavations of unu-
sually great size. Commonly audible over the general surface of
the affected side, it may be limited to the anterior regions. 1 The
sign is, however, by no means always to be discovered in hydro-
pneumothorax : and one reason of its absence, thickness, and pro-
portional excess of purulent fluid, was mentioned by Hippocrates,3

it is certainly true that the thinner the liquid the more readily is
the sound produced.3

SECTION VII.—DETERMINATION OF THE SITUATION OF CONTIGUOUS
PARTS AND ORGANS.

470. The object ofattempting to determine the situation of other
parts than the lungs themselves, when the diseases of these organs
are the subject of investigation, is, as might be anticipated, to infer
from any change in that situation the existence of some pulmonary
affection capable of producing it. Experience has shown that such
displacements do occur; and further, that when present they are
among the most conclusive, as they often are the most readily
ascertained, signs of the associated pulmonary affection.

471. The organs and parts liable to undergo displacement in
consequence of pulmonary disease are—The Heart, the Mediasti-
num, the Diaphragm, the Liver, the Spleen, and the Stomach. The
existence of displacement of these parts and organs is determined
by means of various other methods of physical diagnosis, by in-
spection, by application of the hand, by percussion, and by auscul-
tation ; very rarely by mensuration.

472. The Heart may be removed from its normal position by
Detrusion, Elevation, and Procidentia.

1 Louis, Phthisie, eU 2, p. 412. Paris, 1843.
2Laennec, by Forbes, Amer. edit. p. 541.
s Healey, U. C. H., Females, vol. x. p. 91; the splash imperfectly sonorous

during life, the pus very thick at post-mortem examination.
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473. Lateral detrusion, for obvious reasons more readily detected
when occurring towards the right side, is there commonly asso-
ciated with procidentia; on the left, with some degree of detrusion,
backwards and upwards. The progress of the displacement to the
right side is usually gradual from its commencement till it has at-
tained its greatest amount, when the organ pulsates between the
fifth and seventh ribs to the right of the sternum. On the left it
may be pushed almost under the axilla, its point being at the same
time raised the width of an intercostal space, or thereabouts, and
carried backwards towards the scapula.

474. Pleuritic effusion and hydro-pneumothorax are the affections
which drive the heart sidewards to the maximum amount; simple
pneumothorax is a rare cause; hemothorax is rarely copious
enough; and hydrothorax, being generally double, does not dis-
place the heart in this precise manner. Intra-thoracic tumors and
aneurisms, 1 variously placed,sometimes produce this effect; hyper-
trophy, as well as emphysema, of either lung, are among its occa-
sional causes,—hernia of the intestines through the diaphragm into
the left pleura is an infinitely rare one. Besides, the heart may be
drawn as well as pushed sidewards—a mode of displacement that
occurs in some cases of rapid absorption of pleuritic effusion, of
consolidation with marked contraction of the substance of either,
but especially the right, lung, of pulmonary cirrhosis, of pure
atrophy, and also of great diminution of bulk from tuberculous
disease of the same organ.* The practical interest of this matter
is mainly connected with pleurisy.

475. The heart can scarcely be pushed forwards by any lung-
affection, except emphysema; and various more prominent condi-
tions, such as the distension of a thick stratum of lung in front of
the organ, tend to mask this displacement. Intra-thoracic tumors
and aortic aneurisms lying behind the heart, push it forwards,
and, especially in the latter disease, give rise to very peculiar
signs.

476. Elevation of the heart above its natural level, a displace-
ment of very rare occurrence as a consequence of pulmonary
disease, though sufficiently common in cases of abdominal tumor3
and ascites, is sometimes seen as an effect of diminished bulk of

1 To an enormous extent in Moriarty, U. C. H., Males,vol. xii. p. 5.
2 I have twice, at; the Consumption and University College Hospitals, seen the

heart permanently beating in theright thorax, where nopleuritic effusion on either
side had ever existed, as far as could be made outbypresent signs or past history,
where the liver and spleen lay in theirnatural positions, and where great tubercu-
lous excavation and destruction of the right lung seemed to have drawn the heart
in that direction, aided by perhaps the detruding influence of hypertrophy of the
left lung.

3 I have known the heart permanently raised an intercostal space by the splenic
enlargement of leucocythsemia. Case of Dujardin, U. C. H., Males, vol. v. p. 192,
June, 1850; also C. Hayes, U. C. H., Males, vol. x. p. 212. Enlargement of the
liver from abscess will also raise the apex ;—case of Fairbanks, Clin. Lect., Lancet,
loc. cit. 1849.
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the apex of the lung. Such diminution onlyoccurs in tuberculous
disease, and is produced by atrophy of the lung-substance, closure
of air-cells, and contraction of exudation-matter, or by lessening
area of cavities. I have never observed the apex raised higher by
this cause than $he fourth rib and third interspace; but in ascites,
both in the male and female, and in ovarian dropsy, I have known
it impossible to feel any impulse lower than the second interspace.

477. In procidentia of the heart the organ is below its natural
level, and carried somewhat towards the median line; the impulse
then is much more decided at the epigastrium, especially between
the ensiform cartilage and left false ribs, than in the cardiac region.
The common pulmonary cause of this displacement is double em-
physema, of which it furnishes one of the most characteristic signs.
It rarely exists to an appreciable extent in double bronchitis, if
there be no emphysema; neither does double hydro thorax com-
monly induce it. The advance of tumors in certain situations may
of course conceivably carry the heart downwards, but clinically
this influence is rare.

478. The mediastinum, at its lower part, is of course carried to
the right or left by such morbid states of the lungs or pleura as
produce lateral displacement of the heart. Superiorly, above the
third rib, the mediastinum may be encroached upon by the lung,
without any displacement of the heart, and be sometimes pushed
more or less to the opposite side. Emphysema of either upper
lobe will produce this effect, and if both organs are implicated, the
mediastinum may be, as it were, obliterated by its pleural borders
being brought into close juxtaposition; the approximation of the
edges of the lungs may take place so high as the sternal notch:
the percussion-sound will of course be of unnaturally full and pul-
monary tone at that point. Tumor connected with the upper part
of the lung, circumscribed empyema, tuberculous accumulation in
the pleura, and acute hepatization, may cause encroachment on the
mediastium, with morbid percussion-sound: tuberculization of the
lung itself never, except perhaps quite at the outset, produces this
effect, the disease tending to diminish the bulk of the organ—
hence occasionally a valuable aid in diagnosis. It is unnecessary
almost to add, that mediastinal tumors alter the relationships ofthe
mediastinum; and that diseases of the great vessels, and of the
heart likewise, deeply affect them.

479. The Diaphragm.—In the normal state, the upper edge of the
arch of the diaphragm reaches, in the adult, the level of the fourth
interspace on the right side, that of the fifth rib on the left, while
the central tendon lies a little lower than this. The right side of
the chest is consequently somewhat shallower than the left. In
children the entire diaphragm rises somewhat less within the thorax.
Full eating, and flatulent distension of the abdomen, temporarily
raise it somewhat. The influence of tight-lacing will vary with the
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fashion of the day: if the waist be " worn high," the constriction
will depress, if "low," will raise, the diaphragm.

480. The position of theright wing is ascertainable bypercussion
of the liver anteriorly; where the sound becomes grave and of pul-
monary quality on forcible percussion, carried from below upwards,
lies the upper border of the liver, and by inference, the convexity
of the arch of the diaphragm. The cessation of vocal fremitus,
where the liver is uncovered by lung, will corroborate the results
ofpercussion, and supply a measure of the depth of liver overlapped
by lung. The main guide to the position of the left wing will then
be the fact that in health it always lies a littlelower than its fellow;
while the position of the heart's apex and the special resonance of
the stomach will afford corroborative evidence. It has, besides,
been shown by Edwin Harrison, that the exact situation of the
vault of the diaphragm may, in many cases, be rapidly determined
by inspection and application of the hand. The mode of proceeding
varies according to the shape of the thorax, which is, with reference
to this investigation, of two kinds:—1. If the width of the chest be
greater just above, than precisely on, the level of a line drawn
transversely across from the lower part of the ensiform cartilage—
in other words, if a slight lateral depression correspond pretty ac-
curately to that level—a very simple method is described by this
observer for discovering the position of the upper edge of the dia-
phragm. Let the hand be passed from below upwards along the
side of the chest, with its inner edge kept closely to the surface and
the palm somewhat everted, and that inner edge will sink into a
narrow sulcus situated somewhat higher up than the lateral bulge
just referred to. This sulcus, which may or may not be on the
same level on both sides, indicates the precise height of, and cor-
responds to, the vault of the diaphragm. 2. If the width of the
chest be less immediately above, than on the level of, the ensiform
cartilage, this rule will not apply: however, the position of the left
half of the septum may then be detected by the beat of the apex of
the heart; and the right half is at least not lower than its fellow.
In the main these guides are correct; but exceptions occur. Thus
age, by enlarging the bulk of the lung through distended atrophy,
or by diminishing that bulk through simple atrophy without dis-
tension, changes the position of the wings of the diaphragm, without
affecting that of Harrison's sulcus. The sulcus is impressed on the
side in youth, and remains unaltered in age. So, too, I have found
that, where prolonged tight-lacing had displaced the liver and dia-
phragm, the sulcus had, for the same reason, ceased to correspond
with the upper part of the arch.

481. In disease the wings of the diaphragm may be both raised ;
both depressed; or one only may be depressed or raised, its fellow
remaining in statu quo; or one may be raised and the other de-
pressed; or the central tendon may be specially depressed. ,

482. In order to determine with precision the nature and amount
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of disease effecting these changes, I have been in the habit for some
time of noting the position in the dead body of both wings of the
diaphragm, before the chest is opened, and find in my hospital-books
thirty-three cases proper for analysis in this point of view. The
highest position observed in these cases was the second intercostal
space,—the lowest, three inches below the false ribs; the relative
frequency with which the arches reached different heights of the
thorax was as follows: 1

Eight. Left.
Second space 1 1
Third rib
Third space 8 1
Fourth rib 7 5
Fourth space 8 4
Fifth rib 6 13
Fifth space 1 7
Sixth rib 1 1
Below false ribs .... 1 1

33 33
Hence it appears that in three-fourths of the cases the right vault

lay above the fifth rib, while in two-thirds of the whole the left
lay opposite or below it; and further, that the right wing in disease
most commonly lies between the third interspace and fifth rib (in
|| ofthe cases); whereas the habitual range of the left wing is from
the fourth rib to the fifth interspace (in ff of the cases).

Next, setting aside two cases of empyema, and one of ascites, I
find that the right wing lay higher than the left in twenty-one per-
sons; the left higher than the right in two; while both were on the
same level in seven. Excluding the same three cases, the amounts
of difference between the height of the two wings varied thus:—

Eight wing, Left wing,
above left, aboveright.

By half a rib or space 12 2
By a rib or space 5
By a rib and a space . . 3
By tworibs and a space, or two spaces and a rib . 1

Hence in nearly half the cases, where the right wing lies higher
than the left, the excess of elevation only amounts to about half an
inch.

483. But what are the morbid conditions connected with these
variations in the position of the diaphragm ? The case of eleva-
tion to the second interspace was one of enormous ovarian and
ascitic accumulation of old standing; both wings were equally
raised: those of great depression (the diaphragm being highly con-
vex downwards) were examples of profuse pleural accumulation,
solid and fluid, and fluid and gaseous. These are the kinds of
affection which seriously modify the position of the septum. A
case, where both arches lay opposite the sixth rib, was one of vesi-

1 It is to be remembered, that after death the collapse of the lungs draws the
diaphragm slightly, but very slightly, upwards.
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cular emphysema, uncomplicated with any other change of conse-
quence. In the other cases a variety of conditions existed of
opposing tendency; but a fair consideration of all leads to the
conclusions—that rarefying diseases of the lung mechanically de-
press the diaphragm on one or both sides; that chronic condens-
ing, because contracting, diseases raise it by a force of suction;
that pleuritic adhesions, considered independently, have rather a
depressing influence than otherwise : and lastly, that the discovery
during life of any disease, even if it be highly marked, which tends
per se to modify the position of the diaphragm, does not justify the
assumption that it has so modified it in the particular case; for
some counteracting, though less obvious, influence may be at play.

484. Now it follows from the last proposition, that the position
of the arches of the diaphragm in disease can only be ascertained
by direct observation. Harrison's sulcus, remaining as it does a
fixture, tends to deceive rather than enlighten; and, though the
possibility of such effect, in cases of old-standing disease, is con-
ceivable, I have never actually found a new sulcus corresponding
to the altered site of the diaphragm. The vocal fremitus and the
results of percussion are in truth the only real and trust-worthy
guides to the plane of union of the chest and abdomen.

485. Extensive double emphysema, pericarditic effusion, and
hypertrophy of the heart, lower the central tendon.

486. The liver, spleen, and stomach may likewise be raised above,
or depressed below, their natural level, by conditions altering the
position of the diaphragm; and thus become affected with Elevation,
or Procidentia. These alterations of position are more readily
detected in the case of the liver than of the other organs named;
and have for this reason attracted more attention on the right than
left side. Great distension of the stomach with gas will carry its
tympanitic or amphoric percussion-note actually as high as the axilla.

SECTION VIII.—PRESSURE-SIGNS.
487. I propose under this head to place before the student a

succinct account of certain physical effects, produced on the wall
of the thorax, on its contents, or on parts adjoining; and which
are clearly due to pressure exercised from within the chest. Some
of the most positive and easily ascertained evidences of intra-tho-
racic disease, are furnished by these pressure-signs.

488. They are divisible into two classes:—those where pressure,
acting from the centre towards the periphery, exhibits its effects
on the wall of the chest (eccentric, centrifugal, or outward pressure-
signs); and those, where the compressing force, playing in the
direction of the chest's centre, physically interferes with internal
parts (concentric, centripetal, or inward pressure-signs).

489. Outward pressure-signs.—Here range themselves expansion
[31] and bulging [32] of the chest-wall, or above the clavicle; pro-
trusion of the intercostal spaces; dislocation of the clavicle for-
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wards; detrusion forward of the sternum and costal cartilages,
locally or generally; pressure on the vertebral column, and even-
tually, through destruction of a portion of this, on the spinal cord;
downward detrusion of the diaphragm; and intercostal paralysis
from pressure on the nerves of that name.

490. The conditions causing this variety of sign, are as follows:—
Enlargements of organs, as hypertrophy of the heart and of the
lung; loss of elasticity of the lung, combined with atmospheric
pressure acting from within outwards, as in emphysema; accumu-
lations of gas, as in pneumothorax; and of fluid, as in pleuritic
and pericardial effusions; solid formations in the mediastina and
pleurse; aneurisms of the great vessels; infiltrations, plastic and
solid, of the parenchyma.

The evidences of pressure produced by these various diseases, as
well as the mechanism of the pressure itself, vary greatly and will
be described with the history of the individual diseases themselves.

491. Inward pressure-signs.—Inward or centripetal pressure may
act on the heart, especially the right auricle; on the aorta, innomi-
nate, either subclavian, or pulmonary arteries; on the vena cava,
superior and inferior, the innominate veins, the pulmonary veins,
and the azygos; on the trachea, bronchi, and lung-substance; on
the vagus, recurrent, phrenic nerves, pulmonary plexus, and the
sympathetic at the root of the neck; on the oesophagus; and on
the thoracic duct.

492. Centripetal pressure acting on the right auricle diminishes
its capacity, lessens the quantity of blood reaching the lungs, and
adds in one form to the dyspnoea induced by other causes. Influ-
encing the pulmonary artery, its effects are in essence the same,
but obstruction of this vessel more effectually loads the entire
venous system tributary to the right heart. Compression of the
aorta gives rise to certain physical signs, especially arterial thrill
and systolic (possibly even diastolic) murmur; but I have not
actually known it carried far enough to obstruct the calibre of the
vessel seriously. Influencing the innominate or either subclavian
artery, it weakens the corresponding carotid and radial pulses.
Pressure on the superior cava or innominate veins distends the in-
ternal and external jugular, subclavian, axillary, superficial tho-
racic and superior epigastric, facial, frontal, and even dorsal veins;
and produces a tumid spongy fulness of the base of the neck, 1

swollen livid discoloration of the face and lips (which look in ex-
treme cases distended almost to bursting), and oedema of face, arm,
and affected side of the thorax or the chest generally. The sinuses

1 The capillary vessels, as well as the radicles of the veins, are distended in
parts of the neck presenting this spongy appearance. Were the veins alone im-
plicated, there would be discoloration of skin, which does not necessarily exist at
all, and there would be nothing of the slightly erectile feel in the part, which is
well known to the clinical observer. Doubtless, actual mechanical production of
one variety of the state I have described under the title of Angeiectoma (Cyclop,
of Anatomy, art. Products, Adventitious, p. 127) takes place.
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of the dura-mater become clogged, and heaviness, stupor or actual
somnolency ensue. Besides, the venous congestion of the brain
entails cephalalgia and failure of motor and sensory power in the
limbs generally: but I have never seen, even in cases of venous
distension, so great that rupture of the cervical and facial veins
might be supposed capable of occurring under the slightest over-
strain, any approach to epileptiform seizure—a fact of obvious
practical import in connection with the alleged influence of so called
cervical " phlebismus," as an element of the epileptic fit.

493. Encroaching on the inferior cava, pressure entails distension
of the abdominal veins, congestion and enlargement of the liver,
congestion of the kidneys and slight albuminuria, various gastric
disturbances, anasarca of the lower limbs and abdominal walls, and
eventually ascites. But as matter of actual experience, it is re-
markable how seldom intra-thoracic growths press in the right
direction to entail this particular set of effects—and so infinitely
rare is it for aneurism of the thoracic aorta to produce them, that
should anasarca of the lower extremities appear in a case of the
kind, some other cause must be sought for the occurrence.

494. Obstructive pressure of the pulmonary veins leads to dys-
pnoea, haemoptysis, oedema of the lungs, and hydrothorax.

495. From the special tendency of tumors to form about the
right bronchus, the vena azygos must frequently be pressed upon,
and its obstruction must interfere with return of blood from the
vertebral sinuses, and cause congestion of the cord; now such con-
gestion was in all probability the source of torpor, formication, and
feeble motor power in the lower extremities in a case of mediastinal
tumor seen some time since with Dr. Bascome.

496. Forcing the trachea backwards, or to either side, pressure
induces stridulous breathing and weakness of voice (traction of the
recurrent nerve may have something to do with both these symp-
toms); its effects on the main bronchus have already been referred
to, and sequential to these, exaggerated respiration may be estab-
lished in the other lung. Pressure on the lung-substance may
force even the persistent air [122] completely from all the texture
concerned.

497. Acting upon the vagus and phrenic nerves, and pulmonary
plexus, pressure variously impedes and perverts respiration, and
similarly disturbs cardiac action; involving the recurrent nerves,
it variously modifies the voice and obstructs respiration.

498. In cases ofaneurism of the arch, and also of intra-thoracic
tumor, contraction ofthe pupil on the affected side is occasionally
observed.1 It seems certain, as suggested by Dr. Gairdner, that

1The earliest instance of the fact recorded in this country was in the case of
Mack, U. C. H., Males, vol. ix. p. 211, April 23, 1853 (edition of 1854, p. 759).
A case of the kind, I have since learned, had, however, been seen by Dr. MacDon-
nell, of Montreal, as early as 1850. The wonder is the phenomenon had not been
observed long before, as the experiments of Petit and Mollinelli, on the sympa-
thetic of dogs, as early as 1750,showed such an effeot might be looked for.
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this must be a result of pressure on the sympathetic, whereby pa-
ralysis of the dilating influence of that nerve on the iris is induced,
and so the antagonistic contracting influence of the third pair
allowed full play. It is remarkable enough that the pupil thus
statically changed is not of necessity dynamically interfered with:
I have found it act as briskly as its fellow. 1 With the progress of
a case ofaneurism, the pupil which has been distinctly smaller may
become of natural size;2 but whether because the sac has, from
taking a new direction for its enlargement, ceased to press on the
sympathetic, or because it acts irritatingly and so excites the
dilating fibres of the iris, I am unable to say.

I have known unilateral deafness occur on the affected side in
cases of aneurismal tumor of the arch; unquestionably another
pressure phenomenon.3

499. If the oesophagus be pressed upon, dysphagia may ensue,
not necessarily, however, unless the obstruction be very great, as
will hereafter be fully shown. The dysphagia of aneurism and
tumors within the chest is often rather an effect of irritation of the
motor nerves of the pharynx or oesophagus than of direct mechani-
cal destruction.

500. If the thoracic duct be pressed on, unusually rapid ema-
ciation will theoretically ensue: but actually observed cases are
wanting.

501. The essential causes of the entire class of inward pressure-
signs are tumor and aneurism, and to a slight extent enlargement
of the heart. It is a clinical fact of deep signification that gaseous
and fluid accumulations do not induce them: it is to be presumed,
because the pressure of those materials is equably spread in all
directions towards the periphery of the sacs in which they collect;
whereas tumors grow u where they list," and hence, as it were by
accident, specially towards limited spots of surface.

SECTION IX.—PHYSICO-CHEMICAL CHARACTERS OF THE AIR OF
EXPIRATION.

502. The variations in the physico-chemical characters of the air
ofexpiration are of occasional diagnostic signification—and would
prove so much more frequently, had they been more fully studied.

503. The temperature of expired air in health has been calculated
at 99.5° Fahr. by Valentin, at 98.6° by Moleschott—the surround-
ing atmosphere being of medium temperature. In estimating its
rises or falls in disease, the number of respirations per minute must
always be taken into account; as the longer inspired air stagnates
in the chest, the warmer will it make its exit: the temperature of
theexpired airand the frequency ofbreathing are, as arule, inversely
as each other.

1 Case of Mack, loc. cit.
2 Covey, U. C. H., Males, vol. xii. p. 31, June, 1855.
3 Moriarty, U. C. H., Males, vol. xi. 1855.
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504. The temperature sinks in pneumonia both from the diminu-
tion of surface, apt for chemical action, and the increased frequency
of respiration. In various other pulmonary diseases, a similar fall
in the thermometric heat of the expired air occurs through the same
mechanism—for instance in asphyxiating bronchitis. 1 In various
general diseases, implicating the blood, the expired air is more or
less cool—strikingly so in cholera Asiatica.

505. The expired air rises above the natural temperature in acute
febrile (non-pulmonary) diseases, during their period of sthenic
reaction.

506. The quantity of watery vapor held in solution by the air of
expiration varies—from the experiments of Moleschott it appears
sometimes to fall below, sometimes to reach, the saturation-point.

507. It is said that the expired air in the algide stage of cholera
sometimes becomes visible, with a surrounding atmospheric tem-
perature producing no such effect on the breath of healthy indi-
viduals. This would prove an excess of watery vapor.

508. The air and moisture of expiration in the state of health
are odorless at the moment of their exit; if they be kept in closed
vessels, however, putrefaction occurs, and ammonia is evolved.

509. In disease very sensible peculiarities of odor are observable
in saccharine diabetes, a sweet hay-like smell; in pyohaamia a mawk-
ish sweet odor sui generis; in Bright's disease, a special modification
of urinous odor;3 in phthisis, a faint nauseous odor is frequent,
and when plainly present is actually not without diagnostic signi-
fication.

510. The share of carbonic acid in the air expiration is said to
be increased in intermittent fever, scurvy, and purpura; also in the
phlegmasiae generally, with the exception of those directly impli-
cating the organs of respiration and circulation. The proportion
falls in pneumonia, pleurisy, pericarditis, phthisis, variola, measles,
erysipelas, roseola, scarlatina, erythema, dysentery, chronic diar-
rhoea, typhoid fever, and suppuration. Bronchitis is said to be
without influence on the amount expired. 3

These vague results, many ofthem self-contradictory, have little
claim to the attention of clinical observers; they are treated with
considerable scorn by Lehmann. 4 Confidence, on the other hand,
appears due to the careful experiments of Hannover, from which it
follows that the excretion ofcarbonic acid increases very materially

1 Murphy (asphyxiating capillary bronchitis), U. C. H., Males, vol. x. p. 159,
Jan. 1854. Temperature of ward=57° Fahr.; of surface of right cheek, 96.50°;
under tongue, 97.33° ; of expired air (thermometer held close to the lips) 68°.

2 If this odor be deficient in the breath of a patient suffering from the class of
symptoms called uraemio, French's hydrochloric acid test will also, as Ihave found
by a considerable number of trials, fail to show the presence of ammonia in the
expired air.

3 Vide Becquerel and Rodier (Pathological Chemistry, by S. T. Speer, M. D.,
p. 418).

4 Physiol. Chemistry, byDr. Day, vol. iii. p. 380.
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in chlorosis, a new element of confusion of our physiological ideas,
however; for here is precisely the affection in which the ratio of
red disks falls lowest. Hannover has also estimated the carbonic
acid in phthisis [1384].

511. The quantity of carbonic acid exhaled, instead of maintain-
ing the normal average from 3 to 5, may, in certain of these dis-
eases, rise to 8 or fall to 1 per 100.

512. In the state of disease it is very probable considerable vari-
ation exists in the amount of oxygen lost in inspiration; and
chemists conjecture that probably the ratio of health between the
liberation ofcarbonic acid and the absorption of oxygen may sub-
sist in disease, so that from the excess or deficiencyof carbonic acid
the proportion of oxygen might be inferred, but nothing seems to
have been practically established in the matter.

513. Nor have any useful data been obtained concerning varia-
tions in the amount of nitrogen expired in disease.



PART II.
DISEASES OF THE LUNGS AND APPENDAGES.

SECTION I.—THORACIC PARIETES.

X. PLEURODYNIA.

514. The term pleurodynia, still applied in its etymological sense
by some persons to all varieties of pain in the side, is now, by
almost universal usage, limited to actual rheumatism of the walls
of the chest, affecting especially their muscular and fibrous textures.
Earely occurring simultaneously on both sides of the chest, most
common on the left, and in the infra-axillary and infra-mammary
regions, its essential feature is pain, more or less acute, sometimes
of agonizing severity, increased by deep inspiration, by coughing,
by movements of the trunk, and even of the arm, by decumbency
on the affected side, and by pressure both on the ribs and in the
intercostal spaces.

515. Unless it coexist with acute articular rheumatism (and, as
far as I have seen, the combination is excessively unusual), pleuro-
dynia is unaccompanied with fever.

516. The play of the chest on the affected side in calm breathing
is interfered with. The movements of expansion and of elevation
are diminished in freedom, and their rhythm becomes jerking: in
the female, as a natural result of her relatively slight inferior costal
action in health [49], this is somewhat less perceptible than in the
male, especially when the affection occupies its ordinary seat—the
lower regions of the chest. The natural relationship of the abdo-
minal and costal movements inforced breathing becomes perverted
[60, 66, 120]. The respiration sounds are of intermittent weak
type, and jerking rhythm; there is no friction-sound to be heard.
If the patient can be induced to expand the chest fully, the percus-
sion-sound proves natural; even when the side is most inactive it
is difficult or impossible clinically to discover the altered resonance,
theoretically to be expected.

517. Diagnosis.—Pleurodynia derives its chief importance from
the occasional difficulty of distinguishing it from other affections.

518. Pleurodynia closely simulates the congestive, or dry, stage
of pleurisy. The presence or absence of friction-sound is not, on
the first onset of acute infra-mammary pain, of as much use as
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might be anticipated in the distinction of the two affections;—for,
on the one hand, friction-sound may be wanting on the invasion of
pleuritic inflammation;—and, on the other, the jerking rhythm of
pleurodynic respiration may so closely imitate the grazing variety
of that sound, as to leave a cautious observer in doubt. Excessive
suddenness of seizure, the pain having come on, like that of lum-
bago, from an abrupt movement, while the patient is not only free
from actual pyrexia, but from any sense of general illness, will
point very distinctively to pleurodynia. But with pain, apparently
rheumatic, there may be a chance coexistence of febrile action,
cough, and slight bronchitis; the diagnosis is then extremely diffi-
cult, and a positive opinion should be refrained from, until, a certain
number of hours having elapsed, the friction-sound of prominent
pleural capillaries or of exudation-matter, if the case be one of
pleurisy, will have established the fact with all attainable surety.1

519. The pain of pleurodynia sometimes extends so low down,
as to implicate the abdominal wall, and lead to the suspicion of
peritonitis. The absence of rigors and severe febrile symptoms
generally, as also of vomiting, of anxious facies, and Other signs of
deep constitutional shock, will distinguish the former from the lat-
ter disease. In both the abdominal walls are tender to the touch ;
but in rheumatism, the tenderness is more superficial, and raising
of the skin between the fingers more painful than in peritonitis.
Besides, the thoracic pain is more strictly limited to one spot, and
relatively more increased by voluntary movements, than the peri-
toneal.

520. The outbreak of herpes zoster is often preceded by severe
pain in the side, before the slightest indication of the coming erup-
tion can be perceived. The burning character of this pain is
insufficient for its positive distinction. There is sometimes, how-
ever, marked cutaneous hyperesthesia, without cough or dyspnoea,
commonly with slight pyrexia, and movement is less painful (it may
be painless) than in pleurodynia.

521. Treatment.—As a rule, pleurodynia is easily and rapidly
curable; but I have known it linger on in a quasi-chronic form.

522. In plethoric people the duration of the attack may certainly
be shortened by moderate cupping or leeching. Usually removal
of blood is uncalled for. Friction with anodyne and stimulant
liniments; the warm, vapor, or hot-air baths; rest, with colchicum
in small, and bicarbonate of potash in free, doses; quickly effect a
cure.

1 In a case seen with Dr. Neil Arnott, the diagnosis was rendered difficult by
the impossibility of making a physical examination of the chest, so exquisite was
the tenderness. But, on the other hand, the very intensity of the pain and ten-
derness argued in favor of pleurodynia rather than pleurisy; and the event
proved that the pleura had escaped. In this instance there was articular rheu-
matism also.
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II. THORACIC MYALGIA.

528. The muscles of the chest-wall, especially both pectorals,
sometimes become the special seats of pain. This pain may be
wholly subjective, or be a genuine hyperesthesia, excited by
pressure, and manipulation of various kinds, and accompanied
with exaggeration of " muscular sense."

524. Males are more subject to this muscular pain than females,
as far as I have seen. Its causes are obscure; in some cases where
no exciting influence, such as over-exertion of the muscles in row-
ing, gymnastic exercises, et alia similia, can be traced, it seems
dependent on a form of hysterical diathesis. In a case of this
kind, some while since, under my observation,1 the pain and ten-
derness were so constant and so great as to render application to
business an impossibility.

525. Myalgia of the walls of the chest generally, or of one side
of this, or of some particular muscles, may exist, while the lower
extremities are paralyzed to the will, the cutaneous surface of these
devoid of sensation,and theirmuscular substance anesthetic, though
capable of being excited to contraction by direct percussion, and
by reflex stimulation from the skin.3

526. The absence of physical signs, pleural or pulmonary, in the
site of tenderness, will prevent this affection from being mistaken
for any intra-thoracic disease. The pain under action may, how-
ever, be sufficiently great to interfere with expansion as well as to
weaken, and modify the rhythm of, the respiration sounds.

527. Myalgia is not necessarily accompanied with cutaneous
hyperesthesia; as, conversely, the latter may exist to an exquisite
degree without any muscular tenderness. Neither is there, of ne-
cessity, any " spinal irritation."

528. When myalgia has arisen from over-work of the muscles
concerned, it will gradually disappear under the influence of rest.
In the idiopathic hysteriform variety, nervine tonics, antispasmo-
dics, and local anodyne applications, followed by stimulating
douches, will effect a cure.

III. INTERCOSTAL neuralgia.

529. The intercostal nerves are occasionally the seat of neuralgia,
scarcely ever affecting both sides of the thorax (I have seen this
but once), and generally more common on the left than on the
right side, the pain usually involves the nerves from the sixth to
the ninth—in rare instances a single trunk only.

530. The pain of this neuralgia is severe, varies in precise cha-
racter, as that of similar affections elsewhere, occurs paroxysmally,
follows the course of the affected nerve, or seems to pass directly

1E. H., Male, visiting as an out-patient, U. C. H.
2 Cozens, U. C. H., Males (Paraplegia; from acute, lapsing into chronic, soften-

ing of the cord), vol. xvi. p. 261.
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backwards from the edge of the sternum to the vertebral groove,
and is frequently accompanied with pain in the branches of the
brachio-cephalic plexus—sometimes in the gastric filaments of the
vagus.1 In the intervals of the sharper pangs paresthesias, such as
numbness, coldness, formication, are occasionally felt.

Generally speaking, three tender points (as was first, I believe,
shown by M. Valleix) may be detected by pressure in the course of
the affected nerve or nerves—one in the vertebral groove, another
about the axillary region, a third in front towards the terminal
ramusculi. There is sometimes general cutaneous hyperesthesia
in the region implicated, and gradual but firm pressure over a
broad surface gives relief.

531. The physical signs are the same as those of pleurodynia;
impaired thoracic movement, with weak jerking respiration—the
percussion-signs being negative.

532. Hysterical and anemic women are the most frequent sub-
jects of this neuralgia; it is not by any means a constant attendant
on spinal irritation. Not unoften mammary neuralgia supervenes
as a sort of further development of the affectionr 1 and then local
lobular swelling either takes place in the gland, leading to a form
of chronic simple induration: or, as I have more than once seen
(illustrating the old principle, ubi dobr, ibifluxus), suppuration may
actually ensue. The obstinate pain, which sometimes occurs as a
sequence of herpes zoster, seems to be an intercostal neuralgia.2

533. The complaint derives its interest, in respect of pulmonary
pathology, from the possibility of its being taken for an evidence
of pleurisy, and from its being pretty frequently associated with
phthisis. Its relationship to pseudo-anginal affections of the heart
will be considered with the description of these.

534. The three painful points in the course of the nerve indicate
the true nature of the disease, distinguishing it from pleurodynia,
myalgia, costal periosteitis, and all pains of intra-thoracic origin.

535. The prognosis is uncertain as to duration, relapse, and recur-
rence : in my experience both the latter events have been common.
Months may elapse before cure is solidly established. The anemic
form is the most easily got rid of.

536. Treatment.—If the tenderness be extreme at any one of the
three points referred to, a few leeches are requisite; subsequently
flying blisters, will, as concerns local measures, be sufficient. But
sometimes, after a sharp attack, a minor amount of pain recurs
from time to time, which is best relieved by the endermic use of

1 Benyon, TJ. C. H., Females, vol. viii. p. 225; Martin, U. C. H., Females, vol.
ix. p. 190.

2 I have known this pain resist every conceivable remedy for upwards of three
months, and profoundly affect the general health. Admitting it to be an intercos-
tal neuralgia (an idea, however, not unopen to objection), what is the mechanism
of this? Romberg's suggestion, tracing it to morbid changes in the bloodvessels
of the intervertebral foramina influencing the contiguous nerves, seems to me rather
fanciful than satisfactory.
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morphia, or by inunction with ointments containing belladonna or
aconite, or in severer cases their alkaloids. The internal treatment
will vary according to circumstances. If the neuralgia appear a
mere subsidiary phenomenon of phthisis, there is no necessity for
altering the treatment designed for the main affection; if, on the
contrary, it become for the time the dominant source of suffering,
quinine, arsenic, and iron, combined with purgatives, are, as in the
case of other neuralgias, advisable.

IV. INTERCOSTAL NEURITIS.

537. Inflammation of the intercostal nerves, with vascular injec-
tion, and considerable enlargement of their substance, has been
described by M. Beau, as an attendant on pleurisy both in its acute
idiopathic, and chronic tuberculous forms. The pleuritic " stitch"
in the side he looks upon as the result of such neuritis. Further
observations on this subject are called for: that " stitch" may have
existed without anatomical evidences of neuritis being detected
after death, is indubitable.

V.—VARIOUS PARIETAL DISEASES.

538. A number of affections of the walls of the chest produce
physical signs that might, without due caution, be confounded with
those of intra-thoracic diseases. A mere reference to some of them
—such as may serve to put the physician on his guard—is all that
can be ventured on here.

539. Thus costal periosteitis (whether of rheumatism or tertiary
syphilis1 ) with its tenderness, local percussion -dulness, and some-
what weakened subjacent respiration, might very readily be mis-
taken, at the apex of the chest, for consolidating pulmonary disease
beneath, unless the ribs were carefully examined. Carcinomatous
infiltration of a rib, especially if there be no external prominence,
may in like manner deceive.2 Abscess of the sternum,3 or situated
between the periosteum and the anterior, 4 or at the posterior,3 sur-
face of that bone, may simulate, according to its precise site and
characters, mediastinal abscess or tumor, or aortic aneurism. Sub-
cutaneous emphysema and anasarca sometimes give rise, through
the movements of respiration, to rhonchoid noises simulative of
true bubbling rhonchus and friction-sound.

1 Morie, U. C. H., Females, vol. x. p. 152.
2 Jennings, U. C. H., Females, vol. xv. p. 65. I have seen two contiguous ribs

united in this manner.
s Reilly, U. C. H., Males, vol. vii. p. 305.
* Mottlee, U. C. H., Females, vol. v. p. 36.
6 Buckley, U. C. H., Males, vol. ix. p. 248, 310.
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SECTION II.—BRONCHIAL TUBES.

I.—Inflammation.

540. Inflammation of the bronchial tubes, or bronchitis, the most
common of pulmonary diseases, occurs, idiopathically, in the acute
and chronic forms.

(I.) AC0TE BRONCHITIS.

541. Clinically, as well as pathologically, acute bronchitis differs
so materially, according as the disease implicates merely the larger
and medium-sized tubes, or involves the capillaryramifications and
confines of the air-cells, that the two varieties must be separately
considered.

A.—Bronchitis of the Larger and Medium-sized Tubes.
542. This variety of the disease is anatomically characterized

by injection of the mucous membrane, capilliform generally,
maculated occasionally, and rarely visible to the naked eye beyond
the third or fourth divisions. Commonly strips of good length,
say, from half to three-quarters of an inch long, may be separated
by careful manipulation ; but in rare instances they are short from
slight softening. The membrane is in exceptional cases thickened,
and the submucous tissue infiltrated with soft exudation-matter.
Epithelial desquamation occurs in patches: true ulceration never.
The form of the tubes is unaltered: they contain aerated mucus,
exudation-matter non-moulded,1 pus and epithelium—the whole
free from blood. The pulmonary tissue is natural. Such changes
as exist equally affect the tubes of both lungs.

543. The invasion of the disease is commonly marked by coryza,
sore throat, and slight hoarseness, chilliness, scarcely amounting to
rigors, with lassitude, aching pains in the limbs, and frequent pulse.
The occurrence of coryza is significant of the primary character of
the disease—tuberculous bronchitis very rarely originates with this
symptom.

544. The pyrexial symptoms may either precede, or closely
follow on, the appearance oflocal disturbance—in the former, they
are as a rule notably more severe than in the latter case.

545. The disease being established, more or less discomfort and
pain are felt behind the sternum—a sensation of heat, soreness, or
rawness of the bronchial surfaces, increased, perhaps, to acute pain
by coughing, and attended with a sensation of oppressed breathing.
The respiration is increased in frequency, slightly out of proportion
with the pulse—iu several cases, notably so. The cough, an essen-
tial feature of the disease, at first short and dry, or nearly so, is

1 Rymes, U. C. H., Males, vol. xi. p. 157,Nov. 1854—Chronic and acute phthisiswith general bronchitis.
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loud, hoarse, and ringing, occasionally paroxysmal, and severest
after sleep. After the lapse of one or two days, when it becomes
loose, it is attended with expectoration of frothy mucus, watery in
the main, ropy in some measure, of saline taste, faintly yellowish,
yellowish green, or grayish yellow color, free from blood visible to
the naked eye, varying greatlyin quantity, and gradually becoming
muco-purulent. The sputa run together into a single mass, except
in rare instances, when they present the nummulated form, with per-
fect opacity: I have seen this, even in children, in the bronchitis of
measles. Eeferred sometimes, by the patient, to the sternal region,
the cough is more frequently brought on by a tickling feel about
the trachea and larynx, where the sufferer will consequently obsti-
nately contend his whole ailment lies.

546. Microscopically, the clear sputa of bronchitis consist of
hyaline fluid, mucus-corpuscles, and small-sized tessellated, cylindri-
cal, and ciliated epithelium;* the opaque variety, of exudation-cells
and masses, epithelium, pus-cells, and some rare blood-disks. Saliva
and epithelium from the mouth are accidental admixtures.

547. The urine is of febrile type f the existence of any particular
heat in micturition (pointing to the coexistence of vesical catarrh),
or of seminal emissions, as referred to by Laennec, has not pressed
itself on my attention.

548. Lasting from four or five daysto two or three weeks in cases
of complete recovery (which make the vast majority), attended with
febrile action of sthenic or asthenic type, the acute disease may
besides terminate in its chronic form, or actually prove fatal. The
variable length of the attack in the first class of cases depends
sometimes on the extent of surface involved ; probably sometimes
on the depth to which the disease reaches in the bronchial walls ;
but also in many cases on the existing diathetic state, inasmuch as
with the same general and physical signs, and under the same treat-
ment, cases vary pretty widely in their duration. The chronic
disease supervenes more especially, where the deep tissues of the
tubes are involved by the acute attack.

549. Death, solely occurring in infants, in aged persons, and in
those constitutionally debilitated by excesses, injuries, or disease,
is even in these classes excessively rare; acute bronchitis, really
destructive of life, belongs to the next variety.

1 The quantity of epithelium found in the frothy fluid in the tubes after death
is always greater than in the sputa during life ; in accordance with the general
law of desquamating diseases, of which perhaps the most remarkable example is
furnished by the greatly less proportion of separated epithelium contained in the
alvine discharges of Asiatic cholera during life, than in the contents of the bowel
after death.

* Water and urea decreased, uric acid increased.
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B.— General and Capillary Bronchitis.
(olim Peripneumonia Notha)

550. Even in this variety of the disease the proper tissue of the
minor and capillary tubes suffers less than that of the larger: still,
redness, irregular thickening, and in some cases softening, in yet
rarer ulcerations, or at least deep abrasions (probably a distinction
without a difference) may be detected with the naked eye in the
smallest bronchi thus traceable. The tubes are very generally
dilated uniformly, or more rarely unevenly; they contain even to
their very extremities muco-pus, thin and fluid or lumpily inspis-
sated, sometimes actual exudation-matter, more or less closely ad-
herent—the latter in the form of casts, never of any great length,
and either solid or tubular.

551. The lungs, extensively or even generally air-distended, are
sometimes acutely emphysematous; hence general excess of bulk.
But here and there the surface is depressed in the site of collapsed
lobules, or irregular islets of the lung, airless and quasi-solid, yet
capable of insufflation from the trachea, unless the inspissated muco-
pus or exudation-matter in the communicating tubes be very abund-
ant. True pneumonia, lobular or diffused, is of purely exceptional
occurrence ;* the parenchyma is often even unusually pale. Minute
accumulations of pus, looking intra-parenchymatous, but really
traceable to the interior of the air-cells and ultimate tubes, are
sometimes found towards the surface of the lung.2 The bronchial
glands are often inflamed—injected, large and soft.

552. The causes of idiopathic capillary bronchitis are essentially
the same as those of the less severe variety—exposure to extreme
absolute cold, or sudden transition from a heated to a relatively
cold atmosphere. Why some persons should have the grave, others
the mild disease is unexplained. I have not been able to trace the
former to any diathetic influence. Capillary bronchitis is most
common in infancy and childhood, next most frequent in old age,
rarest in young adults.

553. Symptoms.—Capillary bronchitis being generally preceded
by inflammation of the larger tubes, the symptoms of invasion are
not so decided and severe as might otherwise be expected. Rigors
are rare ; vomiting rarer. Still the capillary tubes may suddenly
become involved, even after a lull of symptoms of the milder dis-
ease; and though even under these circumstances the rigors of an
acute seizure may be wanting, the severity of the general symptoms
from the first shows the gravity of the attack. On the other hand,
I have known well-marked rigors, vomiting, and headache occur at

1 This is especially true in the adult; but, even in the infant, the frequency of
lobular pneumonia has been greatly exaggerated by some writers, in consequence
of their mistaking collapsed for inflamed and hepatized lobules.

2 These are the "purulent granulations" of Rilliet and Barthez; for the form of
the disease attended therewith, they propose the rather contradictory title "vesi-
cular bronchitis."
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the outset—a combination of serious diagnostic importance, as will
be seen in the history of acute phthisis.

554. Essentially asphyxiating in its effects, as the anatomy of
the disease prepares us to expect, capillary bronchitis is attended
with variable congestion of the external surface, lividity ofthe lips,
cheeks, tip of the nose (the ground-tint of the face being pale), ex-
ternal ears, finger-ends, and with fulness of the jugular veins, in-
dicating obstructed circulation through the right side of the heart,
sequential to that of the lungs. The pulse and respiration are both
extremely frequent—the latter out of proportion to the former, but,
as far as I have seen, never to the extent observed in some cases
of pneumonia. Dyspnoea, habitually carried to orthopncea, and
paroxysmal; sense of oppression and stuffing in the chest; cough
at first almost perpetual, with exacerbations from time to time, in
exceptional cases infrequent; post-sternal pain, sharp, aching, sore,
slight, or null; expectoration sometimes muco-purulent, yellowish
green, or bright green, opaque, very abundant and free, at other
times viscid,ropy, glutinous, containing exudation-matter inpatches 1

—the whole attended with feeble reaction, hot, warm, or about na-
tural temperature of the skin, which is sometimes moist, but free
from sudamina, with anxious countenance, and extreme general
restlessness—constitute the ordinary symptoms.

555. The urine is small in quantity, of strong urinous odor, deep
color, and high gravity. Temporary slight albuminuria may occur.
The very highest amount ofasphyxiating disturbance ofrespiration
does not entail as a necessity the presence of sugar.2 Dr. Garrod
relates a case in which he detected a little sugar; but the absence
of this after recovery does not appear to have been ascertained.3 I
have found oxalate of lime during convalescence.

556. In cases tending to a fatal issue, exhaustion soon ensues.
The pulse, if at first of some power, rapidly loses its strength, be-
coming excessively frequent, 120to 150, but free from irregularity;
the respiration, varying commonly from 36 to 50, maintains its
relative frequency almost until the closing struggle.

557. Pulse-respiration ratios of 3.0, 2.5, or 2.25 to 1, are not
uncommon; but sometimes, even so much as forty-eight hours
before decease, the frequency of the respiration falls, while that of
the pulse continues to rise: under these circumstances I have known
a ratio of 4.5 to 1 (that of health) coincide with a pulse beating 144
per minute.

558. As long as his strength permits, the patient sits erect or
bent forwards; but the body gradually yields, and it is not uncom-
mon to find patients, while still perfectly conscious,lying sidewards

1 I have seen white patches of the kind in the sputa of a patient aged sixty; in
infancy it is not very uncommon, when under the influence of emetics, or other-
wise, expectoration has been obtained.

2Murphy, U. C. H., Males, vol. x. p. 160. No albumen or excess of urates pre-
sent to interfere with ordinary tests.
' Banking's Retrospect, vol. xx.
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or forwards, with the head lower than the shoulders. In rare cases,
a posture of this kind is adopted from the very onset.1

559. The sputa gradually diminish in quantity, from failure of
power to expectorate; the skin, generally livid or cyanotic in tint,
falls in temperature, and becomes covered with cold clammy per-
spiration, sometimes rather copious, rarely attended with formation
of sudamina; the expired air grows cool [504, note]; the feet and
hands swell—in protracted cases the anasarca rising to the trunk
(and this independently of heart disease); fitful dozes lapse into a
state of somnolence, constant, except from momentary interruptions
by the cough; muttering delirium, in some instances slight convul-
sions, precede a comatose state, which is the immediate forerunner
of death. The fatal termination is sometimes hastened by the acci-
dental blocking-up of a large bronchus with secretion.

560. The prognosis of capillary bronchitis is very serious. Ro-
bust adults may, it is true, generally be saved by active measures;
but of young children and aged persons (even though free from
chronic bronchitis) attacked, it has been calculated from three-
fourths to one-half perish.

561. The indications of fatal tendency in individual cases are,
suppression of expectoration, without improvement in other symp-
toms, increasing viscidity of the sputa, excessive frequency of pulse
and respiration, failure of heat, clammy sweats, and somnolence.
Maintenance of the head on a low level from the first, in a case
otherwise grave, I believe to be of evil augury.

562. That slackened and comparatively quiet respiration does
not in itself justify a favorable prognosis, where other symptoms
remain unrelieved, is inferrible from what has already been said.

563. In fatal cases, the disease generally terminates in childhood
by the sixth or eighth day, in the adult drags on to the tenth or
twelfth. If the alimentary canal chance to be affected at the same
time—if there be gastric, or intestinal irritation, the vital powers
fail with even unusual rapidity. I have known life destroyed in
forty-six hours in a middle-aged adult, who had in previous years
had more than one severe seizure. On the other hand, the tenacity
of life sometimes exhibited in the worst cases is most singular; I
have seen a patient, whose every hour appeared likely to prove his
last, linger on for a fortnight. And in very rare instances such
protraction may end in recovery, even after the surface has become
thoroughly asphyxia], the act of expectoration grown impossible,
the cold clammy sweat, commonly precursory to death, existed for
hours, and scarcely the slightest reflex action of the eyelids can be
induced by touching the conjunctiva.2 Convalescence sets in, in
cases of recovery, between the tenth and twentieth days.

564. Relapse is less common than recurrence. The latter may
take place within a brief period after perfect recovery from a pre-

1 Murphy, loc. cit. p. 157.
2 In a case of this kind, seen with Dr. D. Fraser, very little stimulus was taken.



167ACUTE BRONCHITIS—PHYSICAL SIGNS.

vious attack, and destroy life rapidly—and this apparently without
re-exposure to the original cause.

565. Physical Signs.—The physical signs of both the varieties of
simple acute bronchitis may, conveniently, be considered together.

566. Little of a practically valuable kind is discovered by inspec-
tion in slight bronchitis: the form of the chest is not visibly
altered; and, unless there be emphysema present, the perversion
of movements is insufficient to attract the eye. If the disease be
severe, the costo-abdominal expansion-movements assume the cha-
racters of healthy forced breathing [52]; the costal increase in
amount, the abdominal decrease.1 Where the dyspnoea is extreme,
the lower end of the sternum and connected cartilages sink in with
inspiration. The expiration-movements are slow, labored, and
inefficient.

567. The hand, applied to the surface, occasionally detects dis-
tinct rhonchal fremitus—its presence furnishes a rough guide to
the seat of the rhonchus, as it will scarcely be transmitted to the
surface, if a deep bronchus be the source of vibration. It may be
more distinctly perceptible during inspiration than expiration, or
vice versa. Dr. Stokes believes that it is more marked in the child
and female than in the adult male, and at the middle and inferior
parts of the chest than the superior. I have found it veryremark-
ably developed in infants of from six to twelve months old. The
state of vocal fremitus varies; it sometimes exceeds the average of
health.

568. The percussion-sound may present itself in three different
conditions: not appreciably changed from the type of health;
pulmonary in excess; or impaired in resonance. The first condition
is the rule; the two latter are of exceptional occurrence.

569. I have known exaggeration of pulmonary tone, increased
duration, and slight fall of pitch (Type 2 [197]) of the percussion-
note maintain itself in the central regions of the back—nay, even
at the base2—in general asphyxiating and capillary bronchitis,
through the whole course of the disease, and even within a few
hours of death. Besides, the area of grave pulmonary resonance
extends in front a little further downwards than natural—a fact
easily ascertained over the liver—and expiration has less effect
than in health in diminishing the superficial extentand amount of
that resonance. The lung is held to a certain extent in a state of
mechanical distension, from diminished elasticity of its tubes and
substance, from imprisonment of air by glutinous bronchial secre-

1 In extreme cases, however, the respiration-movement may be almost wholly
abdominal: e. g. Murphy, U. C. H., Males, vol. x. p. 158—"In inspiration abdomen
suddenly expands, remains so for an instant, then as suddenly falls back; manner
of respiration and noise accompanying it remind one of the breathing of paviours
in the street."

2 Murphy, U. C. H., loc. cit., p. 158. This excess of pulmonary tone may hold
on to the last even where heart disease of asphyxiating character coexists—e. g.
Browne, U. C. H., Females, vol. xvi. p. 29.
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tions, and sometimes by theactual development ofacute emphysema.
It is a mistake to suppose that, as a rule, any ordinary amount of
local lobular collapse will counterbalance the influence of these
distending agencies on the percussion-sound.

570. On the other hand slight decrease ofresonance with all the
characters of Type 1 of morbid percussion-sound [195] may be
sometimes detected, especially at the postero-inferior parts of the
chest. But this condition of sound in simple bronchitis is singu-
larly rare; and when we reflect that considerable turgescence and
thickening of the mucous membrane over a large extent of surface
form partof the anatomical features of the disease, the usual normal'
state of resonance affords fair ground for surprise. The fact of
the existence of such resonance is important; as it will commonly
enable us to infer the idiopathic character of the disease, and con-
clude without hesitation that it does not depend upon or attend
tuberculous deposition.

571. The imperfect resonance in exceptional cases is variously
produced. Sometimes depending upon accumulation of bronchial
secretion, it is then chiefly observed at the base and posteriorly,
and occurs more especially in persons of debilitated constitution,
or in those laboring under prostrating diseases—as, for example,
typhoid fever—of which the bronchitis is only a secondary condi-
tion. In these cases there is often some congestion, or more rarely
oedema, of the lung, which takes its part in producing the deficiency
of tone. Occasionally the deficiency of resonance seems traceable
to collapse of the general mass of the lung, consequent on pressure on
a main bronchus by enlarged bronchial glands, 1—the bronchitic
secretion contributing its share, at the same time, of defective re-
sonance. But, without meaning to deny the possibility of the fact,
I must observe I have never yet seen local collapse of lobules on an
extensive enough scale in simple adult bronchitis (antagonized as
it is by the distending influence of the disease) to justify me in
looking on it as a sufficing cause of modified percussion-note.

572. Reference has already been made [211] to the occasional
occurrence of a pseudo cracked-metal resonance in the bronchitis
of young children especially. I would add, to what is there said
on the subject, that unlike the true cavernous sign, this simulation
of it is changeable in place.

573. By auscultation, welearn that true respiratory sound, weak-
ened, sometimes, even to suppression, in the tissue communicating
with the affected tubes, is exaggerated on its confines and elsewhere
—hence, especially so in the upper parts of the chest. The respi-
ration, coarse and noisy, often more closely resembles dry rhonchal,
than true breathing, sound; whence I have been in the habit of
calling it " sonorous respiration." The sounds, dry and harsh in
quality, are accompanied, and it may be masked more or less per-
fectly, by sonorous, sibilant, clicking, and bubbling rhonchi, in

1 Ransom, U. C. H., Females, Nov. 1848.
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various combinations—the former often of musical quality. Ex-
piration is much prolonged and labored. The vocal resonance is
not perceptibly affected as a rule; but in some cases, probably from
nasal character in the laryngeal voice, acquires a sniffling quality.

574. As a general fact, the sonorous and sibilant rhonchi are
most marked and constant in the dry stage of bronchitis; the
bubbling in that of secretion. But both orders of sound are fre-
quently combined in the latter stage; and in some cases secretion
occurs so rapidly that bubbling rhonchus is audible from the first.
When the secretion is very abundant, distinctagitation of the fluid
in the tubes may be caused by the action of the heart. As was
first observed by Dr. Stokes, each pulsation of the heart then causes
a corresponding rhonchal sound, continuing when the breath is
held.

575. In idiopathic capillary bronchitis, in addition to the signs
belonging to bronchitis generally, auscultation discovers fine bub-
bling rhonchus at both bases posteriorly; coarser rhonchus higher
up. If abundant and minute in its bubbles, this rhonchus indicates
very positively that the capillary tubes are inflamed; but as fine
bubbling sometimes occurs inferiorly to a limited extent in cases
running a mild course, gravitation of fluid from the larger tubes
above to the smaller below, is probably sufficient to produce it on
a minor scale: if confined to one base, or to one or both apices, the
bronchitis it depends on is generally either of emphysematous or
tuberculous origin. Tolerably fine bubbling may occur in large-
sized tubes.

576. In intense bronchitis of both lungs, especially where any
slight emphysema pre existed, the bulk of the organs may be suffi-
ciently increased, to push the heart slightly downward, and to the
right; the organ then beats mainly at the left costal angle [25].
The diaphragm and subjacent viscera are likewise depressed to a
trifling amount. Coarse respiration and noisy rhonchi may sud-
denly disappear from a given spot, returning after a brief interval.
Laennec plausibly referred the fact to obstruction of a tube with
glutinous secretion; it is noteworthy, however, that the respiration-
sounds may return without expectoration having occurred.

577. Diagnosis.—The diagnosis of bronchitis of the large tubes
is sufficiently simple—dry, passing into moist, bronchial rhonchi,
post-sternal soreness, expectoration non-sanguineous, first clear then
muco-purulent, accompanied with slight febrile reaction, identifying
the affection. It is well to observe here, that the mere existence
of dry rhonchi is not necessarily significant of bronchitis; those
rhonchi may doubtless, in emphysematous and asthmatic persons,
be produced by spasm of the minor tubes.

578. Capillary bronchitis in the adult is distinguished from dif-
fused pneumonia by the normal or exaggerated resonance of the
chest, by the coarseness of its moist rhonchi, and their existence
at both bases, by the presence of dry and clicking rhonchi, by the
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absence of tubular breathing, the comparative coolness and more
asphyxial tint of the skin, by the less perverted pulse-respiration
ratio, the severer subjective dyspnoea, and more marked objective
evidences of labored breathing, the deficiency ofrigors of invasion,
the absence of pleuritic stitch, and the non-sanguineous expectora-
tion.

579. From the lobular pneumonia of childhood the distinction is
less easy. Infantile lobular collapse will impair the percussion-tone
as much as lobular hepatization. Besides, the primary rhonchus
of pneumonia in infancy is comparatively coarse, that of capillary
bronchitis comparatively fine; and assistance from the sputa fails,
as they are almost invariably swallowed. In capillary bronchitis,
however, the moist rhonchus is generally much more diffused than
in pneumonia, and tubular breathing does not occur; the skin too
remains free from acrid heat, often becomes temporarily moist; the
general anxiety is greater, the dyspnoea more urgent, and the ap-
pearance of the skin more asphyxial.

580. The diagnosis of capillary bronchitis and acute phthisis is
considered with the latter disease.

581. At the outset of a pyrexial attack with bronchitic symptoms,
in infancy, it often proves difficult, if not impossible, to determine
whether the irritation of the bronchi is idiopathic, or a part of
the initiatory symptoms of an eruptive fever. The absence of
rigors, vomiting, marked coryza, and lachrymation will help to
distinguish the case from measles; while the deficiency of anginal
symptoms or of severe lumbar pain will be simply useful as respects
scarlatina and variola. But often certainty is unattainable, till the
day of eruption has come and passed.

582. Typhoid (Peyerian) fever seen within the first few days,
before the appearance of its special eruption, might be, and actually
has been, mistaken for acute bronchitis. But the cough and dys-
pnoea, which lead in such cases to the error, prove to be excessively
slight in proportion to the extent and loudness of the dry, or it
may be moist, bronchial rhonchi; the expectoration is sometimes
tinged with blood, through coexistent epistaxis; the dull leaden
hue of the typhoid facies differs strikingly from its livid tint in
severe primary bronchitis. Besides, rigors, vomiting, cephalalgia,
abdominal pain, common initiatory symptoms in typhoid fever, are
almost unknown in bronchitis [543]. In the very rare instances
in which they mark the invasion of capillary bronchitis, the whole
special symptomatology of the latter disease stands out from the
first in such strong relief, as to make error next to impossible.

583. Treatment.—The treatment of acute bronchitis in the adult,
sufficiently simple in its general indications, is often beset with
difficulty at the bedside.

584. It may first be inquired, whether such extrinsic influences
having played on a given individual, as would commonly cause in
him, as in other persons, an attack of bronchitis more or less grave
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and having besides produced its earliest indications, can the actual
development of the disease be prevented? In other words, may
"a cold," having begun, be stopped in limine? The popular faith
in all countries answers Yes. That a spirituous and diaphoretic
drink, taken in time, will stop the disease in the coryzal stage is
matter of almost universal credence; and the scientific opinion of
Laennec accords with the vulgar belief. Nor have I seen any
proof that if the alcoholic stimulus fail prophylactically, it renders
the subsequent inflammation more severe.

585. FirstStage.—The disease being established, removal ofblood
by venesection is held to be advisable to the extent of eight to twelve
or fourteen ounces, where an extensive surface is involved, where
the constitution is strong, and the febrile action positively of sthenic
type. Rarely is repetition of general bloodletting called for by the
peculiar character of the symptoms; and, while the abstraction of
large quantities of blood, with the view of putting an immediate
close to the disease, is perfectly chimerical, such sacrifice of the fluid
is useless for an object assigned by some writers—the prevention of
pneumonia, seeing that in the adult idiopathic inflammation of the
tubes does not pass on to the parenchyma. 1 If there be strong
apprehension from the past history, or from existing symptoms, of
thecapillary tubes becoming extensively involved, plausible grounds
exist for repeating venesection, especially if the blood previously
drawn have proved highly hyperinotic: but it must not be forgot-
ten that, though we may thus control the congestive stage of the
capillary disease, there is no evidence of our being able to prevent
its occurrence; and the patient will require all attainable strength
for the almost inevitable asphyxiating stage. The determination
of the amount of blood to be drawn in these cases is the real clinical
difficulty in their management; and as, unfortunately, numerical
evidence is wanting on the point, the physician must in each case
trust for guidance to a careful appreciation of all its circumstances.
Cceteris paribus venesection may with propriety be pushed further
in country than in town practice; and I must say that in my own
sphere bleeding from the arm in cases of bronchitis grows year by
year a rarer event.

586. In cases of medium severity, or even in violent bronchitis
attacking persons of feeble power, cupping between the scapulae, to
from four to eight ounces, or the application of from eight to fifteen
leeches to the upper-sternal, infra-clavicular, or axillary regions,
will suffice in the way of a first bloodletting—to be repeated, should
relief to the breathing, as shown especially by the number ofrespi-

1 M. Bouillaud has, it is true, shown byhis system of saigne'es coup sur coup that
large quantities of blood may be abstracted in bronchitis without immediate ill
effects—Parisians born and provincials emigrating to the capital being the persons
operated on. But on the other hand, he has not shown that the mortality or
duration of the disease are lessened by this plan—while concerning subsequent
spanaemia he is prudently silent.
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rations per minute, have distinctly followed the first abstraction,
and have proved ouly temporary. Dry cupping of the chest will
sometimes with propriety be substituted in weakly persons, or the
exhausting apparatus of M. Junod may be applied to one or both
lower extremities.

587. There are observers who believe in the utility of emetics at
the outset—maintaining they control the violence of the inflam-
mation by decreasing the force of the pulse, and disgorging the
bronchial capillaries. I have constantly known the first doses of
tartarized antimony, given on the contra-stimulant plan, produce
vomiting; but I have no evidence that the emetics per se were
specially serviceable. The medicine has, indeed, appeared to me
quite as, if not more efficacious, where tolerated, than where it
seriously disturbs the stomach or bowels. And given in this way,
although not demonstrably so efficient in bronchitis as in pneu-
monia, tartarized antimony I hold to be the most effectual agent
known in controlling acute sthenic bronchitis. In divided doses
of from four to ten grains in the twenty-four hours, it appears to
hasten resolution very sensibly in the milder cases, and advances
the secretive stage in the severer. If the tendency to depression
under the influence of the antimony be very marked—marked
enough to excite fear that the vital powers may be too much
lowered—calomel and opium may be employed instead. I enter-
tain no question as to the superiority of tartarized antimony under
ordinary circumstances.

588. Alkalies are theoretically indicated, where the sputa are
viscid, and contain exudation-matter; and when the blood is nota-
bly hyperinotic. I have, however, little experience of their efficacy
in this inflammation.

589. Second Stage.—Free secretion from the tubes being estab-
lished, and the febrile action lowered, the application of a full-sized
blister to the sternum, or between the scapulae (here, in consequence
of gravitation, it draws off most fluid), becomes most serviceable;
mustard poultices may, even from the first, be employed. Diapho-
retics and expectorants, containing liquor ammonias acetatis, vinum
ipecacuanhas, paregoric, and similar agents, are now advisable, and
these may gradually be replaced by preparations of a more stimu-
lant character, such as tincture of squills, and the ammoniated tinc-
ture ofopium of the Edinburgh Pharmacopoeia. Dilute hydrocyanic
acid and the tincture of lobelia inflata, especially if there be spas-
modic tendency in the cough, and the fear of serious depression be
past, are useful adjuncts. If the abundance and fineness of the
moist rhonchi indicate tendency to bronchial accumulation, emetics
now become of signal service, by mechanically clearing the tubes.
The sulphate of zinc, as entailing little or no constitutional depres-
sion, is the best agent of the class, and may, in urgent cases, be
repeated thrice in the day.

590. In a yet more advanced condition of the disease, if there be
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inclination to lapse into a chronic state, carbonate of ammonia, sen-
ega, the balsamic medicines, copaiba, gum ammoniacum, and com-
pound tincture of benzoin, are distinctly serviceable in moderating
the amount of secretion, facilitating its discharge, and so relieving
dyspnoea.

591. Throughout the whole course of treatment, gentle laxatives
should be freely used. It would be difficult to prove, it is true,
that the duration of the disease is prolonged by confinement of the
bowels, but most certainly fulness of the abdomen increases dysp-
noea and discomfort in the chest. On the other hand, I have never
seen any utility in severe counter-irritant purgation.

592. The temperature of the room should range from 61° to 66°
or 68° Fahrenheit, or even higher under special circumstances, such
as previous residence of the patient in a warm climate. The mois-
ture of the atmosphere may be regulated according to the patient's
feelings by evaporating water from a dish near the bed; I have
known violent paroxysms of cough and dyspnoea relieved by this
simple plan. Occasional free ventilation of the room, the patient's
head being protected at the time, is essential to his early recovery,
he wants all obtainable oxygen. Flannel should be put on next
the skin if not previously worn.

593. Asphyxial variety.—If the disease have actually assumed an
asphyxiating character, when the patient is first seen, no matter
how that character have been produced—that is whether by impli-
cation of the capillary tubes, by very extensive seizure of the minor
ones, or by moderate inflammation occurring in an aasthenic state
of the system—depletory measures must be employed with the
extremest caution. This is the more true, as it is especially in aged
persons the disease is liable to pass suddenly from a very mild
state, apparently not requiring medical management, to one of the
gravest character. The abstraction of a few ounces of blood may,
under such circumstances, be followed by vital depression, which
very manifestly hastens the fatal issue, and is perhaps occasionally
its real cause. At least such is the conviction to which I have been
led by observation. But this conviction is not shared by all, espe-
cially in the case of general capillary bronchitis. Thus 1 find
Valleix 1 maintaining that "abundant and repeated general bleed-
ing, emetics in large doses, cutaneous revulsives, and strong purga-
tives, must be employed with perseverance" in this form of the
disease. Such treatment would, I believe, prove actively destruc-
tive if adopted in London.

594. According to the plan on which I proceed, local dry cup-
ping, or the application of Junod's apparatus to the limbs, counter-
irritation of the chest by mustard poultices and blisters, in associa-
tion with, internally, stimulant expectorants, especially the sesqui-
carbonate of ammonia, in doses of from three to ten grains every

1 Bull. Gen. de ThSrapeutique, Avril, 1847.
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second or third hour, combined with squill, serpentaria, and senega
or ammoniacum, constitute the staple of the treatment. I have
pretty extensively employed muriate of ammonia in doses of five
to twenty grains, but am persuaded it is a less active agent than
the sesquicarbonate. Chlorate of potass, in doses of from five to
twelve grains every hour, sometimes appears to act favorably in
warding off seemingly imminent asphyxia, but is on the whole of
much inferior efficacy to the latter salt of ammonia. The patient's
strength must be supported by strong beef tea and jellies; and
wine or brandy given in frequent doses to sustain his calorific
power.

595. In the more serious cases ofbronchitis, it is exceedingly pro-
bable, the muscular coat ofthe tubes loses its contractile force. Now
that coat appears, in the calm, and still more in the forced expira-
tion, of health, to possess the power of reducing the tubes to less
than their medium size ;* the elasticity of the inflamed bronchi must
likewise be impaired according to one of the acknowledged laws
of inflammation. Now thus are easily intelligible the tendency to
dilatation of the tubes, the labored expiration, and the accumulation
ofsecretions, characteristic ofthe acute disease. And hence, more
particularly as bronchial paralysis and air-distension of the lung
are known to follow section of the par vagum, it seems right that,
as a final resource, galvanism, in the course of that nerve, should
be tried in cases of asphyxiating bronchitis. I must, however,
admit I have tried strychnia at a pretty early period of theasphyxial
stage, and in sufficient quantity to produce well marked " physio-
logical" effects, without favorably influencing the respiration. 2

According to Breithaupt,3 chloroform-inhalation becomes of
great value where the dyspnoea is severe from obstruction of the
air-cells.

596. In infants, as M. Valleix has shown, life may sometimes be
saved under the most desperate circumstances by passing the finger
backwards to the epiglottis, and bringing away viscid secretions
choking the air-passages. Prolonged insufflation of the lungs has
also been employed with success, even where the infant had already
fallen into a state of apparent death.4

(II.) CHRONIC BRONCHITIS.

597. Chronic bronchitis, like the acute disease, varies greatly in
severity.

598. Symptomatic Varieties.—I.—Inone class ofcases slightcough,
with yellowish-white muco-purulent expectoration, moderate in
quantity and easily voided, attended with little or no post-sternal

• Videan interesting paper by Dr. Radclyffe Hall, " On the Action of the Muscu-
lar Coat of the Bronchial Tubes in Respiration."

2 e. g. Murphy, U. C. H., loc. cit.
3 Med. Times and Gaz., May, 1856.
4 Union Medicale, Avril, 1852.



175CHRONIC BRONCHITIS—SYMPTOMS.

soreness or pain, affecting but very slightly the general health,
appetite, and flesh, appearing in winter,and ceasing on the approach
of the mild season, constitutes clinically the whole of the disease:
this is the slightest form of "winter cough."

599. II.—In a second class of cases the cough is more violent,
and more constant, severest in the mornings; the expectoration
scanty and adhesive, or easy and copious—under the latter circum-
stances consisting of large nummulated masses, floating, semi-sink-
ing, orsinking in water, non-aerated or scarcely aerated, ash-colored,
yellowish-green, deep-green, or in very rare cases of a tint almost
like Scheele's green, remaining separate, or forming a single liquid
collection, slightly streaked occasionally with blood, when the cough
is excessively violent, and especially if the left side of the heart be
obstructed in the slightest degree, but never accompanied with
actual haemoptysis, 1 of peculiar nauseous odor, sometimes fetid,
smelling like wet mortar, or putrescent matter—in rare instances,
especially where the bronchi are dilated, evolving the same fetor
as in gangrene of the lung. Such fetor may exist without destruc-
tion of substance visible to the naked eye; whether (I have not
actually seen this) microscopical sloughs are separated in suchcases,
or whether rapid decomposition of the secreted fluids takes place
immediately on their production, I am unable to affirm; the reality
of gangrenous odor in the secretion of an unbroken surface is
difficult enough of admission.2 The varieties of tint are inexpli-
cable by any character discernible either with the unassisted eye
or microscope.

600. Microscopically, the sputa consist of epithelium, pus-cells,
exudation-cells,and afew blood-disks. Exudation-matter in patches,
sometimes exhibiting inclination to the moulded form, may occa-
sionally be seen, on carefully disentangling the sputa, under water,
either with the help of a common lens, or even with the naked eye.

601. There is no great pain, heat, or soreness in the chest, except
after fits of coughing, when it is mainly post-sternal. The respira-
tion ranges scarcely out of proportion with the pulse in frequency—
both being raised, slightly as the habitual state, materially during
and shortly after paroxysms of coughing, above the individual
standard of health. The appetite fails, the sleep becomes broken,
and flesh wastes very perceptibly : I have known as much weight
lost during the first three weeks of an annual recurrence ofchronic
bronchitis, as during the same period in the average of cases of

1 f* Expectoration of blood, in persons laboring under chronic bronchitis, with or
without emphysema, but without notable disease of the heart, justifies in itself a
suspicion of the existence of latent tubercles." Author's Report on Phthisis, as
observed at the Brompton Hospital; Brit, and For. Med. Chir. Rev., January,
1849.

2 The odor is probably often merely simulative of that of gangrene. An analy-
sis in the Edinburgh Laboratory, conducted at the request of Dr. Laycock, shows
the presence of butyric and acetic acids and methalymine. (Med. Times, May,
1857.) But the precise chemical products probably differ in different cases.
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consumption in active progress;1—but in bronchitis the weight
ceases to diminish after a certain time; in phthisis its diminution,
though fluctuating according to laws as yet unestablished, holds on
in the main.

602. Should an acute attack or severe exacerbation of the dis-
ease, particularly if it involve the capillary tubes, occur in a person
afflicted with this serious variety of the chronic form, the expecto-
ration becomes in part more viscid, transparent, and highly frothy
for a variable number of hours or days; then, relapsing into the
simply purulent state, grows so excessively abundant as in itself to
account partly for the rapid debility that ensues. The labored
respiration, hurried somewhat out of proportion to the pulse, livi-
dityof the lips, malar bones, chin, tip of the nose and finger-ends,
coolness of the hands, feet, and, it may be, of the extremities gene-
rally, clammy perspiration, sometimes rather copious, coolness of
the expired air, inability to lie down, sensation of pulmonary op-
pression and want of air, all point to the asphyxiating character
of the attack. Fitful dozes give but temporary relief to rapidly
progressive exhaustion, and leading to accumulation of secretion,
increase the suffering felt on waking. Here is a condition of ex-
treme danger, principally observed in the aged {senile bronchitis
and peripneumonia notha), and one of the most frequent causes of
their death.

603. III.—In a third class of cases, the prominent feature of the
disease is a peculiar flux from the bronchi,—whence the name
bronchorrhoea. In this variety paroxysms of cough and dyspnoea,
which may be of almost daily occurrence, or even more frequent,
are relieved by copious expectoration of a thin watery fluid, or of
a ropy, gluey, transparent substance, like raw white of egg mixed
with water,—a quarter of a pint of this may be secreted in the
course of half an hour on the decline of a paroxysm. Though
sometimes fatal to old people, from their want of power to throw
off the accumulated secretion, this form of disease seems occasion-
ally useful, when slight, in relieving pulmonary congestion depend-
ent on obstructive or regurgitant disease of the mitral orifice, and
should not, under these circumstances, without mature considera-
tion, be, at least completely, removed,—granting, argumenii gratid,
we possess the power to effect such removal.

604. IY.—There is a fourth variety of chronic bronchitis, to
which the rather contradictory name of dry catarrh was given by
Laennec, characterized by exceedingly troublesome cough, oppres-
sion of breathing, tightness of the chest, and sometimes extreme
dyspnoea; expectoration being totally deficient, or consisting of
semi-transparent, small, gray, pearl-like, roundish particles. An
attack of ordinary bronchitis, with muco-purulent secretion, may

1 This important fact is a sufficient commentary on the published assertion,
that the diagnosis of phthisis maybe made with thebalance.
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occur in such cases, and put a period for a time to the chronic dis-
order. Pathologically dry catarrh seems to consist in active con-
gestion of the tubes; clinically it is allied to, and often associated
with, vesicular emphysema.

605. Physical Signs.—The physical signs of chronic bronchitis
are essentially those of the acute disease. There are certain modi-
fications worth attention, however, especially as no single specific
sign, distinctive of the two forms, exists.

606. Taking the results of a mass of cases, the percussion-sound
can scarcely be said, as a rule, to differ from that ofhealth. If, on
the one hand, congestion and thickening of the bronchial walls,
coarctation of the tubes, and collapse of lobules or larger portions
of lung tend to impair its fulness of tone, on the other, the exist-
ence ofair distension and emphysema tend to augment the average
resonance. Local accumulation of secretion and obstruction some-
times render spots more or less toneless one day, which the next
recover their normal resonance. But it must be remembered, that
the percussion-sound at the posterior bases, in cases of chronic
bronchitis with acute recrudescence, may acquire all the characters
of the dull type [195]; and the respiration become high-pitched,
and of bronchial or even diffused blowing quality. I have known
this state mistaken both for pneumonia and for pleuritic effusion.
When, as sometimes happens, one side only is thus impaired in
resonance, the error is very easily committed, and probably fur-
nishes a clue to the alleged enormous frequency of fatal pneumonia
among the aged population of certain localities.

607. Chronic bronchitis tends to distend the lungs generally
(though from bronchial obstruction in some spots, it may have the
reverse effect on them locally), and hence to widen the chest, and
even depress somewhat the heart and diaphragm. But it is very
difficult to demonstrate to what amount bronchitis alone is capable
of carrying these changes; it is so constantly associated with their
more active and positive cause—emphysema [477].

608. The respiration-sounds vary in force and quality widely in
different parts of the same lung. The quantity of the respiration
falls on the whole greatly below the average; harsh and coarse, the
loud inspiratory and expiratory sounds audible in some spots differ
wholly in character from those of true exaggerated respiration, are
probably produced in the capillary and larger tubes, and resemble
dry rhonchi in properties (sonoro-sibilant respiration). Full respi-
ration will sometimes become audible, after free expectoration, in a
spot where a moment before none, or next to none, could be caught.
True blowing respiration is never heard in bronchitis. The rhonchi
are those of the acute disease; the vocal resonance variable,—
either feeble, or weakly, or strongly, bronchophonic.

609. Anatomical Characters.—Anatomically, the disease is known
by discoloration of dull red tint, grayish or brownish, of the mu-
cous membrane, evenly or patchily arranged, with a congested,

12
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widened, and sometimes varicose state of the fine and capillary
vessels, unevenness of the mucous membrane and epithelial abra-
sion. The walls of the tubes are thickened and hard, from infil-
trated induration-matter, which sometimes extends beyond them,
and encroaching on the adjacent lung-substance, obliterates its
capillary vessels. The pressure of this matter diminishes the
calibre of the tubes, both directly and indirectly by circular con-
striction; and actual obliteration of the finer bronchi may occur,
where in addition exudation-matter has hardened in patches on
their internal surface. Neither ulceration nor sphacelus, visible to
the naked eye, belong to simple chronic bronchitis. The longitudi-
naland circular muscular fibres are sometimes much hypertrophied.
The cartilages of the larger tubes occasionally calcify.

610. In the acute disease the bronchi may, as we have seen,
undergo dilatation,—the more readily, the younger the individual.
There is every reason to believe that, with the recovery of the tone
of the bronchial muscles, the tubes gradually resume their natural
form. I have seen cases of intense bronchitis in childhood, lapsing
into the chronic state, and attended with signs apparently depend-
ing on widening of the tubes, which signs have gradually and
totally disappeared. So likewise in the chronic disease, the bronchi
sometimes dilate; but, once established, the dilatation remains a
permanent evil 1 (vide Dilatation of the Bronchi and Cirrhosis of the
Lung).

611. Diagnosis.—Pleurisy and pneumonia can only be simulated
by chronic bronchitis in those comparatively rare cases, where the
percussion-sound loses tone at one or both posterior bases [606].
Now the persistence of vocal fremitus will habitually distinguish
the toneless sound of bronchitis from that of effusion; the deficiency
of true tubular metallic breathing from that of pneumonia. In the
latter case, too, the pulse-respiration ratio may be appealed to with
confidence; it is never perverted, even in this accumulative bron-
chitis, to the degree that it is in pneumonia: besides, though the
vocal resonance may be strongly bronchophonic, it is not tubular,
sniffling, and metallic, and there is neither rusty expectoration, nor
acrid heat of skin.

612. The real difficulty in diagnosis consists in the distinction
between certain cases of chronic bronchitis and phthisis; as the
difficulty especially arises, where dilatation of the bronchi exists,
I defer to the history of this disease the consideration of the point.

613. Prognosis.—Chronic bronchitis israrely gotrid of completely
by persons of middle and advanced age, in whom it has recurred
for more than one or two winters; in the comparatively young,
especially if circumstances allow of their moving to an appropriate
climate, it may be radically cured, in some of the number so long

1 Osmond, U. C. H., Males,vol. iv. p. 343.
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as they remain in that climate, in a yet more fortunate few, even
when they return to the soil where they were originally seized.

614. Chronic bronchitis can scarcely be correctly said to kill per
se; but it certainly paves the way for death in multitudes of aged
persons—the immediate cause of the fatal event being an acute
attack of general or capillary inflammation of the tubes. I am
aware that in cases of this class terminating fatally, the result is
commonly held to be immediately brought about by pneumonia:
a notion derived sometimes from the occurrence of dulness under
percussion at one or two bases, sometimes from post-mortem exa-
mination—sometimes from both sources. I have already pointed
out the source of fallacy in the percussion dulness referred to
[606]; and I have great doubts of certain consolidations found
after death (peri-pneumonia notha in more senses than one) being
truly pneumonic. It has not occurred to me to meet with such
consolidation, except where there was coexistent heart-disease,
and more especially of the mitral orifice—consolidation hence
mechanically, and not actively congestive. Sometimes there is
mere collapse.

615. Treatment.—In the treatment of chronic bronchitis, whether
accompanied or not with dilatation of the tubes, it is very rarely
advisable to take blood from the arm, even during acute exacerba-
tions; the strength fails rapidly in such cases from loss of blood;
and to bleeding at the outset, rapid asphyxia at the close, from
inability to expectorate, may often be traced. A few ounces, say,
in ordinary cases, about four or five, taken locally by leeching or
cupping, are as much as may be abstracted without fear. Free dry
cupping, with flying blisters applied occasionally to different parts
of the chest, are among the most effectual means of counteracting
the ill effects of acute exacerbations.

In the purely chronic state, counter-irritation, with tartar emetic,
croton oil, or the turpentine and strong acetic acid liniments, is
essential in the treatment, unless emaciation be very far advanced,
or the skin peculiarly irritable. The inhalation of tar vapor,
creasote vapor, iodine, or chlorine, most unquestionably reduces
the irritability of the mucous membrane, and the quantity of secre-
tion ; the results of M. Cottereau, with chloruretted inhalations, are
peculiarly important, and show, as admitted by M. Louis, that
singular advantage may be obtained through them, even where the
general symptoms closely simulate those of phthisis. Of the
remarkably beneficial effects of creasote vapor, in particular, I can
speak with confidence; the cases are rare where it fails to agree
from the first; but in very irritable constitutions the mucous
membrane may gradually be prepared for it by the inhalation of
extract of hyoscyamus, or conium. If there be spasmodic tendency,
the latter drug may be rendered powerfully antispasmodic and
sedative by the addition, on the instant of use, of a few drops of
liquor potassse.
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616. The choice of internal remedies will vary with the condi-
tion of the discharge from the tubes, and the amount of general
reaction. If there be little expectoration, an excited circulation,
and a tendency to congestion of the parenchyma, tartar emetic in
small doses, ipecacuanha, or colchicum, are the best agents, com-
bined variously with hydrocyanic acid, lobelia inflata, belladonna,
stramonium, hyoscyamus, paregoric or similar agents.

617. In a few cases, where great dyspnoea and arrested secretion
pointed to the existence of abruptly acute congestion, I have seen
mercury very rapidly lower the circulation, and induce free dis-
charge. But, as a rule, mercury has not appeared to me serviceable.
If there be out little vascular excitement, squill, senega, ammonia-
cum, with opium, are preferable combinations. Balsam copaiba
and the compound tincture of benzoin may be joined to these
stimulants,—the former especially seems to exercise a specific sooth-
ing effect on the mucous membrane. Muriate of ammonia has
appeared to me useful in two apparently opposite ways,—by pro-
moting expectoration where deficient, by controlling its amount
when excessive. Medicinal naphtha will also produce this latter
effect; so abruptly, indeed, sometimes, that I have known slight
haemoptysis ensue—only, however, in persons obviously or proba-
bly tuberculous.

618. Iodide of potassium, in sufficient doses to produce slight
iodism, occasionally relieves the dyspnoea and chest-oppression to
a very striking degree;—in such cases does it promote absorption
of exudation-matter ?

619. From ordinary alkalies I have seen no positive benefit, ex-
cept where the individual was of rheumatic or gouty diathesis;
and then the accompanying bronchitis was not, properly speaking,
of the simple variety now under consideration. Where the latter
diathetic vice exists, small doses of colchicum are distinctly bene-
ficial. Sulphur in small non-aperient doses is held by some per-
sons to exercise specific influence on the disease: the undoubtedly
favorable effect of certain sulphurous mineral waters seems to
explain this belief.

620. Various forms of dry inhalation are recommended. I have
certainly, in strumous person with copious expectoration, and not
advanced in years, seen favorable effects from the inhalation of
vaporized iodine, in the manner to be described under the head of
phthisis, though never such striking results as in some rare cases
of the latter disease.

621. The jellies made from Iceland and Carragheen mosses both
soothe the cough and afford nourishment. If emaciation occur,
cod-liver oil should decidedly be employed;—many of the good
effects of the oil, as observed in phthisis, are yet more readily pro-
duced inchronic bronchitis. Bark and the mineral acids are useful
in controlling debility, and improving the appetite: if anaemia
supervene, iron becomes essential.
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622. The diet should be nutritious and non-stimulant. The
pitch-water, recommended by Laennec for ordinary drink, mixed
or not with milk, is certainly deserving of more extensive use than
it has met with in this country—especially if general experience
ratify his assertion, that it has occasionally actually cured the
disease.

623. During the winter months in this climate, a steady tempe-
rature of 63° to 65° Fahr. should be maintained indoors; and the
mouth and nose protected by a respirator, or otherwise, out of
doors.

624. Where circumstances permit, change to a more genial cli-
mate, either for the winter or permanently, coupled with the use of
certain mineral waters, furnishes the most effectual means of relief
and cure. The mean temperature of the locality chosen should be
some degrees higher than any attainable in this country j1 the prin-
ciples of correct selection are explained in the' Appendix.

625. During the paroxysm of bronchorrhcea, the hot bath, or hot
air-bath, sinapisms to the extremities, emetics, full doses of lobelia
inflata, and, if there be failure of vital power, sesquicarbonate of
ammonia and brandy, are the chief remedies.

626. The system of injection of the bronchial tubes with solution
of nitrate of silver, is considered in the Appendix.

627. In the treatment of an acute attack, supervening on the
chronic disease in a person of advanced years, the caution already
given as to blood-letting in simple acute asphyxiating bronchitis,
seems to me of yet greater importance. Here it is not the inflam-
mation that kills; it is the vast accumulation of muco-purulent
secretion supplied by a congested surface—secretion which prevents
oxygenation of the blood, and which the strength of the patient
fails to throw off—that really destroys life: the brain and tissues
become poisoned, too, with venous blood. Sesquicarbonate of am-
monia is, in such cases, required almost from the first: it is best
given in combination with squill and nitric ether. If any sinking
tendency appear, chloric ether acts as a more powerful general
stimulus in these cases than any medicine I am acquainted with:
but brandy and wine are more agreeable excitants, and quite as
efficacious. Nux vomica and galvanism are worthy of trial as
direct stimulants of the muscular coat of the bronchial tubes; and
congestion might be relieved by the application of Junod's apparatus
to the lower extremities.

1 This statement accords with general experience ; yet, on theoretical grounds,
breathing air, for an hour at a time, artificially lowered in temperature to 50° or
even 40° Fahr., has been seriously recommended and employed by Dr. Drake, of
New York. I am not aware of the system having been tried in this country.
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(ill.)—VARIETIES OP BRONCHITIS.

628. The varieties of bronchitis may be classified as follows:—
Varieties dependent on—

1. Period of life . . . Bronchitis at birth; infantile; adult; senile.
2. Nature of secretion . . Dry; serous; muco-purulent; plastic.
3. Nature of cause . . . Mechanicalbronchitis ; hay-asthma.
4. Amount ofprevalence . Sporadic; epidemic (influenza).
5. Association of spasm . . Hooping cough; asthmatic bronchitis.
6. Secondary origin . . Secondary to—

General diseases. Typhoidandtyphus fevers;
the exanthemata.

\ Blood diseases. Syphilis; gout; rheumatism;
Bright's disease; glycohsemia ;' scrofula ;
jaundice; scurvy ; purpura; cancer.

Local thoracic diseases. Tubercle, cancer,
chronic inflammation of the lung; heart

% disease; aneurism of the aorta, &c.
629. The peculiarities of some of these varieties have already

been referred to; influenza and hooping-cough are elsewhere
described; a few of the others will be specially considered here.

A.—PLASTIC BRONCHITIS.

630. "We have already seen that plastic exudation-matter forms,
though to a limited extent, in simple bronchitis; the profuse pro-
duction of such matter distinguishes one variety of the disease,
which is probably, though not demonstrably, dependent on a pecu-
liar diathesis. For, in truth, of particular causes nothing is known.
The affection occurs with not very unequal frequency in both sexes,
with a slight excess in females, and at all ages. The immediately
exciting causes are those of simple bronchitis; why, then, is the
secreted product different? There seems reason to believe the
disease more common in this country than on the continent.

631. An affection of greatrarity, true plastic bronchitis is ana-
tomically characterized by the formation of solid ortubular, stratified
or non-stratified, concretions of exudation-matter of low type2
within the bronchial tubes, reaching, more or less extensively, from
their finest to their largest divisions. The disease has little tend-
ency to spread upwards: the trachea remains unaffected; the voice,
though sometimes becoming slightly husky, habitually retains its
natural quality and strength. On the other hand, plastic inflamma-
tion extends downwards from the larynx to the bronchi in a certain
proportion of cases of primary croup and also from the throat and
larynx in diphtheria;3 but with these cases we have nothing to do
here.

1Suggested (from yxuxof—Xijua) as a substitute for " saccharine diabetes."
1 I have found them to contain exudation-cells; some nucleated, the majority

not so. In the main, the substance is fibrillar or amorphous.
8 Wodger, U. C. H., Females, vol. xv. p. 39. In this instance the diphtheritic

exudation spread from the throat to the third divisions of the bronchial tubes.
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632. Although not unknown as an acute disease, especially in

infants,"in whom it may run its course, and disappear (as it proves,
permanently,) at the end of ten days, or a fortnight, clinically plastic
bronchitis is especially distinguished by its chronicity, its frequent
acute broncho-pneumonic recrudescences, and its comparatively
slight influence on the general health. In one case, which I have
long had under occasional observation,1 expectoration of casts com-
menced in the spring of 1843, and with occasional brief intermis-
sions, continued up to the time the patient, a young female, waa
last seen, June, 1857. Between 1850 and 1857, she had married,
but without any consequent change in the bronchial disease.

633. Physical signs.—The dryrhonchi ofsimple bronchitis, mixed
to a small extent with the moist, may be heard from place to place.
But there are also peculiar physical signs; disappearance of all re-
spiratory sounds, in given spots of the lung from time to time,
marks complete obstruction of a large communicating bronchus—
and dulness, as complete as in pneumonic consolidation, probably
from collapse of the lung-substance, may occur co-extensively with
the deficiency of respiration, as I had repeated occasion to observe
in the instance just referred to. Local pneumonia, attended with
pain, rusty, viscid expectoration, true crepitant rhonchus, and blow-
ing respiration, also occasionally occurs in these cases—generally
speaking, running its course uninfluenced, at least perceptibly, by
ordinary treatment. Where a very large tube chances to be blocked
up, asphyxia may be temporarily threatened ; 2 and oppression of
breathing, disproportionate to the apparent amount of disease, is
always a prominent symptom.

634. Symptoms.—The expectoration of the casts is generally pre-
ceded by some hours' dyspnoea and hacking dry cough; and during
the periods of acute attack, I have found the pulse-respiration ratio
vary from 2.2 : 1 to 3.5 : 1. During these attacks, casts of notable
size are brought up, generally from three to six or seven times a
week—but small fragments are much more frequently expectorated.

635. The expectoration of casts may go on daily without causing
any notable suffering—if the size be small, and the processes of
detachment and expulsion easy. Unless the sputa be closely exa-
mined under water, particles of concretion escape notice amid the
viscid mucus with which they are generally associated.

636. Streaks of blood, either on the external surface of the casts,
or, more rarely, on their internal surface, if they be tubular, are
not uncommonly seen; and spitting of florid blood in streaks, or
even in drops, mixed with mucus, for a short while after their ex-
pectoration, occasionally occurs. This is especially the fact at the
height of the acute attack. As this wears off, the concretions and
the expectoration become bloodless.

> Moss, U. C. H., Females, vol. i. p. 187 (1846), and vol. iii. p. 83 (1848).
8 U. C. Museum, No. 2124. Numerous other specimens exist in the collection.
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637. Some very rare cases have, besides,been observed, in which
copious haemoptysis had occurred for some time previous to the
expectoration of solid casts of the tubes. The nature of these cases,
however, requires further investigation. It appears very unlikely
that they belong to the same class as true plastic bronchitis; the
concretions are most probably simple fibrinous coagula from haemop-
toic blood, itself the result of tuberculous disease. In no case of
the kind that I have read the record of, was the absence of tuber-
culous disease proved; and, on the other hand, the occurrence of
moulded coagula in tuberculous haemoptysis, though, for obvious
reasons rare, is sometimes (I have seen it myself) positively ob-
served.

638. Treatment.—In the acute disease in childhood the free use
of emetics, antimony or ipecacuanha, has been strongly advised;
but, so far, advised on purely theoretical grounds; for I can trace
no evidence of their special utility in records ofobserved cases. It
seems to me, that in the present state of knowledge we have no
trustworthy guide to deviation from the ordinary practice in acute
bronchitis. It would be well, as in cases of croup, to keep the
atmosphere of the room saturated with moisture.

639. Similarly, during the period of acute seizures in the course
of the chronic disease, the treatment, so far as I know, should be
conducted on the same principles, as if the secretion-products were
of the ordinary kind. I have not seen any benefit derived from
mercurial action on the system. Mischief may readily be done by
an over-active treatment designed to control an imaginary pneu-
monia. The young practitioner must not confound the local dulness
under percussion, which may come on in a few hours in these cases,
as a result of obstruction of tubes, with true pneumonic loss of
resonance. The weak or suppressed respiration of the former
condition, the tubular blowing of the latter, will distinguish the
cases.

640. And in the intervals of theseacute seizures can any effectual
measures be taken either to prevent their recurrence, or to insure
secretion of differenttype, if the bronchial tubes must needs become,
every now and then, inflamed ? I believe few affections of the
lungs are more difficult to cure permanently than this. Theory
leads to the use of iodine by inhalation and otherwise, and suggests
a prolonged trial of alkalies and their carbonates as diminishing
the tendency to hyperinosis. But I have perseveringly employed
these remedies without any enduring effect on the disease. It
disappears for a time, to return again without obvious cause—a
mode of progress which can only be plausibly referred to the
influence of a persistent diathesis. I should have supposed a well-
selected climate must have exercised a modifying influence on the
distinctive peculiarity of the disease: now, chance brought the
young woman, above referred to, to Buenos Ayres (a climate of
almost unequalled salubrity in regard of bronchial affections); but
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a sojourn there of four months, while it improved her breathing,
strength, and general health, did not prevent her from frequently
expectorating bronchial casts.

B.—MECHANICAL BRONCHITIS.

641. Under this head fall those well-marked varieties of bron-.
chitis induced by the inhalation of irritating particles of various
kinds. The "knife grinders' rot" is primarily mere bronchitis
produced by the entry into the tubes of metallicparticles and gritty
dust from the grinding-stones. Miners (whether coal or other),
not, as was once erroneously supposed, from the inhalation of coal-
dust, but really from that of the soot of the oil lamps used in
working, where the safety lamp is not employed, are subject to a
similar disease; so, too, are quarrymen, cotton-batters,1&c. In all
these cases the disease (grinders' rot, black phthisis, stone phthisis,
cotton phthisis, &c.) is essentially bronchitis at the outset, which
becomes chronic, is followed by dilatation of the tubes, and,
eventually, inflammatory destruction and excavation of the lung-
substance itself. But there is no connection between this destruc-
tion and the presence of tubercle—which, if it exist, is purely
accidental.

KNIFE-GRINDERS' DISEASE.

642. Here the physical signs are those of bronchitis, dilated
bronchi, occasionally of emphysema, of consolidation, and, finally,
of excavation. The general symptoms are not proportional in
severity to the local disease; whence a distinction between these
affections and phthisis. The knowledge of the cause also aids in
the diagnosis—though, on the other hand, it may tend to deceive,
as these artisans very certainly are not exempted from consump-
tion.

643. Cure is impossible, unless the patient change his occupa-
tion. Various mechanical contrivances have been invented for
the prevention of the disease. Abraham's magnetic mouthpiece
attracts metallic particles, but has no effect on the stone-grit. Dr.
C. Holland's revolving fan, acting by a strong current upon the
spot where the metallic dust and stone-grit are formed, seems to be
more successful.

CARBONACEOUS BRONCHITIS, OB BLACK PHTHISIS.

644. The most interesting variety of bronchitis of the present
1 It is remarkable enough that the operatives in the cotton-mills near Vienna

enjoy better health than the general mass; the annual deaths in the general popu-
lation being 1 in 27, in the manufacturing class 1 in30. (Chadwick's San. Rep. p.
114.) Villerme' found in France that neither carders, spinners, combers, nor
winders, appear more subject than others to particular diseases ; but batters of
cotton, inhaling much dust and flue, do get the so-called cotton-pneumonia and
cotton-phthisis.
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class is undoubtedly that observed in miners, and described under
the title of "Black Phthisis." 1

645. Originally observed in coal-miners, this affection was long
supposed to be due to inhalation of coal dust. Mr. Graham2 was
the first, as I believe, to show that, common to miners of all kinds,
it really depended essentially on inhalation of the smoke from the
lamps suspended from the miners' heads while at work. To this
cause Dr. Makellar adds the inhalation, in confined mines, both of
the carbonic acid generated in the pit and of that expired by the
laborers themselves, and also the inspiration of carbon and carbu-
retted gases, which float in the heated air after explosions of gun-
powder required in the works.

646. Anatomically it is found the carbon accumulates in the
minute bronchial tubes, and obstructs these and the connected cells;
irritation sets up in the parenchyma around; softening sooner or
later occurs; the pulmonary tissue breaks up, and cavities, eventu-
ally of large size, from union of adjoining smaller ones, form.

647. Not only does this form of irritation not predispose to tu-
bercle, but the carbonaceous disease seems actually to antagonize
genuine phthisis. Dr. Makellar not only never found tubercle in
the bodies of colliers cut off* by the disease, but observed that many
of the number had relations, not miners, destroyed by pulmonary
consumption [1457].

648. But the lung itself produces carbon, once the impulse has
been given by the free inhalation of lampblack. Years after the
occupation of mining has been relinquished, the amount of lung
involved by carbonaceous deposit continues to increase. The lung
becomes, to use the emphatic expression of Dr. Makellar, a "man-
ufactory of lampblack."

649. The carbonaceous matter in advanced cases impregnates the
blood: this resembles thick brownish ink, flows sluggishly, and but
feebly stimulates the heart and system at large.

650. Symptoms.—In the early period of the disease, incessant dry
cough, and other bronchitic symptoms attract attention—slight
palpitation and acceleration of pulse. The respiration-sounds are
loud; dry bronchial rhonchal sounds abound. The percussion is
as yet unaltered.

651. At a later or second stage, when softening has commenced,
most distressing cough, expectoration of black matter,3 and dull
percussion-sound, without bronchial respiration, may be substan-
tiated.

652. In the third stage signs of excavation ensue.
1 Makellar, Edinb. Monthly Journal of Med. Science, 1846. To thi3 very com-

plete monograph I beg to refer for further information.
* Edinb. Med. and Surg. Journal, vol. xlii.
8 In one case Dr. Makellar continued to collect weekly (for some weeks) nearly

two ounces of carbon, precipitating in water from the associated bronchial secre-
tion.
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653. Rapidly decreasing frequency of pulse and systemic exhaus-
tion are the most striking general symptoms. The course of the
affection is essentially chronic, lasting generally some years.

654. In some rare instances the disease closely simulates true
phthisis in its symptomatology. There may be cough and expec-
toration, dyspnoea, thoracic pain, colliquative sweats, and great
emaciation; but in a case of this stamp, seen by Dr. Makellar, a
broad distinction was drawn by the fact th£t the pulse beat but
thirty-six per minute.

655. Treatment. —Removal from the occupation will save life if
the change be effected while the disease has not passed the earliest
stage.

656. The attempt to relieve urgent symptoms by venesection has
proved a signal failure—such loss of blood producing "general
debility and rapid sinking."

657. The most important prophylactic measure consists in free
ventilation of the pits. The use of some other lighting material
than oil is also called for. There is reliable testimony that where
these precautions are taken, especially the former, the disease is
unknown.

C.—HAT ASTHMA.

658. A singular variety of naso-pulmonary catarrh, which has
been supposed to follow the inhalation of the aroma of the sweet
smelling spring grass and hay (anthoxanthum odoratum) is known
under the name of hay-asthma, hay fever, or summer catarrh. The
complaint occurs only at the periods of hay making, or when the
odor of parched grass is powerful; and is of exceedingly rare
occurrence. The susceptibility to these emanations, indeed, consti-
tutes a very remarkable example of unalterable idiosyncrasy. Per-
sons who have once suffered, invariably have a return ofthe disease,
if exposed, even in a slight degree, to the specific cause.

659. Besides, the perfumes of various flowers and the powder of
ipecacuanha, produce, in persons peculiarly constituted, symptoms
very closely similar.

660. It is scarcely correct to term the disease bronchitis; the
entire naso-pulmonary tract is, in truth, implicated. Mid-frontal
cephalalgia, violent and continued sneezing, irritation in theVyes
and nostrils, with flux; soreness and prickling sensations in the
throat; dyspnoea, sometimes paroxysmally severe; post-sternal
oppression and rawness; dry, harassing cough; and, towards the
close of a seizure, thin mucous and watery expectoration, are the
symptoms of the complaint.

661. If the affection be left to itself, its usual duration ranges
from two to five weeks; but even in cases carefully tended, the
symptoms may persist for a month. The annual return of the dis-
ease is one of its essential characters.

662. The most effectual means the habitual sufferercan command
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of preventing an attack, is by removing at the season to the sea-
side—by getting out of reach of the odors of grass and hay. But
so exquisitely sensitive to such sensations are some individuals, that
a land wind, blowing for a few hours only, will bring on an attack
even at the sea-shore. Once the complaint is established, total
abstraction of the existing cause will not put an immediate term
to the seizure; I have had a very precise narrative of a case, in
which the patient retained his symptoms during a passage across
the Atlantic.

663. Several years since, a course of sulphate of iron and quinine
and the use of the shower-bath, directed by Dr. Gordon, 1 removed
the complaint in two persons who had been its annual victims for
fifteen or twenty years. During the seizure, small, frequently re-
peated doses of prussic acid, and the ethereal tincture of lobelia
inflata are valuable remedies; there seems, in truth, to be some
spasmodic element in the disease. Dr. Elliotson believes he has
observed benefit acrue from breathing an atmosphere with chlorine
diffused through it—saucers of the chlorides being placed in the
rooms of the patient's house, and the face washed with a weak
chlorinated solution. I am disposed strongly to recommend a trial
of creasote-inhalations, one or twice daily, from their remarkably
satisfactory effects in two instances.

664. Are there any drugs having specific influence on the com-
plaint ? Dr. Watson recommends arsenic; Mr. Hamerton and Dr.
Gream nux vomica. I do not question the occasional utility of
either: but I have known arsenic fail egregiously, where it was
administered under circumstances peculiarly favorable to fair trial;
and I am informed that nux vomica cannot be depended upon.
There can be no doubt that all general tonic measures calculated
to invigorate the system, and lessen the special susceptibility of
the mucous membranes, as advised by Dr. Gordon, are rationally
indicated. They will, however, prove wholly incapable, in a good
proportion of cases, of averting the returns of the disease.

D. —BRONCHITIS SECONDARY TO GENERAL DISEASES.

665. Symptoms of bronchitic character occur in the great ma-
jority of cases of continued fever of " typhoid" type—that is, cha-

alteration of the glands of Peyer.
666. Commonly unattended, as it is, with intra-thoracic pain, or

accelerated breathing, and causing little cough and little or no ex-
pectoration, it follows, that generally-diffused dry and moist bron-
chial rhonchi, especially the former, supply under the circumstances
the sole evidences of inflammatory affection of the tubes. The
actual inflammation is evidently very slight. The disproportion
between the amount of rhonchi on the one hand, and of the cough

1 Medical Gazette, vol. iv.
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and dyspnoea on the other, might, according to M. Louis, 1 be fairly
used as an element of diagnosis, and argue for the secondary cha-
racter of the existing bronchitis.

667. In " typhoid" bronchitis of this class the state of the bron-
chi is unimportant in regard of treatment. But in comparatively
rare instances, severe bronchitis, with extensively diffused fine
bubbling rhonchus, accelerated breathing, and free expectoration,
occurs, throwing into the shade the more ordinary characters of the
fever. Counter-irritation and soothing, or eventually stimulant,
expectorants are, however, solely required, even in this severer
class of bronchitic cases. Singularly enough, there is no special
tendency to accumulation of secretion in the tubes.

668. The precise researches ofDr. Jenner show that there is less
tendency to bronchitis in the " typhus," and still less in the "re-
lapsing," than in the " typhoid," types of continued fever.

E.—BRONCHITIS SECONDARY TO BLOOD DISEASES.

669. Bronchitis dependent on blood-diseases is characterized as
a rule by its pertinacity, and its resistance to ordinary antiphlogis-
tic treatment. The measures adapted for its relief and cure are
substantially those most appropriate for the existing diathesis.
Need it be said that bleeding and antimony are not the means by
which scorbutic or purpuric bronchitis is most effectually to be
controlled: that, where jaundice or glycohasmia exist, those agents
are inappropriate ? Even in gouty and rheumatic bronchitis and
in that attending Bright's disease, the antiphlogistic plan is of sub-
sidiary importance, and only directly applicable, where the inflam-
matory action is of extreme violence and assumes the importance
of an idiopathic disease.

670. In bronchitis of blood-origin the sputa very constantly con-
tain some of the materies morbi circulating with the blood. Thus
in icteric bronchitis the coloring matter of the bile often tinges the
expectoration—sometimes deeply enough to be visible to the naked
eye, sometimes so slightly as to require micro-chemical examination
for its discovery. Blood-disks escape with the secretion of purpuric
and scorbutic bronchitis; sugar has been discovered in that of the
glycohaemic or diabetic variety ;2 and it is probable undecomposed
urea is sometimes expectorated in uraemic bronchitis.

671. We must content ourselves with these general indications
of the peculiarities of bronchitis dependent on blood-diseases, and
with a brief description of the syphilitic variety.

F.—SYPHILITIC BRONCHITIS.

672. That the virus of syphilis may affect the bronchi, has been
made very evident by the inquiries of Drs. Graves, Stokes and

1 Affection Typhoide, vol. ii. p. 283. lere 6dit.
2 Francis, Lond. Med. Oaz., Feb. 1847.
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Munk. It appears that a certain time after infection, febrile action
and bronchial irritation occur in a variable number of cases, as
preludes to cutaneous eruption, disappearing wholly or partly when
this is established; and, conversely, if a syphilitic eruption sud-
denly disappear, spontaneously or through treatment, bronchitis
may ensue.

673. Under these circumstances, the diagnosis is easy. But per-
sons, poisoned to the secondary and tertiary degrees by syphilis,
may have chronic bronchitis, as a persistent state—they may cough,
have sero-purulent and muco-purulent expectoration, nocturnal
perspiration, and hectic fever, while they rapidly lose flesh and
strength; and no tubercle shall exist in the lungs. Yet here is
assuredly enough to create a strong suspicion of its existence taken
in conjunction with the indubitable tendency of syphilis plus mer-
cury to induce the outbreak of phthisis in a person having the
requisite constitutional aptitude. How are the cases to be distin-
guished ? By the total want of accordance between the physical
signs and the constitutional symptoms; the patient with syphilitic
bronchitis has neither consolidation-signs, nor, d fortiori, the evi-
dences of excavation. But there is a curious source of difficulty,
which sometimes starts up in these cases, and renders doubt im-
perative : the infra-clavicular ribs and clavicle thicken from perios-
teitis, and produce dulness under percussion, which cannot with
positiveness be distinguished from that of tubercle within the
lung. Here the observer must wait for events to clear up the
diagnosis.1

674. In managing this variety of bronchitis, the whole secret
consists in having proper regard to the existing diathetic state.
Ioduretted inhalations are serviceable.

G.—BRONCHITIS SECONDARY TO CHEST DISEASES.

675. The clinical features of bronchitis thus produced will be
sufficiently described with the various pulmonary and cardiac dis-
eases originating it.

II.—Organic Changes op the Bronchi.
(I.)—NARROWING AND OBLITERATION OP THE BRONCHI.

676. Narrowing and obliteration of the bronchi, a not uncom-
mon phenomenon in tubes of very small calibre, becomes rarer
and rarer in the direct ratio of their increase in width; still

i Smedley, U. C. H., Females, vol. i. p. 143 (1846). When admitted in 1846,
this woman, in addition to secondary and tertiary syphilis, and cancer of the rec-
tum, had bronchitis and very slight dulness, with harsh respiration, under the
right clavicle ; but as the subjacent bones were obviously thickened, I abstained
from giving any positive opinion as to the existence of consolidation of the lung.
The chest-symptoms totally disappeared for the time under treatment. I have
frequently seen the patient since; consolidation-signs, growing at each interval
more marked, had become positive at both apices when I last (winter of 1850)
saw her.
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obliteration, even of the main trunk, has occasionally been wit
nessed.

677. Obliteration sometimes exists in the same tube as globular
dilatation,—immediately beyond this on the side furthermost from
the trachea.

678. The obstruction may depend on intrinsic or extrinsic causes.
Among the former rank thickening of the mucous membrane;
stagnation of secretions, especially of the plastic kind (under both
these circumstances the obstruction is of acute and inflammatory
mechanism); great thickening of the bronchial walls with indura-
tion-matter or fibro-plastic substance; and, lastly, accumulation of
cancer or tubercle in their interior. Among the latter class of
causes, acting by extrinsic pressure, appear adjacent emphysema,
adjacent tuberculous deposit, plastic contractile exudation-matter,
infiltrated cancer or chronic solid pleural formations. Enlarged
bronchial glands, aortic aneurisms, and mediastinal tumors fre-
quently produce partial, and have sometimes effected complete,
closure of a main trunk by pressure.

679. If serious obstruction of a large bronchus, by its own
secretions, occur suddenly, or even with notable celerity, dyspnoea,
proportional to the size of the implicated tube, follows. And as
this accident has chiefly occurred in cases of bronchitis either
capillary [559] or plastic [633], where the efficient breathing sur-
face had already been seriously diminished, risk of fatal asphyxia
is incurred, unless the patient retains strength sufficient to enable
him to expectorate the stagnating matters: the relief experienced
after such'expectoration is almost assimilable to that following
tracheotomy for obstructed larynx.

680. But if the obstruction be on a small scale, or if a large
tube suffer only from slow, gradually increasing obstruction, there
will be no positive subjective or objective symptoms toindicate the
occurrence. Such dyspnoea, as is really dependent on obstruction
of the kind, appears explicable by other conditions; and neither
cough nor pain in the chest, to an amount unusual to the patient,
are induced.

690. The physical signs may or may not be satisfactory. Ob-
struction of the main tube entails collapse of the entire lung, as is
well shown in one of Sir E. Carswell's published drawings ;' while
obstruction of minor tubes, as insisted on by Dr. Stokes, produces
local and limited collapse,—the surface of the lung in the affected
parts appearing sunken in below the plane of the surrounding
pleura. Now, in both these varieties, percussion-dulness, propor-
tional to the superficial area and depth of the collapse, might be
expected to exist. But in the local variety, emphysema tends to

1 Fasc. Atrophy,pi. iv. fig. 3. The lungs are those of a monkey; the cause of
obstruction, extensively tuberculized bronchial glands. Atrophy of the pulmo-
nary substance from inaction would doubtless ensue after a time.
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spring up on the confines of the collapsed spots, and give rise to
its own special exaggerated resonance. While, in the case of
serious reduction of calibre of the main tube by tumor or aneurism,
I have not actually ascertained the reality of the impaired reso-
nance theoretically to be expected (but, in truth, there are here
many conflicting elements at work); on the other hand, I have
found, and been aided in diagnosis by, the inability of the patient
by the greatest inspiratory effort to extend the area of pulmonary
percussion-sound [227].

691. The respiration is weakened, or, it may be, almost sup-
pressed, and harsh. Sonoro-sibilant rhonchi are audible.

692. The main interest, in the present state of knowledge, of
obstruction of a large bronchus, arises from the light it may throw
on the diagnosis of thoracic aneurism and tumor.

693. The treatment of the affection is altogether that of the dis-
ease of which it is a sequence or effect.

(II.)—DILATATION OP THE BRONCHI.

694. Although we have no evidence that dilatation of the bronchi
ever occurs as a primary condition of those tubes, and though, even
as a secondary and consecutive change, it is on the whole a rare
affection, still its study is of very considerable importance. For it
appears in association with grave forms of pulmonary disorder,
increases the danger of these, modifies their symptoms and signs,
and frequently creates difficulty in their diagnosis.

695. Anatomical characters.—Dilated bronchi assume three dif-
ferent forms, globular, uniform, and nodulated.

696. (a) In the globular variety the dilatation is ofrounded form,
varying in size from a small nut to a large walnut, commonly com-
municating, on the tracheal side, with a portion of tube either of
extremely or slightly widened calibre; while on the other side the
continuity of the tube is lost, either from excessive narrowing or
actual obliteration.

697. The walls of such dilated portions of tube, commonly thick,
and exhibiting the several characters assigned to tubes affected with
chronic bronchitis [609], are, on the contrary, in rare instances,
thin and almost transparent.

698. The ordinary contents are muco pus, or very pure pus in
small quantity, the latter sometimes peculiarly fetid. They may
be perfectly empty.

699. The distinction of a globularly dilated portion of bronchus
from a tuberculous cavity is commonly easy. The broken, irregu-
lar, bridled surface of the latter; its investment with patches, more
or less extensive, of exudation; the non-continuity of its walls with
those of connected bronchial tubes; the irregularity of its form;
the consolidation of the surrounding tissue, all contrast strongly
with the converse conditions in a globularly dilated portion of tube.
But in certain cases these marks of distinction may fail; a tuber-
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culous cavity may have a perfectly even surface, almost perfectly
globular shape, and the tissue around may be normal in consist-
ence.1 Under such circumstances the detection or non-detection of
the microscopical elements of bronchial texture can alone settle the
question. Aid may be derived from the presence of tubercle in
other parts of the lung ;2 and also in the wall structure, which is
the subject of debate.

700. Globular dilatations are generally few in number, but one
or two specimens in one or both lungs: the number may be more,
however. The surrounding tissue is either slightly condensed by
pressure, hardened by chronic pneumonia, rarefied by emphysema,
or perfectly natural.

701. (b) In the uniform dilatation a considerable number of
bronchi is generally involved—the tubes, pretty evenly widened,
after the fashion of the fingers of a glove (sometimes the widening
actually increases at each remove from the main bronchi), abruptly
terminate at variable distances from the periphery of the lung.
The walls are invariably thick, sometimes cartilaginiform. This
is the form especially associated with cirrhotic infiltration of the
lung.

702. (c) The nodular variety is a compound of the two others—
general dilatation of the tubes with local slight globular fulnesses
from place to place.

703. Mechanism.—As far as I am aware, M. Andral stands almost
alone in the opinion, that dilatation of the bronchi may be a primary
morbid state depending on a form of hypertrophy, and antecedent
to cough or other bronchial disturbance of function. 3 If such
mechanism be ever real, its occurrence must at least be infinitely
rare. Under ordinary circumstances in acute (and yet more in
chronic) cases the elasticity of the bronchial tubes is destroyed,
and their muscular contractility impaired [595] by inflammation;
they hence yield to the distending influence of
cough in expiration and of accumulated secretions. If there be
much indurated tissue around the tubes, the deficiency of elastic
reaction in the indurated substance facilitates the occurrence of
dilatation (vide Cirrhosis of the Lung).

704. Though commonly of slow, dilatation may be of rapid,
development. In capillary bronchitis (primary, and attending
influenza) the change is accomplished in the course of a week or
two. And even where no such active influence is apparently at

1 Facts, all of them, illustrated by the case of Denet, U. C. H., Males, vol. xiv.
p. 255.

2 Some writers speak of considerable quantities of tuberculous matter being oc-
casionally found in dilated bronchi. I cannot help believing they have been mis-
ledby genuine tuberculous excavations of the exceptional characters justdescribed.

3 M. Louis adopts a somewhat analogous view, that the dilatation is frequently
the result of a force,such as presides over the development ofhollow organs gene-
rally, in virtue of which they widenwithout the intervention of mechanical causes
of any kind. (Mem. de la Soc. M6d. d'Obs., t. i. p. 254.)

13
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work, general dilatation of the tubes may certainly be effected in
the course of a month.1

705. The conditions of disease to which dilated bronchi may
form an adjunct are: bronchitis acute and chronic; emphysema;
constriction of the tubes themselves; acute and chronic pneumonia;
cirrhosis of the lung; phthisis; and chronic pleurisy with retracted
side.

706. In the present place I shall consider the disease clinically,
solely as an attendant on chronic bronchitis—in its other associa-
tions it will be found described with the primary diseases con-
cerned.

707. Physical signs.—The bulk of a lung having a few of its
tubes globularly, or many of them uniformly, dilated, may not be
appreciably changed. Coexisting air-distension and emphysema
on the one hand are counter-balanced on the other by condensation
of lung-substance. If such condensation exist to a notable amount,
instead of any tendency to local bulging, there may be distinct
depression of the corresponding chest-surface. General falling in
of the side is never observed in this form of dilated tubes.

708. Generally speaking, the vocal fremitus is increased in
intensity, and may be greatly so; rhonchal fremitus, likewise, is
sometimes very strong.

709. I have not actually met with dilatation of the tubes, or
even of a single tube, if considerable in amount, without morbid
percussion-note. Either there is high-pitched toneless sound [Type
1. 195], commensurate with the extent of attendant condensation ;
or some form of tubular resonance. In certain published cases,
where the resonance is alleged to have been "clear" (and, by intended
inference, healthy), the so-called clearness was doubtless of the latter
unnatural quality: I have known it very purely amphoric. Still,
were a globular dilatation very deep-seated, I can conceive the
percussion-results being unaffected.

710. The respiratory sounds are simply harsh, or high-pitched
and bronchial, or, more commonly, of diffused blowing type. When
one or more tubes are largely dilated, the respiration may be loud,
ringing, and distinctly cavernous in quality; and, under the same
circumstances, the ordinary dry or moist bronchial rhonchi may be
superseded by the dry or moist cavernous varieties. The vocal
resonance varies: totally deficient in some cases, temporarily, or,
to all appearances, persistently; in others it is strongly broncho-
phonic, and may even assume pectoriloquous quality.2 The heart's
sounds may be transmitted with undue intensity through the seat
of dilatation.

711. Symptoms.—The addition of dilatation of the tubes to chro-
nic inflammation of their mucous membrane, seriously increases

1 See a most conclusive case in Louis, loc. cit. p. 246.
' Osmond, U. C. H., Males, vol. iv. p. 341, &c.
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the gravity of the latter disease. Here it is that the expectoration
is mostabundant, most fetid, most opaqueand solid, most thoroughly
purulent, and hence most wasting to the system. The aeration of
the blood is rendered difficult by the altered structure of the
mucous membrane; hence lividity of the face commonly exists to
a marked amount. The long continuance of the disease tends to
produce enlargement and thickening of the right ventricle, but I
have never observed haemoptysis unless where there was coexistent
mitral disease or pulmonary tubercle. Some degree of night-
sweating occasionally occurs ; and the weight of the individual fails
very considerably below the standard of health.

712. Diagnosis.—This symptomatic state, far from dissimilar to
that of phthisis, may coexist with physical signs, so like those of
excavation, that it is next to impossible sometimes to affirm with
certainty whether a given case be one of tubercle with cavity or
cavities, or of globularly dilated bronchus or bronchi with sur-
rounding induration.1 The distinction may, however, in the
majority of instances, be established by means of the following
points. The percussion-sound is invariably morbid above the
clavicle in cases of phthisis of the ordinary class; not necessarily
so in those of dilated bronchi: hence natural resonance in this spot
will argue strongly for the latter disease; but hard, toneless or
tubular note will not decide the point against it.2 Generally speak-
ing, too, want of tone is more absolute and extensive below the
clavicle in phthisis than in the other affection; for, if the bronchi
be largely dilated and surrounded with much induration-matter,
the resonance becomes tubular or amphoric. The signs of tuber-
culous excavation are found at the apex : those of dilated bronchus
generally lower—say at the union of the upper with the middle
third of the chest. When tubercle has reached the excavation
stage, flattening of the infra-clavicular region is relatively to that
of the side generally, more marked than in bronchial dilatation.
I have never known haemoptysis produced by chronic bronchitis
with dilatation alone; if haemoptysis exist, and there be no evi-
dence of mitral disease, the inference that the excavation is tuber-
culous becomes matter of necessity. Extreme emaciation, profuse
night-sweats, and obstinate diarrhoea, do not, as far as I have seen,
come of the bronchial disease alone: all three may, however, be
wanting in phthisis. The course of the physical signs will avail
us also, if the case continue for a time under observation. In
phthisis the signs are, as a rule, constantly increasing in degree
and extent; in bronchial dilatation, they may remain for months
unaltered in both these respects; dulness under percussion, as
remarked by Dr. Stokes, precedes the signs of cavity in phthisis,

1 Case lxi. of Louis, Phthisie, 2fcme 6d. p. 562, is sufficient proof of this.
2 Among Carswell's unpublished drawings (U. C. Mus.) is one of a globularly

dilated bronchus, that must have given tubular percussion-note above theclavicle.
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and does not occur till after them in bronchial dilatation; to the
latter clause, however, I have seen exceptions.

713. In the remarkable case, a moment since referred to [699],
the diagnosis, balancing between phthisical excavation and dilated
bronchi, inclined to the latter, because the percussion-tone was very
slightly changed in character. Tuberculous cavities are surrounded,
in truth, as a rule, by indurated tissue, that deeply modifies the
percussion-note. But in the case in question, the tissue adjoining
the tuberculous excavations was normal—and the distinction of
their nature proved almost as difficult after death as durirlg life.
The clinical error distinctly deposed in favor of the precision of
physical diagnosis.

714. I once met with a case 1 where the conditions of bronchial
dilatation were sufficiently defined to justify the diagnosis of that
state—and where, after death, both bronchial dilatation and a small
recent growing tuberculous excavation were found almost side by
side. This compound condition is, probably, beyond the reach of
diagnosis.

715. And, in point of fact, the association of dilated bronchi
and tuberculization of the lung is by no means uncommon, due
admission being made for the rarity, absolutely speaking, of the
former. Tuberculous excavations and gray granulations may
exist in the same lobe with globularly dilated bronchi ;2 *or the
former may affect the upper, the latter pervade the lower, lobe.3

Under these circumstances the dilatations might readily be taken
for smooth-walled excavations [699].

716. The fetor of the sputa often suggests the idea of gangrene
of the lung; nor is the distinction, which is elsewhere considered
[1222], always so easy as might be wished.

717. Prognosis.—It has been conceded [610] that acute dilatation
is probably curable; I know of no even seeming evidence of the
curability of the chronic disease. The complaint may, however,
endure for years.

718. Treatment.—The treatment is a combination of the local
measures indicated in chronic bronchitis, and of the general appli-
ances adapted to emaciating diseases, especially phthisis.

(ill.) —TUBERCLE OP THE BRONCHI.

719. Tuberculous disease of the bronchi is limited to the finer
tubes. The morbid deposit, as Carswell was the first to show, oc-
casionally forms on the free surface of their mucous membrane:
but he was in error in imagining this to be its essential seat in
phthisis; and bronchial tuberculization, as clinically distinguishable
from that of the parenchyma, is unknown.

1 Ann Harrison, U. C. H., Jan. 22,1848.
2 Osmond, U. C. H., loo. cit. p. 343.
3 Maddox, U. C. H., Males, vol. ix. p. 240.
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(IV.)—CANCER OP THE BRONCHI.

720. Primary cancer of the bronchi, or cancer affecting these
tubes independently of similar disease in the lungs or mediastina,
is not observed. But the following secondary forms of the disease
are met with.

721. (1.) In certain cases of cancerous infiltration and ulceration
of thepulmonary tissue, those morbid processes spread to, and cause
the destruction of, the bronchial tubes involved. (2.) Perforation
of a bronchus by a portion of actively growing tumor situated
about the root of the lung, has occurred in rare instances ; the per-
forating cancer vegetates freely in the anterior of the tube into
which it has made its way. 1 (3.) More rarely still, a detached tu-
mor forms in connection with the mucous membrane of a bronchus,
the lung being similarly diseased. (4.) Cancerous substance may
be found in transitu outwards from a softening pulmonary mass.

722. All these forms of disease derive their practical importance
from their connection with cancer of the pulmonary substance, and
therefore require no further consideration in the present place.

POLYPI OP THE BRONCHI.

723. True pedunculated polypus, invested by mucous membrane,
has in very rare instances been found in the bronchial tubes. The
clinical history of such formations is a blank.

SECTION III.—DISEASES OF THE BRONCHIAL GLANDS.

I.—INFLAMMATION OP THE BRONCHIAL GLANDS.

724. Inflammation of the bronchial glands anatomically charac-
terized by enlargement, softness, redness, infiltration with exuda-
tion-matter, and sometimes with pus, is a state veryrarely observed.
Such inflammation occasionally coexists with pneumonia.

725. Mediastinal abscess sometimes originates by inflammation
in the substance of these glands; and as this is the only aspect under
which I know anything of the affection clinically, I refer for fur-
therinformation to thebrief account given in the section on Diseases
of the Mediastina.

II.—TUBERCULIZATION OP THE BRONCHIAL GLANDS, OR BRONCHIAL PHTHISIS.

726. Tuberculization of the bronchial glands, an affection, in
regard of clinical significance, almost confined to childhood, occurs
commonly in the chronic, with infinite rarity in the acute form.

(i.)—CHRONIC TUBERCULIZATION.

727. All varieties of tuberculous deposit appear in the glands;
the gray granulation is on the whole a rare, the yellowish mass,

1 Jennings, U. C. H., Females, vol. xv. p. 65.
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infiltrating the tissue, the most common form. Deposition, as like-
wise subsequent softening, commences indifferently at all parts of
the glands; the changes undergone by tubercle are the same here
as elsewhere: partial cretaceous transformation is not very un-
common.

Evacuation of softened, or even of crude tuberculous matter, may
take place into the pulmonary substance, into the trachea, into a
bronchus, or into the oesophagus. A permanent fistula is thus
sometimes established between the excavated gland, lined by an
adventitious pseudo-mucous membrane, and the tube (Guersent);
or, evacuation of the tuberculized substance of the gland having
been completed, its thickened involucrum becomes incorporated
with, and fills up the opening in the bronchial wall. Cretaceous
matter may be expectorated from the interior of a bronchial gland
through a fistulous communication with the trachea or a large
bronchus. 1

728. Tuberculized glands vary in size from the natural bulk to
that of a walnut. A few only, or several, may be affected : in the
latter case, those adjoining the bifurcation of the trachea may form
an irregularly rounded lobulated mass, reaching, even in young
children, two, and even more, inches in diameter. The glands ad-
joining the base of the heart, and those of the posterior mediastinum,
undergo similar, though, generally speaking, less marked enlarge-
ment. Those seated in the substance of the lung rarely acquire
large dimensions.

729. The natural thin cellular involucrum of the glands thickens
as tuberculization advances, and a more or less dense inclosing
cyst, sometimes vascular on its inner aspect, is thus formed.

780. Tuberculized bronchial glands may produce, according to
their bulk and the direction of their growth, more or less marked
compression, and eventual perforation of various adjacent struc-
tures. A general description of these compressions and perfora-
tions will be found in Section viii. Part I. (Pressure-Signs), and in
the section on Diseases of the Mediastina.

731. An excavated bronchial gland, sunk deeply into the lung-
substance, simulates, and has doubtless often passed for, a true
pulmonary cavity, a fact first pointed out by MM. Rilliet and
Barthez.

732. Tuberculization ofthe bronchial glands is either associated
or not with pulmonary tubercle. In the former, by far the more
common case, the bronchial disease may be the chief evidence of
the diathesis, or be of altogether secondary importance. In point
of time the bronchial glands may be affected prior to, or subsequent
to, the lungs, whether the clinical importance of the glandular affec-

1 Carswell's Illustrations, Tubercle, pi. iv. fig. 4. Perforation is more common
of medium sized than of the larger bronchi, or of the trachea.
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tion be trivial or most serious. The cervical, inguinal, and mesen-
teric glands are in some cases tuberculized.

733. The bronchial glands may be greatly enlarged by mere
increase of substance, or by infiltrated exudation matter, and con-
tain not the smallest particle of tubercle, while the lungs are highly
tuberculized, and the child is clinically phthisical. 1

734. The symptoms and signs of bronchial phthisis are those of
bronchitis, mediastinal tumor, and the tuberculous diathesis, vari-
ously and capriciously associated: the symptoms are, locally, irri-
tative and mechanical, and, constitutionally, hectic.

735. The local symptoms of mechanical origin are substantially
the same as those of mediastinal tumor in general (vide Section
VIII.), and depend on pressure, traction, or perforation of the vari-
ous parts there enumerated. Among the most important of these
symptoms are swollen cervical veins, lividity, and cedema of the
face, neck, and upper part of the chest—limited to one, or affecting
both sides, according as either vena innorninata or the superior
vena cava is compressed: I have never seen distinct oedema of the
arm. Discharge of blood by the mouth or anus is rarely observed.
Haemoptysis especially occurs very seldom in children under the
tenth or twelfth year: but the escape of blood into and from the
pulmonary texture through pressure is, we have every reason to
believe, of tolerably common occurrence; it is swallowed as it
reaches the mouth. Spasmodic dysphagia from pressure on the
oesophagus has occasionally been witnessed. Heaviness and stupor,
from obstruction to the return of blood from the brain are common;
and pressure either on the trachea, bronchi, the eighth pair, or
recurrent nerves, causes singular modifications of the voice, cough,
and physical signs, to be presently described.

736. If the mass of tuberculized glands be large, and press suffi-
ciently on the lower end of the trachea, or on both bronchi, to
impede the entry of air, the lower lobes gradually collapse, the
chest falls in latero-inferiorly on both sides, and the sternum and
costal cartilages come forwards: the infra-mammary and infra-
axillary regions expand imperfectly, the infra-clavicular in excess.
If the main bronchus on one side only be obstructed, flattening of
the surface will be limited to that side [36, 54].

737. The vocal fremitus is often in excess in the inter-scapular
region.

738. The essential physical sign, however, is percussion-dulness
between the scapulae; taken simply, by far the most significant of
the series. I have known the resonance greatly impaired in front
from the base of the heart to the sternal notch,2 but this is rare.
The percussion-note is highly tubular between the scapulas in some

1 The same relationship of a cancerous organ and its connected glands is not
unoften witnessed.

2 Case of S. T., setatis 6, seen with Mr. C. Crosswell.
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cases. Where a main bronchus has been sufficiently pressed upon
to induce general collapse of its communicating lung, 1 the side gene-
rally is deficient in tone, especially under broad percussion; but
the want of resonance is not so marked as might & priori be ex-
pected.

739. The auscultation-signs vary widely under different circum-
stances, (a) If there be sustained pressure on the trachea or large
bronchi, sonoro sibilant or liquid bronchial rhonchus, and weak,
almost suppressed, respiration of intermittent type, and of unnatu-
ral but variable quality, are heard. At the same time laryngo-
tracheal stridor and rattle may be audible at a distance, (b) If
there be no pressure, and the glands adhere closely both to the
chest wall and the bronchi, high-pitched, hollow, bronchial respi-
ration, large-sized, ringing, liquid rhonchi, and powerful quasi-pec-
toriloquous bronchophony are audible with varying perfection and
steadiness, (c) Lastly, if there be no pressure by the glands, and if
no artificial medium of conduction between the tubes and the sur-
face be formed by them, the auscultatory signs will be null, or
those of simple bronchitis.

740. This statement of the auscultation-signs is given on the
assumption that the child is not pulmonarily phthisical; if the
lungs be themselves tuberculous, the signs are of course variously
modified according to the stage and amount of parenchymatous
tuberculization.

741. The child affected with bronchial phthisis, lies, sits, or leans
in all varieties of postures: orthopncea is the rule in paroxysms of
difficult breathing. Often there is no evidence of thoracic pain or
tenderness; if there be marked suffering, this depends on some
superadded, generally pleuritic, irritation. Cough, an almost inva-
riable symptom, may be totally devoid ofsignificant character; or,
hoarse, ringing, dry, occurring in fits resembling those of hooping-
cough, but not accompanied with actual hoop, nor followed by ropy
expectoration and sickness, it may give clear indication of depend-
ence on irritative pressure of the vagus or recurrent nerves. So,
too, the voice and cry may retain their natural characters, or be-
come hoarse, feeble, or even temporarily null. If expectoration
occur (the rarity of which in the child need not be insisted on), the
sputa are simply catarrhal, muco-epithelial, or purulent and non-
sanguineous; in the adult, tuberculous matter in all stages may be
expectorated, if a diseased gland open into the bronchial tubes.
The respiration, varying between twenty and eighty per minute,
may be steadily and uniformly shallow and laborious; or parox-
ysms of dyspnoea, sometimes coming on by night, accompanied with
lividity of the face, anxious countenance, cold clammy perspiration,
and all the phenomena of partial asphyxia, may supervene from
time to time. In one case of this kind, in a child aged three years,

1 Carswell's Elementary Illustrations, Atrophy,pi. iv. fig. 3.
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the characters of the seizure were very much those of laryngismus
stridulus. I have never seen actual convulsions.

742. The general symptoms are usually at the outset without
distinct significance. Failure of appetite and loss of flesh, general
uneasiness, indicated by peevishness and ill temper, with evening
pyrexia, common to so many infantile affections, may either pre-
cede for some weeks all local chest-symptoms, or set in simulta-
neously with these. Eventually the constitutional state becomes
that of pulmonary phthisis: hectic fever, with night perspirations
(which rarely become extreme), loss of strength, colliquative diar-
rhoea, and excessive emaciation,—symptoms commonly referable
in part, however, to advancing general or pulmonary tuberculiza-
tion.

743. The course of bronchial phthisis is generally remarkable for
an irregularity, traceable, except in rare instances, to attacks of
bronchitis coming and going.

744. The ordinary mode of death by gradual asthenia, is some-
times varied by accidental occurrences, such as tremendous hemor-
rhage from perforation of the pulmonary artery, pneumothorax,
or meningeal hemorrhage(pneumothorax is not necessarily im-
mediately fatal). Or intercurrent pneumonia or bronchitis abruptly
brings life to a close; or the tuberculizing process, translated to
the meninges, or peritoneum, may kill by its effects in those locali-
ties, all pectoral symptoms having disappeared for some weeks
before death.

745. Diagnosis. —The direct diagnosis of bronchial phthisis can
only be made through the association of several of the local and
mechanical symptoms with those of constitutional character, and
in the majority of cases, the disease has far advanced, before such
kind of diagnosis becomes possible. The method, more commonly
guiding to the detection of the complaint, is indirect. Thus, if a
scrofulous-looking child become feverish, and cough more or less
steadily, and if the physical signs cannot be referred to bronchitis,
or pulmonary phthisis, while there is no evidence of mesenteric or
encephalic tuberculization, a strong suspicion may be entertained
that the bronchial glands are the parts affected. The suspicionwill
be powerfully strengthened, if even trifling loss of resonance or
tubular percussion-note can be detected between the scapulae, and
converted into certainty, if the cough become paroxysmal, and
signs of venous pressure supervene. The auscultation-signs vary
so much in different individuals, and in the same case even, that
they are entitled to little confidence; still their very irregularity
aids in excluding other diseases.

1 I give this cause of death, of which I have not met with an example under the
circumstances, on the authority of MM. Rilliet and Barthez. A singular case ob-
served by Mr. Edwardes (Assoc. Journal, May, 1854) shows that death may occur
from asphyxia, caused by the impaction in the larynx of an entire bronchial gland,
that had made its way into the trachea.
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746. The paroxysmal attacks of cough, simulate those of per-
tussis: but there is no true hoop, no glairy expectoration, no vio-
lent vomiting, the fits are of relatively short duration,—and if the
paroxysmal character, which gives rise to the difficulty, exist, it
will either from the first or very shortly be attended by some or
other of the pressure-signs enumerated.

747. Prognosis.—The data for scientific prognosis are as yet
wanting. It may, however, be affirmed, that the chances of reco-
very are directly as the certainty with which we can affirm the
absence of tubercle in the lung.

748. Treatment.—The treatment, being essentially that of pulmo-
nary phthisis, need not here be dwelt upon. I would simply observe
that from the free internal use of cod-liver oil, and of ioduretted
applications between the shoulders, with careful hygienic manage-
ment, complete restoration to health, combined with physical evi-
dence of diminished bulk of the bronchial glands, may sometimes
be accomplished. One of the most striking examples I have met
with of such recovery occurred many years ago among the out-
patients of University College Hospital. Two children, aged
about five and seven years, who had just lost their mother from
phthisis, were brought to the hospital, one in arms, by their father.
Both were in the last stage of emaciation, had mesenteric disease,
all the rational symptoms of phthisis, and marked inter-scapular
dulness under percussion; they rapidly recovered flesh and strength,
and when they ceased to attend, had not only lost all their chest-
symptoms, but had become normally resonant, or very nearly so,
between the shoulders.

(ii.) —ACUTE TUBERCULIZATION.

749. Acute bronchial phthisis is excessively rare. MM. Rilliet
and Barthez have, however, recorded one most unquestionable
case, in which death took place in six weeks from the first appear-
ance of illness. Paroxysmal cough, occurring five or six times
daily was the first symptom noticed; the pulse and respiration
were excessively frequent; progressive emaciation and copious
perspirations proved the deepness of the constitutional suffering.
Not a particle of tubercle was found in the lungs; and a single
crude miliary tubercle in the brain, without surrounding softness,
was the sole specimen of that product in the body, in addition to
those in the bronchial glands.

III.—CIRRHOSIS OF THE BRONCHIAL GLANDS.
750. In cases of pulmonary cirrhosis the bronchial glands may

be infiltrated with induration-matter, like the lung itself. The
practical bearings of the subject are elsewhere considered [Cir-
rhosis of the Lung].
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IV.—CANCER OP THE BRONCHIAL GLANDS.

751. Cancer of the lungs is not uncommonly associated with
similar disease in the bronchial glands. Mediastinal cancerous
growths sometimes distinctly originate in these structures,—and
the disease may, as far as the chest is concerned, be distinctly
limited to them, both the lung and mediastinal cellular tissue
escaping.

752. Cancerous bronchial glands, unless of sufficient bulk to
produce pressure-signs, are beyond our means of discovery: when
producing such signs their diagnosis becomes that of mediastinal
tumor.

SECTION IV.—DISEASES OF THE PLEURA.
I. HEMOTHORAX.

753. Pleural hemorrhage, or hemothorax, is in the majority of
cases traumatic, and results from wounds or violent contusions of
the walls of the chest, and fractures of the ribs, involving the tis-
sue of the lungs. In some instances injury to an intercostal artery
in the operation for empyema has caused serious haemothorax.
But it is not very rare as a non-traumatic state. Thus the fluid of
pleurisy contains blood in considerable quantities in some cases;
but no difference is thereby impressed on the physical signs, or
(notwithstanding the opinion of Laennec) perceptibly on the local
symptoms or progress of the disease. In various blood-diseases
with hemorrhagic tendency, as scorbutus and purpura, if hydro-
thorax occur, the serous pleural effusion is more or less stained
with blood. Carcinoma of the lung bursting into the pleura, or
carcinoma of the pleura itself undergoing superficial ruptures, 1 or
apoplexy of the lung, making its way through the pulmonary
pleura, or rupture of an aneurism, may all produce hasmothorax.

754. Now, in all these non-traumatic cases, the effusion of blood
is a secondary phenomenon; as far as I know, primary idiopathic
hemorrhage into the pleural sac, either active or passive, has not
been observed. Two cases recorded by M. Andral,2 and occasionally
quoted as examples of such hemorrhage, are obviously of secon-
dary mechanism : pleurisy had long existed, and in both instances
the patients were tuberculous.

755. The qualities of the blood vary,—brightly arterial, darkly
venous, clotted or liquid. Besides, in some cases, the fluid, passing
for blood, is merely serosity stained with haematin.

756. Whether traumatic, or an effect of internal disease, the sole
symptom clearly assignable to hasmothorax is labored breathing,—
the mechanical result of pressure on the lung. Various coexisting

1 Dewing, U. C. H., Males, vol. v. p. 19.
2 Clinique Med., t. ii. obs. xv. xvi.; ed. ii. 1829.
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symptoms are the effects of the injury or internal disease, on which
the hemorrhage itself depends.

757. The physical signs of traumatic haemothorax are loss of
resonance and raised pitch of percussion-sound, enfeebled or an-
nulled vocal fremitus, weak or suppressed respiration, absence of
rhonchus, the vocal resonance being in a variable state, null, bron-
chophonic, or occasionally aegophonic,—signs coming on suddenly
without inflammation and under circumstances of injury to the chest.

758. In cases where extensive accumulation of blood occurs in
the pleura from any of the internal diseases named, similar physi-
cal signs will be observed—but they may be rendered obscure
and uncertain by the primary disease. Haemothorax of such origin
may be abundant enough to drive the heart greatly out of its
place. Thus, in a case of aneurism of the arch of the aorta ad-
hering to the left lung, in which an effusion of about two quarts
of blood into the pleura of that side produced sudden death, the
heart was found lying to the right of the middle line. 1

759. The absence of friction-sound will at the outset distinguish
haemothorax from pleuritic effusion. Hydrothorax is characterized
by affecting both pleural sacs almost simultaneously, and hence (no
matter how great be the amount of percussion-dulness and fluid
accumulation) by its not seriously displacing the heart sideways.
The direct physical signs are the same in the two varieties of effu-
sion; and the nature of the pre-existing internal diseases will afford
the main safeguard against error.

760. The treatment of haemothorax only requires special con-
sideration in its traumatic variety. Paracentesis is strongly recom-
mended by surgeons of extensive military experience, at two con-
junctures. First, at the outset of the hemorrhage, if the quantity
of blood effused be sufficient to threaten asphyxia by pressure on
the mediastinum and opposite lung. But as the pressure of the
extravasated blood against the bleeding vessels acts probably as a
sort of mechanical obstacle to further hemorrhage, a small quan-
tity only of the fluid must be allowed to escape, the operation
being repeated when urgent symptoms again set in. Such was
Larrey's practice,—and it has been successful.2 Secondly, at the
end of ten or twelve days, if, in spite of venesection and antiphlo-
gistic treatment generally, signs of pleuritis, followed by effusion,
occur, the chest ought to be punctured. The results are certainly
more favorable in traumatic, than in idiopathic cases.

II.—PLEURISY.

761. Inflammation of the pleura, pleuritis or pleurisy, runs an
acute or a chronic course,—in the latter case the disease may be
chronic from the outset, or supervene on the acute malady.

1 Bell, U. C. H., Males, vol. viii. p. 169.
2 M. Roux successfully removed three pounds of blood, extravasated in a case

of fractured ribs ; quoted by Sfidillot, de l'Empyeme, p. 107.
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762. Anatomical characters.—Acute pleurisy is, anatomically, sig-
nified by changes in the serous membrane itself, and in the sub-
pleural cellular tissue, and by the presence of abnormal materials
in the cavity of the sac.

763. The membrane is vascular,—the injection being of the
arborescent and capilliform varieties. True, the vascularity is
principally in the subserous cellular tissue, and only seen through
the transparent serous covering; but tufts of capillary vessels also
elevate the membrane from spot to spot, and shoot into its actual
substance. The membrane loses its natural moisture and smooth-
ness, its elasticity, transparence and consistence, sometimes even its
natural thickness from separation of epithelium. Under special
and rare circumstances it is locally destroyed by gangrene. The
state of the nervous filaments (derived from the phrenic and sym-
pathetic) it is with great difficulty substantiated: in some cases
they appear free from change; in others, it is affirmed, redness, and
even thickening of the neurilemma may be detected.

764. The sub-pleural cellular tissue is either simply injected, or
also softened and ©edematous,—inrare instances, actually infiltrated
with pus.

765. The pleural sac contains solid, liquid, or gaseous new pro-
ducts. The solid material consists of exudation-matter, which vas-
cularizes rapidly (sometimes in thirty-six hours), and which may
be completely absorbed, or, as is greatly more common, gradually
undergo conversion into induration-matter, or into pseudo-cellular
tissue, forming the material of persistent adhesions and agglutina-
tions. The fluid contents, so-called serous effusion, consist of water
holding in suspension exudation-corpuscles, pus-cells, epithelium,
and frequently blood-disks, discoverable with the microscope; any
one of these products may exist in sufficient quantity to be visible
with the naked eye,—flakes of albumino-fibrinous matter and pus
in all proportions. The quantity of albumen in solution varies
from 31 to 77 per cent.; fibrine commonly exists in this same state
also,—the contents of the sac, perfectly fluid when first seen, sub-
sequently gelatinizing from fibrine-coagulation. 1 The fluid may be
solely purulent; but this is very rare in simple pleurisy. Unless
from the accidental occurrence of sloughing, or special alteration
of the fluids, gas does not form within the inflamed pleura.

766. Localization.—In simple primary pleurisy one side only
suffers, as a rule: double pleurisy is, however, in some rare in-
stances, purely idiopathic; while in some diathetic affections, as
tuberculous disease, Bright's disease, and scorbutus, both pleurae

1 This I have seen take place in pleuritic fluid in from half an hour to an hour
after itB removal from the chest. Sometimes a second coagulation occurs much
later, from twenty-four to thirty-six hours, from the presence of pseudo-flbrine, or
M fibrine of retarded coagulation," as it has been called by Virchow. In a case of
this kind Schlossberger suggests the retardation may have been due to some urea
existing in the fluid. (Edinb. Journ., Oct. 1849.)
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are very frequently attacked simultaneously. The surface of either
sac may be generally, or only partially, inflamed: in the latter case,
the pleurisy is called phrenic, pulmonary, costal, interlobar or
mediastinal, according to its precise seat. In some cases corres-
ponding, but limited, portions of the costal and pulmonary pleurae
are affected, and thus arises the circumscribed or locular variety of
the disease: two or more such circumscribed pleural collections
may form, whence the terms bilocular and multilocular.

767. Acute Anatomical stages.—The various appearances, now
referred to, are found to occur, as a rule, in fixed sequence; hence
have been established certain anatomical stages of pleurisy,—stages
the more important, because they correspond with precision to
striking changes in the physical signs, and even symptoms, of the
disease. These stages are called the dry, the plastic, the effusive,
and the absorptive.

768. (a) In the dry stage, vascularity and loss of natural humid
polish of the pleural surfaces are the only morbid changes, (b) In
the plastic stage, exudation-matter forms in adherent granules,
patches or layers, or loose flocculent masses; sometimes on a suffi-
ciently extensive scale to coat the entire lung, (c) In the effusive
stage, serosity or purulent fluid, with the characters already de-
scribed, accumulates, commencing at the base of the chest.1 From
the moment such accumulation sets in, the lung begins to suffer
pressure—pressure which may eventually condense the organ into
a small elongated flattened mass, lying against the spine. The lung
is then either partially or generally airless (even its persistent air
[122] being forced from the cells), tough and leathery to the feel,
of slaty gray hue on section, homogeneous-looking, and non-granu-
lar, and of such density as to sink instantly in water. The forcible
contraction of a coating of plastic exudation sometimes aids the
fluid pressure in thus emptying the lung absolutely of its air (vide
Condensation of the Lung), (d) In the absorptive stage, the mor-
bid products are more or less perfectly removed by absorption—
the lung at the same time gradually recovering its expansibility,
or remaining more or less condensed. The latter condition will
occur, when the pressure of the lung has been long maintained;
and especially when the plastic exudation embracing the organ has
passed into the condition of induration-matter;—the expansion-
force of inspiration is unable to overcome the solid resistance of-
fered by a lamella of the toughness, firmness, and slow molecular
contractility possessed by that species of morbid product.

1 M. Woillez's divisionof the effusive stage into two sub-stages, the laminar and
gravitating, though founded so strictly on physical principles, that there is great
difficulty in contesting its justness, may be ignored in a practical work, because
clinically it cannot be substantiated ; at least, I have never succeeded in finding
the signs of a thin sheet of fluid equally spread over the entire lung, from apex
to base. The time during which the suction of the lung is a force more powerful
than gravitation of the fluid must be exceedingly brief.
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769. The stages, now passed in review, complete the evolution
of the disease in its acute conditions.

770. Chronic Anatomical stages.—(a) The exudation-matter of the
acute disease non-absorbed, and possessing, as we have seen, either
the characters of induration-matter or pseudo-cellular tissue, may
form the substance of agglutinations and adhesions. By the for-
mer term, we designate that close union of the costal and pulmo-
nary lamina) which renders any collision of their surfaces in the
movements ofrespiration impossible, and seriously impedes expan-
sion of subjacent lung-tissue. Adhesions, on the other hand, are
pseudo-cellular bands more or less long and loose, variable in
thickness and firmness, sometimes distinctly meshed, vascularized
or not, joining the visceral and costal pleurae, but interfering only
in a slight degree with pulmonary play. Induration-matter may
besides embrace a portion of lung, especially the apex, and
tightly embracing it, absolutely prevent its expansion, condense,
and eventually cause atrophy of its structure.

771. The meshes of adhesions may be infiltrated with serosity
(whence very peculiar signs), or with pus. Or calcification, pseudo-
calcification, or fat formation,1 may occur in their substance; or
tubercle,2 or melanic pigment, 3 be copiously deposited therein.

771*. (b) Again, when the lungremains permanently more or less
flattened and airless from the cause explained already [768], the
thoracic walls undergo proportional retraction or depression, and
the affected side ceases almost totally to take part in the process of
respiration. Still, as inefficiency of one side may be made up for
by extra-activity of the other, so long as the patient has no local
suffering, and his general health maintains its past average, this
condition cannot per se be clinically set down as a form of chronic
pleurisy. On the other hand a pleural sac in this physical and
anatomical state is exceedingly prone to fresh irritation—the serous
membrane itself, and even the vascularized exudation-matter, may
inflame subacutely, or even suppurate from time to time, or tuber-
cle be deposited within the diseased sac: under these circumstances
there is indubitably one form of chronic pleurisy present.

772. (c) Further, absorption occasionally fails to take place in
the ordinary way in the acute disease; or secretion continues rela-
tively so active, that the pleural sac remains persistently more or
less distended with fluid (empyema). In this unfavorable state of
things, more particularly observed in diatheticstates—such as those
of phthisis, Bright's disease, and carcinoma—the lung, reduced to
its minimum bulk by pressure, eventually loses substance by a
process of atrophy. The fluid is under such circumstances gene-

1 Ellis, U. C. H., Males, vol. xi. p. 111.
2 Univ. Coll. Museum, Models, No. 5000.
3 Wicks, U. C. H., Males, vol. i. p. 61.
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rally purulent;' in protracted cases the ribs, sternum, or vertebrae
become carious, or the ribs may become the seat of interstitial hy-
pertrophy and sub-periosteal osteophytic growth f thecostal pleura
may undergo perforation, and subcutaneous abscess with fistula,
eventually opening externally (parietal fistula), and daily discharg-
ing for months or years, a variable quantity of pus, may form.
Sloughing of the pleural induration-matter under the latter condi-
tions occurs from time to time; or this change may affect the
pyogenic membrane lining the strata of that induration-matter.
Melanic pigment is sometimes found in the actual substance ofthe
pyogenic membrane. Or perforation of the lung from the pleural
side may take place, and either close after the evacuation of the
fluid in the sac through the air tubes, or permanently remain as a
so-called bronchial fistula.

773. This brief outline of the anatomical conditions correspond-
ing to the different clinical stages of the disease will render the
course of the physical signs intelligible.

774. Physical signs. Dry stage.—The movements of expansion
and of elevation, from the consensual avoidance of pain, are di-
minished on the affected side visibly, palpably, and by semicircular
and antero-posterior measurement; their rhythm is slightly jerking.
The percussion-sound is not perceptibly diminished in resonance;
nor, on the other hand, have I found an increase of tone. The re-
spiration is weak, but superficial, and jerking inrhythm. Grazing
friction-sound may often be caught, especially about the infra-
mammary and infra-axillary regions; in rare cases loud, rubbing
friction-sound may be audible over the entire side, without aparticle
of exudation-matter having been thrown out.3

775. Plastic Exudation stage.—The state of chest-movement con-
tinues as before; rubbing vibration may sometimes be felt with the
hand, but is rarely at this period perceptible to the patient: the
vocal fremitus continues natural. The resonance under percussion
is somewhat diminished; if it be at all notably impaired, and the
sensation ofresistance be even slightly increased, the plastic exuda-
tion is abundant; deep inspiration will restore the sound its natural

1 In 162 cases of pleuritic effusion, collected from different sources by Krause
(das Empyem, p. 33), the fluid was purulent in 101,yellowish serous in41, and
reddish serous in 20.

2 U. C. Museum, No. 4067.
3 I base this statement on the following case: A man, dying of cardiac disease,

presented on August 4, " all over the front and side of the left chest up to the first
rib, grating and creaking friction-sound, accompanied with marked friction-fremi-
tus ; the patient is well conscious of this rubbing, but feels not the slightest pain."
On this man's death, which occurred sixteen days later, fluid, whichwas known
to have been meanwhile effused, appeared in the pleura ; but the membrane was
" entirely free from lymph, except over a spot about the size of half-a-crown at the
angle of the seventh rib ; this lymph is not rough, and does not look recent. The
entire pleural surface is highly vascular, especially along the ribs and at their
angles; the vascularity gives roughness to the surface."—J. Wilkinson, U. C. H.,Males, vol. ix. pp. 284, 306.
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characters. The respiration continues of weak, jerking type; and
is accompanied with friction-sound of the rubbing or even grating
varieties i1 pleural friction of cardiac rhythm [360] may also by
possibility be detected. No influence is exercised on the resonance
ofthe voice: ifpseudo-aegophony exist, it depends on some condition
extraneous to the pleura.

776. Effusive stage. ( Without dilatation of the side.)—The jerking
rhythm of the movements visible in the past stages now gradually
disappears; and both the expansion and the elevation-classes of
movement (the latter are less affected than the former) cease to be
visible at the lower part of the side; the infra-mammary and infra-
axillaryregions become more or less bulged. The intercostal spaces,
especially in the infra-lateral regions, may be less hollow, and sink
in less with inspiration, than those of the healthy side. Vocal vi-
bration, as a rule, is absolutely abolished, wherever fluid has accu-
mulated to any amount; above the fluid, it continues perceptible:
so, too, friction fremitus, if it existed before, disappears wherever
the fluid prevents the collision of the layers of exudation-matter;
but may remain in full energy above the level of the effusion, or
continue in front, while annulled in the back. Mensuration proves
the existence of deficient expansion and retraction; but the differ-
ence ofrespiratory play on the affected and non-affected sides is not
so great at this period of pleurisy as in more chronic conditions—
pain still interferes with the general chest-action, and the non-
affected lung has not yet acquired the habit of expanding to its
possible limits. Meanwhile loss of resonance with rise of pitch
under percussion [Type I. 195] becomes very manifest, with in-
creased parietal resistance, inferiorly; the limits of the toneless and

1 Friction-sound maynot be discovered for any one of the following reasons : 1.
Liquid effusion generally occurs with great rapidity ; the time during which fric-
tion-signs are audible has therefore frequently passed by when patients apply for
medical aid; 2. Friction-signs may exist, but escape attention from their slight
degree of development; 3. Or from auscultation not being practised immediately
over their seat ofproduction ; 4. Or from too long a period being allowed to elapse
between successive examinations of the chest; 5. In cases of absorption of pleuritic
effusion, the development of redux-friction sound will be prevented, if the two
pleural surfaces be uniformly agglutinated together; because locomotion of the
lung is thus prevented; 6. In all cases of pleuro-pneumonia in which, while the
infiltration and enlargement of the lung are sufficiently great to prevent its expan-
sion, resolution of the pleurisy occurs before that of the pneumonia, pleuritic fric-
tion-sound (if we believe M. Fournet) cannot be developed. Dr. Stokes has also
expressly noticed the rarity of friction-phenomena in pneumonia; " innocase has
he found them after hepatization had formed; and their coexistence with the
crepitating rale in the early stages is extremely rare." My observation is some-
what at variance with this statement: friction-sounds are occasionally audible
directly over hepatized lung, if the consolidation be confined either to the centre
or the periphery of the organ; besides, theyare often well marked in front about
the nipple, while the signs of hepatization are perfectbehind; 7. In some, by no
means all, cases, friction-phenomenaare audible in pleurisy after deep inspiration,
when perfectly imperceptible during ordinarybreathing. The natural inclination
of pleuritic patients to restrain the movements of the chest as much as possible,
may then prevent the development of rubbing sound.

14
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resonant parts are distinguished by a tolerably well-defineoT line—
and the area of the dulness, and its line of demarcation, may be
changed by altering the patient's posture,1 but not by the act of
respiration [223]. In rare instances the inferior lobe of the lung
loses bulk so considerably by pressure, that a fall may occur in the
upper limits of dulness, in consequence of the fluid gravitating
downwards to fill the otherwise vacant space; hence the area of
superficial dulness may by possibility decrease, while the fluid
actually increases. Tubular or amphoric resonance is found com-
monly at the upper front of the affected side [208, 219], and some-
times posteriorly. Auscultation shows that the respiratory sounds,
suppressed where the effusion is most abundant—weak, and deep-
seated, whereless abundant—acquire, above the level of the effusion,
exaggerated force, and more or less of harsh, bronchial, or even
blowing quality. Friction-sound may still be sometimes discovered
above the confines of the fluid; and, when deficient in the back in
the sitting posture, may yet be found there, if the patient be made
to lie on the face for a while.2 This is the most favorable period
of the disease for the detection of aegophony, as already [416] fully
explained: but the vocal resonance may be.strongly or weakly
bronchophonic, or may be absolutely null; the cases in which aego-
phony is actually caught are certainly in the minority—a fact for
which an explanation has already been tendered. The heart's
sounds are heard with greater intensity through a given thickness
of fluid, and of lung solidified by condensation, than through an
equal thickness of healthy parenchyma; hence, in right .pleuritic
effusion, they are more clearly audible than in the natural state, in
the right axillary region. Besides, the action of the heart may
produce a sort of succussion or fluctuation-movement in the fluid,
which, if that organ be hypertrophous, is very perceptible at the
opposite surface of the chest.

777. Effusive stage. {With dilatation of the side and thoracic
displacements)—The fluid having accumulated sufficiently to fill
all available space in the pleural sac, increased in capacity to a
great amount by compression of the lung, begins to push the walls
of that sac before it in all directions. The costal parietes, the
mediastina, the diaphragm, and the triangular apex of the pleural
sac above the clavicle yield before the encroaching liquid, hence
various important modifications in the physical signs. The affected
side, either expanded generally, or bulged below to a high degree
—motionless inferiorly, unless a powerful inspiratory effort be
made, when a slow, dragging, upward movement takes place,
posterior in time to the expansion of the other side—sometimes

1This change in position of the fluid may be ascertained by percussion, even
where the quantity is small; thus, where it reaches in the sitting posture only as
high as the inferior angle of the scapula; e. g. Humbert, U. C. H., Females, vol.
ix. p. 14.

2 J. Harrison, U. C. H., Females, vol. ix. p. 312.
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exhibits a notable change in the state of its intercostal spaces;
these may be widened, flattened, or even convex outwards, and in
the latter state may exhibit, besides, visible fluctuation. On the
other hand, considerable bulging of the walls may exist inferiorly
in acute effusion, without any notable distension, or deficiency of
inspiratory depression, of the interspaces ; the latter may even be
more obvious than on the healthy side ;* nay more, in chronic
effusion with considerable general expansion of the side, a fair
amount of normal intercostal breathing action may be maintained2

[66]. The thoracic surface is felt to be unnaturally smooth; all
vocal vibration has absolutely disappeared; and peripheric, more
rarely simple, fluctuation may be detected by the fingers in the
distended intercostal spaces. The semicircular, antero-posterior,
and vertical measurements of the side, and the distance between
the nipple and middle line, increase; while the respiratory play
falls notably—in fact may be null. 3 The dull percussion-sound of
the previous period now extends downwards, upwards as far as,
and even by possibility above, the clavicle, and passing the middle
line in front, encroaches at the upper part of the mediastinum on
the opposite side of the chest. The displaced heart also carries its
own proper dulness into the new position the fluid may have driven
it. All sense of elasticity in the parietes has disappeared; and
the outline of the dull sound is scarcely to be altered by changing
the position of the patient.4 Besides, in the great majority, at
least, of cases, the upper part of the chest, especially about the
clavicle, first and second ribs, and adjoining part of the sternum,
even to the other side of that bone, furnishes tubular or amphoric
resonance [219]. I have observed the amphoric variety in cases
of latent effusion, where the patient has been walking about,
and unconscious of local ailment of any kind. The respiratory
sounds, totally suppressed, except close to the spine and at the
apex of the lung, possess in those regions a harsh, bronchial, or
even slightly blowing quality—a quality explicable by the con-

1 J. Harrison, U. C. H., Females, vol. ix. p. 312.
a Crowhurst, U. C. H., Males, vol. ix.
8 The respiratory play may be otherwise singularly perverted. Thus, in a case

of left effusion (H. Morris, U. C. H., Males, vol. vi. p. 33, January 1, 1851), the
seventh and eighth ribs and interspaces below the left nipple sank in during
forced inspiration, both visibly and palpably, while the abdomen rose considerably ;
yet semicircular mensuration indicated at the same spot a respiratory play on the
affected side of three-eighths of an inch (Insp. 17£; Exp. 16£ inches). This is
a striking discordance between antero-posterior and general expansion movement
[112].

4 Even at this advanced period of effusion, alteration of the kind is, however,
possible. If a patient with fluid enough in the pleura, when he lies on the back,
to render the sound toneless to the opposite side of the middle line,be made to lie
on the side of the effusion, in the course of a minute or two the sound acquires
tone at the mediastinum. I have found thispoint of considerable utility incertain
cases in determining whether there was or was not mediastinal tumor present, in
addition to abundant pleural effusion; it cannot, however, be implicitly trusted to,
as a tumor may gravitate from one side slightly to the other [224].
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densed state of the tissue. In many cases, however, diffused
blowing respiration is pretty extensively heard over the diseased
side.' Friction-sound, in rare instances, still continues audible in
some limited spot: the rule is, that it totally disappears. The
continuance either of aegophony or any other form of vocal reso-
nance is unusual; but strong bronchophony about the inferior
angle of the scapula may coexist with abundant effusion, and
annulled vocal fremitus.2 The heart's sounds maybe heard through
the fluid, either imperfectly,3 well,4 or with even extra fulness—the
reason of these differences not being always apparent.

778. The diaphragm, depressed to a variable amount, carries
with it the liver or spleen; with the mediastinum, the heart is
pushed to the opposite side. The amount of lateral detrusion of
the heart is sometimes very remarkable: in cases of left effusion,
the organ may pulsate outside the right nipple; and thirty-six
hours willsometimes suffice to produce this amount of mal-position.
The visible and palpable impulse of the organ, and the maximum
points of its sounds, especially of the first, prove its change of
place. Does the displacement exercise any influence on the quality
of the sounds? Most unquestionably it does not, in the great
majority of cases; my experience on the point perfectly accords
with that of Dr. Stokes, who feels convinced that, even when at its
height, the displacement "does not cause any alteration in the
natural sounds of the organ." But the rule, I am equally per-
suaded, is not without its exceptions. Dr. Hope describes the fol-
lowing peculiarity in a case ofright lateral detrusion from effusion
in the left pleura: "The aorta was felt to pulsate between the
second and third right ribs, an inch from the sternum; and here a
murmur was heard with the first sound, which has ceased since the
heart has been restored to its natural situation by the absorption
of the fluid. Is it, therefore, possible that a twist given to the
aorta, or pressure of the vessel against the ribs, may be the cause
of a murmur under such circumstances ?" I once found, for many
successive days during the height of left pleural effusion, both
sounds of the heart, which was pushed to the right of the sternum,
more or less masked by blowing murmurs; these murmurs, when
the heart was restored, or very nearly restored, to its natural posi-
tion, almost completely disappeared—a fact the more remarkable,
as, from the slowness of convalescence, plenty of time had elapsed
for the formation of the systolic basic murmur ofspanaemia. The
diastolic murmur disappeared the more perfectly of the two, and
must positively have depended, probably through torsion of the
aorta, on the mal-position of the organ.5 Larrey has related a case

1J. Harrison, U. C. H., Females, vol. ix.
2 Crowhurst, U. C. H., Males, vol. ix. p. 142.
3 Bernard, U. C. H., Males, vol. xii. p. 205.
< Ward, U. C. H., Females, vol. xi. p. 63.
6 H. Morris, U. C. H., Males, vol. vi. pp. 35, 38.
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in which extreme feebleness of the pulse in the large arteries
coexisted with cardiac displacement; there can be no certainty,
however, that there was any mutual dependence between the two
circumstances.

779. No matter how copious the effusion, whether acute or
chronic, nor how complete the evidences of centrifugal or dilating
pressure, signs of centripetal pressure [492] are, as a rule, abso-
lutely wanting,—the trachea, oesophagus and large veins escape
serious pressure. Hence the detection of the latter class of signs,
in a case of pleuritic effusion, may be accepted as proof of some
additional disease, such as tumor or aneurism, within the chest. I
have, however, seen a single vein, such as the epigastric, external
jugular or mammary, enlarged in calibre in cases of pure effusion.
The laws of hydrostatic pressure seem to me readily to explain
this exemption of special internal parts from interference.

780. Stageof Absorption.—The absorption of pleuritic effusion is
effected with results of two different kinds on the form and condi-
tion of the chest. The walls may be simply restored to their natu-
ral position, or they may sink inwards,—inside, as it were, their
natural site. Hence, clinically, we have a period of absorption
vnthout and with retraction of the side: of these the former is infi-
nitely the more favorable.

781. Absorption without retraction.—The visible enlargement and
bulging gradually disappear, and with them, but very slowly, the
obstructed state of the chest-motions; the natural intercostal hol-
lows, deepened, perhaps, by emaciation, are again felt; friction-
fremitus 1 and vocal vibration return,—the former often with greater
intensity than at the outset of the disease. The various measure-
ments fall to their natural standards. The percussion-sound
gradually recovers its natural resonance, first at the upper, then at
the lower, regions; in the latter, indeed, it may long, for weeks, or
even months, remain more or less toneless in consequence of im-
perfect expansion of the still collapsed lung, and accumulation of
exudation-matter in the pleural sac. The tubular note under the
clavicle disappearsmuch earlier,—normal resonance returning long
before healthy tone reappears at the base: still I have known it
continue for two or three weeks after the patient was practically
convalescent. The respiration-sounds, gradually restored, remain
for a variable time weak and harsh or bronchial; friction-sound,
mixed or not with pleural pseudo-rhonchus [355] or pulmonary
pseudo-crepitation [343] reappears for a variable period; aegophony
is sometimes caught passingly for a day or so, but the vocal reso-
nance quicklybecomes bronchophonic, or may be null. The heart,
with the mediastinum, returns to its natural position, sometimes

1 Redux friction-fremitus may remain for a long time perceptible to the patient
himself. John Smith (U. C. H., Males, vol. x. p. 68) first perceived it January
13th, and felt it distinctly, on full inspiration, when discharged at the close of
March.
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with singular celerity. I once saw a heart beat in its exact normal
site, which, seventy hours only before, I had felt pulsating under
the right nipple; absorption so rapid, singularly rare under all cir-
cumstances, was here the more remarkable, as the patient was
tuberculous, and had had several attacks of profuse haemoptysis.

782. Exceptional Signs.—At this period of the disease very
singular signs may temporarily occur. Thus, in a middle aged
enfeebled male, undergoing absorption of moderate effusion, with
probable acute lung-consolidation conjoined, the following facts
were noted : " Tubular percussion-sound in the left infra-axillary
region; at the inferior angle of the left scapula the voice isstrongly
resonant, with a whispered echo after each word, exactly as if the
voice were reproduced in whisper under the stethoscope ; at this
point obscure friction-sound, with thin various-sized rhonchal
sounds; the respiration here is hollow, of cavernous quality, espe-
cially in expiration. Even with whispered voice the pectoriloquous
echo is perfect; though the laryngeal whisper is so low as to be
scarcely audible by the ear held close to the patient's mouth."
Eleven days later the percussion-sound had become pulmonary in
the main at the inferior angle of the scapula; little was heard there
in calm breathing; under effort, feeble respiration, mixed with
friction-sounds and loose rhonchus, became audible; the vocal re-
sonance had lost all the peculiar characters above described, being
simple exaggerated, and not hollow in quality. This patient
perished of Bright's disease (for which he had been originally
admitted) on the 29th of December—that is about five weeks after
the percussion-sound had become pulmonary, in the main, about
the inferior angle of the left scapula—when the following condition
of things was ascertained. " The lower lobe of the left lung so
closely adherent in the corner of the pleural sac, that the upper
lobe isnearly torn away, in the attempt to remove the whole organ;
bronchi large, dilated even in some parts; tissue, especially of the
posterior part of the organ, firm, instantly sinks in water without
pressure; no tubercle or gray granulation."1 Now in this case
increased conducting power on the part of the solidified lung-sub-
stance, combined with dilatation of the bronchi, seems to explain
the ringing hollow quality of the respiratory and rhonchal sounds.
The vocal whisper within the chest could not have depended on
unison-resonance, seeing that it did not synchronize with, but fol-
lowed, the first resonance; nor upon consonance, for it occurred
with various words spoken with not precisely the same pitch: it
manifestly depended on echo of the first resonance, which it fol-
lowed at a certain interval of time.

783. I have, since this observation, met with several more or less
perfect examples of the same peculiar phenomena—sometimes in
cases of complete recovery from idiopathic pleurisy.2

1 Fosbury, U. C. H., Males, vol. ix. pp. 350—352; vol. x. p. 132.
2 E. Smith, U. C. H., Males, vol. xi. p. 135.
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784. Absorption with Retraction.—General retraction of the affected
side is very much less common than partial depression—the latter
occurring probably about twelve or fifteen times as frequently as
the former: general retraction is a process requiring much time
for its accomplishment. From the inquiries of M. Woillez, partial
depression would appear to be more frequent in front on the right
side, behind on the left side. The shoulder, the ribs, and the nip-
ple, fall (in some peculiar cases the shoulder rises, however); the
scapula becomes tilted outwards at its inferior angle; the dorsal
spine curves laterally, the convexity looking, at least in the ma-
jority of cases, towards the sound side; and the ribs undergo
distortion, their external planes becoming more or less inferior.
This altered condition of the ribs lessens the width ofthe intercostal
spaces; and, in cases of very chronic course, hypertrophous and
osteophyte enlargement of the ribs still farther decreases that width.
The chest-surface laterally is unnaturally irregular and uneven; in
front it may be flat, smooth, and even slightly concave, the distinc-
tion between ribs and interspaces being completely lost to the eye.
Rubbing vibration is rarely to be felt. All thechest measurements
(those of the side, generally, as well as the partial class) undergo
diminution, with the exception of that between the clavicle and
nipple, which increases. 1 The measured chest-play, on the diseased
side, may be absolutely, or next to absolutely, null, while that of
the other side exceeds the individual standard of health. The
percussion-sound, dull with marked resistance, inferiorly, acquires
the wooden quality at the mid-height of the thorax, and is often
tubular at the apex, in front and behind. If dilatation of the
bronchi supervene, the tubular note may be very extensively dis-
cernible. The enlargement ofthe ribs, just referred to, contributes
to give an osteal character to the sound, especially laterally. The
signs obtained by auscultation, though less striking than these, are
sufficiently important: the respiratory sounds, more or less com-
pletely suppressed at the extreme base, are superiorly weak, bron-
chial, or diffused blowing—months may elapse, after retraction has
commenced, before respiration is restored to any extent at the base;
friction-sound, of creaking or grating type, may or may not be
audible; the voice resounds with morbid intensity, especially at
the central parts of the side.

785. The vault of the diaphragm and subjacent viscera are some-
times drawn above their natural level,—an elevation not faithfully
indicated by changed position of Harrison's sulcus [480]. The site
of the heart varies in at least five different ways:—(a) The organ
having slowly or rapidly, gradually or suddenly, retraced its steps,
recovers either its natural situation, or the immediate vicinity of
this : here is the most common case, (b) It remains in the abnor-

1 This comes of lowering of the nipple—more valuable as a morbid sign on th«
right than the left side[34].
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raal position into which it was forced by the effusion, in conse-
quence of the establishment of adhesions, (c) The tractive force
may be so powerful at the period of absorption as to pull the organ
out of its place in the converse direction to that into which it had
previously been pushed: an occurrence best observable when the
right pleural sac has been affected. 1 (d) It may happen, according
to an observation made by Dr. Stokes, that the heart hangs more
loosely than natural in the chest, and so falls somewhat to the right
or left, as the patient lies on this or that side, (e) Or it may hap-
pen, in cases of left effusion, that the heart, originally pushed
enormously to the right, subsequently passes to the left, even
beyond its natural site,—and still later, regains more precisely
its normal position by repassing a very little to the right.2

786. The physical signs now described, are those of the disease
from the moment ofattack to its final term,—in other words, of its
acute and chronic forms. 3

Symptoms of Acute Pleurisy.
787. A. Local.—Acute idiopathic pleurisy mayor may not com-

mence with rigors; they are rarely strongly marked, and I have
never known them of the severity frequent in pneumonia. Rigors,
or mere chilliness, followed by heat, generally moderate in amount,
and certainly not acrid or burning, may be either actually the first
symptom, and anticipate local suffering by some hours or even
days, or be preceded for a few hours by the characteristic "stitch in
the side." This peculiar pain, dragging and shooting in character,
increased by movement, deep inspiration, direct pressure, and per-
cussion, varying in severity from a mere annoyance to a feeling of
agony, commonly seated below the nipple, near the antero-lateral
attachments of the diaphragm, and under the scapula, rarely ex-
tending over the entire half of the chest, sometimes referred solely
to the non inflamed side,4 still more rarely limited to the confines
of the abdomen, or the abdomen, and this when no physical evi-
dence of local peritonitis exists, felt generally in inspiration more
than in expiration, in rare instances solely with the latter act/ is
persistent, temporary or intermittent, and sometimes totally disap-
pears, more commonly remits, with the occurrence of effusion.

Tenderness under pressure, traceable sometimes apparently to
the subcutaneous muscles, sometimes to the pleura itself, sometimes
to the intercostal muscles, or lastly to the intercostal nerves, gene-
rally exists.

1 Griffiths, U. C. H., Males, vol. ii. p. 174.
2 Luckett, TJ. C. H., Clin. Lect., loc. cit. p. 390.
3 Two very rare signs may here be added: perfect cracked-metal note, in the first

and second interspaces, during theheight of effusion and subsequently (Denly, U.
C. H., Females, vol. vi. p. 85) ; and loud rubbing reduxfriction-sound, with four or
five jerks in inspiration and expiration, above the clavicle (Whiles, U. C. H., Males,
vol. vi. p. 122).« Luckett, U. C. H., loc cit. Probably from coincident pleurodynia.

5 Bassett, TJ. C. H., Females, vol. vii. p. 229.
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788. The immediate cause of pleuritic pain is far from clear.
Both costal and pulmonary pleurae may be vascular in the highest
degree, the surfaces free from exudation, friction-sound intense, and
yet not the least pain or tenderness exist.1 There may even be
strong friction-fremitus from exudation matter, without a particle
of local suffering.2 On the other hand, intense pain may coexist
with friction-sound, limited to a surface no larger than the palm of
the hand.3 Again, there may be intense abiding pain, with sharp
stitch on full inspiration, without friction-sound. 4 Lastly, there
may be friction-sound in inspiration and expiration, pain in inspira-
tion only.4

789. Obviously, then, friction of inflamed surfaces is not the
cause of the pain in question. Besides, pleurisy, even purulent, is
sometimes latent; so that instead of regarding stitch in the side,
with Cullen, as the essence of pleurisy, we are forced to regard it
as an epiphenomenon. Chest-movement fails, sometimes, to pro-
duce it; and patients' descriptions of its qualities widely differ. I
cannot help thinking its mechanism likewise differs, that it may
depend either on inflammation of the pleural nervous filaments
themselves [763], on intercostal neuralgia or neuritis, on actual
inflammation of the diaphragm, orthe intercostal planes themselves,
or on mere pleurodynia: the two latter modes of causation would
be distinguished by the marked increase of suffering from move-
ment.

790. Increased frequency of breathing is a very constant symp-
tom, perhaps more so even than local pain: it may be unnoticed
by the patient, or attended with distressing sense of dyspnoea. The
number of respirations very rarely exceeds the third of the num-
ber of the heart's pulsations: indeed, I do not remember ever to
have observed, in a positively uncomplicated case in the male, a
pulse-respiration ratio lower than 2.7: l. 6 An enormous amount of
effusion may coexist with a ratio of 3.5:1. The ratio is more per-
verted in the sitting than in the lying posture: thus, in a case of
copious effusion:— P. R. Ratio.

122 36 3.39:1
128 44 2.93:1

Lying,
Sitting,

It is important, however, to distinguish genuine dyspnoea from the
mere spontaneous hastening of shallow breathing, which sometimes
comes of the petulance of pain. The breathing-movements, as we

1 Wilkinson, U. C. H., Males, vol. ix. p. 284.
2 Humbert, U. C. H., Males, vol. ix. p. 14.
3 Young, U. C. H. 3 Males, vol. ix. p. 294.
4 Styles, U. C. H., Males, vol. x. p. 304.
5 Casey, U. C. H., Males, vol. xiii. p. 99.
6 In nervous and hysterical females the ratio may, however, fall lower than this

under the influence of painless pleuritic effusion. The temperature of the expired
airmay fall sensibly below the average of health under these circumstances. Har-
rison, U. C. H., Females, vol. ix. p. 309.
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have seen, are restrained in amount on the affected side; their
increased frequency acts as a sort of compensation.1 The dyspnoea
is generally more marked at the outset than after effusion has oc-
curred. Cough exists in the great majority of cases, dry (unless
there be coexistent bronchitis), short, small, stifled as it were, and
frequent; it may, however, be completely absent, though the febrile
state be highly marked. During the dry and plastic stages, the
patient commonly lies on the sound side or on the back; I have
seen exceptional individuals lie by choice on the diseased side, to
control movement and stifle pain, as they assured me: generally
speaking, this posture increases pain. After effusion has occurred,
the patient commonly lies on the back, on the affected side, or
diagonally between both, with the head somewhat raised: he may,
however, day after day, while copious effusion exists, lie on the
sound side.2

791. B. General.—The general symptoms are those of a febrile
inflammation. The pulse is frequent, sometimes hard and concen-
trated ; the skin, hot, but not acridly or burningly so, at the outset,
becomes moist at the effusion-period. There is but slight prostra-
tion of strength; and the cerebral functions are veryrarely affected.
The urine, small in quantity, is of high specific gravity, deep color,
and strong odor, may be temporarily albuminous, as in other acute
affections, has been found in rare instances impregnated with
fibrine, and contains oxalates often at the period of convalescence ;
but in all this there is nothing distinctive. The blood is hyperi-
notic,—the fibrine varying from 3.5 to 7 per 1000: as a rule, it
ranges lower than in pneumonia. The buffy coat is absent from
blood drawn inabout one-fourth of cases.

792. Coexistences. —Acute pleurisy is often followed by limited
plastic pericarditis, or peritonitis, the latter most common on the
right side. Pneumonia is an excessively rare sequence, on the
affected side especially; indeed, the effect of fluid pressure is to
disgorge the lung of its blood in great measure, as well as of its
air. The association of pneumonia and pleurisy proceeding pari
passu, and each modifying the progress of the other, is not com-
mon.3 Bronchitis does not often co-arise with acute pleurisy, and
is not an obvious effect of it either.

793. Terminations.—The terminations of acute pleurisy are by
recovery, effected either by resolution or absorption; by lapse into
the chronic state; and, under certain circumstances, by death.

1 This restraint of motion on the pleuritic side is a remarkable instance of con-
sensual action, or of motion regulated involuntarily by sensation. It cannot be
imitated by the will, and is therefore involuntary; it depends on sensation, and is
therefore not reflex, at least in the Marshall Hall sense of the term.

2 Harrison, U. C. H., Females, loc. cit.
3 A slight amount of plastic exudation in the pleura is so common inpneumo-

nia, thatpleuro-pneumonia and pneumonia may, in that sense, be used as con-
vertible terms; but pleurisy of clinical importance, and producing effusion, does
not occur in more than about one-eighth of cases of pneumonia.
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Death is so rare a result of the disease, when attacking individuals
free from organic affections, that I have to my knowledge (care-
fully attending to the point, since my attention was first drawn to
it, years ago, by M. Louis) lost but one patient from pure primary
idiopathic unilateral pleurisy, with or without effusion. 1 And,
although, where chronic disease either of the lungs or of other
organs pre-existed, death is a more common result, it is still an
unusual one. Pleurisy is rarely the immediate cause of the fatal
event in phthisis ; it is only so by rare accident in chronic bron-
chitis ; and, although both pleurae suffer in blood-diseases attacking
the serous membranes, as for instance, in uraemia and pyohaemia,
pleuritis is even here not only an uncommon apparent cause of
death, but, when apparently destructive to life, is generally con-
joined with pneumonia. I have, proportionately to the rarity of
these diseases, found the secondary pleurisy of carcinoma of the
thorax and its contents 2 the most fatal variety.

Symptoms of Chronic Pleurisy.
794. Chronic pleurisy presents itself clinically in three condi-

tions or forms:—(1) With retraction of the side, and the various
accompanying physical imperfections already described: (2) With
permanent dilatation of the side by sero-albuminous or purulent
fluid (empyema)'. (3) With permanent fistulous opening in the
pleura, and discharge of pus from the sac.

795. (1) In the first case of retracted side, the rule is, that the
general health is below par,—the individual is thin, incapable of
much physical or mental effort, and prone to slight passing attacks
of inflammation in the affected side. The breath is rather short,
and dyspnoea easily evoked; there is frequent pain in the side.
But in exceptional instances, hypertrophy of the fellow lung occurs
on a more or less extensive scale, and the patient does not, quoad
facility of breathing (breathing power is another thing), differ nota-
bly from healthy persons. He may even maintain vigor and grow
fatter than he had ever been prior to his attack.

796. In cases of extremeretraction there is sometimes a tendency
to recurring dry inflammation of the other pleura; this is a most
perilous state of things: for if effusion occur, asphyxia might ensue
before relief could be obtained. I have, however, known friction-
sound continue for three months, on the relatively free side, under
these circumstances, without any great result ensuing.

797. (2) Empyema. Symptoms.—In the second case, of persistent
distension with sero-flocculent or purulent fluid—conditions of the

1 In this case (Ward, U. C. H., Females, vol. xi. p. 62), remarkable in many
ways, perforation of the lung occurred through the diseased pleura on the fifty-first
day, and cut thepatient off suddenly, at a time she appeared to be doing favora-
bly. Aged thirty-three, she was wholly free from organic disease, even in the
lungs themselves.

2 Dewing, U. C. H., Males, vol. v. p. 19 ; Unwin, TJ. C. H., Males, vol iii. p. 239.
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fluid which cannot be distinguished with certainty during life1 —symptoms of more prominent character exist. The patient eithe
lies on the back, or diagonally on the diseased side, with the heac.
slightly raised and bent towards that side, but often acquires the
power of lying on the healthy side under the influence of treatment.
He rarely suffers from local pain, unless some intercurrent acute
inflammatory action arise. His dyspnoea varies inamount; I have
never known it seriously pervert the ratio of the pulse to the re-
spiration. The voice is weak; the cough frequent, either dry or
attended with expectoration, muco purulent or purulent. Not only
does empyema not give rise in itself to haemoptysis, but, if esta-
blished in a case of phthisis, appears to a certain extent prophylactic
against the haemoptysis, which is almost an appanage of the latter
disease.2

798. The source of expectoration is various. (1.) Steady and
rather abundant expectoration may occur from some coexisting
affection of the lungs or bronchi. (2.) Sudden profuse pouring forth
of sero-pus by the bronchi takes place through perforation of the
pulmonary pleura. (3.) It occasionally happens that the expectora-
tion, without changing in quantity, acquires the precise odor of (as
is eventually proved) the contents of the pleura: does exosmosis
through the serous membrane take place ? I have observed this
where perforation followed somewhat latter.3 (4.) Occasionally a
sudden gush, to the amount of a pint or upwards, ofsero-pus takes
place, without our being able to detect any evidence of pneumo-
thorax. Now two interpretations present themselves: either the
fluid has made its exit through a perforation without allowing the
entry ofair into the sac; or a metastatic flux has occurredfrom the
tubes. Both views have their difficulties.

799. (Edema ofthe affected side of the chest is common; it may
extend to the corresponding limbs, and half of the abdomen, leav-
ing the other side of the body almost, or completely unaffected.
Clubbing of the finger-ends on the diseased side is sometimes strik-
ingly marked. The face is puffy, and semi-transparent, without

1 Bulging of the intercostal spaces was once supposed to occur only where the
contents of the pleura were purulent; a most unquestionable error, as is now com-
monly understood.

2 "In sixteen well-marked cases of empyema which I have had under my care
within the last two years, for periods of three months and upwards, no single ex-
ample of haemoptysis occurred. But, more than this, empyema established in a
phthisical person, seems to be preventive of hsemoptysis. In seven cases of com-
bined tuberculous excavation and empyema, carefully watched and proved as to
the diagnosis, either by dissection or by indubitable signs, no spitting ofblood had
ever occurred. All these seven persons were males. The pressure exercised on
the lung by the contents of the pleura might appear to explain the fact plausibly
enough, especially as the excavations were on the same side as the empyema in
six of the seven cases ; and I have recently seen a curious exemplification of the
apparent influence of excessively acute pleuritic effusion in arresting obstinate
haemoptysis. But, on the other hand, in one case, excavations existed in both
lungs."—Author's Report on Phthisis, Br. and For. Med. Chir. Rev., Jan. 1849.

3 Ward, U. C. H., Females, vol. xi. p. 62.
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malar flush.; the lips tumid and livid. The external thoracic veins
are not enlarged, the eyes are not prominent, there is no dysphagia,
and no stridulous character in the voice or cough: in a word, there
are no signs of concentric pressure [491]. The opposite lung be-
comes hypertrophous and emphysematous; sometimes its bronchi,
rarely its parenchyma, inflame.

800. The pulse is habitually frequent, quick and small; the
patient easily falls into a state of syncope; the skin is hot and dry,
the pyrexia of hectic type, whether the contents of the pleura be
pure pus or not; anorexia and insomnia combine with other causes
to produce serious emaciation.

801. Empyema is greatly more common in males than in females.
Of twenty-two cases of which I have records, three only refer to
females; Heyfelder1 found but one female among twenty empyema-
tous patients; Krause (loc. cit. p. 109) has collected from various
authors one hundred and thirty-seven cases, of which ninety-six
were in males, eighteen in women, and twenty-three in children.
Acute pleurisy is also more common among males, but not by any
means to the extent here disclosed inrespect of empyema; it would
follow then that pleurisy has a greater tendency to degenerate into
empyema in males than females—a result the less to have been
anticipated because tuberculization is more common in the latter
sex.8

802. The proportion of cases of acute pleurisy lapsing into the
chronic stage is unestablished : it is, on the whole, unquestionably
small.

803. Terminations.—The terminations of empyema are by death,
through slow asthenia; by recovery, through absorption, or through
evacuation of the fluid by the bronchi or parietes—the opening
undergoing closure after it has served its purpose ; or by lapse into
the fistulous form of the chronic disease.

804. (3) Permanent Fistula.—There may be one or more fistulas,
and the discharge may be trifling in amount, or sufficiently abund-
ant to account in itself for emaciation. In these cases, retraction
of the affected side is carried to the extremest amount possible;
the measurement between the nipple and the middle line may, as 1
have seen, fall to one inch and a quarter less on the diseased than
the healthy side; while hypertrophy of the opposite lung3 reaches

1Arch, de Medecine, 3eme Serie, t. v. p. 59. 1839.
2 Cruveilhier asserts that puerperal pleurisy is scarcely less common, at the

Maternite, than puerperal peritonitis. (Bull. del'Acad. de Med.,t. i. p. 104. 1836.)
3 The lung in this state, instead ofreceding, when the chest is opened after death,

may actually protrude through the opening. I have known the difference in the
semicircular measurements of the sides, equal four inches in a case of the kind.
Increase of bulk of the sound lung takes place, with tolerable speed, too; thus
(T. Wicks, TJ. C. H., Males, vol. i. p. 59 ; 1847) by measurements made at an in-
terval of eight months, and increase (emaciation having all the while advanced),
equalling very nearly two inches in the semi-circumference of the side, was sub-
stantiated.
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its maximum. The symptoms in this variety of the disease are
habitually similar to those of the form last described. In, rare in-
stances, not only is life prolonged without obvious suffering, but the
individual is able, with care, to follow his ordinary pursuits: death
in the great mass of instances is the slow result.

805. In the majority ofpersons the fistulous opening is parietal,
sometimes pulmonary, sometimes pulmonary and parietal combined.
In rare instances communications form with distant partsby straight
or tortuous sinuses, as with the intestine (feces1 or lumbrici 2 enter-
ing the thorax) or with a lumbar abscess opening in the groin.3
Pus-collections in remote sites sometimes work their way to the
pleural sac—as, for example, a pyelitic accumulation ;4 or disease
of a distant organ, as the stomach, may lead to perforative commu-
nication through the diaphragm with the pleura, and produce se-
condary empyema.5

806. Alliances.—Therelations of empyema to other diseases seem
to be these. Various diathetic states, the tuberculous, the syphilitic,
the purpuric, the cancerous, and that of Bright's disease, appear
often to act as its causes, both by leading to, and by preventing
direct recovery from, the original acute attack. On the other hand,
empyema, especially on the right side, tends to produce disease of
the liver, and ascites. 6 A few instances have fallen under my notice
where Bright's disease was certainly, as far as the evidence of symp-
toms went, secondary to empyema—but whether as an effect or a
coincidence seems doubtful.7 Bright's disease is often, where it
exists, the immediate cause of death.

I have not met with any positive evidence that the lung on the
unaffected side is peculiarly prone to pneumonia ofan uncontrollable
character, as asserted by some writers. Hypertrophy of its sub-
stance and inflammation of its tubes, are the only conditions I have
observed as unduly frequent.

Diagnosis of Acute and Chronic Pleurisy.
805*. The diagnosis of pleurisy is in the majority of cases suffi-

ciently simple; but at all its periods there is a certain risk of con-
founding it with other diseases.

806*. In the dry period, pleurodynia, an impending attack of
zona, and intercostal neuralgia, with bronchitis accidentally coexisting,
are the affections most easily mistaken for pleuritic seizure. The
rules for distinguishing them have already been given [Section I.]

807. In the plastic stage, pleurisy may, under ordinary circum-
1 Krause, Das Empyem, p. 82.
2 Luschka, in Brit, and For. Med. Chir. Rev., vol. xiv. p. 527.3 Krause, p. 80.
4 Rayer, Mai. des Reins, t. iii.
5 U. C. Museum, Carswell's Drawings.
6 Wicks, U. C. H., Males, vol. i. p. 59 ; Griffiths, U. C. H., Males, vol. ii. p. 174.7 Griffiths, U. C. H., loc. cit.
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stances, be distinguished from plastic pericarditis by the respiratory
rhythm of its friction-sounds. In those comparatively rare cases,
where the heart's action producesfriction of its own rhythm within
the inflamed pleura, while the pericardium is perfectly free from
disease, attention to the rules laid down in connection with Diseases
of the Heart will generally remove all difficulty in the diagnosis.
The course of events will soon settle the question, should doubt
remain in spite of the aid of those rules; if the friction of cardiac
rhythm be pericardial, the signs of pericardial effusion will, with
almost absolute certainty, quickly follow. «

808. Friction in the peritoneum is, especially at the upper part of
the abdomen, with difficulty distinguished, as its rhythm is respira-
tory, from similar sounds in the lower part of the pleura. Indeed,
I know of no positively distinctive character, except the locality
of the sound; if this be obviously beyond the confines of the chest,
and if there be no such friction in the pleura as to account for rub-
bing sound being heard under the abdominal walls, as an effect of
mere conduction, its origin in the peritoneum must be admitted
both kinds of sound may or may not be accompanied with friction-
fremitus.

809. Pleuritic effusion, when acute, may be confounded with
pneumonic solidification. But in the former the interspaces are either
bulged outwards, or move more freely with the respiration-act, than
in consolidation of similar superficial extent. In effusion, vocal
fremitus disappears; in hepatization, it is maintained at, or raised
above, the average of health.2 In some rare cases peripheric fluc-
tuation discoverable by filliping in an interspace or striking a rib
[83] will settle the difficulty in favor of fluid. The percussion-
sound under the clavicle on the affected side in effusion is tubular
or amphoric, unless the whole pleural sac be filled with fluid; such
quality of percussion is veryrare in hepatization, and exists over
the most, not the least, solidified parts. Occasionally, too, the
exact limitation of dulness to the area of a lobe may be traced by
percussion on the surface,—now, such limitation is more likely to
depend on hepatization than on fluid in the pleura; but the line of
effusion does sometimes coincide with singular precision with that
of the upper edge of the inferior lobe. In effusion, there is no

1 T. Barker, U. C. H., Males, vol. iv. p. 55; Harrison, U. C. H., Females,
vol. ix.

2 This guide is of comparatively littleservice, when the left side is affected ; the
vocal fremitus is naturally so weak on that side : luckily for purposes of diagnosis,
mal-position of the heart is mostreadily affected by effusion into the left pleura.
The fremitus-sign is almost valueless in persons with very feeble voices, whether
naturally so or from disease. Besides, in cases of very extensive and very dense
hepatization, the fremitus may be impaired in strength, though not to the same
extent as with an equal amount of dulness from effusion [77] : vocal fremitusmay
be caught along the spine in some cases of abundant effusion,—and unfortunately
in some instances at some distance outwards from the vertebras. I have often
known fremitus feeble and vocal resonance strong over effusion, but have not, to
my recollection, met this combination in hepatization.
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true crepitant rhonchus: nor have I ever found true tubular,
sniffling, metallic respiration: such blowing respiration, as fre-
quently occurs in pleuritic effusion, is of the diffused variety, deep-
seated, except close to the spine,—and slight in amount as com-
pared with the amount of percussion-dulness present. "Vocal
resonance is either null, aegophonic, or strongly, or weakly bron-
chophonic; in hepatization, it is high-pitched, metallic, coarse,
strongly and sniffingly bronchophonic. Those rare cases of pneu-
monia, where vocal resonance and respiration-sound are completely
deficient, willbe considered hereafter. If by placing the patient
in the prone position, we find the percussion-dulness decrease, the
respiration increase, in amount, and friction-sound, before inaudible,
appear, the case is positively one of effusion; but if things remain
in statu quo after such change of position, the case is not necessarily
one of hepatization. In effusion, the heart is displaced, and dul-
ness extends across the mediastinum. It is true, the same extension
of dulness beyond the middle line occurs to a very slight amount
in some cases of pneumonia; but where this is thefact in hepatiza-
tion, change of position does not affect the mediastinal dulness;
whereas it does affect this, as already explained, in cases of effusion.
The absence or presence of rusty sputa, of acrid heat of skin, and,
above all, the state of the pulse-respiration ratio may be appealed
to for further aid; an amount of pneumonic solidification, so great
as supposed, will produce a ratio of 2 : 1 or 1.5 : 1*. I have never
known such perversion result from mere effusion, and the ratio
may, with copious accumulation, fall within the natural limits. The
amount of diagnostic trust to be placed in the condition of the
chlorides in the urine is examined under the head of Pneumonia.

810. A much enlarged liver, extending upwards, is distinguished
in some instances from effusion by the non-protrusion of the lower
intercostal spaces (they are, however, less sunken than those of the
sound side), by the normal percussion-sound superiorly, and by the
tolerably full amount ofrespiration audible at the posterior base of
the chest. The interlobular fissure of a merely enlargedliver main-
tains its natural relationship to the middle line of the body; that of
a liver pushed down by pleural effusion (as Dr. Stokes has shown)
lies at an unnatural angle with this. If an enlarged liver displace
the heart, it does so in an upward, not, as pleuritic fluid does, in a
sideward direction. Deep inspiration increases the area of normal
percussion-sound inferiorly, and also that of vocal fremitus, in cases
of hepatic enlargement; it exercises no such influence when loss of
resonance depends on effusion.

811. The spleen, when sufficiently enlarged to increase the width
of the left base of the thorax, raises the heart; does not, like effu-
sion push it aside; extends far into the lumbar region, and forwards
to or beyond the middle line of the abdomen, with a firm, smooth,
or nodulated surface; affects but very slightly the amount ofrespi-
ration at the posterior base of the chest, and causes no protrusion
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of the intercostal spaces. Splenic blowing murmur may sometimes
be caught. Leucobaemia, if present, will confirm the inference
otherwise deduced as to the existence of a certain kind of splenic
enlargement; but a natural state of the white blood corpuscles will
not exclude the idea of enlargement of other kinds.

812. The distinctive marks of hydrothorax, intra-thoracic tumor,
and cancerous infiltration of the lung, will be described with those
diseases.

813. Tubercle, in its ordinary seat, at the upper regions, cannot
be confounded with effusion, which accumulates below. If the
entire lung be solid from tuberculous disease, softening and exca-
vation signs exist superiorly, and the progress of the signs is from
above downwards; in effusion, they advance from below upwards.
Loss of resonance never advances to such absolute tonelessness in
phthisis as in effusion; some amount of resilience of the parietes
remains too. Mensuration proves the existence ofdiminished bulk
in phthisis,1 of increased width in effusion. The heart, if displaced
in tuberculous disease of the left lung, is carried upwards; in effu-
sion of the left pleura, to the right side; in tuberculous disease of
the right lung, the heart may be drawn to the same side; in right
effusion, the heart is pushed to the left. Tuberculous disease of an
entire lung does not exist without implication of its fellow; any
amount of effusion may exist in one pleura, the other remaining
unaffected. In effusion the respiration is null or weak, distant and
diffused blowing; in phthisis, superficial, of various qualities, and
attended with rhonchi.

814. The signs of the absorption period of pleurisy, in active
progress, cannot be confounded with those of any other disease.
Pleural pseudo-rhonchus [355] and pseudo-crepitation in the lung,
from unfolding of its shrunken substance [343], can with very little
care be distinguished from true pneumonic crepitation, either pri-
mary or redux.

815. Pleurisy, at the period of absorption with retraction, can
only be mistaken for affections attended, like itself, with diminished
bulk of the affected side, viz., tubercle, chronic pneumonia, cirrhosis
of the lung, and infiltrated cancer. Where tubercle diminishesthe
measurements of the side, it does so mainly superiorly, pleurisy
mainly inferiorly: the respiration-movement is greater in tubercle
than in chronic pleurisy with retracted side. In tubercle both
lungs are diseased; in chronic pleurisy the organ of the unaffected
side may grow extra-healthy, hypertrophous. The signs of soften-
ing of the lung are, of course, wanting in the pleural affection. The
distinctive signs from the other diseases named are given with the
histories of these.

1In acute tuberculization with attendant pneumonia, however, this measure-
ment may be increased. Hodson, U. C. H., Males, vol. ix. p. 17.

15
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Prognosis of Acute Pleurisy.
816. Even the Kegistrar's reports would suffice to show that

acute pleurisy, is not the terribly mortal disease schoolmen formerly
taught. Thus, while the returns for England and "Wales give in
two years and a half, taken indiscriminately, 140,096 deaths from
phthisis, 47,270 from pneumonia, 19,026 from bronchitis, the quota
for pleurisy is but 1994: and these figures of course comprise
deaths from bilateral and diathetic pleurisy of all kinds.

That the real guide to prognosis in idiopathic unilateral pleurisy
is supplied by the absence or presence of diathetic or other chronic
ailment, is inferrible from statements already made [793].

Treatment of Acute Pleurisy.
817. In the acute disease, especially if the pyrexia be of sthenic

character, venesection to an amount proportioned to the urgency
of the symptoms, and the strength of the individual, should be
employed; from a healthy male adult, from ten to fourteen ounces
of blood may be taken with propriety. Local depletion by leeches,
or better, by cupping, should follow this if the pleuritic pain con-
tinue ; and in cases of moderate severity, should be the only mode
of blood-letting employed. I have not observed any more favora-
ble results in cases where blood-letting was pushed to extremes
than where used in moderation: the risk of anaemia and protracted
convalescence should not lightly be incurred; and, on the other
hand, the time for absolutely arresting the disease in its course has
generally passed when the patient comes under observation. 1

818. Next in order, not inferior in importance, to blood-letting
(evacuation of the bowels having been quickly effected) comes mer-
curialization, to a slight amount of the system: the more rapidly
this influence is produced the better: and hence, for the first six
hours, small doses of calomel and opium (a grain and a half of the
former to a sixth of a grain of the latter, or more, if the pain con-
tinue acute) should be given every half hour, while mercurial oint-
ment is rubbed, every fourth hour, into the affected side, especially
near the axilla. A patient thus treated should be watched from
hour to hour almost, and the moment mercurial action exhibits

1 A boy (Henry Falkness) was admitted in the evening of January 10,1851 (U.
C. H.), with acute pain in the side, and dyspnoea. My clinical assistant, Mr. G.
Webster, finding marked friction-sound on examination, ordered twenty leeches to
the spot. The next day I could not detect a vestige of friction ; effusion-signs
neither occurred then nor at any time (the boy leaving perfectly well ten days
after admission—he was detained thus long for purposes of observation). About
the fourth day a shade of grazing friction-sound was caught in the old spot. Were
exudation and effusion absolutely prevented here by treatment; or, was the case
one naturally inclined to stop short at the dry stage ? The friction-sound would
formerly have appeared to me to have been too intense for the latter hypothesis ;
but the case already referred to (p. 208, note) shows that friction of the most
marked type may existwithout exudation-matter.
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itself the mineral should be stopped; ptyalism is not the object to
be attained. After some twelve *r twenty-four hours, small quan-
tities of tartar emetic, or of James's powder, may be given, in com-
bination with the mercurial, if(what is rare, on the plan described)
the administration of this have been required so long to produce
its special mode ofaction. Small doses of opium and ipecacuanha
at night allay cough and irritation.

819. As soon as depletion has been pushed as far as is intended,
and the pyrexia has more or less completely yielded, a large blister
may be applied to the affected side, but not precisely to the mainly
inflamed part; its influence over yet lingering pain is sometimes
most remarkable, and it probably disgorges the sub-pleural vessels,
by causing effusion from them, and by loading those of the skin.
The application of a blister, directly over the seat of friction-sound,
sometimes, it is true, removes this within a few hours, but too
rapidly to justify the idea of absorption having occurred: either
adhesion takes place, or a small quantity of fluid, thrown out beside
and within the layers of plastic lymph, renders their collision com-
paratively noiseless. 1

820. If, in spite of these measures, fluid continue to accumulate —or if that already thrown out remain stationary—a succession of
flying blisters, each ofthem not kept on for more than six hours—and friction with ioduretted liniments, should be employed exter-
nally, while diuretics are steadily administered internally; nitrate,
acetate, and bitartrate of potass, squill, nitric aether, juniper, infu-
sion of digitalis (the latter, particularly if the pulse remain fre-
quent), are the agents of this class commonly used. I believe the
compound tincture of iodine, in scruple doses, freely diluted, to be
a valuable medicine at this juncture. The action of any of these
medicines is facilitated by the exhibition of blue pill, digitalis, and
squill, every night, or every second night.

821. The diet should be low, and if there be effusion to any
amount, much drink should be abstained from; enough will be
taken with the saline diuretics employed.

822. The period at which paracentesis may become advisable
will by-and-by be considered.

Treatment of Chronic Pleurisy.
823. The chronic disease presents itself practically under three

main conditions: first, the thorax is retracted, the lung incapable,
the side painful, the general health impaired; secondly, the side is
retracted, its walls fistulous, and a more or less profuse discharge

1 The late Dr. Macartney, of Dublin, taught that flogging sometimes produced
pleurisy in schoolboys—an opinion they would doubtless wish were generally
made known to schoolmasters: if the fact be so, itwould illustrate the Jocal effect
of blisters referred to in the text. Upon the more or less close proximity of a
blister to an inflamed surface will probably depend its exercising anantagonistic or
a sympathetic effect, in accordance with the principle clearly elucidated by Henle.
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of pus is habitual; thirdly, the side is permanently distended with
fluid (empyema). •

824. In the first case, art can do no more than palliate symptoms
as they arise, and support the strength on general principles. For-
tunately in some such cases all local inconvenience ceases after a
time, and moderately good, if not robust, health is obtained. The
wasting suppuration in the second case points to the necessity of
tonic treatment: quinine, iron, and cod-liver oil, are essential to
the support of the individual. Efforts may be made, by injecting
the sac with slightly stimulant fluids, to alter the character of its
secreting surface, and perhaps even induce its sides to cohere:
ioduretted fluids are the best suited for the purpose.

825. In the management of the third condition, that of empyema,
three indications present themselves: (1) the control of febrile ac-
tion ; (2) the promotion ofabsorption; (3) the support of the gene-
ral health.

826. (1.) If antiphlogistic measures have not been put in force
with sufficient energy during the acute stage ; if febrile action ac-
companied or not with local pain, exist; and if the constitutional
powers appear not to be severely depressed,—general bleeding, to
a limited extent, may be cautiously hadrecourse to. But it is easy
to do mischief by venesection; even under the circumstances sup-
posed, an amount of depression will occasionally follow moderate
loss of blood from a vein, which may not easily be recovered from.

827. The application of some six or eight leeches once or twice
a week to the side, for a week or two, is not open to the same ob-
jection; and even where local pain and febrile action are totally
absent, much benefit may be obtained by the practice, provided
the effusion be not of old standing. Or some three or four ounces
of blood may be drawn on each occasion by cupping.

828. Is mercury advisable at this period of the disease ? Cer-
tainly not, if it have already been used in the earlier stages; cer-
tainly not, if there be much wasting of the system, or if there be
reason to fear that the fluid in the pleura is purulent. Under other
circumstances, a cautious trial of mercury by the mouth and by
inunction ought to be made.

829. (2.) Should the disease not yield to these measures, the
promotion of absorption is to be further attempted by the use of
medicines acting on the secretions; or the use of such medicines
may be commenced, while the foregoing plan is pursued.

830. Iodide of potassium and liquor potassae in full quantity,
the former in doses of from five to ten grains, the latter in doses
of from fifteen minims to a drachm, thrice daily, especially if care
be taken that the stomach is empty when they are swallowed,
sometimes very obviously reduce pleuritic effusions. But the total
failure ofiodide of potassium, even when pushed to repeated iodism,
is unfortunately far from uncommon. 1

1 Crowhurst, U. C. H., Males, vol. x.
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831. Diuretics should be exhibited in various forms: the salts of
potass, especially the bitartrate and acetate (the former in half-
drachm doses, or upwards), and infusion of digitalis, may be com-
menced with. Digitalis both acts more efficaciously as a diuretic,
when administered in infusion, and appears less prone to produce
those poisonous effects which occasionally result from its accumula-
tive action. The compound tincture of iodine, largely diluted, is
now, as earlier, a very valuable agent of this class. The sustained
use ofpurgatives is perhaps deserving of trial, if diuretics fail; but
their action, being of a more depressing kind, requires to be care-
fully watched. They should be very cautiously exhibited when
the lungs are tuberculous, either because the intestinal walls already
contain tubercle, which may thereby be more speedilybrought into
the stage of softening, and induce ulcerative destruction, with its
consequences, of the mucous tunic; or because the irritation,of the
bowel in a person already phthisical accelerates the deposition of
tubercle there. I have seen more than one case in which uncon-
trollable diarrhoea,brought into existence under the former circum-
stances, evidently hastened the patient's dissolution. On the other
hand, dyspnoea, which has resisted various other measures for its
relief, may occasionally be removed or materially relieved, and this
almost instantaneously, by an active hydragogue. I have observed
this from the exhibition of elaterium, even where no manifest
change in the thoracic physical signs followed. Diaphoretics may
be employed, particularly if there be occasional febrile action; but
neither in these medicines nor in expectorants, as promotive of
absorption, can any confidence be justly placed. Counter-irritation
of the affected side has been employed in every variety, from the
mildest to the most severe. The only contra-indication to the use
of agents of this class, is the presence of fever. No matter what
precautions be taken, their very common tendency is to increase
this, where it exists, and hence to promote a condition extremely
unfavorable to the advancement of absorption. " First remove
feverish action, and then counter-irritate," is a maxim of primary
importance. The application of blisters exercises a very manifest
influence on effusions, when had recourse to with the caution just
stated. They should be repeated frequently, made of large size,
applied in different situations, not kept on longer than is just suffi-
cient to produce vesication, and every means used to secure rapid
healing of the blistered surface. 1 Employed in this way for some
time—say a fortnight—blisters are often most signally beneficial;
and I am the more anxious to state emphatically their utility in
these cases, because the incredulity as to their efficacy in acute
parenchymatous and membranous inflammations, now arising
among the profession, might possibly be extended to their action
in chronic maladies of the kind at present under consideration.

1 Of all such means, dressing with cotton-wool is the best.



230 DISEASES OF THE LUNGS AND APPENDAGES.

Should any objection to the use of cantharides exist in particular
cases, the tartar-emetic ointment, or a Burgundy-pitch plaster,
sprinkled with tartarized antimony, may be substituted; but these
are much less advantageous applications. Issues, setons, moxas,
and the actual cautery, have all had their advocates and employers
in the very advanced stages of the disease. The moxa is probably
the most advisable of these, both positively and negatively, and
may be had recourse to when the use of blisters has failed to affect
the disease. The moxa will be comparatively most beneficial when
the effusion is of very long standing, and attended probably with
anatomical change in the bones and ligaments.

832. (3.) When the disease has become decidedly chronic, the
general health is to be sustained by a succulent non-stimulant diet.
Strong broths, meats of easy digestion, jellies, &c, may be taken
with a /legree of freedom proportional to their observed effects;
and to this increasingly liberal diet may be added the use of cod-
liver oil and bitter tonics, combined with small doses of nitro-
muriatic acid. If these be well borne, the various preparations of
iron, especially the syrup of the iodide, should be employed. There
is decidedly a stage of the malady, or, perhaps, rather a condition
of the organism generally, in which, although some feverish action
be present, the patient will be benefited by tonics.

833. Change ofair sometimes exercises a very manifest influence
on the condition of patients with empyema—primarily, it would
appear, on the general health, and, through this, on the effusion.
The mere fact of change almost seems to suffice; for there may be
no positive superiority in the new atmosphere, in which the improve-
ment occurs, to that for which it has been substituted.

834. The modes of treatment now described sometimes fail alto-
gether. The effusion either remains stationary or increases, and
evidently must destroy the patient in the end. Under these cir-
cumstances, a resource is still left in the operation of paracentesis—a procedure which, no matter how divided opinion may be respect-
ing its general feasibility, has assuredly been sufficiently often either
completely successful or productive of marked improvement, to
justify its being numbered among the valuable gifts of surgery.

835. It must, indeed, be conceded that this language is scarcely
strong enough, if statistics do not greatly deceive; for the results
of 132 operations collected from various journals by Dr. J. A.
Brady 1 are to be set down thus:—

Recovery complete in 79 cases.
Relief 14 "Death 37 "Effects null ... 1 "Result unknown . . 1 "

The only objections of importance to these figures are, that in
many instances the career of thepatient was not followed sufficiently

1 New York Journal of Medicine, March, 1856, p. 274.



231PLEURISY.

long after the operation, and that successful cases are naturally
selected for publication.

836. The quality of the effusion has been held, since the days of
Hippocrates, to influence the results of paracentesis—success being
less likely to ensue where the fluid has been purulent from the first,
than where sero-albuminous. Still, cases, wherein the contents of
the sac were thoroughly purulent, have terminated favorably; and
it would seem from Dr. Brady's subjoined figures that the point at
least requires reconsideration: —

Effusion. Total cases. Recovered. . Relieved. Died.
Pus .... 52 37 2 13
Serum ... 59 29 12 18
Sero-pus ... 8 5 0 3
Unknown . . 13 10 0 3

837. In respect of quantity, the less abundant the effusion, it is
said, the stronger the chances of success. Yet recovery has followed
when the fluid measured several quarts.

838. Empyema running a chronic course from the outset, is
generally indicative of tuberculous disease of the lungs, and is so
far an unfavorable species for operation. Yet, inasmuch as the
exudation-matter in such cases is very frequently friable and
imperfectly plastic, and the lung therefore less firmly compressed
and bound down, than when the solid exudation possesses the
opposite qualities, one condition conducive to successful issue—
facility of expansion on the part of the lung—is secured ; and
hence, doubtless, it is that, despite the counterbalancing diathetic
evils, great relief and prolongation of life have sometimes been
effected in such cases.

839. The operation has been much more successful in young per-
sons than in those of mature years; and somewhat more so on the
left, than the right, side of the chest.

840. A notion of the probable result of the operation may be had
from the condition of the functions in general; if the conservative
functions, digestion and nutrition especially, be only moderately
impaired, the chances of the patient's recovery are stronger than
under the contrary circumstances. It may, too, be fairly asserted
that no combination of ill symptomsrenders relief an impossibility.
Thus in the case of a youth1 whose acute seizure took place five
weeks before, and in whom general anasarca, exhaustion, and all
the evidences, cerebral and other, of partial asphyxia, pointed to
certain death within thirty-six hours or so, the operation (the fluid
withdrawn was pus of intolerable fetor) prolonged life in relative
comfort for twenty days.

841. The determination of the period of the disease most favor-
able for operating is of the gravest importance. Experience proves,
as might have been anticipated, that when performed at an advanced

1 Seen with Messrs. Harrison, of Braintree.
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period, paracentesis is rarely curative, sometimes baneful: the local
changes which have then had time to arise in the pleura, pernicious
as these are, are even less subversive of success than the deep con-
stitutional distress entailed by the disease. And yet, to this period,
puncture of the chest is often, I might almost say commonly, post-
poned ; it can hardly be matter of surprise, that in some such cases
it has appeared to do little more than hasten death. There can be
no question that the fitting time for operation has come, when a
tendency, insuperable by medical means, exists either to increase
or to non-absorption of the fluid. The practical difficulty is to de-
termine the precise period at which such tendency may be con-
sidered to be developed. On the one hand, perseverance in a given
mode of treatment has sometimes proved successful, when every-
thing seemed to foretell its probable inefficacy; and on the other,
valuable time may be frittered away, and the period at which
paracentesis affords real chance of permanent relief but too easily
suffered to pass by, from the procrastination caused by.a very na-
tural anxiety to give more gentle measures a full trial. A thorough
consideration of the whole history of the case, as also of the existing
local and constitutional states, is required to enable the practitioner
to seize the propitious moment for surgical interference.

842. Hippocrates was doubtless right in his precept that para-
centesis should not be performed before thefifteenth day ofeffusion;
but how soon after does it become permissible ? The actual indica-
tions for the operation may become as strong in one person at the
end of a fortnight as in another after the lapse of three weeks.

843. Se'dillot, a warm advocate of paracentesis under a variety of
circumstances, has collected cases showing that " in the acute stage,
the operation produces an excitement capable of aggravating all the
symptoms, causes more or less abundant hemorrhage, and accele-
rates death." M.Gendrin, at one time uniformly operating in cases
of acute effusion, was forced by the " constant deathof his patients"
to relinquish the practice. 1 On the other hand, Dr. Bowditch,3 for-
tified by the experience derived from having performed, or witnessed,
the operation in twenty-five cases, would not wait so long as three
or four weeks in acute attacks, provided the effusion continued
to augment. As a palliative measure, where pleurisy is connected
with tuberculous or other diathetic disease, the operation seems
occasionally to have relieved in the acute stage—more frequently
to have placed the patient in a worse position than before. Writers
speak ofits necessity, where asphyxia is threatened by the copious-
ness of effusion; such form of danger 1 have, however, never wit-
nessed in the acute stage of the simple unilateral disease.

844. If abundant effusion on one side be associated with single
or double pneumonia and general bronchitis, and, depletion having

1 Sedillot, de l'Empyeme, pp. 127,83.
2 Ranking's Retrospect, vol. xix.
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been carried as far as permissible, urgent dyspnoea continue, tem-
porary relief at least will be obtained by paracentesis, and time
thus gained for the action ofremedies. And should effusion occur
on the hitherto healthy side, its fellow being seriously retracted by
the chronic disease, prompt removal of the fluid by operation is
positively indicated.

845. Do statistics help us to a definite opinion on this question
of time ? Unfortunately of the 132 cases collected by Dr. Brady,
there are 55 in which the duration of the disease was unrecorded;
and among the 37 cases of deaths, the time of the fatal issue was
unknown in 19. However, the following numerical results may
be obtained from his facts:—

Duration of Number of Number of Ratiodisease. operations. deaths. xtatio.

Under two months .... 34 3 8.8 per 100
Under four months .... 20 6 30.0 per 100
Under nine months .... 18 6 33.3 per 100

The authority of figures is then added to that of unanalyzed
experience in favor of moderately early operation—nothing more.

846. The operation having been determined on, as a measure of
precaution, especially if any doubt exist as to the precise nature of
the case, a delicate exploring trocar should be introduced into the
pleura: if the expected fluid appear, the operation may be continued
with a medium-sized trocar or a bistoury. The trocar is certainly
the more advisable instrument, if the intention be to evacuate the
fluid by degrees—an intention which we believe Laennec to have
been right in commending, when the patient is so debilitated as to
justify an apprehension that the complete discharge of the liquid
might be followed by dangerous syncope; and when paracentesis
is merely performed as a palliative in advanced tuberculous cases.
Even when the intention is to remove at once as much as possible
of the fluid, the results have on the whole been most favorable
with the trocar.

847. The first point to be ascertained, in selecting the place for
theperformance of the operation, is the adherence or non-adherence
of the lung to the chest, and, in the former case, if possible, the
precise limits of the adhesions. It is scarcely necessary to say,
that the site of these must be carefully eschewed. When the
entire side is free from adhesion, the common advice of surgical
writers has been, that the opening be made at the most dependent
part of the antero-lateral part of the chest. But undiscriminating
attention to this advice, given with the sole view of securing free
egress for the pleural fluid, has occasionally led to perforation of
the diaphragm and abdominal viscera; even the kidney has been
extensively wounded by operators whose practice is to adhere too
scrupulously to such injunctions. Laennec recommended the fifth
interspace, a little in front of the digitations of the serratus magnus
muscle, as the fittest site for puncture. The importance of opening
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the fifth instead of a lower space, has been justly insisted on by
Drs. Townsend and Stokes, who draw a fair analogical argument
in favor of high puncture from the elevated position in which the
discharge commonly occurs, when spontaneous or preceded by the
formation of abscess: the opening has, then, sometimes taken place
even above the clavicle. If the ribs cannotbe clearly distinguished
on account of the presence of marked oedema, some difficulty may
arise in fixing upon the spot for incision. Steady and continued
pressure with the pulps of the fingers will sometimes enable the
operator to discover the edges of the bones in cases where this
would on first view have appeared altogether impossible.

848. The place for operation having been duly determined on, a
horizontal incision should be made through the integument for
the introduction of the point of the trocar. Care should be
taken not to carry the instrument too close to the borders of the
ribs, lest the corresponding branches of the intercostal artery be
wounded.

849. If the operator have been fortunate enough to incise the
pleura over the site of the firm, thick, and strongly adherent pseudo-
membrane, and in consequence no fluid appear, the line of conduct
to be further pursued must vary with his confidence in the correct-
ness of his diagnosis in other respects. If he still remain satisfied
of the presence ofliquid effusion, the attempt to evacuate this may
be proceeded with; if he be apprehensive of having altogether erred,
the obvious course is to dress the wound, and avert, as effectually
as possible, the ill effects of the unnecessary suffering to which the
patient has submitted. In the former case, surgeons have attempted
to tear asunder the pleural adhesions, a procedure utterly unjusti-
fiable : the only admissible modes of acting are, to enlarge the exist-
ing opening with the bistoury, or to make a new one. The opening
may be enlarged, if the free border of the membranous mass inter-
fering with the escape of the fluid be ascertained to be perfectly
close to the angle of the existing wound; under other circumstances,
a new incision must be made.

850. Two other methods of opening the chest are, 1, by perfora-
tion of a rib; and, 2, by theformation of an eschar, either by the actual
orpotential cautery.

851. The plan of perforating a rib with a trephine constructed
for the purpose, fallen into disuse since Hippocrates, has been re-
cently revived by M. Eeybard. The object of this surgeon, in
recurring to this antiquated practice, was to insure a solid support
for a canula, which he proposed leaving in the pleura, as a sort of
drain for, or, at least, means of removing at will, any new accumu-
lation which might arise. A case thus treated, previously operated
on in the ordinary way, terminated favorably; and neither caries
nor necrosis of the bone appear to have complicated its progress.
From this single case it is, however, impossible to draw any safe
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inference as to the general expediency of the plan.1 The "drain"
age" plan of Chassaignac seems here to be anticipated.

852. Modern surgery repudiates the idea of opening the chest by
an eschar produced with the actual cautery; and we can imagine no
advantage gained by substituting caustic potass for the trocar or
bistoury, while numerous very serious objections to such a proce-
dure manifestly exist. Nevertheless, in. cases where an external
abscess has formed, and in these alone, the opening in the skin may,
if the patient be excessively timorous and impressed with a dread
of cutting instruments, be made with a piece of caustic potass.

853. Some writers lay very great stress upon the importance of
preventing the occurrence of pneumothorax;—hence the invention
of various modifications of the common canula, constructed with
the view of insuring the non-entry of air. Some of these have in-
variably, others occasionally, been found failures. The proposed
plan of puncturing the chest under water would entail difficulties
and dangers of its own. And though it need not be questioned
that the entry of air is for obvious reasons to be deprecated, the
great anxiety on the matter is evidently overdone: in numerous
instances, where the physical signsof pneumothorax were distinctly
detected after the operation, recovery has ensued. Speculative
reasons may and have been, by various persons, adduced in num-
bers in favor of complete evacuation at once or of successive small
drainings; the important point to remember is, that with the ex-
ception already mentioned [846], experience is in favor of as com-
plete evacuation as possible. Curiously enough, many of the
advocates of successive evacuations are at the same time energetic
in denouncing the ill effects of pneumothorax; how they reconcile
to themselves the recommendation of a mode of operating which
doubles, trebles, quadruples, or even still further increases the
chances of the entry ofair, does not very clearly appear.2

854. The proposal to insure the removal of the entire collection
offluid, by drawing off with a syringe any portion of it which gra-
vitates below the opening, is as old as Scultetus. Laennec advised
the use of a cupping-glass and exhausting syringe, with the view of
drawing off the remains of the fluid, and facilitating the expansion
of the lung.3

855. It is advisable under all circumstances, to close the wound
after the operation? If a fine trocar have been employed, the
orifice closes without artificial help, and scarcely requires dressing
of any kind. If the bistoury have been used, and the contents of
the pleura have been completely evacuated, there can scarcely be

1 Gazette MM. de Paris, Janv. 1841.
2 It has been shown, too, by Barthelemy, that air may be admitted onoe into the

pleura of the horse with impunity ; but that repeated admissions cause bad inflam-
mation (Bull, de l'Acad. de Med. t. i.)

8 A very ingenious instrument for the purpose is made by Coxeter, of Grafton
street east.
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any motive for leaving the orifice open. If the evacuation have
been only partial, still it is better to close the opening than to leave
a canula or tent in it, as the constant renewal of the air in the pleura
is decidedly detrimental, and may, unlike entry of air at the first,
be prevented by immediate closure of the wound. If, however, any
species of canula were devised which would admit of the egress of
fluid, and successfully oppose the ingress of air, this objection will
cease to exist; and the facility afforded by such an instrument for
the removal of any newly-secreted fluid, will be an important motive
for its employment.

856. The changes induced by the operation are, or may be, of
two kinds; curative and pathological. The former, which are local
and general, are as follows: the diminution of the contents of the
chest is, of course, attended with decrease in the dimensions of the
affected side. In a case observed by Dr. Townsend, the semi-cir-
cumference, which reached 16J inches before the operation, had
fallen to 13finches on the ninth day after it. The approximation
of the pleural surfaces is rendered manifest, sometimes at a very
early period, by the occurrence of friction-phenomena; the patient
is frequently enabled to lie on either side on the day, or even a few
hours, after the operation: his dyspnoea is immediately relieved;
the state of anxiety under which he labored disappears; the urine
increases in quantity; and a sound sleep, the first, possibly, enjoyed
for weeks, commonly follows the evacuation. Even in cases even-
tually terminating fatally, and terminating fatally through the in-
fluence of the operation (a very rare event), its immediate results
may be ofthis favorable character.

857. Of the pathological effects, as they may be termed, of the
operation, pneumothorax is the most inevitable: the question of its
influence on the ultimate issue of the case has already been referred
to. The continuance of secretion from the pleural surface for a
greater or less period, and hence the constant renewal of empyema,
is of very common occurrence. In rare instances, the characters
of the newly secreted fluid remain those of that originally evacu-
ated ; in the great majority they change, the general tendency of the
change being to the purulent character. The alteration from the
almost purely serous appearance to the purulent is sometimes ac-
complished in twenty-four hours. When the fluid has been origi-
nally more or less completely formed of pus, but of a laudible kind,
its conversion into a purulent matter, of bad quality and fetid smell,
is not unusually observed. Under these circumstances, the injection
of warm water or some other unirritating fluid becomes advisable.
Should there be much appearance of putrescency, a small quantity
of very dilute liquor sodae chlorinatas ought to be added.

858. Although the notion of giving tone to, and diminishing the
irritation of, the diseased pleural surface by injections of tonic and
alterative preparations, seems, on first view, of questionable justice;
and although the practice has certainly not been attended with suf-
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ficiently favorable results to warrant its general employment; yet a
fair number of cases are recorded showing that ioduretted solutions
at least may, under certain circumstances, not only be injected with
impunity, but with the effect of completely curing empyema of long
standing. M. Boinet, in particular, relates cases of this fortunate
issue. 1

859. In the ordinary course of things, when the case is destined
to end by the patient's restoration to health, the wound or wounds
in the thoracic walls gradually close, and cicatrization is perfect
within a short period; but in some cases the opening, instead of
closing, acquires the characters of a fistula, which it retains for a
variable period, and daily gives issue to more or less pus.

860. When spontaneous perforation of the costal lamina has
occurred, and a portion of the contents of the pleura escaped through
the opening into the subcutaneous cellular membrane, forming an
abscess there, this should be opened without delay, in order to pre-
vent the occurrence of sinuses and burrowing: so well established
is this point, that the operation is under these circumstances termed
paracentesis of necessity. The prognosis of paracentesis, as far as
the operation goes, is, in this exigency, favorable above the average.

861. Cases of double empyema are, as a general rule, unfit for
operation, unless evacuation be rendered necessary for the preven-
tion of asphyxia. Should particular circumstances arise, under
which paracentesis might on other grounds become admissible, an
interval of time, varying in length with the condition of the patient,
must be allowed to elapse between the two operations.

VARIETIES OP PLEURISY.

862. The varieties of pleurisy may be arranged according to the
following plan:—

I.—Idiopathic.
( Single; double.

a
, J Unilocular; bilocular; multilocular.ea ] Circumscribed; costal; pulmonary; phre-[ nic ; mediastinal; interlobar.

Subjective Course . . . |

1 Arch, de Medecine, Mai, 1853. The proportions of tincture of iodine and iodide
of potassium varied, in the cases related, between ten and fifty of the former, and
one and four of the latter, to a hundred parts of distilled water. Severe iodism
may follow the use of the stronger preparation. The injections may be repeated
once, twice, or thrice a week, according to circumstances.
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II.—Secondary.
Attending general ) f Typhoid, typhus, eruptive, and puerperal

diseases j ' { fevers.
Attending diathe- 1 J -Scrofula; Bright's disease; rheumatism;

tic diseases J ' { gout; scurvy; purpura; pyohoemia.
f t , f Pneumonia; abscess : tubercle; cancer;

Caused by adja- I ln tne lung 1 gangrene; hydatids,
cent irritation 1 In the adjoin- j Stomach; liver; spleen; pericardium ;[ ingorgans \ mamma.

' Contusions, wounds, and surgical opera-
tions in the chest-wall,perforative and

Traumatic \ non-perforative, with or without entry
of foreign bodies; fracture of ribs or
clavicle; hemothorax.

[ Tubercle; abscess; cancer; gangrene ;
Through lung - vesicular emphysema; hydatids; foreign

Perforative . \ [ bodies from bronchi.
Through j Cancer ofstomach, oesophagusand liver;[ diaphragm \ hydatids of liver; chronic pyelitis.

863. It appears from this scheme that under a multitude of dif-
ferent circumstances, pleurisy is a disease for which the physician
should be on the watch. The peculiarities of some of these varieties
have already been spoken of; certain others will be considered
with the diseases producing them; in the present place, a few only
of the number will be briefly dwelt on.

A.—DOUBLE OR BILATERAL PLEURISY.
*•864. Although primary pleurisy is essentially unilateral; while

the implication of both pleurae almost surely signifies the existence
of diathetic mischief,still bilateral pleurisy does, though veryrarely,
occur in persons the most thoroughly healthy and the most per-
fectly free from constitutional taint of any kind. This important
truth appears to have escaped the notice of systematic writers.

865. I have seen such idiopathic double pleurisy in young adults
of both sexes, as well as in persons advanced in years. In all the
cases (four in number) common cold, in connection with emotional
excitement, had acted as the exciting cause.

866. The gravity of the seizure is enhanced by (as far as I have
seen) the certainty, that the pericardium will become involved: in
one of my cases the peritoneum followed. There is obviously a
proclivity to general serous inflammation. The lung-substance,
wholly free at the outset, sometimes becomes slightly and super-
ficially implicated at the close.

867. The prognosis is most serious: in every instance of which
I have had cognizance the result was fatal. Death does not take
place with the rapidity that might be anticipated,—a fact which, in
the cases I have met with, was clearly referable to the inflamma-
tion having remained in the plastic stage longer than is usual in
the unilateral disease.

868. In two cases, the most active antiphlogistic treatment, in
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two others, mixed mild antiphlogistic and stimulant measures, fail-
ed to cure, though they stayed the progress of, the disease.

B. CIBCUMSCRIBED PLEURISY.

869. The portion of pleura inflamed may be limited: the disease
is then said to be circumscribed, and may present itself in different
localities.

(I.)—PHRENIC PLEURISY.

870. The pleural covering of the diaphragm may be solely or
specially affected. The pain, unusually severe, may be agonizing
under the influence of full inspiration, is increased by certain move-
ments and attitudes, corresponds accurately to the anterior inser-
tion of the diaphragm, or extends downwards laterally (the periton-
eal coating, as I have once seen, may then be suspected to be in-
flamed also), and varies in amount inexplicably from time to time.
In rare instances the pain has been slight throughout: in such
cases does the muscular substance escape? The cough is generally
paroxysmal.

871. Hiccup, nausea, and vomiting, though occasionally observed,
may be wanting, even though the phrenic peritoneum be implicated.
Jaundice, noted once by Andral, 1 where the right pleura was affect-
ed, is not assimilable to the jaundice occasionally attending acute
pneumonia, and can only be regarded as accidental. Risus Sardon-
icus has not fallen under my notice. Even though the central ten-
don be involved, pericarditis does not necessarily ensue. There
may or may not be coexistent pneumonia, intense congestion, or
(with dilated flabby heart) apoplexy of the adjacent base.8

872. Orthopncea with the trunk bent forwards, is on the whole
frequent: but, even though the heart be obstructed and the lung
congested in addition, the patient from time to time derives most
ease from various reclining postures. Excess of upper costal
breathing, and of general breathing-action on the unaffected side, is
observed.

873. Intense anxiety, and distressing fear of impending dissolu-
tion, combined, if the pyrexia be high, with delirium, in some in-
stances give a very grave aspect to the case.

874. I believe it to be impossible to detect friction-sound so long
as the exudation is really confined to the phrenic and correspond-
ing pulmonary surface. And life may be prolonged for several
days without effusion of fluid. Hence the diagnosis is commonly
an indirectly inferential process.

875. The frequency of phrenic pleurisy is obviously greater than
is generally supposed; the perpetual occurrence of old adhesions in
this situation is a sufficient proof of the fact. The agonizing pain

1 Clin. Medicale, vol. ii. obs. xix.
2 Case of J. S., seen with Dr. Markham.
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of some common pleurisies has appeared to me referable to exten-
sion of inflammation to the substance of the diaphragm [789].

(ii.) —MEDIASTINAL PLEURISY.

876. Inflammation of the mediastinal pleura is often accompanied
with serous infiltration of the cellular tissue of the mediastinum
itself; pseudo-rhonchus [362] will then be heard along the sternum.

(ill.) —INTERLOBAR PLEURISY.

877. Pleuritic fluid accumulation, confined by adhesions between
the lobes of a lung, may simulate a solid mass in the pleura or in
the lung itself, or an aneurism. Dull percussion-sound, local bulg-
ing, weak or bronchial respiration, with vocal resonance, may exist
in all three cases. But the pleuritic accumulation lies in the line of
the interlobar fissure of the lung; the voice may have an aegopho-
nic twang on its confines; there is no vocal fremitus over it; there
is neither impulse nor vascular murmur; and the affection has a
commemorative history, different from that of the other diseases
named.

(IV.)—LOCULAR PLEURISY.

878. Local sero-purulent collections may form, encircled by a
boundary of adhesions in any part of the pleural surface, and
several such may coexist, forming sacs perfectly independent of,
or communicating with, each other—whence bilocular or multilo-
cular empyema. The adhesions forming the walls of these loculi
of course unite portions of lung-substance to the surface; and so
give rise to various modifications in the physical signs. The gene-
ral character of these modifications is, that wherever adhesions
exist, blowing respiration is heard; and if a portion of lung, of
any size, even though condensed, be agglutinated to the surface,
the percussion-sound will have more tone, with sometimes wooden
or tubular quality, then directly over the fluid. The state of vocal
resonance varies. I have, on the right side, found the vocal fremi-
tus perfectly retained over such portions of lung.

879. Individuals who have been the subjects of extensive loose
agglutination, undergoing subsequent attacks of pleural inflamma-
tion, present the signs of these multilocular collections in perfection.
Isolated patches of surface, simultaneously or successively, and in
positions the most unconnected, furnish the signs of exudation,
effusion, and absorption, while intervening islets of the chest-wall
remain perfectly free from any such signs. In one remarkable case
of this kind, four successive attacks of pleurisy, occurring within
a period of five months, were thus characterized.

C.—LATENT PLEURISY.

880. Pleurisy is said to be latent when it runs its course with-
out producing decided subjective symptoms—when there are neither
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local pain, cough, dyspnoea, nor febrile action. In cases of this
kind, effusion may have reached to the clavicle, and driven the
heart greatly out of its place, and yet the patient remain utterly
unaware that his chest is the seat of disease. He seeks advice,
either from a vague consciousness that he is not in his usual health,
or for some ailment totally unconnected with the thorax. The
physical signs reveal the true condition of things. The necessary
treatment, once the disease is detected, is not modified inany import-
ant point (except that bloodletting need not be carried at all so far)
by this latency of course; the great difficulty often consists in per-
suading thepatient that there is really anything of a serious charac-
ter to treat. I have repeatedly known persons with copious effusions
of this kind follow their usual, more or less laborious, occupations.

D.—SUBCUTANEOUS PULSATING EMPYEMA.

881. Empyema, forcing its way through the costal pleura, may
form one or more swellings under the skin, which rise and fall, if
the parietal communication be free, with the acts of expiration and
inspiration. This respiratory pulsation has long been known.
But, some years since, Dr. M'Donnell showed, what had not been
previously recognized, that a subcutaneous purulent collection of
the kind may pulsate synchronously with the heart, strongly and
expansively, and hence simulate an aneurism. The absence of
thrill and of abnormal vascular sound or murmur, the presence of
the ordinary signs of empyema, and often the situation of the pul-
satory prominence, will clear up the diagnosis. For fuller infor-
mation, the valuable paper of Dr. M'Donnell may be consulted. 1

E.—INTRA-PLEURAL PULSATING EMPYEMA.
882. But an empyema may become pulsatile under circum-

stances more singular than these, and still more likely to confuse
the practitioner—I mean where there is no perforation of the cos-
tal pleura, and no accumulation of pus under the skin. I have
twice, in cases2 presenting all the ordinary physical signs of empye-
ma on the left side, with displacement of the heart to the right,
seen the inner part of the infra-clavicular and mammary regions
close to the sternum, pulsate visibly, heavingly, and with sufficient
force to jog the head at the end of the stethoscope—the aorta, as
proved bypost-mortem examination, being of natural calibre. In
both cases, while the side generally was greatly dilated, gentle local

1 Dublin Journ. of Med. Science, March, 1844.
2 The first of these cases was seen(April 3,1843) in consultation withSir James

Clark and Mr. Kingdom Shortly after the first edition of thiswork was published,
I had the gratification of receiving from Mr. A. Kempe, of Exeter, the particulars
of a case observed by himself, successfully identified through the description in
the text. In Mr. Kempe's very interesting case thepulsation was perceptible even
at the upper two-thirds of the left back, as well as below the clavicle. I have
seen two additional cases of thekind within the last three years.

16



242 DISEASES OF THE LUNGS AND APPENDAGES.

bulging was manifest in the site of the pulsation. The circumstances
that determined the diagnosis in favor of pulsating empyema, were
the absence of vascular murmur at the seat of pulsation; the fact
that the two sounds heard at this spot were very weak, and gradu-
ally increased in intensity, as the stethoscope was carried towards
the heart; the absence of thrill below and above the clavicles, and
of undue impulse in the latter situation; the perfect equality of
the radial pulses; and the total absence of signs of concentric
pressure, venous, tracheal, or oesophageal. Taken singly, no one
of these characters could be held conclusive, but the entire series
formed a most serious body of evidence against the admission of
aneurism. In both cases, the pulsation disappeared with the
absorption of the fluid, and the return of the heart to its natural
position: death arose from independent causes. In these cases the
pulsatile character was already present when I first saw them: the
diagnosis would be easier, if impulsive action of the kind made its
appearance in a case of empyema while under observation; the
sudden occurrence and great amount of the phenomenon, unat-
tended with any of the ordinary evidences of aneurism, would
guard the physician against error.

883. Pulsation conveyed to empyema, and simulating that of
aneurism by its force and heaving character, seems to be merely an
excess of the slight fluctuation-movement in the fluid, which is not
very uncommon in ordinary cases.

F. —PLEURISYCONNECTED WITH MAMMARY CANCER.

884. Among the most frequent secondary morbid states, in cases
of cancer of the female breast, stands pleurisy, with or without
cancerous patches under the pleura. Where sub-pleural cancer is
not present to act as a direct irritant of the serous sac, it is probable
the low inflammatory action, on the confines of the diseased gland,
travels through the intervening tissues to that membrane. The
frequency with which, in cases ofextirpation of the diseased breast,
pleurisy on the implicated side proves the immediate cause of death,
lends support to this view.

III.—HYDR0TH0RAX.

885. Hydrothorax, dropsy of the pleura, or accumulation of
serous fluid without inflammation-products, occurs actively, pas-
sively, or mechanically. Of the active or irritative kind is the true
hydrothorax, occasionally putting the close to existence in cancer
of the mamma, and also occurring, instead of actual pleurisy, in
some cases of Bright's disease: on the whole, this variety is very
rare. In the great majority of cases, hydrothorax is passive or me-
chanical, and either occurs as a part of general dropsy, or is pro-
duced by obstructed circulation through the lungs and heart,
especially through the right side of this organ and tricuspid orifice,
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or, sometimes, by that most rare disease, aneurism of the pulmo-
nary artery.

886. Symptoms.—In hydrothorax the pain and " stitch" of pleu-
risy are wanting, and there is no tenderness under pressure. There
is less cough, and may actually be none. But the mechanical
effects of hydrothorax are commonly more serious than those of
pleuritic effusion, for the simple reasons that hydrothorax is gene-
rally double,and sequential to more or less serious organic disease,
already disturbing the respiration and circulation; pleurisy, on the
contrary, generally single and primary. Hence the dyspnoea may
be excessive, with constant orthopncea, and extreme lividity of the
face, anxious countenance, clammy perspirations, and coolness of
the expired air. If the patient can lie down, he does so on the
back, with slight inclination now to one side, now to the other.

887. The physical signs agree in some, disagree in other points,
with those of pleurisy. Dulness under percussion, movable in
area, with the changed posture of the patient—more readily so than
in pleurisy from the absence of adhesive material; distant, weak,
or suppressed respiration; bronchophony, occasionally aegophony
or complete deficiency of vocal resonance; total loss of vocal fre-
mitus, and occasionally peripheric fluctuation, are common to the
two affections. But in hydrothorax there is no friction-sound or
fremitus, and both sides are commonly affected, while in pleurisy
one only generally suffers. Dilatation of the side and flattening of
the intercostal spaces may exist in both diseases, but relatively
reach a higher point in the inflammation than in the dropsy. The
heart and mediastinum are but little displaced sidewise in hydro-
thorax, because the disease is generally double; the diaphragm may
be very considerably depressed.

888. In rare instances hydrothorax has been known to disappear
(as in the analogous case of empyema [798]) by a metastatic serous
flux from the bronchial tubes.

889. Treatment.—If the dropsy be of the irritativekind, moderate
cupping is beneficial, unless some distinct contra-indication exist; ■
under all circumstances, dry cupping is advisable. If there be no
marked oedema of the walls, the chest should be blistered. Paint-
ing the surface with caustic iodine, or ioduretted frictions, some-
times obviously promote absorption. The internal remedies are
diuretics and purgatives.

890. Inasmuch as hydrothorax is commonly either a local mani-
festation of a diathetic disease, or the effect of irremediable mechan-
ical mischief in the heart, little, as a rule, can be expected from
paracentesis, at least in the way of permanent cure. But great
temporary relief, and even prolongation of life, may be secured in
urgent cases by the operation; and where asphyxia is threatened
by double hydrothorax, it appears to me that puncture, on one side,
should at once be had recourse to.
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IV.—PNEUMOTHORAX AND HYDROPNEUMOTHORAX, INCLUDING PERFORATION OF THE LUNG.

891. By pneumothorax is understood accumulation of gaseous
fluid in the pleura; the various modes of its production, real and
alleged, may be classified as follows:—

I. No communication existing betweenpleura and external air.
(1) Gangrene of pleura; (2) Chemical decomposition ofpleural fluid; (3)

Air replacing sero-purulent fluid, suddenly absorbed ; (4) Secretion
by pleura.

II. Communication betweenpleura and alimentary canal.
(5) Rupture of cesophagus into pleura.

III. Communication with atmosphere through opening in chest-wall.
(6) Penetrating wounds of thorax.

IV. Communicationbetween pleural sac and bronchi.
a. Traumatic:—(7) Tearing of lung-surface bybroken ribs; (8) Violent

contusion of chest, tearing lung without costal fracture.
b. Perforation, from disease opening thepulmonary pleurafrom within

ouhvards, or centrifugal:—(9) Tubercle; (10) Gangrene; (11) Dif-
fuse pulmonary apoplexy; (12) Hydatids; (13) Cancer; (14) Em-
physema; (15) Abscess ; (16)Rupture in pertussis; (17) Excavated
bronchial glands opening into the pleura and bronchi.

c. Perforation, from disease opening thepulmonary pleurafrom without
inwards, or centripetal:—(18) Empyema; (19) Parietal abscess.

892. As concerns Class L: Gangrene of the pleura and decom-
position of solid or fluid materials within its cavity act, in exces-
sively rare instances, as the causes of non-perforative pneumothorax.
It seems admissible, too, as a bare possibility, that, in those very
exceptional cases of pneumonia, where true tympanitic resonance
exists directly over the hepatized parts, resonance may be caused
by air secreted by the pleura [217]. Of any other kinds of simple
pneumothorax I know nothing clinically; nor have I ever seen a
case justifying belief in the real existence of general idiopathic
pneumothorax.1 It has been taught on the evidence of a case re-
corded by Itard, that absorption of purulent matter may directly
entail exhalation of air by the serous membrane. An old sufferer
from empyema died with little pus and much gas (the latter, judging
from the signs, of about three weeks' duration) in the pleura. The
gas was of excessive fetor, not, however, it is held, from primary
decomposition of the pus, but from chemical changes induced in
healthy pus by gas originally odorless: this explanation is purely
hypothetical.

893. Examples of Class II. are infinitely rare; and Class III.
1 It has been too much the habit to pronounce pneumothorax idiopathic when-

ever a superficial examination of the surface of the lung fails to detect an opening
in the pleura. A crease in the substance of the organ, or a patch of exudation-
matter, will effectually conceal even a good-sized opening from view. The only
trustworthy test is afforded by insufflation of the lung from the main bronchus
under water. And supposing this test fails, it simply proves the absence of exist-
ing free perforation; suchperforation may have existed, and have been closed up
completely in a few days, as careful dissection of strata of exudation-matter has
frequently proved.
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belongs altogether to surgical practice. Pneumothorax, depending
on internal disease, is in the vast majority of cases produced by
perforative diseases of the lung, falling under Class IV.,—and
probably in 90 per cent, of instances of pulmonary perforation the
affection causing it is tuberculous. It is true that of 147 published
cases of pneumothorax, collected by M. Saussier, 1 eighty-one only
were phthisical. But tuberculous perforation is, relatively speak-
ing, an every-day affair, which passes unrecorded; perforations
from gangrene, vesicular emphysema, hydatids, pulmonary apo-
plexy, abscess, and other very rare causes, are greedily caught hold
of, and registered. The number of the latter published, conse-
quently, gradually swells out of proportion with their real fre-
quency.

894. Of eighty-seven cases of tuberculous perforation, seventy-
four collected from various authors, thirteen observed by myself,
fifty-five were examples of the occurrence on the left, thirty-two
on the right, side. The pleura commonly gives way postero-

in the area comprised between the third and sixth ribs.
Perforation may occur at all periods of tuberculous disease,—and
though commonly connected with the excavating process, some-
times depends on fresh deposition directly beneath the serous
membrane: M. Louis records a case, where the pleura gave way,
perforated by a small softening tubercle immediately beneath it, in
a fortnight after the first appearance of phthisical symptoms. The
occurrence is consequently to be looked for, as a possibility, at any
period of phthisis.

895. The largest opening I have seen equalled a fourpenny piece
in diameter, the actual dimensions having been probably increased
in the manipulations necessary for the removal of exudation-matter:
the smallest was not larger than a pin's head. The form is rounded
or chink-like, and the communication with the air-passages direct
or sinuous. The wider and more direct the perforation, the freer
on the one hand becomes the entry of air in inspiration into the
pleural sac; while the greater the chance on the other hand of some
of that, actually effused, making its way back with the reflux of
the tidal air. As matter of experience, the sac fills most rapidly,
where the opening is small and sinuous: or where exudation-matter,
loosely applied to the surface, permits the entry, but effectually
bars the exit, of air through the valve-like aperture.

896. The opening may be double.2

897. The gas in pneumothorax, whatever be its chemical com-
position, acts as an irritant on the serous surface: the pleura
inflames; lymph, serum, and, commonly, pus are thrown out, and
the compound state, hydropneumothorax, is established. The total
quantity of gas and fluid varies greatly; it may be immense. In

1 Theses de Paris, 1841.
2 Healey, U. C. H., Females, vol. x. p. 166.
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one case 1 we collected 119 cubic inches of gas and 214 cubic inches
of sero-pus; the amount of the former was sufficient to float the
body in a bath, with the affected half of the thorax raised out of
the water. In a second,2 a greatly distended sac contained but a
few ounces of pus; in a third,3 no fluid was discovered. The clue
to such differences is to be found in the length of time elapsing
between perforation and death—in the first case, about twelve
weeks; in the second, nine days; in the third, four hours.

898. In perforative hydropneumothorax, the gas in the pleural
sac consists of oxygen, carbonic acid, and nitrogen.4 The propor-
tions vary, ranging, according to analyses by Dr. Davy, between 2.5
and 5.5 of oxygen, 6.0 and 8.0 of carbonic acid, and 88.0 and 90.0
of nitrogen. The composition of the pleural gas, then, accords
most nearly with that of expired air. How comes this, seeing that
the air enters the pleural sac in inspiration ? The serous mem-
brane, it has been suggested, acts, as lung would, on the air entering
its cavity,—a very palpable error. In point of fact the pleural air,
though, physically speaking, inspired, is, chemically speaking, ex-
pired, inasmuch as it has passed through the lung. Besides, in
virtue of the law of diffusion of gases, the gas in the pleura must
be of the same composition as that in the adjoining lung.

899. "Where gangrene has occurred, sulphuretted hydrogen and
other gaseous products of putrefaction have been found.

900. Symptoms: Invasion.—From what has been said on the
rarity of various other forms of pneumothorax, it follows that, in
actual practice, the invasion-symptoms of pneumothorax are equiva-
lent, provided we exclude traumatic cases, to those of perforation
of the pulmonary pleura. And these symptoms are, first, sudden
sharp pain in the side, often of agonizing, overwhelming severity;
secondly, a sensation of rupture of tissue within the chest, followed
by a feeling as if fluid trickled or poured down the side; and,
thirdly, intense dyspnoea. If these three symptoms suddenly and
unmistakably appear in a phthisical person, the diagnosis of per-
foration would rarely be at fault; but the second is habitually
wanting; and I have known perforation occur, as proved by physi-
cal signs and inspection after death, without any one of the three
announcing its occurrence. Coldness of the extremities and clammy
perspiration indicate shock to the system at large.

901. Subsequent course. —Though dyspnoea, more or less grave, is
the most enduring symptom of the accumulation of gas, its condi-
tions vary. Once the first agony of the rupture has passed, tem-
porary ease sometimes follows; or steady increase of the difficulty
in breathing takes place, from the increasing pressure on, and

1 Plympton, U. C. H., Males, vol. iv. p. 410; Clin. Lect., Lancet.
2 Reilly, U. C. H., Males, vol. xvi. p. 158.
3 Imlach, U. C. H., Males, vol. viii. p. 402.
4 Reilly, U. C. H.: no oxygen (Birkbeck Laboratory, University College). Dr.

Apjohn once found 8 carbonic acid, 10 oxygen, and 82 nitrogen.



247PNEUMOTHORAX AND HYDROPNEUMOTHORAX.

disablement of the lung; or, on the contrary, though gas demon-
strably continues to collect in the sac, subjective dyspnoea passes
off. I have known the respirations number fifty-two in the minute,
without the patient's feeling any of the sufferings of difficult
breathing.1 All expectoration sometimes abruptly ceases. -902. Fluid is sometimes demonstrably present within twenty-
four hours after the occurrence of perforation. The precise mo-
ment of its effusion varies with the excitability of the individual;
none may, as we have seen [897], have formed in four hours. Be-
fore its accumulation the patient lies most commonly and steadily
on the back, inclining to the sound side with the head more or less
raised. The chosen posture may be on the diseased side, once
fluid effusion has freely occurred; but the same patient may often
change his attitude and mode of decumbency. Orthopncea may
be constant from first to last; and is always observable from time
to time.

903. The pulse is excessively frequent; but the respiration rela-
tively more so: I have known the ratio perverted into one of 2.3
to 1. The countenance is pinched, anxious, and imploring; the
lips, cheeks, and face generally more or less livid; the sleep con-
sists of fitful dozes at rare intervals ; the skin is moist, sometimes
bathed in cool clammy perspiration. The voice habitually loses
strength greatly, and almost complete aphonia has sometimes been
observed. (Edema of the affected side of the thorax is, at the least,
very rare, before pneumothorax has been accompanied, and this for
some time, with pleuritic effusion. In the case of rapid death
already referred to, copious hydropericardium, amounting to nine
ounces and a half, obviously hastened the fatal issue; the pneumo-
thorax was on the right side, the lung flattened against the spine.
Was this a mechanical dropsyof the pericardium caused by sudden
pressure on the venae cavae and right side of the heart ?

904. Physical signs.—(a) Pneumothorax.—The physical signs of
pneumothorax are very significant. The chest-motions suffer more
or less extensively in freedom; they may be absolutely null at the
lower part of the affected side: where there is any play, the inter-
costal spaces deepen during inspiration greatly—or they may do
so, independently of action in their own planes, through atmospheric
pressure. The vocal fremitus is weakened or annulled; the width
of the side increased to the eye and to measure; the interspaces,
widened and even bulged outwards inferiorly, may be natural
superiorly.

1 Plympton, Clin. Lect., loc. cit. p. 575. I well remember, too, an ex-dragoon,
originally of athletic form, in the third stage of phthisis, as an out-patient of the
Consumption Hospital, coming to me one day with somewhat of a more anxious
facies than usual, and complaining of a slightpain below the right nipple of some
hours' duration. He had walked without difficulty upwards of a mile to the hos-
pital, and yet the right chest was so full of air as to have pushed the heart to the
left axilla : all the signs of perforative pneumothorax were perfectly developed,
and death occurred within a fortnight from the consequent pleurisy.
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The percussion-sound falls in pitch, increases in mass of tone
[Type 2: 197], eventually becoming of true tympanitic quality,
and retaining this until the accumulation of air becomes excessive
[201]. Local pneumothorax, in front of the trachea and large
bronchi, may give an amphoric note; so too, however, may general
pneumothorax: at least I have ascertained this, where a very small
quantity, only, of fluid coexisted [216].

905. If the quantity of air be moderate, the respiration is of
distant, weak type—ifconsiderable, suppressed, except close to the
spine. The conditions of vocal resonance vary : there may be
mere nullity of sound; in some cases the resonance is loud and
diffused; and possibly it may be sometimes accompanied with
metallic echo. The heart's sounds are, as a rule, obscurely trans-
mitted through the air in thechest; but sometimes (as in the analo-
gous case of air-distended stomach) they are intensified and acquire
a metallic quality or ring.

906. The mediastinum, heart, and diaphragm are more or less
displaced, and the grave or tympanitic percussion-note may extend
considerably beyond the middle line.

907. (b) Simple Hydropneumothorax.—In these cases the signs
are a combination of those of pleuritic effusion and of pneumo-
thorax—the former at the lower, the latter at the upper, part of
the side.

908. (c) Fistulous Hydropneumothorax.—When hydropneumo-
thorax coexists, as is the rule, with perforation of the lung, fluctu-
ation may be felt both by patient and observer, when the chest is
abruptly shaken; peripheric fluctuation exists to its maximum
amount; 1 while Hippocratic succussion-sound, with its metallic
ringing splash, readily produced one day, may be absent the next:
these three signs may exist, although closure of the perforation has
taken place.

909. By percussion the deficient resonance dependent on fluid,
and the tympanitic quality produced by air, are found, according
to the posture of patients, the former inferiorly, the latter supe-
riorly: but the exact sites of both may be variously changed
(unless adhesion,2 which is rare in well marked cases, interfere) by
altering that posture. Between the arese of tympanitic air-resonance
and the dull sound of the fluid a narrow space may exist, furnishing
an amphoric note,3 and also a quivering sensation to the fingers,
produced obviously by the momentary displacement of the fluid.

910. The respiration weak, distant, or amphoric, may or may
not be accompanied with metallic echo or tinkle; the cough and
vocal resonance are similarly echoed: the amphoric quality is
most obvious, the nearer the perforation auscultation is performed-.

1 Plimpton's case, loc. cit.
2 Singularly arranged in Healy, U. C. H., Females, loc. cit.
3 Plimpton's case.
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But it must not be forgotten, that the respiration-sounds in some
cases, when the fistula is variably open, amphoric at one time, are
simply weak and distant or actually suppressed at another. Under
these circumstances a peculiar inspiratory sibilus is sometimes heard
all over the side, and probably depends on escape of air through
the chink in the lung. 1

911. The heart's sounds, commonly weakened in their passage
across the distended pleura, may be intensified by unison-resonance
[433], or followed by metallic echo.

912. The various displacements of organs are carried to the
extremest possible limit.

913. Diagnosis.—The distinctive marks between pneumothorax
and highly marked emphysema are considered with the latter
disease.

914. Prognosis.—The prognosis of perforative pneumothorax is
very difficult to establish at the time of its occurrence. It may
prove fatal within twelve hours,2 a few days, or a week or two—or
the patient may completely recover from its immediate effects. The
clue to these differences is by no means easily found; for, although
in some cases the slight amount of previous pleural adhesions (a
state permitting great accumulation of air) and considerable ad-
vancement, locally and constitutionally, of the disease causing per-
foration, appear to account plausibly for a rapidly fatal issue, death
has been of tardy occurrence in some cases of the sort, and
rapidly ensued where the attendant circumstances were precisely
the converse. Nor does an examination of the state of the non-
perforated lung aid very materially in settling the question ; for, if,
while in the main tolerably healthy, peripheral tubercles, even to
a small amount, are lodged immediately beneath the pleura, that
membrane may give way at any moment, and immediate death
ensue; whereas experience proves that in some cases of prolonga-
tion of life after the perforation of one lung, the other has been the
seat of numerous deep-seated cavities.

915. When the occurrence is not fatal at once, the perforation
may either undergo closure by lymph or remain pervious. I have
seen two cases of the former kind, in which all signs of air and
fluid in the pleura had disappeared in the course of two months
after the perforation; here the cure was absolute. Even when the
opening remains pervious, the compound disease is not necessarily
fatal. Laennec refers to a phthisical case where the signs of fistul-
ous hydropneumothorax continued at the end of six years; and
instances have now been collected in some numbers in this country
and abroad, positively proving that not only may life be prolonged,
but excellent health be enjoyed, while succussion-sound is well au-
dible in the side; still such occurrences are completely exceptional.

1 Plimpton's case.
2 The most rapidly fatal case (in four hours) I have seen was that of Imlach,

U. C. H., loc. cit.
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916. In some recorded cases of actively advancing phthisis, the
first sufferings of accidental perforation having passed, it has
certainly appeared, though the signs of hydropneumothorax re-
mained, that the phthisical symptoms themselves underwent im-
provement. But an occurrence so rare gives no warranty for the
fanciful proposal to treat phthisis by producing artificial pneumo-
thorax.

917. Treatment.—The treatment of perforative tuberculous pneu-
mothorax is palliative. In cases of severe suffering, if the patient
be seen immediately, or shortly after, the pleura has given way,
while his agony, both of pain and dyspnoea, exists in all the in-
tenseness of novelty, bleeding suggests itself as a means of relief.
The quantity of oxygenating surface has been suddenly reduced,
and the sudden disparity between that surface and the mass of the
blood might, or must, I think, be somewhat lessened by diminishing
the quantity of the latter. Whether this be the explanation or
not, venesection does give very notable relief, and renders subse-
quent inflammation of the pleura less violent. It should then be
had recourse to where the patient's strength has not been materially
impaired by the previous disease. In doubtful cases, moderate
cupping of the side may be substituted; or, if the effects of even
this mode of depletion be feared, general dry cupping of the chest.
It is singular what relief, both of pain and dyspnoea, is sometimes
afforded by the latter process. Eepeated flying blisters to the side
are also most valuable agents. The bowels must be kept mode-
rately open, perspirable action of the skin promoted, the strength
maintained by nutritious animal jellies and broths, or by meat, if the
patient's digestive powers be not enfeebled; while inflammatory
symptoms are controlled as they arise.

918. Various antispasmodics prove useful in mitigating the
dyspnoea—lobelia inflata, cannabis indica, belladonna, stramonium,
aconite, and, above all, opium. I have seen musk, in doses of five
grains, afford great relief.

919. In tuberculous pneumothorax, paracentesis can only, as a
rule, be regarded as palliative, and, what is worse, temporarily pal-
liative. Still, as the operation does not obviously place the patient
in any way in a worse position than he had been in before, and as
it may give new existence for a while, there can be no objection to
its employment, and to its repetition, when physical signs show
that the mediastinum and the non-affected lung are seriously en-
croached upon. I have had it performed twice under such circum-
stances, and with the effect apparently of prolonging life. In eight
phthisical perforative cases, collected by M. Saussier, 1 one termi-
nated by recovery after the operation. Ioduretted injection of the
sac deserves trial.

920. It is difficult to lay down a rule for other varieties of per-
1 Tbises de Paris, loc. cit.
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forative pneumothorax; recorded cases are deficient in detail for
our guidance, and to me it appears that whererecovery has ensued,
it would have occurred without the operation. If pneumothorax
were suddenly produced in a fit of violent coughing, as in hooping-
cough, and the patient had previously exhibited no evidence of
organic disease of the lung, I should hold it advisable, especially
if the symptoms were urgent, to puncture the thorax. In the case
of empyema perforating the lung, I should not consider the fact of
perforation an argument in favor of paracentesis.

SECTION V.—PULMONARY NEUROSES.

It—PULMONARY HYPERESTHESIA.

921. The pulmonary apparatus is highly endowed with a special
sensibility, as proved by the exquisitely painful sensation produced
by want of air. Here is one of the chief sources of suffering in
all forms of dyspnoea.

922. On the other hand the parenchyma of the lung is not only,
under ordinary circumstances, feebly provided with common sensi-
bility, but even in the state of inflammation is very rarely the seat
of pain, at least of pain demonstrably referable to itself. Still,
pain has occasionally been noticed in central pneumonia, where the
pleura had wholly escaped; and various anomalous, and more or
less painful, sensations felt by phthisical patients, deeply within
the chest, apparently originate within the pulmonary texture.
Certain morbid processes in the parenchyma appear then to excite
well-marked tactile sensibility in the terminal filaments of the pul-
monary nerves.

923. It seems impossible also to evade admitting, that in certain
cases of intra-thoracic pain, occurring in persons free from organic
disease, the pulmonary nerves are the seat of actual neuralgia.
Such pains, deeply felt within the chest, and shooting in the direc-
tion of the pulmonary branches of the vagi and sympathetic, may
exist independently of any other deviation from health, not only
local but general—the absence of gastrodynia and intercostal neu-
ralgia especially being demonstrable.

924. The only physical condition I have ever succeeded in con-
necting with these painful sensations, and this only in cases of
phthisis, is jerking rhythm of the respiration. The quality of the
breathing-sounds also may probably be roughened by such sensa-
tions in this class of cases: but neither intensity, nor any other
attribute of respiration, is necessarily affected in even the severer
examples of neuralgia.

925. Morbid phthisical intra-pulmonary sensations are either
greatly relieved or altogether removed by counter-irritation, and
emollient anodyne inhalation. They are not so directly, as might
be expected, modified by anodynes taken internally.

926. Genuine neuralgic pains within the lungs are occasionally
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found amenable to iron, quinine, arsenic, and remedies applicable
to neuralgia generally; but, as a rule, they are obstinate.

II. NERVOUS DYSPNQ5A.

927. I mean by nervous dyspnoea painful respiration, character-
ized subjectively by distressing want of breath, though air freely
enters the air-passages—while organic diseases of the lungs, heart,
and great vessels, spasm of the bronchia and alterations of the
blood (the causes of the various forms of asthma), are demonstrably
absent. Limited to females, as far as I have seen, this form of
dyspnoea may or may not be accompanied with hysteria.

928. The strong probabilities are, that this peculiar morbid state
of the respiratory function originates in perverted innervation—
genuine paresthesia—of the pneumogastric nerves. But so long
as the physiological control of those nerves over respiration con-
tinues imperfectly understood, caution is requisite in the interpre-
tation of the varieties of dynamic dyspnoea. 1

929. It would seem certain that, while the normal experimental
result of irritation of the vagi is inspiration, 2 there are occasionally
disturbing conditions at work, which totally alter the effect ofsuch
irritation, and convert it into expiration.3 Herein may lie a clue
to the comprehension of many of the anomalies of dyspnoea.

930. In nervous dyspnoea the respiration is frequent in excess;
the respiration-sounds loud, exaggerated, somewhat harsh, are not
seriously altered in quality.

931. The gastric branches of the vagus may likewise suffer, as
indicated by uneasy sensations at the epigastrium and excessive or
perverted appetite. It seems probable, too, that a saccharine state
of the urine may follow :4 the dyspnoea then becomes, in part, of
haemic mechanism [1704].

932. This form of dyspnoea may temporarily occur in the course
of organic diseases of the lungs. 8

III. NERVOUS APNG3A, OR DYNAMIC INFREQUENT BREATHING.

933. The singular infrequency of respiration in chorea may be
used as an argument, tending, with others, to localize the perverted

1 The amount of experimental labor of the most admirable kind bestowed on
the physiology of the vagus from the day of Reid downwards, has been immense ;yet the results are often so deplorably discordant, that the clinical student of the
whole is often disposed to give up the matter as inherently beyond the power of
elucidation. The discovery of the " inhibiting influence" of nerves, it is true,
explains many seemingly contradictory results [1697].

2 Gilchrist, Brit, and For. Med. Chir. Rev., vol. xxii. p. 500.
3 Experiments of Eckhard, Budge, Aubert, and Ischischwitz, quoted by Gilchrist,

loc. cit.
4 Vide Sherman on " Neurosis of the Vagus," Med. Times, 1856.
5 Jones, U. C. H., Females, vol. xv. p. 271. Here the nervous dyspnoea was

only of temporary duration in the course of phthisis.
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dynamism of that disease in the emotional and respiratory-centre
of the encephalon. 1

934. But there exist, besides, some cases, marked by infrequency
and other peculiarities of the breathing-act, which seem clearly
dependent on defective nervous stimulation—in aword, upon special
anaesthesia of the vagus.2 I refer to cases where the ordinary
indications of hysteria are wanting; and in point of fact, as is
familiarly known, hysterical breathing is unduly frequent, not
perversely infrequent.

935. In this singular condition the respirations are rhythmically
infrequent, numbering sometimes only six in the minute. The
sounds are then exaggerated, but of good quality. The normal
subjective sense of the necessity of breathing seems deficient; and,
in some instances at least,3 voluntary effort at full inspiration
scarcely produces the slightest ingress of tidal air. The state is a
perfectly different one from the gradually rising and falling apncea
of fatty disease of the heart.

SECTION VI.—DISEASES OF THE PARENCHYMA.
I.—PRIMARY MORBID CHANGES.

936. A given portion of the lung may be brought within a
smaller area than that it naturally occupies even in extreme ex-
piration, by various causes depriving it, especially of its air, to a
less degree of its blood : even the persistent air [122] may thus be
removed. The implicated tissue is, in consequence, condensed.

937. Or, conversely, the proportion of air within the cells may
be increased, and those cells distended; the involved tissue, taken
as a mass, is consequently rarefied.

938. Again the quantity of air may remain stationary, or nearly
so, while the proportion of tissue within a given area increases or
diminishes; hence either hypertrophy or atrophy of parenchyma.

A.—CONDENSATION OP THELUNG'

939. Anatomical Characters.—Simple condensation may affect an
entire lung, one lobe, irregular ill-defined portions of a lobe, or
sharply defined lobules, either separate from each other or in con-
tiguous association.

940. Condensed parenchyma is tough, leathery, fleshy to the feel
and look (hence Laennec's term, carnification); does not tear or
break readily under pressure; sinks rapidly in water; varies in
color, according to the quantity and condition of the blood in its
vessels, from grayish to dull brown, violet, or purple; is non-crepi-

• Clin. Lectures, Lancet, January, 1849,p. 86.
2 Valentin (Die Einfliisse der Vaguslahmung, &c, 1857) found that section of

both vagi in the neck of a rabbit lessened the frequency of respiration by about
seven-tenths.

3 M. Y., seen with Dr. Tapson.
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tant; contains little or no fluid or froth; unless as a pure accident,
encloses no exudation-matter; occupies less space than in the nor-
mal state, and is consequently depressed on the surface below-
surrounding parts; gives a plane smooth surface on section; and
(unless under certain exceptional circumstances) may, with greater
or less facility, be distended with air by insufflation from the
communicating bronchi, when it becomes healthily colored and
spongy.1

941. Condensation of tissue is invariably the result of morbid
influences beyond the part actually condensed, and is consequently
an indirect, not a direct, evidence of disease. But if the condensa-
tion be maintained for any long period, the nutrition of the actual
part itself undergoes impairment—atrophy ensues; the bronchial
surfaces may also probably become coherent. To other morbid
processes condensed tissue is little prone ; the imperfect supply of
blood tends to protect it from sequential inflammation, serous infiltra-
tion, and deposition of new products. But collapsed parts may be
the seat of antecedent congestion and its results.

942. Causes and Mechanism. —Condensation of tissue may result
from the following main causes: (a) pressure on the pleural surface
of the lung; (b) non-expansion ofcells; (c) collapse of cells.

943. (a) The typical conditions of diffuse condensation are best
seen in lung pressed upon by fluid or by gas in the pleural sac.
To a less degree thecontracting action ofexudation-matter, throwing
the subjacent lung-substance into wrinkles more or less deep, con-
denses the intervening tissue. Andif chance have deposited a ring
of exudation round a portion of lung, the inclosed texture may be
rendered completely airless.

944. (b) Non expansion of cells, originally described by Jorg,
under the title of " Atelectasis3 of the Lungs," is a congenital defect
principally found in infants of low vital power, in whom the foetal
heart-openings show little or no disposition to close, and respiration
is from the first attended with difficulty. The condensation here
affects the lobular form or arrangement, and especially occupies the
anterior edges and posterior bases.

945. (c) In contradistinction to this congenital state stands
acquired collapse, which may be limited to some portions of a
lobule, or involve either separate lobules or irregular portions of
lung.3

1 To Bailly and Legendre (ArchiveB Generates, 1844) we are indebted for the
valuable idea of insufflating lung, as a testbetween solidity from collapse and from
inflammation. It must notbe forgotten, however, that thebulk of a hepatized spot
may occasionally, unless the density be very marked, be slightly increased by in-
sufflation ; while on the other hand, in undoubted collapse, it is sometimes impos-
sible to distend the part to its normal size.

2 artXrii, " imperfect;" ifa-ras-if, "expansion."
3 An elaborate attempt has been made by Fuchs (Die Bronchitis der Kinder,

1849) to show that the anatomical characters of congenital non-expansion and
acquired collapse are variously different; but the alleged differences are too slight
.to require notice in a practical work.
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946. Acquired collapse may, in almost all cases, be traced to
influences directly obstructing the movement of air in the com-
municating tubes; the superficial area of thecollapse being directly,
and the amount of the collapse inversely, as the calibre of the
obstructed portion of the air-passages. The diseases in which such
collapse has actually been met with, may be grouped in the follow-
ing manner:—

iChronic enlargement ofthe tonsils.
Permanent narrowing of the glottis.
Encroachment of tumors, &c, on the upper air-passages.

B ... Spasmodic asthma,
p f Bronchitis."*\ Hooping-cough.
D ... Narrowing and obliteration ofbronchi,
-p f Pressure on a main or large-sized bronchus by tumor."*| Paralysis of the chest-wall.
F ... Typhoid fever.

947. The special mechanism in each of these classes requires to
be briefly surveyed.

948. Glass A.—The mechanism of collapse in these cases has
already been explained [36, 54]. Here the collapse affects the
inferior parts of the lungs, equally implicates both organs, involves
a moderately extensive surface,and, as far as I know, never reaches
any very marked amount.

949. Class B.—In spasmodic asthma, where the fact of collapse,
coincident with the paroxysm, may be occasionally proved, especi-
ally at the bases, by changes ofpercussion-sound (loss of resonance
and rise of pitch), the mechanism is fundamentally the same as in
Class A, but the obstruction dynamic instead of statical. Spasm
prevents the entry of air in inspiration to replace that lost in ex-
piration. Where bronchitis coexists, the influence of glutinous
secretion is, probably, felt as in the next class of cases.

950. Class C.—The experiments of Mendelssohn and Traube
have shown, that artificial obstruction, produced by forcing foreign
bodies as far as possible into the bronchial tubes of animals, pro-
duces collapse of the structure in direct connection with those tubes,
and emphysematous distension of adjacent and distant parts. It
seems fair to conclude, that in bronchitis viscid packets of secretion,
which expectoration fails to dislodge, play an analogous part. But
why, and how, does collapse ensue on such obstruction ? The con-
jecture of Fuchs, that the air imprisoned beyond the obstruction is
absorbed into the bloodvessels, is obviously unsatisfactory. Dr.
Gairdner1 with much greater plausibility, supposes that plugs of
secretion falling back during inspiration on the next subdivision of
the bronchial tube, occlude it in the manner of a ball-valve acting
on the orifice ofa syringe. The consequence must be, that at every
expiration a portion of air is expelled, which is not restored in in-

1On Bronchitis, p. 32, 1850.
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spiration, partly owing to the comparative weakness ofthe inspira-
tory force, and partly to the valvular action of the plug.

951. In hooping-cough collapse depends at once on the perverted
state of respiration, which allows of almost complete emptying of
the lungs of air, and consequent falling in of the chest-wall—on
obstruction by accumulated secretion in the tubes—and lastly, on
general debility.

952. In classes D and E, the mechanism of collapse is a combi-
nation of those already described.

953. Class E.—In " typhoid" fever considerable portions of lung
are sometimes found in a state of carnification.1 That general de-
bility favors the occurrence of pulmonary collapse cannot be
doubted; but whether unaided, it is capable of thus condensing the
lung is certainly unestablished. And yet, I do not know on what
other principle typhoid condensation, when pure, often confounded
with hepatization, is to be explained—all evidence of bronchitic
obstruction being deficient.

954. Such is an outline of the characters and conditions of ac-
quired pulmonary condensation; in its practical aspect it is con-
sidered with the diseases of which it forms a more or less constant
part (vide BRONCHITIS, HOOPING-COUGH, NARROWING OF THE BRON-
CHI, MEDIASTINAL TUMOR, CYANOSIS, AORTIC ANEURISM). The con-
genital form, atelectasis, requires a separate description.

ATELECTASIS OP THE LUNGS.

955. Symptoms.—The respiration and connected acts are feebly
performed—the cry wants force, the mouth grasps the nipple im-
perfectly, and the act of sucking is difficult or impossible. Slight
cough sometimes exists.

956. The tissues are ill nourished, and the temperature of the
surface low (food, both calorific and plastic, is sparingly taken); the
skin pallid with slight lividity; drowsiness with occasional convul-
sions, chiefly excited by abrupt movements, and attended with ex-
treme dyspnoea, indicates suffering of the nervous centres.

957. Deficient or perverted chest-movements, the base sinking in
with inspiration—some want of resonance under percussion, if the
atelectasis be on a large scale—feeble fremitus with the cry—r
marked weakness of respiration, with occasionally a little dry rhon-
chus, constitute the physical signs.

958. Atelectasis generally destroys life(which may be said never
to have been thoroughly developed) in a few days. Existence,
however, may certainly be prolonged for some weeks; complete re-
covery with expansion of the lobules affected, is possible; but
whether, and how long, the lobules remaining unexpanded, life
may be prolonged, seems an unsettled point. I have seen an in-

1 M. Louis found the large proportion of 19 in 46 fatal oases.
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fant of nine months old, in whom, while physical signs and symp-
toms such as those above-mentioned clearly existed, the history left
no doubt as to their congenital origin.

959. Diagnosis.—In the case referred to, the circumstances which
led me to venture on the diagnosis of atelectasis, rather than of
consolidation by chronic pneumonia or tubercle, were these: the
absence of pyrexia, the coolness of the surface, the difficulty in tak-
ing the breast, the drowsiness of the infant, the slight dulness under
percussion at the base (there was, however, some want of tone under
the clavicle also), the absence of notable rhonchus, and of bronchial
quality in the markedly weak breathing. But I saw the child once
only, and know nothing of its subsequent career.

960. Treatment.—The immediate effect of non-expansion being
failure of calorific power, and an imperfect state of haematosis, the
indications of treatment are plain enough.

961. Warm clothing, and high temperature of the surrounding
air, dry friction of the skin, the warm bath followed by inunction
of oil over the entire surface, with the internal use of cod-liver oil,
and in minute doses, of phosphate cf iron, will probably best fulfil
these indications. Paroxysms of dyspnoea may be relieved by
chloric aether. This, at least, seems the fitting kind of management
after the first few weeks of extra-uterine life have been struggled
through; for the case of the actually new born infant, I must refer
the reader to works on " Obstetric Medicine."

B.—RAREFACTION OF THE LUNG, OR VESICULAR EMPHYSEMA.

962. The disease, termed vesicular emphysema by its original
describer, Laennec, seems essentially characterized, anatomically,
by enlarged capacity of the air-cells. But with this state of disten-
sion of the vesicles is associated obliteration, more or less extensive,
or actual destruction of the capillary rete of their walls; and atrophy
of the proper substance of those walls.

963. In emphysema of acute origin, distension of cells is the
primary phenomenon; in the chronic disease, atrophous degenera-
tion of the walls of the cells in all probability leads the way in a
large proportion of cases [978].

964. Occasionally oil, as first pointed out by Mr. Eainey, is dis-
coverable in the walls of the vesicles; but is not constant, and when
present, its relationship, of cause or of effect, tothe existing atrophy
is uncertain.

965. Earefaction, distension, and loss of elasticity are the most
striking physical characters, practically considered, of emphysema-
touslungs; with these are linked the symptoms and the signs of the
disease. General distension is shown by the downward encroach-
ment of the organs: by their overlapping each other in front at,
and above the level of the second costal cartilages; by their bearing

17
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on the pleural surface more or less deep impressions of the ribs; 1

and by the encroachment of the left lung on the superficial cardiac
region. Instead of the natural area of that region, we may have
one the shape of a narrow isosceles triangle, the base measuring
one-third of an inch, the two vertical equal sides, about two inches.2

Local distension, again, is exhibited in irregular lobulated eleva-
tions of the surface by so-called sub pleural sacculi—sacculi formed
by enormous distension of some air-cells and total destruction of
others: they are in truth air-cavities beneath the pleura, or within
the area of the lung.

966. Seat.—Emphysema affects one or both lungs, and the entire,
or, as is much more common, a part only of each organ. The
upper division of the right, the lower of the left, seems to suffer
most frequently.3 The disease may be limited to some scattered
vesicles, affect entire lobules or even lobes: in the latter case the
interlobular cellular tissue disappears.4 The surface of the organ
suffers most,5 the entire substance being rarely affected, though
deep-seated islets of the disease are not uncommon. The anterior
edges seem particularly prone to emphysema; the sub-pleural sacculi,
however, are chiefly met with at the posterior bases and mediastinal
surfaces.

967. Alliances.—The bronchi, commonly the seat of chronic
inflammation, are sometimes dilated—but not with sufficient fre-
quency to suggest a relationship of cause and effect. Pleuritic
adhesions are scarcely more common, pulmonary tubercle less
common, 6 than in persons of the same age cut off by all varieties
of disease indiscriminately. Not only, then, is emphysema not a
cause of tuberculization, but the two diseases seem to a certain
extent indisposed to alliance: they are not incompatible, it appears
to me, on account of their being attended by antagonistic erases of
the blood, as has been fancifully suggested by Eokitansky and
others; but simply seldom associated, because they are essentially
diseases of different periods of life. The two affections are, in
truth, sometimes found in activity in the same individual—tubercle
forming and softening, although the so-called venosity of the blood,7

or cyanasmia, is carried to the highest point. I believe, however,
that as emphysema entails obliteration and destruction of minute
vessels, it must within certain limits prevent the deposition of
tubercle, as of any other morbid product: the rarity of pneumonia
in highly emphysematous patients is indubitable. Local tubercu-
lization may, on the other hand, lead to the distension of air-cells,

1 Skinner, U. C. H., Males, vol. ix. p. 97. 2 Idem.
8 Louis, Mem. de la Soc. Med. d'Observation, t. i.
4 Lombard, de l'Emphyseme pulmonaire, p. 8.
5 Anatomists teach that the vesicles are normally larger (the extreme diameters

being sand Js of an inch) on the surface than in the interior, and largest at the
thin edges of the lung.

6 Louis, loc. cit.
7 Just as in cases of genuine cyanosis, the lungs sometimes grow tuberculous.
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in a manner to be by and by considered [974]. Interlobular em-
physema, as also mediastinal and subcutaneous infiltration of air,
are veryrare sequences of the vesicular disease. A sub-pleural air-
sacculus has been known to give way and produce pneumothorax.

968. Emphysema tends, in the course of years, to produce
dilated hypertrophy of the right heart; and maintains more or
less habitual venous congestion within the head—a congestion
scarcely, however, demonstrably productive of either hemorrhage
or softening. What part, if any, it may play in generating Bright's
disease, seems to me as yet undetermined; and the alleged alliance
of the two affections, through the fatty diathesis, is wholly proble-
matical : the extremest degree of emphysema, aided even by dila-
tation, is not necessarily accompanied with even a trace ofalbumen
in the urine. 1

969. Emphysema may, in its clinical aspects, be a primary or
secondary affection—and, in the former case, be the result of a
chronic or an acute process.

I.—PRIMARY CHRONIC EMPHYSEMA.

970. Causes and Mechanism.—Dr. Jackson, junr., of Boston, U.
S., found, that of twenty-eight emphysematous persons, eighteen
had either a father, or mother, or both, similarly affected; whereas,
of fifty non-emphysematous people, three only sprang from emphy-
sematous parents. Further, fourteen persons, emphysematous from
early youth, came all of them of emphysematous stock; whereas,
of fourteen, first affected at an advanced period of life, two only
were of emphysematous parentage. These facts render it, to say the
least, strongly probable that emphysema is much more thoroughly
hereditary than phthisis.

971. Yalleix thought emphysema congenital in some instances;
but he appears to have scarcely been aware, with what greatrapidity
distension of the cells may be developed. A few hours of extra-
uterine obstructed breathing seem capable of effecting their dilata-
tion [1017.]

972. Laennec's chain of causation of emphysema, consists of the
following links: chronic catarrh; plugging by secretion of minute
bronchial ramifications; consequent difficulty in the movement of
air through these: inspiration being a more powerful act than expi-
ration, conveys air inwards beyond the obstruction, which the latter
fails to reconvey outwards; air, thus accumulating in the cells,
distends them, more especially as it is itself expanded by the high
temperature of the lung around. The foundation of the disease is
consequently bronchitis.

973. M. Louis denies this mechanism, because the symptoms of
dilated vesicles are not always preceded by catarrh—because ha-
bitual dyspnoea does not undergo permanent increase after attacks

1 Parsons, U. C. H., Males, vol. xi. p. 151.
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of acute catarrh—and because emphysema exhibits its maximum
at the anterior borders, while the clinical evidences of bronchitis
are commonly most marked at the posterior bases. Laennec, too,
gravely erred in supposing inspiration a more powerful act than
expiration [133].

974. Dr. Williams maintains the catarrhal basis of Laennec, but
supposes that, while the air-cells communicating with plugged
bronchia escape distension, those adjoining, and possessed of free
communication with the trachea, dilate in consequence of the extra
work and pressure thrown upon them. This relationship and this
localization are supported by the position occupied by emphysema
secondary to adjoining tubercle, asoriginally insisted on by Carswell.

975. Dr. Gairdner, generalizing this latter view, looks on em-
physema as " a secondary mechanical lesion, dependent on some
condition of the respiratory apparatus leading to partially dimin-
ished bulk of the pulmonary tissue, and consequently disturbing
the balance of air in inspiration." 1

976. Guided by these and other considerations, we may, I think,
adopt the following as the most reliable doctrine of the mechanism
of emphysema.

977. The vesicular dilatation may be a primary or a secondary
phenomenon—that is, it may occur independently of any acknow-
ledged form of statical change within the chest, or it may supervene
on some actual organic mischief.

978. The acute emphysema ofinfancy occasionally illustrates the
former mechanism. I have seen well-marked emphysema, vesicular
and interlobular, in an infant that survived birth by two hours
only, where no form of bronchitis, pneumonia, or atelectasis existed.
But almost immediately after birth extreme difficulty of breathing,
probably of cerebral origin, had set in. And it would seem that
any violent disturbance of the balance between the possible expan-
sion of the thorax and the mass of air brought within the lungs
may produce such dilatation. In the adult, the emphysematous
distension and rupture that have followed parturition efforts, vio-
lent laughing,2 concentrated rage,3 seem only thus explicable.

979. But in the great majority of cases, emphysema is the result
of some antecedent mischief. In a lung affected with the disease
we find, however, that the localization and the character of that
mischief vary in the following ways:—

f Statically . . { Walls
+ °,f vesicles de^en-

J I erated.
E7tr.°"paits | Not lMeii •{».}****Non - emphysematous j Hea^tn> •

parts of lung . .{ 0bstructed JgSk
( Extrinsic pressure of bronchi, &c.

1 On Bronchitis, p. 62, 1850.
2 Vide art. "Emphysema," Cyclop, of Surgery. 3 Idem.
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980. The dilatation may thus be the result of primary nutritive
change in the actual walls of the enlarged vesicles, affecting both
their statical and dynamic properties; or these cells, being in their
own structure healthy, dilate through the extra strain thrown
on them through the inaction of neighboring portions of lung.
Nature may be said to make an effort to supply by distension of
the remaining vesicles, the loss of oxygenizing surface entailed by
the obstruction of certain portions of texture. But the effort fails;
because the distension interferes with the nutrition of the cell-walls,
and entails secondary degenerative changes and atrophy.

981. But at what period of the respiration-act are the cells sub-
mitted to the necessary extra strain; is the dilatation effected in
inspiration or in expiration ? A strong objection to the exclusive
inspiratory theory seems to me to lie in the fact that, as the
tidal air does not reach the vesicles in inspiration [253], each inspi-
ratory recoil of air, tending to escape in the previous expiration,
must be feebly felt by those vesicles. Still, it is conceivable that
in the long run, a slight excess of pressure may work out apprecia-
ble distension, more especially where the faculty of resisting cen-
tripetal pressure is impaired in the vesicles through textural and
dynamic change. But, on the other hand, in all cases where dila-
tation is a sudden phenomenon, the effect of violent effort, with its
attendant closure of the glottis, it is impossible to conceive the
occurrence except as an attendant on expiration. 1 And in cases of
slow evolution the act of cough must produce expiratory distension,
and aid the inspiratory process.

982. Symptoms.—The essential symptom of chronic emphysema,
per se, is dyspnoea. Often commencing in early youth, or even
infancy, at first slight in amount, and only felt on some unusual
exertion, such as running up stairs, it remains, when once deve-
loped, a permanent evil, though subject to great variations in inten-
sity. The patient feels as if his chest were never thoroughly, at
least naturally, emptied of its air: and is conscious of an annoying
sense of inflation or distension. On the other hand, it is true, many
persons laboring under emphysema will affirm that their dyspnoea
is only occasional; that habitually their respiration is perfectly
healthy. But I have never known an instance of this kind where
the patient was not the victim of a delusion; the truth was that a
moderate amount of dyspnoea had become to him second nature, a
state of comfort and health, and excessive difficulty of breathing
alone gave him annoyance. The dyspnoea undergoes increase, from
time to time, through bronchial spasm, through abdominal flatulent
distension of the stomach and bowels, a loaded state of the portal
system, or through intercurrent bronchitis. The former two causes
produce sudden paroxysmal attacks, requiring the patient to rush
to the open window for air, or pass the night in the sitting posture

1Vide Jenner in Med.-Chir. Trans, vol. xl. 1857.
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out of bed; the latter, less violent, are more protracted in their
action. The amount of persistent dyspnoea is generally propor-
tional to the duration of the disease. The paroxysm occasionally
induces a fit of palpitation, but not of any severity, unless some
cardiac disease coexist.

983. Cough ranks next in importance, as a general rule, among
the symptoms. It may precede, commence with, or follow the first
establishment of dyspnoea. But, unless excited by intercurrent
and accidental bronchial irritation, it may be wholly wanting; in
other words, pure emphysema does not necessarily excite reflex
expulsive action. The habitual sputa, when expectoration occurs
independently of superadded bronchitis, are frothy, liquid, muco-
epithelial, or watery, never sanguineous: some patients eject the
pearly sputum of Laennec's dry catarrh [604].

984. It is matter of doubt whether distension of the air-cells
alone, or that of the pleura when pouched superficially, may, inde-
pendently of other intra-thoracic change, give rise to pain. My
own observation leads me to disbelieve in the occurrence of acute
suffering—but a sense of uneasy aching oppression may be felt,
independently of the interference of bronchitis, behind the sternum.

985. The countenance of emphysematous patients is peculiar; of
dusky color, and anxious melancholy expression, the face is full,
out of proportion with the chest and body generally—a probable
result of thickening of its cellular membrane and muscles, as sug-
gested by Dr. Stokes—the former from repeated venous obstruc-
tion, the latter from respiratory effort. The nosCrils are thick, and
very often the lower lip full, and venously turgid; I have, how-
ever, not seen the latter state carried to extremes without heart-
disease. The muscles of the neck enlarge, and its cellular tissue
disappears. The patient's gait is stooping; Dr. Stokes has known
the acromial, interscapular, and lower scapular regions, almost
horizontal.

986. The strength ranges inversely as the dyspnoea; in aggra-
vated cases, bodily exertion becomes an impossibility. The fat and
flesh of the body generally and slowly waste,—each attack of bron-
chitis diminishing the weight pro tempore, or permanently. The
specific gravity of the frame, as a whole, may fall in consequence
of the air-distension of the chest,—so that its buoyancy in water,
as shown by improved facility of swimming, increases—a fact that
occasionally astonishes the patient himself not a little, as all the
while he grows more and more short-winded.

987. Emphysema is non-pyrexial. The pulse is not accelerated,
—far from this, it ranges below the average of health in a consider-
able number ofcases, except when intercurrent bronchitis is present.
The respiration also, with the same qualification, is less frequent
than in health: in fact, the act is so labored and prolonged a one,
that it cannot be often repeated in the minute. The pulse often
strikes the observer by its weakness, as compared with the amount
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of cardiac impulse. This want of accordance comes of the frequency
with which the right heart undergoes enlargement—a consequence
of the pulmonary disease—whereas the left does not thus suffer.
I have noticed visibleness, with locomotion, of the radial pulse at
one or other or both wrists, independently of aortic regurgitation,
but never more than to a slight amount.

988. No conceivable amount of emphysema, even of both lungs,
will necessarily entail the smallest amount of dropsy—even oedema
of the ankles. If dropsy occur, there is something else, generally
speaking, tricuspid regurgitation, to account for it.

989. The appetite is commonly below par, and the bowels con-
stipated: the want of exercise, enforced by habitual dyspnoea,
explains both conditions. Some patients at the time of spasmodic
seizure suffer from diarrhoea.

990. The urine, habitually aqueous, may become excessively so,
during, and for twelve hours after, paroxysms of dyspnoea. If the
liver be congested, lithates may be discharged in excess; saccharine
impregnation, as far as I know, does not occur.

991. The voice loses tone and strength; sustainment of a note,
protracted or loud speaking, become intolerable efforts. These
changes depend on the deficiency of tidal air simply; there are no
alterations of register, pitch or quality of voice indicating organic
changes in the larynx.

992. Physical signs.—Inspection discovers bulging of the infra-
clavicular, mammary, and central sternal regions, or of the anterior
surface, uniformly. General expansion of the chest occurs very
rarely; M*Louis observed it only once in ninety-six cases; when it
exists, it gives the thorax a globular form.

993. The state of the interspaces in the bulged portions of surface
has been matter of dispute. Dr. Stokes has taught that in emphy-
sema, "even after great dilatation of the chest has occurred, we see
the intercostal spaces, so far from being obliterated, deeply marked/"
and that the single malady in which this obliteration really occurs
is pleurisy in its advanced stages. The conditions directly condu-
cive to its production are paralysis of the intercostal muscles and
centrifugal pressure, one being as essential as the other; this paraly-
sis is presumed to be the result of inflammation extending to the
muscular tissue. For the same reason the intercostal spaces will
not be obliterated in casesof simple hydrothorax, nor in all instances
of pleuritic effusion; because muscular inflammation and paralysis
do not exist at all in the former, and are not necessarily present in
the latter.

994. The question here started is strictly one of observation; and
it, must be confessed that the experience of physicians generally
does not accord with that of Dr. Stokes in respect of the bulging
of emphysema. MM. Louis and Woillez are wholly opposed to Dr.
Stokes on this point. Both maintain that the intercostal hollows
are in this affection either effaced or manifestly less marked than
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in the natural state; and even point out this implication of the mus-
cular plane of these spaces as one of the distinctive marks of em-
physematous prominence.

995. It seems, however, possible to reconcile these conflicting
opinions. I believe, in point of fact, that in emphysema, the con-
ditions in respect of bulging are of three distinct kinds. First,
there may be no expansion at all, general or local; secondly, there
may be bulging of the surface generally, with a natural state of
the intercostal spaces; and, thirdly, there may be bulging with dis-
tinct obliteration of the intercostal hollows. The key to these
apparent contradictions lies mainly in the anatomy of the disease—
in its anatomical varieties, which have in this point of view escaped
the consideration of the observers referred to. In the first case, I
have found the disease, which, in respect of symptoms, may have
been very intensely marked, of the atrophous kind, with but slight
distension of the lung; here the physical cause of expansion was
altogether wanting. The second variety of prominence I have never
observed in the infra-clavicular region (when alteration of shape
was limited to that region, one of the special seats of such change
in emphysema), but have met with it elsewhere in certain cases of
almost globular expansion of the thorax in emaciated emphysema-
tous subjects. But in these instances—and doubtless they exist
more frequently than they are discovered or suspected —the local
prominence, when characterized in the manner nowreferred to, was
in all probability, especially when occurring at the back, a natural
conformation, and wholly independent of the emphysema. Thirdly,
when bulging has existed in regions where observation proves it
to appertain specially to emphysema, such as the infra-clavicular, I
have found the intercostal spaces distinctly prominent, and the
disease, if opportunityfor post-mortem inquiry presented itself, either
of the hypertrophous kind, or of the atrophous variety, with great
distension of the lung and formation of sub-pleural air-sacculi,—a distension which may be looked on as simulative, physically, of
local pneumothorax. A woman 1 came under observation with
acute bronchitis, superadded to extensive emphysema, with great
lividity of surface, and without valvular disease or notable cardiac
dilatation; bulging of both bones and spaces existed in certain
parts. Now, as the bronchitis disappeared under treatment, and
consequently the general air-distension of the lung diminished, the
interspaces became hollow.2

1 Quinland, TJ. C. H., Females, vol. xiv. p. 41.
2 The difference of opinion under consideration appears to be very readily ex-

plicable in the manner now proposed. What I have stated I believe to be in strict
conformity with observation ; whereas I am not aware that Dr. Stokes's theory, of
inflammation of the intercostal muscles being a necessary condition of their eccen-
tric displacement, rests upon any observed cases, submitted to close anatomical
examination. It is not easy to understand, in his theory, why the intercostal
muscles should resist eccentric pressure more powerfully than the ribs ; and this,
be it noted, equally in frames of every degree of muscular weakness or vigor. It
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996. Inspiratory expansion-movement falls to a minimum, the
lower part of the sternum and adjoining cartilages, in aggravated
cases, even sinking inwards during inspiration,—nay, the base of
the chest may then slightly retract circularly [54]. On the other
hand, the elevation-motions are exaggerated,—the whole chest is
raised, with the shoulders, as one piece. 1 The duration of the ex-
piratory movement considerably exceeds that of the inspiratory;
both acts are laborious,—the expiratory, because the elasticity of
the lung is destroyed by the disease,—the inspiratory, because the
previous expiration has failed to empty the lungs to the normal
amount, and the chest is with difficulty further dilated. The faculty
for prolongation of the expiratory act, is probably derived from
irritative hypertrophy of the muscular coat of the bronchial tubes
[595]; —their expressing power is permanently taxed to the utmost.
The respiratory action of the intercostal planes may be completely
perverted,—bulging occurring in inspiration; the latero inferior
interspaces may bulge outwards beyond the level of the ribs in
expiration.

997. The condition of vocal fremitus varies; it may fall below,
equal or exceed the average of health.

998. The semi-circular measurement of one side, or of the whole
chest, is increased; in right handed emphysematous persons, as first
noticed by M. Woillez, the excess of width of the right over the left
half of the chest inferiorly ranges lower than natural,—showing by
inference the greater frequency of emphysema of the lower part of
the left lung. The disease may, however, be highly marked with-
out any such increase.

999. The percussion-sound is essentially of Type II. [197],—mass
of tone increased, pitch lowered, quality exaggerated, pulmonary,
or tympanitic. I have, in rare instances, met with parietal disten-
sion from emphysema sufficient to deaden the sound [200]. The
excessive resonance extends beyond the middle line, if one lung
only be affected. The natural tone at the sternal notch, where no
lung exists in health, is exchanged for emphysematous resonance;
this fact, which depends on the junction of the edges of the lungs
taking place higher than natural, in consequence of their distension,
is very easily ascertained, both in the living and dead.2 Forced
expiration has little or no effect in diminishing the amount, or con-
tracting the area, of the morbid resonance.

1000. The respiration in emphysema belongs to one or other of

appears to me that there will always be more or less hollow in the intercostal
spaces, as has been shown by M.Woillez, so long as the elasticity or concentric force
of the lung is not destroyed ; that as soon as this change has taken place, as, for
example, from the progress of emphysema, pressure sets in and influences the
position of the intercostal muscles at least as readily as that of the ribs.

1 The strain on the extraordinary muscles of respiration is sometimes very
great. I have known violent tic of the cleido-mastoids accompany the paroxysm
of dyspnoea.

2 Dickinson, U. C. H., Males,vol. xvi. p. 244.
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two main types; it is either weak, or of raised pitch, and altered
quality. When of weak type, the failure may amount to actual
suppression in some points; while in others, exaggerated respira-
tion of harsh quality exists. Of the occasional existence of such
exaggeration in lung substance, on the confines of circumscribed
emphysema, I have satisfied myself by a considerable number of
observations; but, on the whole, it is rare. Eespiration of raised
pitch, loud, harsh, and uneven, exists, in many cases, immediately
over emphysema carried anatomically to the very highest point;
the quality is sharply sibilant, and in part it may be constituted by
a sibilant rhonchus in the very finest tubes.

1001. The rhythm ofthe sounds is variously altered. Inspiration
may be deferred [281] ; and the two sounds both jerking and di-
vided [280]. The inspiratory sound is comparatively short, the
expiratory greatly prolonged: the ratio of the former to the latter
sound may be changed from 3 : 1 to 1 : 4; in other words, the lat-
ter sound made twelve times longer in proportion to the former than
in health. In such cases of enormous prolongation of expiration,
this is rather a fine sibilant rhonchus than true respiratory sound.
Ehonchi, bronchial, and dry or moist, are evidences of bronchitis,
or of spasm of the tubes: very commonly, when an emphysema-
tous patient seeks advice both bases are the seat of fine bubbling
rhonchus. None of these rhonchal sounds owe their existence di-
rectly to emphysema: a peculiar dry crackling noise, by some
termed a rhonchus, of doubtful mechanism, and rarely heard [341]
forms, along with dry grazing friction-sound produced by promi-
nent sub-pleural air-sacculi,1 the sole direct rhonchoid sign of the
disease.

1002. The vocal resonance varies. It may be normal, null or
bronchophonic. When very feeble, this apparently depends on
weakness of the laryngeal voice,—itself caused in turn by the im-
perfect supply ofair and labored process of expiration.

1003. The heart's sounds are feebly transmitted through emphy-
sematous texture [462].

1004. Signs of importance are derived from the heart. If one
lung only be affected, the heart is pushed slightly to the opposite
side; if both are implicated, downwards, and commonly to the
right somewhat, inasmuch as the left lung is generally more affect-
ed than the right, at the base. The praecordial region, filled with
distended lung, is bulged forwards, and sounds grave under per-
cussion ; no cardiac impulse may be felt within its area,—that im-
pulse being transferred to the epigastrium. Enlargement of the
right side of the heart, however, plays its part in thus altering
the seat of impulse. The jugular veins may be swollen, though
the heart is not obviously diseased; but I have never known
them pulsatile, without coexistent affection of that organ. Emphy-

1Quinland, U. C. H., Females, vol. xiv. p. 40.
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sema is sometimes, we have seen, accompanied with visible arterial
pulse [987].

1005. Diagnosis.—The only affection with which emphysema can
be physically confounded is pneumothorax. The distinction is not
difficult. In emphysema the percussion is less truly tympanitic
than in pneumothorax; the area of morbidly exaggerated resonance
less extensive; the side is less dilated; there is more respiration
(and, possibly, loud, sibilant,respiration, as we have seen), and such
respiration as exists is superficial, instead of being deep-seated and
distant, as in pneumothorax. Besides, pneumothorax affects only
one side (double pneumothorax must be almost instantly fatal);
whereas, if emphysema exist to such a degree as to simulate in re-
gard of percussion-sound the presence of air in the pleura, both
lungs prove to be very seriously affected. Lastly, the symptoms
of pneumothorax come on suddenly, and #are greatly more urgent
than those of emphysema.

1006. Prognosis.—Emphysema may last a lifetime prolonged be-
yond the ordinary span; and never, as far as I know, kills per se.
But, inasmuch as it gives extra severity to bronchitis, of which it
may be looked on as a permanent predisposing cause, and likewise
entails dilatation and hypertrophy of the right side, especially, of
theheart, the position of an emphysematous patient must practically
be considered seriously precarious.

1007. Treatment.—The anatomy of emphysema prepares us to
fear that itsradical cure is impossible; we have no means of caus-
ing reproduction of destroyed lung. Experience, unfortunately,
goes further than this, and shows that permanent palliation even
proves difficult of accomplishment; temporary relief is, on the con-
trary, most readily effected ; the fair aim ofart is, then, to ascertain
how a state of brief ease may be indefinitely prolonged.

1008. The proofs, that great amelioration is actually produced
by treatment, are furnished not only by favorable change in the
symptoms and in the patient's feelings, but by alterations in the
physical signs: the morbid resonance under percussion may be
lessened, the quantum of respiration increased, and the distension
of the lung reduced. The latter fact I have shown may be demon-
strated by increase in the superficial extent of the chest-surface
impaired in its resonance by the subjacent heart 1—in other words,
by increase in the area of the heart's superficial dulness. But what
organic change in the lung substance do these alterations in physical
signs demonstrate? Not, assuredly, that atrophy is gone, but that
distension is reduced. And the reduction of distension is effected
by the removal of bronchitis and the relaxation of spasm.

1009. In nine cases out often, when a sufferer from emphysema
applies for relief, sub-acute, or more rarely very acute, bronchitis
is present. Local bleeding, blistering, and small doses of tartar

1 Clin. Lect., Lancet, loc. cit., April, 1849.
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emetic are the essential agents for its removal; but when emphysema
exists to any amount, caution in the employment of depletory mea-
sures is essentially called for. The other remedies, spoken of un-
der the head of bronchitis, are not to be forgotten, however, when
the first vigor ofthe intercurrent disease is controlled.

1010. For the habitual chronic bronchitic state, I know of no
combination superior to the asthereal tincture oflobelia inflata, with
ipecacuanha, in arnmoniacum mixture. Fits of dyspnoea are to be
relieved by extract of cannabis indica in half-grain to grain doses,
or by belladonna and stramonium, either in the form of pill or
smoked in cigarettes. Stramonium alone may be used in an ordi-
nary pipe, and may be more safely intrusted to patients than bella-
donna; it may be smoked until the head begins to ache slightly.
Opium, however, must be had recourse to in very severe attacks,
and may be given untjj sensible, but slight, narcotic effects are
produced. The camphor cigarettes of M. Raspail occasionally afford
much relief. Other remedies applicable in the paroxysm are enu-
merated under the head spasmodic asthma.

1011. Arsenious acid, in some rare instances, seems to lessen the,
violence of the paroxysms, and render their recurrence less frequent.
There can be no objection to its cautious trial in obstinate cases.
But I should hesitate to employ the arsenical cigarettes of M.
Trousseau1—more especially as even the seeming evidence of
their special utility is yet a desideratum.

1012. Transmission of the interrupted galvanic current from the
nucha to the epigastrium will sometimes avert, frequently mitigate
and postpone, the paroxysm of dyspnoea.2 An emetic will do so
also: especially when the attack is connected with a loaded state
of stomach. Cajuput oil and other carminatives, with soda, put a
term to that caused by flatulent distension. The statements made
concerning chloroform in the treatment of simple spasmodic asthma
[1698] hold true only to a certain extent of asthmatic seizures ac-
companying emphysema: that is, relief in the paroxysm is here
easily obtainable; but, on the other hand, serious and permanent
impression on the malady cannot be even hoped for.

I have known the frequency and intensity of seizures lessened
by the continuous electric current.

1013. Strychnia has been recommended for the purpose of im-
proving the tone of the non-striated fibre of the bronchial tubes.
I have tried it in a small number of cases, both endermically and
by the mouth, in sufficient doses to produce obvious effects on the
voluntary muscles, without in the slightest degree modifying the
symptoms of the emphysema.

1014. Regularity of habits, moderation in indulgence at table,
1 Bibulous paper is saturated with a solution of two to four grammes of arseni-

ate of soda in twenty grammes of distilled water ; portions are dried, rolled into
cigarettes, and then smoked.

2 M. Henley, U. C. H., Males, vol. vi. p. 126,April, 1851.
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and the avoidance of efforts of all kinds, and of forced breathing, 1

are essential to the well-being of emphysematous sufferers; and it
is obviously, from their forced obedience in regard of these points,
that their lives are often (a questionable boon, it may be, as they
themselves often emphatically aver) prolonged beyond the average
term of existence.

1015. Change of air proves singularly beneficial, or singularly
detrimental, according to the nature of the change; but no amount
of experience will enable the physician to predict positively what
manner of air, soil, or geological formation will best suit any in-
dividual case.

In the Appendix will be found some observations on the use of
the Compressed Air-Bath.

II.—ACUTE VESICULAR EMPHYSEMA.

1016. Pulmonary emphysema is unquestionably, in the main, a
disease of the chronic class. M. Louis, registering the fact as sin-
gular, records a case where, at least symptomatically, it grew up in
twenty-nine days.

1017. There is no doubt, however, of the actually acute develop-
ment of emphysema under a variety of circumstances. I have
seen it, accompanied with interlobular emphysema, highly devel-
oped in an infant born without dyspnoea, and dying two hours after
with obstructed breathing [979]. The freedom of respiration at
birth opposes the idea of the disease having, in this instance, been
congenital.

1018. The lungs of persons, dying in the algide stage of cholera,
occasionally present emphysema in addition to general pulmonary
collapse—the former, in infinite probability, the result of the latter,
and occurring within the true algide period.

1019. Of the less rapid, but still acute, development of emphy-
sema in bronchitis, influenza, hooping-cough, and acute phthisis,
enough is said with the descriptions of those diseases.

1020. In the very acute forms of the disease the anatomical
changes do not appear to be carried beyond the stage of dilatation
of the cells: how soon atrophy may set in is yet undetermined.

1021. May cells thus actually dilated be restored in course of
time to their natural condition ? I am led to surmise that such
may be the fact, from the extreme rarity with which the origin of
chronic emphysema can be satisfactorily traced to an acute pulmo-
nary attack.

1Lehmann, regarding emphysema from the chemical point of view alone teaches
that this class of sufferers are best to be relieved by " practising augmentation or
expansion of the chest in respiration, or taking exercise suited to produce this re-
sult, while we should forbid the use of spirituous drinks and notprescribe tinctures,
whichmight hinder the necessary excretion of carbonic acid." (Physiol. Chemistry,
by Day, vol. iii. p. 383.) But does not the distinguished chemist here forget the
dynamics of the disease, and ignore the results of cautious clinical experience ?
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III.—VESICULAR EMPHYSEMA SEQUENTIAL TO ORGANIC DISEASE.

1022. Emphysema, either affecting vesicles singly or in groups,
or involving the entire of a lobule, tends to spring up, on the
principle of obstruction already explained [980], in the neighbor-
hood of portions of lung disabled by tubercle, and other forms of
organic disease.

1023. Such development of emphysema modifies the pre-existing
physical signs of tuberculization. The percussion-note falls in
pitch, increases in mass of tone, and becomes more pulmonary in
quality; but the respiration-sounds grow yet weaker than before,
or lose in some measure their previous bronchial quality. These
changes might easily induce the erroneous belief that retrogression
of the tuberculizing process, even absorption of the deposit, was
occurring.

1024. But, if the emphysema be carried to any amount, increased
dyspnoea, lividity ofthe face, and coldness of the tips of the fingers,
will disclose the true cause of the alteration in the physical signs.

1025. It seems impossible to avoid admitting that the secondary
development of local emphysema, causing pressure on, obliteration
and wasting of, the capillary rete, must act as a barrier to the
further direct deposition of tubercle, within the actual area of
patches of dilated vesicles. But this local interference with exu-
dation from the bloodvessels, it need scarcely be added, does not
even insure cessation of the tuberculizing process in other parts of
the lungs, still less does it involve such diathetic change as shall en-
tail the practical cure of phthisis. Even the spontaneous general
development of emphysema, when observed in connection with
disappearance of phthisical symptoms, is an effect, not the cause, of
modified constitutional state.

IV. INTERLOBULAR EMPHYSEMA.

1026. Accumulation of air in the cellular tissue between the
lobules, and in the interspaces of the cells anatomically character-
izes interlobular emphysema. Yery seldom associated with the
vesicular variety, interlobular emphysema is acutely produced by
sudden rupture of air-cells, leads to infiltration of air into the
mediastina, and lays the groundwork of one variety of external
subcutaneous emphysema.

1027. Interlobular emphysema is commonly the result of violent
efforts, which require the abrupt introduction of a large quantity
of air into the lungs, and its forcible retention therein by closure
of the glottis. The efforts in parturition, defecation, raising weights,
coitus, violent coughing, paroxysms of rage, excessive laughter, 1

and hysterical convulsions, have all been occasionally followed by
1 Case related to me by Mr. Graham, late Professor of Chemistry.
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rupture of the air-cells, by interlobular, and occasionally by sub-
cutaneous emphysema.

1028. Carried to extremes, interlobular emphysema may cause
sudden death.1 Martini enumerates forcible lung-insufflation among
the modes of perpetrating infanticide. The experiments of Leroy
d'Etiolles on animals show that death may thus be produced as
suddenly as by dividing the medulla oblongata. Ollivier records
the case of a man who suddenly fell dead, in a quarrel with a
comrade, from the asphyxia entailed by extensive interlobular
emphysema.

1029. When added to any amount to pre-existent vesicular
emphysema, it must gravely increase dyspnoea: the occurrence is
fortunately very rare.

1030. Are there any special signs of interlobular emphysema ?
I know of none. It is quite possible, as Laennec originally taught,
that, if the surfaces of the interlobular spaces become prominent
through distension, grazing, dry, friction-sound may be heard; but
there will be nothing distinguishing the sound thus produced from
that caused by the sub-pleural sacculi of advanced vesicular
emphysema. The same observations apply to Laennec's "dry,
crepitant rhonchus, with large bubbles."

C. HYPERTROPHY OP THELUNG.

1031. Hypertrophy of the lung, unless when accidentally ensuing
upon emphysema, cannot be regarded in the light of a disease. It
arises as the result of inaction of the fellow-organ, as when this
has been compressed and rendered permanently useless by empyema.
Or, if the influence at work play upon the entire pulmonary mass,
both organs enlarge. The most striking illustration of this general
increase of bulk occurs in the inhabitants of elevated regions; the
lungs, and consequently the width [93] and height of the chest,
enlarge so much, as to produce an unseemly disproportion to an
eye, accustomed to the standard of flat portions of the earth, between
the dimensions of the torso, and the length of the limbs, and total
stature. M. d'Orbigny found the air-cells of the Inca race, largely
dilated according to the European average, as well as the mass of
the lungs huge [1300]2—the elevation of their habitations above
the sea-level, varying from 2500 to 5000 metres.

1032. The absolute bulk and weight of a hypertrophous lung
are increased; the inter-vesicular substance may thicken consider-
ably. The cells are large—sometimes morbidly dilated. A lung
thus affected, either collapses slightlyor not at all, and may actually
protrude, when the chest is opened after death. Whether the
pulmonary and bronchial arteries enlarge is unknown.

1 Cyclopaedia of Surgery, art. "Emphysema," p. 79.
2 Vide Morel, Traite des Degenerescences, p. 27. The causes of the enlargement

referred to are clearly climatic ; but there is unquestionably a difference in the
bulk of lungs in different races, independent of extrinsic influences.
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1083. The amount of breathing work performed by a highly
hypertrophous lung greatly exceeds that done by a normally
healthy organ—at least as far as physical signs may be accepted
in evidence. It may be inferred from these, the effective oxygen-
izing surface actually undergoes increase.

1034. The side may become considerably dilated ; if the hyper-
nutrition be limited to one lung, this is easily ascertained [804].
The percussion-sound acquires the characters of Type II. [197],
the vocal fremitus increases, the vocal resonance becomes strong,
and the respiratory sounds exaggerated and harsh, with an undue
amount of expiration. Emphysematous distension of the air-cells
sometimes advances paripassu with hypertrophy.

D.—ATROPHY OF THE LUNG.

1035. The density of the lungs and the quantity of blood, they
admit, diminish with age; their structure undergoes throughout a
normal atrophy.

1036. Hourmann and Dechambre 1 describe three types of change
in intimate structure. In the least advanced the air-cells are
rounded and considerably enlarged: in the second stage, the cells
elongated into ellipses, so as to look like chinks, are still further
enlarged; while the lobules present the same elliptical outline : in
the third, the air-cells, greatly enlarged, uneven in size and without
distinct form, give the appearance of torn net-work to a dried
section of the lung; the distinction into lobules is lost.

1037. The loss of vesicular walls and of inter-vesicular substance
diminishes the positive bulk of the lung: the thorax contracts in
consequence. The extent of aerating surface undergoes great
reduction also; but as the excess of blood gradually lessens, no
dyspnoea occurs. The chest-walls sink in; and in some highly
marked cases serosity accumulates in the pleura to fill the space
Avhich would otherwise be left empty, through the inability of the
chest to follow beyond a certain point the dwindling and receding
lungs.

1038. Local atrophy forms an important secondary constituent
of a variety of pulmonary diseases; and, according as diminution
in the amount of circulating blood occurs or not, will obstructed
breathing and subjective dyspnoea ensue, proportionally to the
extract of wasted texture.

1039. Thus, atrophy forms an essential element of vesicular
emphysema. Local wasting of the parenchyma follows its infiltra-
tion with induration-matter, tubercle, or carcinoma. Mediastinal
growths or aneurism, interfering with the supply of blood by
pressure on the bronchial or pulmonary arteries, impede nutrition
locally. Pressure on a main bronchus, if long continued, first
causes collapse of the lung, and subsequentlyatrophy from inaction.

1 Arch. Gen. de MGdecine, 1835.
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Further, exudation-matter in the pleura sometimes tightly embraces
a portion' of lung, and causes its atrophy by obstruction of its ves-
sels.

1040. Attention hasrecently been drawn by Dr.Buhl, of Munich,
to a presumed form of acute atrophy of the lung occurring in ty-
phoid (Peyerian) fever, and essentially characterized by destruction
of the air-cells, coupled with collapse of tissue and dilatation of
the minuter bronchi. 1 The process described seems to be one of
low pneumonia, with tendency to local gangrene.

II.—CONGESTION OF THE LUNG.

1041. Congestion of the lung is of mechanical, passive or active
mechanism.

A.—MECHANICAL CONGESTION.

1042. The lungs may be mechanically congested as a result of
(a) undue attraction to, or of (b) undue propulsion of blood towards,
their vessels—or through the influence of (c) some physical obstruc-
tion to the onward passage of their blood to, and through, the left
heart.

1043. (a) The phenomena of effort illustrate the first mechanism.
A full inspiration draws blood copiously to the pulmonary capilla-
ries ; the glottis is closed, and the blood partially fixed in its posi-
tion. Hence the eccentric pressure on the capillaries undergoes a
remarkable increase, which occasionally finds relief in extravasation.
If haemoptysis ensue, the blood is vividly arterial in tint.

1044. Again when the body has been exposed to intense cold,
threatening congelation, the pulmonary capillaries, contracted by
the frigid air inspired, circulate less than the normal quantity of
blood. If, under these circumstances, the frame be suddenly placed
in a heated atmosphere, the capillaries swell, and blood is mechani-
cally attracted in relatively enormous quantity, whence stagnation
and asphyxia follow.2

1045. (b) It has been habitually held, that increased weight of
the atmosphere must drive the blood from the surface, and deter-
mine internal congestions, especially of the lungs and brain. The
employment of the Compressed Air-Bath seems to have demon-
strated that such apprehension is illusory. The equilibrium of
pressure in all directions prevents the anticipated result. And even
conceding that extra propulsion towards the lungs occurs, the
effects of this must be rendered comparatively light through the
slackening influence ofthe bath on the circulation, the pulse being
often reduced by twelve or fifteen beats in the minute.3

1 Ranking's Retrospect, vol. xxvi.
2 Larry, while following Napoleon in his Russian Campaign, had frequent occa-

sion to observe fatal turgescence of the pulmonary and cerebral capillaries, when
soldiers, benumbed with cold, approached too near the bivouac fires.

8 Bertin, duBain d'Air Comprime, p. 32.
18



274 DISEASES OF THE LUNGS AND APPENDAGES.

1046. (c) The conditions of the left side of the heart, which ob-
struct the exit of blood from the lungs are, essentially, disease,
obstructive orregurgitant, of the mitral orifice—and in a less degree,
flabby dilatation of the left ventricle. The former state produces
the congestive effect through physical impediment; the latter
through dynamic incapacity. The results of the congestion, low
pneumonic exudation, oedema, pulmonary apoplexy, and hemor-
rhage, rank among the important clinical conditions of those cardiac
diseases.

1047. In the classes (a) and (b) the congestion anatomically re-
sembles the active variety; in class (c) more nearly approaches the
passive.

1048. Treatment.—Congestion of this kind is most effectually
relieved by cupping, dry-cupping, counter-irritation diuretics, and
purgatives.

B.—PASSIVE CONGESTION.

1049. In all diseases of adynamic and exhausting character, there
is a tendency, more or less marked, to accumulation of blood in
the most dependent parts of the lungs,—commonly, of course, the
posterior bases. This congestive state, purely a result of failing
vital power, has frequently been described as a form of pneumo-
nia, under the title of hypostatic. As a general rule, the distinction
from actual inflammation may be effected through the following
characters. Congested tissue is externally less deeply livid,—inter-
nally shows blood-staining, partially removable by washing,—it
collapses more,—crepitates more,—furnishes more markedly frothy,
and less markedly red, liquid on section, is of lighter specific
gravity, and firmer in consistence than inflamed substance. Besides,
congestion commonly implicates, and to an equal degree, the pos-
terior aspect of both bases,—inflammation one base only, or, if both,
these to very different amounts.

1050. In exceptional instances, especially where the blood is
hypinotic, congested tissue may break as readily under pressure as
if it were inflamed; and, sometimes from the mode of decumbency
before death, sometimes from inexplicable causes, either lung may
be much more involved than its fellow. The presence of exudation-
cells and blastema in any quantity will depose unmistakably in
favor of inflammation; but I believe cell-growth on a limited scale
to be perfectly compatible with mere passive congestion,—exos-
mosis of liquor sanguinis, through hydrostatic pressure, supplies
the blastema.

1051. /Symptoms.—Passive congestion gives rise to but one local
symptom, dyspnoea. And even this is, both subjectively and
objectively, greatly less in amount than might be expected from
the mass of substance cut off in many cases from oxygenizing
action. Where it occurs, there is failure of nervous impressiona-
bility—a state of general hyperaesthesia—either from the nature of
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the primary disease, as in adynamic fevers, or from the near ap-
proach of death,—an anticipation of the slackened breathing of
the death-struggle. There is neither local pain, cough, nor expec-
toration.

1052. Physical signs.—The percussion-sound of Type I., raised in
pitch and toneless [195]; the respiration coarse, faintly or markedly
bronchial, accompanied with little rhonchus, finely bubbling or
crackling in character, or with none; the vocal vibration and reso-
nance commonly range above par.

1053. Treatment. —Where the tendency to such congestion ex-
hibits itself, occasional change of posture from the back to the
sides, or even to the prone position, is one of the most important
remedies. The general management should be tonic and stimu-
lant.

C.—ACTIVE CONGESTION.

1054. Active congestion may affect both lungs more or less
extensively, one lung, or a portion (generally the middle height, or
the apex) of either organ. Its precise anatomical characters are
with difficulty established; seeing that it does not destroy life -per se,
but only through its issues or terminations, the characters of these
are mixed up with its own. Awaiting more minute information,
we may for the present set down arterial injection of bright ver-
milion tint, excess of blood of that tint, abundant aeration, dryness
of feel, with very slight, if any, perceptible increase of specific
gravity, as its essential constituents.

1055. Active congestion may occur as a primary state; or ensue
upon various organic affections of the lung, especially tuberculiza-
tion, chronic oracute,—occurring in typical perfection in the latter
case; or result, in rare instances, from over excited action of an
enlarged right ventricle.

1056. Active congestion may disappear without going further,—as it not unfrequently does in measles; it may constitute the first
stage of pneumonia; or it may find vent in hemorrhage by capil-
lary molecular perforations, or by rupture of a vessel of some
size,—this, however, with infinite rarity, unless tubercle, cancer,
or other grave organic disease pre-exist in the lung. This form
of congestion never, within my knowledge, leads to true pulmonary
apoplexy.

1057. Symptoms.—Active congestion produces dyspnoea with
suffocative and uneasy feelings within the chest, without actual
pain; the uneasiness may be limited to the spot, where the physical
signs localize the congestive process. The patient lies with the
head high. The respiration is variably accelerated; troublesome,
even urgent, cough, with frothy, somewhat viscid, muco-epithelial
expectoration, occasionally containing blood-disks, perceptible under
the microscope, but insufficient to tinge the fluid to the naked eye,
commonly ensues.



276 DISEASES OF THE LUNGS AND APPENDAGES.

1058. The respiration-sound loses in strength, rises in pitch, and
becomes rough in quality—but all this to a very slight amount. I
have no evidence that the percussion-note is affected. A dryish,
rather fine, but distinctly bubbling rhonchus may sometimes be
heard in secondary active congestion; but I am uncertain as to the
existence of any rhonchal sound in the primary disease.

1059. Much general excitementand distress occur in well-marked
cases ; the pulse is relatively less accelerated than the breathing.

1060. Abrupt in its onset, congestion is commonly rapid in its
course.

1061. Diagnosis.—The paucity and indeterminate character of
the physical signs makes it difficult sometimes to distinguish con-
gestive dyspnoea from certain other kinds of distressed breathing,
where the physical signs are likewise negative in the main. From
nervous dyspnoea [927] and hsemic asthma [1704] it can only be
separated with surety through the certain absence of the special
attributes of each of these varieties.

1062. Treatment.—In cases where the circumstances of the attack
and its own intensity render it probable, that a given active con-
gestion preludes pneumonia, blood-letting, either general or local,
and antimonials should be employed. The rarity with which the
disease is caught in this state probably explains the well recognized
difficulty of preventing pneumonia from reaching the exudation-
stage.

1063. In cases of limited congestion, cupping to a small extent,
dry-cupping and counter-irritation are the fitting measures.

III.—ACUTE PNEUMONIA.

1064. Anatomical characters.—Acute inflammation of the pul-
monary tissue, or pneumonia, is habitually divided into three ana-
tomical stages—those of engorgement, of red hepatization, and of
gray, or yellow hepatization.

1065. In the stage of engorgement, the external surface of the
affected parts is of livid or violet color, or mottled with both tints
and with dull red; the weight of the organ is increased, 1 its elasticity
diminished; it retains marks of pressure like an cedematous lung;
and crepitates imperfectly. On section reddish spumous serosity
escapes in greater or less quantity; the spongy character of lung is
still to be recognized: the consistence is diminished. The permea-
bility to air is lessened, not destroyed; the tissue floats in water,
even after forcible pressure with the fingers.

1066. In the second stage the section of the inflamed part pre-
sents a rude resemblance to the liver, hence the name of red hepa-

1The weight assigned to healthy lungs in books on anatomy is decidedly above
the reality, in consequence of themeasurements being habituallymade from organs
more or less congested in articulo mortis. Lungs really normal in all respects weigh
from ten to twelve ounces. Tuck (U. C. H., Females, vol. ix. p. 67), setatis 52,
the right lung weighed only nine ounces.
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tization. The outer surface is commonly redder, less livid, than
previously; the specific gravity and absolute weight are more or
less increased, the tissue rapidly sinking in water; all natural elas-
ticity is gone; the texture quasi-solid. On section the surface proves
generally of red tone, not uniformly red, but mottled, or as it were,
veined; a variegated character increased by the different hues of
the bronchi, vessels, black pulmonary matter and interlobular septa.
Fluid escapes on pressure, but in less quantity than before; it is
thicker, more bloody, and more or less completely airless. The
surface looks either smooth, planiform, or beset with a multitude
ofred, granular-looking eminences, particularly obvious if the tex-
ture be torn: in the latter case the air-vesicles especially, in the
former both vesicles and inter-vesicular spaces, are loaded with
exudation. The absolute volume of the organ increases; hence it
encroaches on the mediastinum, enlarges its side of the thorax, and
takes the impress of the ribs. Its weight may increase to six or
eight times, its specific gravity to near double, the natural amount.

1067. In new-born infants the granular aspect is quite wanting,
even when the tissue is torn; in advanced age granulation on a
large scale, with empty spaces interspersed through the lung, oc-
casionally presents itself. The minuteness of the vesicles at birth,
on the one hand, and the frequency of pulmonary atrophy or em-
physema in aged persons on the other, explain the condition pecu-
liar to each period of life.

1068. There is a variety of this stage in which the inflamed
tissue of vinous red, or livid tint, heavy, impermeable, containing
very little fluid and no air, with a uniform smooth, non granular
section, proves really firm and resistant. This state indicates the
existence, prior to inflammation, of pressure-condensation or collapse,
and its occurrence is rare, for reasons made clear in the description
of those states [941]. It has often been spoken of as carnification,
a term which, in this sense, it is safer to avoid, as it has been also
applied to the state of simple condensation without inflammation.

1069. The inflamed lung is sometimes peculiarly soft, almost
pulpy, breaking down under the slightest pressure, and gorged with
thickish claret-colored, non-aerated blood; on this state the term
splenization has been bestowed. Its peculiarities seem to depend
on the constitution of the blood; it is most common either in per-
sons cut off acutely by adynamic affections in which that fluid is
hypinotic (such as continued fever), or in those worn down by pre-
vious old-standing disease.

1070. In the third stage, that of yellow hepatization, several of
the properties of the second remain substantially unaltered. The
organ is still, in its affected parts, dense, heavy, enlarged, imper-
meable; the specific gravity greatly increased, the friability of
texture even greater than before. But the color, on section, has
undergone a more or less complete change. The general tint has
grown yellowish or yellowish-gray—sometimes granite-like from
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spotty intermixture of the black matter of the lung. The granular
character may be still, though faintly, retained.

1071. Dr. Stokes contends that a stage of pneumonia prior to
that of engorgement exists, distinguished by dryness and bright
vermilion color, and constituted by intense arterial injection. Skoda
denies this, and with Rokitansky looks on this coloration as the
product of anaemia.

My opinion coincides with that held by Dr. Stokes. The vivid
arterial tint in question is seen to perfection in rapidly fatal cases
of acute miliary tuberculization, in persons presenting none of the
acknowledged characters ofanaemia, but many of those of pneumo-
nic irritation. Besides, it may exist in one lung and be absent in
the other.1 Its characters are essentially those of acute active con-
gestion [1054]. And further, in cases of intense general anaemia,
the lungs look pale and bloodless—locally, congested, and hemor-
rhagic, spots standing out in strongrelief on a colorless ground.3

1072. Abscesses, varying in dimensions from that of a nut to
that of the clenched hand, one or more in number, sometimes form
in a part affected with gray hepatization. Commonly seated near
the pleura, they may perforate this membrane and produce pneu-
mothorax—an event, however, of extreme rarity. The cavity of
such abscesses is irregular, traversed by bronchi, vessels and frag-
ments of tissue; the walls are formed of pulmonary substance,
either bare, or lined with a pyogenic membrane, which sometimes
forms with great rapidity.3 Minute sloughs may form secondarily
on the walls. The pyogenic membrane may eventually become
pseudo-mucous, and the cavity fall into a quiescent state symp-
tomatically; or actual cicatrization may occur.

Amid the contents of pulmonary abscess, essentially composed
either oflaudable or sanious pus, fragments of parenchyma are oc-
casionally discernible.

Abscess is more common towards the apex of the lung than
elsewhere; advanced age seems favorable to its occurrence.

1072*. The interlobular and interlobar cellular tissue may
inflame and suppurate ; 4 or, as shown by Dr. Stokes, 5 the pleura
may be dissected from the lung by suppuration. These exceptional
states appear to have no connection with parenchymatous pneu-
monia.

1073. Microscopical characters. —In the first stage the congestion
of the capillary system of the lung is accompanied with commencing
stagnation, but unattended with escape of blood-elements, or sepa-

1 Knowles, U. C. H., Males, vol. x. p. 175.
2 Monk, U. C. H., Males, vol. xii. p. 85, death from pure anaemia without leu-

cohaemia.
3 A case recorded by Grisolle shows that seven days willcertainly suffice for the

purpose.
4 Carswell's Drawings, U. C. Museum, No. 57, C. b. 573.
6 Dublin Journal, 1833.
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ration of these from each other. The tissue, we have seen, is drier
than natural.

1074. The capillaries of the pulmonary artery are those essentially
affected; that those of the bronchial arteries are likewise involved
seems infinitely probable, though as yet undemonstrated; but I
cannot believe, in spite of the advocacy of Dr. Morehead, 1 that the
bronchial capillaries are those mainlyconcerned in parenchymatous
inflammation. He argues that inflammation, being a perverted
nutrition-process, must take place in the bronchial arteries, because
they nourish the lung. That they are the sole nutrient vessels is
more than unlikely [1211]: but, conceding this, it must be remem-
bered tuberculization is, yet more decidedly than inflammation, a
perverted nutrition-process. Now, Schrceder and Guillot have
shown, by fine injections, that the pulmonary artery undergoes ob-
literation, while the bronchial arteries remain perfectly pervious
during the tuberculizing process.

1075. In the state of engorgement, the capillaries become still
further loaded, and encroach on the cavity of the cells; exosmosis
of water, stained with hasmatin, and to a slight extent escape of
blood-disks and liquor sanguinis ensue. Granular epithelium and
free granules, even a few exudation-corpuscles, may be seen.

1076. In the stage ofred hepatization, the serum, red disks, and
plasma escape copiously into the vesicles, infiltrate their walls, and
accumulate in their interspaces. Formative processes become ac-
tive; exudation-cells and compound granular corpuscles (fat) dis-
tend the vesicles; free fat granules, protein granules, and fibrillated
amorphous or flaky protein particles are seen. Such epithelium
as can be traced is highly fatty. The coloring matter of the blood
infiltrates the cell-walls; but, as originally shown by Gluge,2 the
pulmonary fibres may be brought into view by washing. The
fibrinous casts of the vesicles and ultimate tubes, described by
Remak, are rarely to be seen.

1077. Even in the stage of gray hepatization, actual destruction,
macerative or other, of the lung-fibres does not occur. Gluge2

affirms that gray hepatization is " constantly a genuine suppura-
tion" of the lung. This is very certainly incorrect; true pus-cells
abound doubtless in some cases, are rare in others, and in yet
others cannot be found, exudation-cells being alone visible. The
naked eye appearances of suppuration are consequently sometimes
simulated by liquefied exudation-matter.3 The quantity of granular
fat and oil-drops still further increases.

1 Disease in India, vol. ii. p. 311. A work of genuine clinical worth.
2 Anat. Mikros. Untersuchungen, Heft. i. p. 60. Minden, 1838.
3 This passage, from the edition of 1854,appears to have escaped the attention

of Dr. Da Costa, who, in an interesting essayon the Minute Anatomyof Pneumonia
(Amer. Journ. Med. Sciences, Oct. 1855),looks upon the announcement by himself
of the frequent absence of pus-cells as a novelty. I have known and taught the
fact in my lectures since 1847.
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1078. The material of so-called abscesses is sometimes merely
liquefied exudation-matter.

1079. Chemical characters.—M. Guillot ascertained some years
since, that whereas the natural proportion of fat to parenchyma
averages about 10 per cent., it may rise to 50 per cent, in pneumo-
nia. Doubtless, from the impermeability of the lung, products
which should be oxidized in the act of respiration fail to undergo
that change and form new combinations. The quantity of fat will
increase directly as the amount and duration of obstruction to
breathing. The increase of fat with the progress of the disease
may be seen microscopically. There can be little question, too,
that when actual suppuration occurs in the stage of gray hepatiza-
tion, the quantity of fat will attain its maximum.1

1080. Sugar, also, would probably be found, if hepatized tissue
were examined immediately after death.

1081. The peculiaracid (pneumic) ofthe lung-substance, described
by Verdeil, appears to undergo increase in pneumonia. In a single
hepatized lung of a male there was a very considerably greater
quantity of the acid, than in both lungs of a perfectly healthy
guillotined woman.8

1082. Physical Signs.—The physical signs of acute pneumonia
vary with the amount of consolidation, and the nature of the
material poured into the cells—hence with the various stages of
the disease.

1083. I.—Are there any special signs of the stage of arterial
injectionf It would be difficult to prove the affirmative positively:
but previously to the occurrence of crepitant rhonchus, it is certain
the following conditions may sometimes be detected. The breath-
ing-sounds reach the ear weaker, harsher, and rougher, and of
higher pitch than natural from the affected part, provided this be
near the surface 3 (vide active congestion [1058]). If the affected
structure be deep-seated, on the contrary, exaggerated respiration,
from the intervening healthy tissue, is heard: the percussion-sound
is unchanged. I have now seen a fair number of cases in which
such exaggerated respiration, coupled with febrile excitement, and
slight pain in the side, were the earliest indications of a central
pneumonia, eventually travelling to the surface.

M. Grisolle states that he has, in a large proportion of cases,
found weak respiration, in the neighborhood of already hepatized
lung, the precursor of signs of consolidation: this statement 1 can
confirm ; in some such instances no crepitation can be caught from
day to day, while the spread of the disease is indicated by percus-
sion-dulness and bronchial breathing.

1084. It would appear, then, a disturbed state of respiration, not

' In some species of pus, fat constitutes as much as 29 of 114 parts, representing
the solid ingredients in 1000 parts.

2 Robin et Verdeil, Chimie Anatomique, t. ii. p. 460.
3 Styles, U. C. H., Males, vol. x. p. 304.
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always of the same type, and hence liable to misinterpretation, is
the only condition referable to this stage.

1085. II.—In the engorgement-stage, the movements of expansion
and of elevation are, ifpleuritic pain be present, somewhat restrained.
The vocal fremitus maintains its natural standard.

1086. The percussion-sound acquires to a slight extent the cha-
racters of Type I. [195] —the amount of tone diminishing, 1 its
pitch rising. Any serious change in these respects indicates a great
amount of engorgement—or that an intermingling ofactual exuda-
tion has occurred.

1087. The respiration-sound loses strength, and may be even
locally suppressed, or masked by rhonchus, in the affected parts
and their confines, exaggerated in those at some distancefrom them
and in the opposite lung; the vocal resonance is somewhat intensi-
fied, and slightly sniffling in quality.

1088. In a considerable majority of cases, watched from the
outset, crepitant rhonchus [318] is more or less extensively heard
during this stage; but, in hospital practice especially, the period
of its existence has often passed when the patient is first 'seen.
There are instances, too, in which, though the pneumonia be
developed under observation, no crepitation occurs: here intra-
parenchymatous exudation seems to be thrown out so rapidly, as
to arrest all breathing action in the actually inflamed part, ab initio.
And in a word, the diagnosis of pneumonia must often (on a rough
estimate probably once in every four or five cases) be made without
the help of true crepitant rhonchus.

1089. III.—In the state of red hepatization the form of the chest
may undergo slight change, independently of the presence of pleu-
ritic effusion. In a small minority of cases I have found positive,
though slight, increase of width by measurement at the base of the
affected side. M. Grisolle reports twocases showing that the infra-
clavicular regions may bulge under the pressure of pneumonic
enlargement. Besides, the evidence of slight encroachment of the
inflamed organ on the mediastinum may very frequently be ob-
tained by percussion at mid-sternum; the attendant dulness may
reach a quarter of an inch beyond the middle line. The heart, too,
may undergo slight lateral displacement.2 General expansion of
the side is never the resultant of pneumonia alone.

1090. The expansile movement of the chest, and even the ab-
1 Skoda appears to maintain that in this stage the percussion-sound remains

unaltered (Markham's Translation, p. 269), on the ground that no possible amount
of congestion of thebloodvessels can change it. But, conceding this latter point
(which the illustration of the normal lung-resonance in mitral disease fails in
my mind to prove, as slight deficiency of tone posteriorly is often, according to
my experience, observable in that cardiac affection), it must be remembered that
escape of serosity into the parenchyma takes place during the congestive stage of
pneumonia.

2 If such displacement be to any amount, say as much as an inch and a half,
the presence of fluid may be looked on as certain.
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dominal movement, are lessened in amount on the affected, some-
what augmented on the sound side—and this in simple pneumonia
with extensive consolidation, quite independently of the influence
of severe pain. But the movement of elevation is not by any
means so much obstructed, according to my observation, as that of
expansion; a circumstance which will perhaps account for the con-
tradictory opinions held concerning thoracic motion in the disease.
In certain cases of pneumonia with a slight amount of plastic exu-
dation on the pleural surfaces, friction-phenomena are not to be
discovered. To what can this be attributed, but to the diminished
expansion of the lung, and deficient mobility of the thoracic walls?
while, on the other hand, it would be preposterous to explain the
diminished motion by the interference of the painless pleuritic ex-
udation supposed.1 The respiratory play is impaired, not only by
want of expansile, but of contractile power on the part of thelung:
I have known the latter even more deficient than the former: the
elasticity of the texture is wholly destroyed.

1091. As a rule the vocal vibration is increased in intensity;
sometimes simply maintained at the normal average ;s while in cases
of exceedingly extensive, and, as it were, massive hepatization, it
may actually fall below the natural standard. Fortunately this is
rare [76, 77]. A vibratile tremor is sometimes conveyed to the
surface through the lung from the heart—sometimes generated by
the pulsation of its own vessels.

1092. The percussion-sound is always ofabnormal type; and its
principal peculiarities may be stated as follows:—(a) Types I. and
III. [194], those of dulness or of hardness, are the usual conditions.
The quality is always modified, the pitch raised, the resistance in-
creased. (5) Absolute dulness on firm percussion very rarely
exists; and thenote may be " clearer" over highly consolidated tissue
than over healthy lung [137]. (c) The morbid quality is either
wooden, tubular, amphoric, or, infinitely rare instances, genuinely
tympanitic [214]. (d) The former three varieties of morbid quality
may be rendered more intense by proximity of hollow organs, the
stomach or distended colon, to the hepatized part, or by inclusion
of large bronchial tubes within its area (as originally suggested by
Dr. Hudson); but they may exist in perfection at the right base
posteriorly, 3 as well as at the left, and also in the axillary regions.
(e) While the hepatized base gives tubercular resonance, that of
the non-pneumonic apex may be ofexaggerated quality (Type II.).

1 Even where the consolidation of the bases is extreme, and the amount of
pleural lymph very small, there may on the other hand be well-marked friction-
sound. Skinner, U. C. H., Males, vol. ix. p. 98: here the lungs, though emphy-
sematous, weighed 37J oz. and 42$ oz.

2 When pneumonia supervenes on extensive emphysema, this will be the case ;
the vocal resonance may be less marked over the pneumonic than the simply em-
physematous parts, and yet the fremitus be well maintained over the former—on
the right side. Skinner, U. C. H., Males, vol. ix. p. 95.

3 Lewis, U. C. H.,Females, vol. ix. p. 320.
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(/) While the hepatized base gives dull resonance of Type I., the
non-pneumonic apex may somewhat lose its normal pulmonary tone
—but this never becomes tubular, as it does when fluid has accumu-
lated inferiorly. (g) The amount of tone and of abnormal quality
in the same spot varies, or rather may vary, within brief periods;
the change may be referable to the states of bronchial accumula-
tion, or to varying flatulence in the abdomen—or prove inexplica-
ble, (h) The superficial area of the hepatized tissue is sometimes
sharply, sometimes feebly, defined by the percussion-signs. In this
aspect the sense of resistance is a safer guide than the tone; for
unquestionably conduction exercises a disturbing influence in a
sideward direction as well as in a direct, or vertical, line [221].

1093. The surface over the solidified tissue furnishes blowing
respiration of the diffused or tubular varieties, sniffling, metallic,
abrupt and divided in rhythm [280]; the denser the hepatization,
the more metallic the quality. In distant parts the respiration is
exaggerated. No crepitant rhonchus forms in the actually hepa-
tized part, but, generated on its confines may be heard therein
only, or (likewise conducted through the dense tissue) may be ac-
cidentally caught through the loud inspiration-sound.

1094. Bronchophony, sniffling, metallic and intense, sometimes
quasi-aegophonic, ranks as the special form of vocal resonance.
But the most perfect pectoriloquous whispering bronchophony
may occur,1 or the first resonance may be followed by a separate
whispered echo.3 Bronchial cough and unnatural. intensity of
transmission of the heart's sounds, complete the list of discoverable
signs.

1095. Of all the signs, the intensified vocal fremitus, the abnor-
mal percussion-note, and the metallic tubular breathing, are the
most important.

1096. Sonorous rhonchus, erroneously referred by Laennec to
compression of the bronchi by the indurated pulmonary tissue, is
an accidental, and, in the adult, rare effect of coexisting bron-
chitis.

1097. In certain rare cases of pure red hepatization, the physical
signs, with the exception of dulness under percussion, are wholly
wanting; the vocal fremitus is deficient; there is neither vocal
resonance nor respiration heard on the affected side. These pecu-
liar conditions seem probably to depend on such extensive closure
of bronchial tubes, as to prevent the possibility of reinforcement
of respiration or of vocal sound within them, while the side is
motionless, and the powers of conduction of the lung (which, we
know, vary widely according to the precise acoustic conditions of
the hepatized substance [425, d])are annulled. Pressure on a main
bronchus by an enlarged gland or tumor, if of sufficient size to

1 McLane, U. C. H., Males, vol. xii. p. 181.
a Wright, U. C. H., Females, vol. xv. p. 14.
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obstruct the tube completely, will produce this effect on the signs ;
but such pressure is not a necessary condition.

1098. A more singular state of things still may exist. Tubular
respiration may be intermittent—sometimes existing, sometimes
no respiration being audible. I have traced this in one instance
to pressure on the main bronchus of the affected side—obviously
acting at various moments with different amounts of force.1

1099. IV.—In the stage of gray hepatization, interstitial suppura-
tion, or liquefied exudation-matter, the signs are essentially the
same as in the previous stage. If suppurating or liquefied spots
freely communicate with bronchial tubes, loose liquid rhonchus,
more or less thin and high-pitched, according to the more or less
completely purulent quality of the fluid in the lung, will be pro-
duced. But such communication is, of course, a matter of acci-
dent; and, admitting the occurrence both of communication and
rhonchus, I know of no character by which such rhonchus can be
positively distinguished from bubbling rhonchi arising in tubes
surrounded by the consolidated tissue.

1100. There may, too, as in the previous stage, and through the
same causes, be complete absence of all auscultatory signs. I saw
a remarkable case of this kind in 1847, with Dr. Storrar: there
were neither respiration-sounds nor rhonchi audible in front of the
chest, directly over lung thoroughly infiltrated with yellow semi-
liquid exudation ; dulness the most absolute was the only physical
sign in the spot.

1101. Signs of resolution.—The resolution of pneumonia may
occur, in some very rare instances, before red hepatization has
been effected ; but in the vast majority of instances, the disease
has advanced to the hepatized stage before resolution commences.
The signs of this favorable event are, first, a change in the quality
of the tubular breathing; it falls in pitch, becomes less sharp and
metallic, more open—in a word, of diffused blowing type, a change
serving as a transition to a harsh and weak respiration. The bron-
chophony rapidly loses its peculiar sniffling quality, but holds on
to a slight amount for some time; while either redux crepitant or
fine bubbling rhonchus, becomes, and remains, audible for a varia-
ble period. The percussion-sound gradually grows pulmonary,
and, as a rule, in cases of favorable course, more rapidly recovers
its natural character than after the absorption of pleuritic effusion.
I have known the tone scarcely different from that of health in a
spot where, three days before, there had been very marked dul-
ness: but such rapid resolution is, unfortunately, very rare; and
there are instances, conversely, in which wooden quality and much
resistance hold on for a considerable time.

1102. It has been made a matter of much dispute, whether re-
traction of the chest-walls may occur in the advanced periods of

' Beckett, U. C. H., Males, vol. v. pp. 231, 274.
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pneumonia, where no suspicion can exist of the presence of pleuri-
tic effusion. Dr. Stokes teaches the affirmative. Contraction may
be observed, he states, in cases where the lung has been long indu-
rated and still continues impervious, and may even coexist with
gradual and ultimately perfect resolution. In all cases where he
has observed this contraction, the primary disease has been of the
typhoid type; in one instance of the kind, the contraction seemed
to affect the whole side more than is general in pleurisy; in other
cases it was very similar to that of empyema. M. Woillez main-
tains, on the contrary, that where contraction occurs in pneumonia,
there has always been some effusion into the pleura, and that the
process of contraction is identical with that in simple pleurisy.
M. Grisolle adopts the same views respecting this question as M.
Woillez. In nine cases of simple pneumonia, antero-posterior and
circular admeasurement failed to detect any diminution of size dur-
ing the progress of convalescence.

Some years since I observed a case of extensive pneumonia of
the left side, in which indisputable depression of the latero-anterior
part of the chest gradually took place during the progress of re-
covery. As far as physical and symptomatic evidence can decide
the point, there was certainly neither pleural exudation nor liquid
effusion in this instance; hence, although, as in Dr. Stokes's cases,
there was no post-mortem examination to decide the question, I can-
not help feeling persuaded that simple pneumonia may entail the
alteration of shape which I thus believe I have actually witnessed.
Perhaps, all things considered, the most efficient agent in producing
depression of thechest after pleurisy, is the contraction of the plastic
matter exuded on the pleural surfaces. Why should not the same
contraction, occurring as a law of its existence, of exudation poured
into the substance of the lung, cause similar alteration in the form
of the thorax ? I say similar, not the same in amount, because, in
the case of pleurisy, there is another well known cause of depression
(diminution of bulk by fluid pressure), which does not exist in the
instance of pneumonia. It appears curious that M. Grisolle (who
professes to have seen the size of the lung, enlarged by interstitial
exudation solely, gradually return to its natural state) should
maintain depression of the surface to be impossible. What is to
prevent the tendency to diminution of bulk from gradually bring-
ing the lung to a less volume than in health ; and this once effected,
will not depression of the parietes inevitably follow ?

1103. The rhonchus crepitans redux, like the true crepitant,
suggests the idea of crepitation; but the crepiti constituting it are
moister and commonly more suggestive of " bubbling;" they con-
vey the impression of larger size, are more slowly evolved, rarely,
if ever, occurring in abrupt puffs; are comparatively few in number;
are more or less dissimilar to each other; somewhat irregular in
occurrence; and frequently audible in expiration as well as in in-
spiration, though more specially appertaining to the latter.
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1104. Such are the ordinarycharacters of the rhonchus coexisting
with the resolution of pneumonia. But in a certain number of cases
its properties are much more similar to those of true crepitation :
it possesses the same dryness, the same minuteness (I have never,
however, observed redux crepitation of greater delicacy than the
primary, as M. Grisolle appears to have done), and coexists with
inspiration only. The observation of these facts, and of the vague
manner in which the phrase "redux crepitation" is applied to the
rhonchi existing in lungs undergoing the resolution of pneumonia,
coupled with examinations made for the express elucidation of the
point, has long led me to the conclusion that under that phrase are
confounded two very different phenomena. These phenomena are
a fine bubbling rhonchus, and a truereturning primary crepitation.
The former is by far the more common, has all the characters of a
humid rhonchus, and is, I can scarcely entertain a doubt, produced
in the minute bronchial tubes; the latter, which affects the charac-
ters of primary crepitation, is probably generated in the same seat
and manner as this.1

1105. The immediate cause of the fine bubbling rhonchus attend-
ing resolution is probably the passage of air through fluid con-
tained in the minute bronchi: and this fluid may either be the
result of capillary bronchitis, or be merely on its passage from the
previously engorged and now©edematous lung. This latter opinion
seems calculated to throw some light upon the cause of a circum-
stance with which auscultators are well acquainted: namely, that
the rhonchus ofresolution ofpneumonia sometimes lasts but a few
hours, and at other times persists for weeks.

1106. Signs of abscess.—When, instead of the infiltrating form of
liquid exudation or suppuration, abscess occurs, the physical signs
are of course peculiar. The student should remember that in
diagnosticating pulmonary abscess, the first point, if possible, to be
ascertained is, whether the signs of pneumonia have existed in the
organ which is suspected to be the seat of purulent collection.
Admitting this to be settled in the affirmative, the special signs of
abscess will vary according as the pus has been more or less com-
pletely evacuated, or is still retained.

1107. First, in the case of a pulmonary abscess of which the con-
tents are more or less completely evacuated, the diagnosis is grounded

1 It will be observed that the rarity of true redux crepitation is in accordance
with the theory which localizes the primary rhonchus in the parenchymatous exu-
dation [323] : it is in truth unlikely that the physical condition of the interstitial
plastic exudation should often be similarat the two opposite periods of themalady;
and henceimprobable that a given phenomenon, depending for its existence on that
condition, should frequently occurwith identical characters at both those periods.
But the thing may, a priori, be conceived a possible occurrence; and sowe find by
observation, that the effectwhichwould follow, did it occur—that is, thereappearance
of the true primary rhonchus—is occasionally met with. On the otherhand, were
the primary rhonchus produced by bubbling in the interior of the vesicles, there is
no obvious reason why the return of true primary crepitation should not be an
invariable sequence of resolution.
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generally on the fact of the signs of excavation supervening upon
those of pneumonia. The percussion-sound is either dull with
marked parietal resistance, or of tubular, amphoric, or cracked-
metal quality; the respiration is cavernous, or tubular, accompanied
with large-sized, thin, metallic, echoing rhonchus. The vocal reso-
nance may be bronchophonic, pectoriloquous, or null.

1108. Secondly, in the case of an abscess with its contents retained,
in consequence of wantof ready bronchial communication, the signs
are, of necessity, extremely obscure. There are none, indeed, of a
really distinctive kind. The resistance is marked, the percussion-
sound may be toneless or tubular, the respiration tubular, and the
vocal resonance strongly bronchophonic. But all this might have
existed before the formation of abscess.

1109. Sphacelus of the lung—one of the very rarest terminations
of acute pneumonia 1—would be signified by the signs of a cavity;
the expectoration growing, at the same time, profuse, and of peculiar
fetor.

1110. An oedematous state of the parenchyma may remain long
after the resolution of pneumonia.

1111. Symptoms, (a) Prodromata.—A certain proportion of
adults, varying between a sixth and a third of the whole number
attacked, suffer from prodromata in the shape of general febrile dis-
turbance, of from one to four days' duration, after the action of the
cause, and before any local symptom of the disease makes its ap-
pearance. In the majority of cases the invasion is sudden.

1112. (b) Invasion.—The invasion of the disease is marked by
rigors, followed by pain in the side, short cough, oppressed breath-
ing, and sometimes cephalalgia and vomiting. Rigors, oftentimes
severe, are veryrarely deficient: in a large proportion of cases they
form the phenomenon of invasion: with greater frequency, indeed,
than in any affections, except ague, and perhaps puerperal fever.
The respiration is often accelerated greatly out of proportion with
the pulse, *at the very outset,—before any local symptom or sign
points to pneumonia.

1113. (c) Actual disease.—1. Local.—Among the symptoms of the
actual disease stands pain in the side (29 only of 301 patients
escaped it; and in 161 of 182 it appeared within the first twelve
hours; Grisolle). This pain, generally seated below the nipple
on the affected side, and rarely corresponding precisely in seat with
the pneumonia,, depending commonly on coexisting pleuritic irri-
tation, in infinitely rare cases springs apparently from the lung
substance itself; in the latter case always slight; in the former

1 The rarity with which gangrene of the lung originates in acute sthenic inflam-
mation is now generally recognized. Of 305 cases of pneumonia analyzed by M.
Grisolle,not one terminated by gangrene; and of 70 cases in various journals
perused by him, 5 only could be considered positive instances of this mode of ter-
mination of the acute disease.



288 DISEASES OF THE LUNGS AND APPENDAGES.

variable in amount and increased by cough and parietal pressure,
and sufficiently difficult of explanation [789].

1114. Increased frequency of breathing, to a variable amount, is a
constant symptom; occurs within the first few hours; and raises
the number of respirations to from 24 up to 80 per minute,—from
30 to 50 being the more usual extremes. The amount of subjec-
tive distress varies inexplicably: not uncommonly 30 to 40 respira-
tions per minute may exist without the patient being conscious of
particular dyspnoea,—whereas, if they reach 70 to 80, speech is ob-
structed, and suffocation may appear imminent: but, on the other
hand, a man breathing 60 to 70 times in the minute,1 may be whol-
ly unconscious of dyspnoea. The frequency of breathing does not
depend on any particular seat of pneumonia, nor even, singularly
enough, on its extent,—at least, necessarily. I have known double
pneumonia attended with a less number ofrespirations than inflam-
mation of a limited portion of one lung.

1115. Now the heart's contractions do not increase in frequency
in the same proportion as the respiration,—hence the ratio of the
two becomes more or less perverted. Thus, for 100 pulsations per
minute there may be 60 respirations (I have seen this)—numbers
giving a ratio of 1.7 :1, instead of4.5 :1, that of health. The same
pervertion exists in those exceptional cases of pneumonia in which
the pulse maintains a low frequency throughout; nay it here seems
to attain its maximum possible limit, as I have actually known the
pulse beat 56, while the respiration oscillated between 60 and 70. 2

In certain cases of asthenic pneumonia, the ratio may fall quite
within the limits of health, as 132 : 32, or 4.1 : l.3

1116. The significance of the perverted pulse-respiration ratio is
great; I have found it in several instances, prove the first sign of
sthenic pneumonia, appearing before crepitation or rusty expectoration;
as per contra, a return to, or towards, the healthy standard, may an-
nounce resolution some days earlier than the rhonchus crepitans redux. 4

1117. Cough, in the great majority of cases, occurs within the
first twelve hours,—moderate in amount, rarely paroxysmal, more
severe in double than single pneumonia, and diminishing, occasion-
ally even ceasing, towards the close in fatal cases. It is accompa-
nied in the majority of instances with expectoration of very striking
characters,—sanguinolent, or rusty in tint, viscid, semi-transparent,
adhering to the vessel, but slightly aerated, passing through vari-
ous shades of orange, apricot color, faintly greenish, and lastly be-
coming white—then opaque and of bronchitic qualities. In some
cases the sputa are diffluent, watery, and of dull brown, or even

1 Styles, U. C. H., Males, vol. x. p. 306. 8 Idem.
3 Sheers, U. C. H., Males, vol. xv. p. 85.
4 Craddock, U. C. H., Males, Clin. Lect., loc. cit. p. 144. I have observed the

same perversion, antecedent by twelve hours to any physical sign, in a case of pyo-
hsemic pneumonia following the excision of axillary cancer.
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faintly blackish, hue,—resembling liquorice juice, or prune juice,—
conditions of evil augury. The red tint of the sputa in the mass of
patients comes on during the first forty-eight hours, and after the
fourth day its appearance becomes very unusual; once developed,
it may last from one to fourteen days. In some rare instances, the
sputa continue white throughout; and yet rarer ones, especially
where the pneumonia is central, or of the upper or still more rarely
of the lower lobe,1 there is no expectoration. If the expectoration
in pneumonia be actually more or less profusely bloody—if there
be haemoptysis, in short—the pneumonia is, according to my expe-
rience, tuberculous.

1118. Microscopically the rusty sputum consists of muco-epithe-
lium, blood-disks, exudation-cells, amorphous patches of exudation-
matter, oil-globules and granular fat sometimes in large quantity.
Moulded exudation-casts of the ultimate bronchial tubes, and even
of the air-vesicles, studded moreor less abundantly with exudation-
cells, are sometimes to be seen: but the opinion of Remak as to
their significance and constancy seems unfounded. True pus-cells
are very rare in the sputa at any period, and never appear in the
rusty sputum, as far as I know. Accidental ingredients, such as
biliphaein, are met with in certain diathetic varieties of the disease.
Sugar exists in sufficient quantity, sometimes, at the height of the
inflammation to be discoverable by Trommer's test: the interference
with oxidizing processes in the hepatized tissue accounts both for
the oil and sugar in the sputa.2

1119. The expired air is sensibly colder than natural, especially
when the respiration is very frequent; and the quantity of carbonic
acid expired, as originally shown in the last century by Nysten,
falls sensibly below the average [510].

1120. 2. General.—The pyrexia of pneumonia is habitually well
marked. TYiq pulse may reach 140 to 160 beats per minute,—and
in the mass of serious and fatal cases, is of much greater frequency
than in those of recovery, generally attaining its maximum fre-
quency by the third or fourth day. I have, however, known
pneumonia run its course, both in old persons and in young adults,
with a pulse never exceeding 60; but in these individuals the
healthy standard has, on recovery, proved even still lower. Unless
when very frequent, the pulse is habitually full and resisting: when
feeble and small, this sometimes depends on embarrassed circula-
tion, produced by distension of the right cavities of the heart with
blood. Fulness of the jugular vein occasionally appears under such
circumstances,—possibly, sometimes, from actual pressure on the
vena cava by the hepatized lung: jugular pulsation is a possible

1 McLane, U. C. H., Males, vol. xii. p. 180.
a The freer the use of amylaceous food, the easier is the detection of sugar in

the excreta of pneumonia, as of all other diseases in which sugar persistently or
temporarily impregnates the liquid secretions.
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occurrence, and pulsation even of the dorsal veins of the hand has,
in rare instances, been seen.

1121. The blood, buffed and cupped, is hyperinotic in the highest
degree,—the fibrine ranging from 6 to 13 per 1000. There is a
peculiar tendency to the formation of solid resistent coagula in the
right heart, and in the pulmonary arteries, an obvious source of
embarrassed circulation and occasionally actually causing sudden
death ; but I must express my dissent from the opinion of M.
Bouillaud, that their formation is an invariable attendant on hepa-
tization. These coagula rapidly soften centrally; they sometimes
contain genuine pus cells.

1122. The serum occasionally exhibits a milky aspect, from
excess of fat.

1123. The temperature of the skin rises; its feel often grows, as
specially insisted on by Dr. Addison, pungently, acridly, burningly
hot—not more so in the vicinity of the inflamed part than over
the rest of the chest. Sweating, sometimes copious, may occur
towards the decline of the disease; and sudamina may form in
abundance. I haveknown the temperature under the tongue reach
106° Fah.

1124. The digestive organs sympathize. The tongue varies in
appearance, but does not exhibit the characters attaching to
adynamia in sthenic cases: thirst, scarcely in the ratio of the fever;
anorexia; occasionally vomiting; tendency to constipation, or some-
times, especially in fatal cases and towards their close, diarrhoea,
more or less profuse; mark the implication of the alimentary canal.
Jaundice occasionally occurs, on the whole more frequently when
the right lung is affected than the left, but with little more frequency
when the disease is seated in the lower rather than the upper lobe
of that lung. Writers who insist that intercurrent jaundice is
limited solely, or almost solely, to pneumonia of the right base, at
once ignore the evidence of facts, and strive to support what
appears to me a false theory (that of irritation by continuity or
contiguity of texture) of the mechanism of pneumonic icterus.
They forget, too, that hepatitis itself even is not an active cause of
jaundice. The truth seems to be that, when much obstruction
occurs in the right cavities of the heart, the clogged state of the
vena cava falls back upon the radicles of the hepatic vein; these
in their swollen state press upon the minute bile-ducts, and cause
stagnation of their contained bile, which is then absorbed into the
circulation. I have seen two cases, post-mortem, fully sustaining
this view.

1125. The characters of the urine, of ready clinical discovery,
may be set down as follows, from the analysis of a considerable
number of cases. The specific gravity ranges between 1012 and
1030, the maximum being observed at the height of the disease,
the minimum at the outset and at the period of convalescence.
Crystals of uric acid occasionally, urates in abundance, coincide
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with deep color, strong urinous odor, and high specific gravity.
Muco-epithelium occurs indifferenly at all periods. Convalescence
is sometimes coeval with a copious appearance of crystalline triple
phosphate, or of oxalate of lime, with or without the former salt:
where both are at first associated, the phosphate may disappear in
a day or two, the oxalate remaining. 1 Albumen maybe absent
from first to last, appear temporarily,or exist in the urine of every
twenty-four hours from first observation to convalescence 2—always
in very small quantity. My observations prove that no connection
exists between the appearance of albumen and convalescence.

The organic constituents generally range high, the inorganic
salts fall below the average. Eedtenbacher ascertained that, in
particular, the chloride of sodium gradually diminished until
hepatization was established, when no traces of it could be found
—the salt reappearing with resolution of the disease.3 Dr. L.
Beale, further, finding an excess of the chloride in the sputa, refers
the latter fact to a determination of the salt to the inflamed lung,
depending on the activity of morbid cell-development occurring
within it.4 It is, however, to be remembered that deficiency of
chloride of sodium in the urine is by no means peculiar to pneu-
monia—occurring (though to a less serious degree) in pleurisy,
capillary bronchitis, and acute tuberculization of the lung. The
nature of the food consumed at the time of examination must not
be forgotten. And it is yet open to question, whether pneumonia
be always attended with diminished proportion of the chloride.
In a recent instance of acute rheumatism,5 the chloride appeared
in full quantity, during the course of an intercurrent attack of
pneumonia. 0

1126. Among cerebral symptoms, the only one of frequent occur-
rence is cephalalgia; it comes on from the first, as an attendant on
the febrile state. Delirium, coma, and convulsions are rare; com-
plete insomnia is seldom observed. The organs of sense are not
specially affected; epistaxis, however, is sometimes met with.

1127. Prostration of strength, as a rule, occurs from the first, and
is so positive and so marked, that the fact may be made available
in diagnosis; the exceptions are very rare. The face, more or less
anxious in its expression, is of heightened color generally, or par-
ticularly about the malar bones—the tint being actually red or
tending to lividity—or pale, sallow, yellowish, earthy-looking.7

1 P. Kennedy, U. C. H., Males, vol. viii. p. 79, May, 1849.
2 A. Bishop, U. C. H., Males, vol. ii. p. 194,July, 1847.
3 Zeitschrift der Gesellschaft der Aerzte zu Wien, 1850.
* Med. Chir. Trans., vol. xxxv. p. 325, 1852.
6 Tennant, U. C. H., Males, vol. xvii. p. 1.
6 But the influence of rheumatic pyrexia, per se, is yet undetermined. It may

be that, like the paroxysm of ague and of hectic, it tends to increase the quantity
of chloride. Vide S. Ringer in Med. Chir. Trans., vol. xlii.

7 Dr. Beale suggests that this sallow tint may be due to deficiency of chloride
of sodium in the blood. Loc. cit., p. 369.
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When one malar surface only is red, this has been affirmed to de-
pend rather on the decumbency of thepatient, than on the influence
of the lung affected: there is, however, nothing unreasonable in the
supposition that the innervation of the sympathetic in the face may
be modified through excitement of that nerve in the inflamed lung.
The state of the pupil deserves investigation. The decumbency is most
commonly dorsal, with inclination to one or the other side. Andral
affirms that not one out of fifteen patients lies on the affected side.

1128. Emaciation rarely reaches the amount noticed in other
acute diseases of equal or nearly equal danger: whether the non-
destruction of fat, consequent on defectiverespiration, explains this,
is a matter for inquiry.

1129. Terminations.—The anatomical terminations of acute pneu-
monia are—by resolution, diffuse suppuration, abscess, gangrene,
and chronic induration; the clinical terminations, by recovery,
death, and lapse into the chronic state.

1130. Resolution, of which the signs have already been systema-
tically set down, occurs at very various periods, and with different
combinations of those signs. Thus, of 103 convalescents, observed
by M. Grisolle, and discharged from hospital between the twentieth
and fifty-fifth days of the disease, 37 had no morbid signs, 36 weak
respiration, 14 slightly blowing respiration, 11 redux crepitant or
" subcrepitant" rhonchus, and 5 deficient expansion with bronchitic
rhonchi.

It is most important to observe that the physical signs of reso-
lution, when the entire lung has been affected throughout by
idiopathic inflammation, make their appearance first at the apex.
If they pursue the contrary course, travelling from below upwards,
the existence of tubercle superiorly is to be strongly apprehended.

1131. Absolute fall in the frequency of the pulse and respiration,
affecting, however, the latter in excess, whereby the pulse-respira-
tion ratio returns somewhat nearer the natural standard—diminished
heat of skin—with occasionally more or less marked changes in the
urine as already described, are among the most striking general
symptoms attending resolution.

What support does the dubious doctrine of crises and critical
days receive from the phenomena of pneumonia ? Copious perspi-
ration, cutaneous eruptions, hemorrhages from the nose and kidneys,
fetid dejections, and depositsof urates, have been set down as critical
occurrences. In respect of critical days, M. Andral refers to 112
cases, of which, it is affirmed, one-half terminated on the seventh,
fourteenth, or twenty-first days. In 34 cases, collected by M. Grisolle,
where resolution occurred between the fourth and twelfth days, the
fifth and ninth days are, on the other hand, the only ones exhibit-
ing undue shares (9 and 11) of recoveries; the seventh day contri-
buting only 3, or not quite 9 per 100 of the whole number. 1

1 The whole subject of crises and critical days requires re-examination. Traube,
who in his recent work (Ueber Krisen und kritische Tage—or B. and F. M. C. Rev.,
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1132. The symptoms of diffuse suppuration are vague and unsa-
tisfactory. Shivering may be completely absent, and dark fluid
liquorice-juice expectoration, to which some writers attach much
significance, may exist in the stage of red hepatization. The gene-
ral symptoms become more severe, and ofadynamic character—dry
tongue, sordes on the teeth, pinched features, anxious expression,
clammy skin, failure of strength of pulse, wandering delirium, or
somnolence, and semi-coma occur. But all this may happen in cases
where no suppuration has taken place; and, as already admitted,
there is no positively distinctive physical sign. Hence it follows,
that the difficulty of proving the fact of recovery after diffuse sup-
puration, is extreme; in truth, there is no conclusive evidence of
recovery having occurred in such cases.

1133. There are no positive symptomatic evidences of the for-
mation of abscess. The contents may be fetid, from a sloughing
condition of the walls. Such a case is readily to be confounded
with primary gangrene of the lung. Abscesses may terminate
favorably by passing into the state of quiescent cavity: and it is
alleged (although they early—sometimes in a week—become lined
with pyogenic, and, eventually, pseudo-mucous membrane) by
perfect cicatrization.

The symptoms and signs of gangrene of the lung will be sepa-
rately considered presently, as likewise the subject of chronic
pneumonia.

1134. Dating convalescence from the fall of temperature of the
skin, and restoration of the pulse-respiration ratio more or less
closely to that ofhealth, the process is generally rapid : the recovery
of strength, and such amount of flesh as has been lost, quickly
follows. The ex-patient is for a time easily put out of breath, and
often suffers from pain in the side, sometimes for many weeks.
Percussion-dulness and various forms of morbid respiration gradu-
ally, but slowly, wear off. The signs of pulmonary oedema sometimes
supervene.

1135. M. Macario records two cases of pneumonia, in which,
during the period of convalescence, formication and muscular
weakness, commencing in the palms of the hands and soles of the
feet, were followed by motor paralysis, perfect in the lower, imper-
fect in the upper limbs. The intellect was unaffected, and no
excitement of the spinal cord observed. Of the real nature of the
affection nothing is known: one case ended in recovery, the other
in death, withoutpost-mortem examination. 1 But it appears exces-
1853)refuses to admit crises of disease, but acknowledges in a novel sense that of
the fever accompanying them, appears to have struck out an important path of
inquiry. This writer settles the question that has puzzled alike schoolmen and
clinical observers from time immemorial, as to the relationship between the dis-
appearance of fever and the occurrence of critical discharge by cutting the Gordian
knot, and affirming that sometimes the crisis is the effect, sometimes the cause, of
the apyrexia.

1 Bulletin Gen. de Therapeutique, 1850.
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sively probable the symptoms may have depended on venous ob-
struction in the brain, produced by coagulation. I have seen the
same phenomena precisely in anaemic women. Besides, in the
convalescence from pneumonia, firm anasarca of a lower extremity
occasionally occurs, evidently depending on local venous obstruction,
caused by coagulation of the blood—and sometimes with, more
commonly without, imperfect evidences of phlebitis.

1136. The frequency of relapse has been estimated by M. Briquet
at about one-fifth, by M. Grisolle at about one-twenty-eighth of the
cases. The experience of this country supports the observation of
M. Grisolle as to the rarity of true relapse, announced by fresh
rigors, rusty expectoration, and crepitation.

1137. Mortality.—The mortality caused by pneumonia in Great
Britain is very serious. Taking the estimates of two years and a
half [816], as furnishing a fair average, we may rate the annual
mortality in England and Wales at about 18,908—an amount
actually giving this inflammation the third place among fatal dis-
eases. Further, out of 1,000,000 living population, 1201 annually
fall victims to pneumonia. In this country, as elsewhere, however,
the annual mortality from pneumonia is subject to serious and
inexplicable fluctuations. 1

1138. Pneumonia destroys life, in London, much more exten-
sively in the cold than the temperate months. It may be calculated
from the invaluable returns supplied in the Registrar General's
Twelfth Report, that in the metropolis the deaths in the quarter
ending June, averaged 774; in that ending September, 477; in that
ending December, 1185; in that ending March, 1250; for the five
years 1845 to 1849. The deaths average 2435 for the six coldest,
1251 for the six warmest months.

1139. In fatal cases, death rarely occurs before the sixth, or after
the twentieth, day. In the great majority of cases, the patient
perishes from gradual asphyxia; in rare instances from sudden
obstruction of breathing through oedema of the glottis. The
rapidity of the fatal issue is by no means always proportionate to
the amount of pulmonary tissue implicated.

1140. Prognosis. —The major influence regulating the prognosis
of pneumonia in individual cases is age. In new-born infants, and
after the age of seventy, the disease is almost always fatal: between
the ages of six and twelve, death is the rare exception; between
the sixteenth and twentieth years, scarcely one in fourteen of those
attacked perishes; while in each succeeding decade up to the seven-
tieth year, the deaths range between one-fifth and one-seventh of
those seized. As to sex, the disease, though destroying males more
extensively than females, is, relatively to the numbers attacked,
more fatal to females: the first of these propositions is based on
the Registrar General's Second Report, which gives 1339 male

1 Vide an interesting paper on this subject by Ziemssen, Ed. Med. Journ., 1858.
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deaths, 1064 female deaths, to 1,000,000 of each sex living; the
second on the results carefully obtained in France by MM. Briquet,
Grisolle, and others. Season, if we are to trust M. Grisolle's expe-
rience, has but slight influence on the fate of those actually seized;
of 100 pneumonic patients, very nearly the same number will
perish in summer and in winter: thisresult is rather startling, when
compared with that we have just obtained, showing the influence
of season in increasing the absolute mortalityof pneumonia [1188];
but the two are by no means irreconcilable. Habitual drunkenness
and weakness of constitution, are of unfavorable augury. Traumatic
pneumonia is, per se, the least dangerous. Inflammation of both
lungs*is more serious, as matter of experience, than of one,—as
also of a large mass, than a small portion, of one lung. The side
affected in single pneumonia does not appear to exercise any posi-
tive influence: but inflammation commencing with the upper,
appears on the whole, though the evidence is somewhat contradic-
tory, to be more dangerous than that first implicating the lower,
lobe. Above all, the so-called epidemic constitution is of signal im-
portance in estimating the prognosis: at one period recovery is the
rule, at another almost the exception.

1141. According to Remak, the earlier the expectoration of
fibrinous casts commences, and the more abundant and continuous
it is, so much the more certain and speedy will be the cure. In
fifty cases observed by him in Schonlein's wards, there were not
more than four or five, in which even a partial diminution of the
symptoms occurred previously to the appearance of the casts, while
in the great majority an amendment was first observed after their
occurrence.1 But, as already signified [1118], these observations
seem to require corroboration.

1142. Although marked acceleration of breathing is an unfavor-
able sign, it is not, even to the highest degree, of fatal augury:
recovery may take place where the respiration has reached 80 per
minute. I have, on the other hand, observed cases where an unfor-
tunate issue coincided with a slack rate of breathing throughout.

1143. Diffluent prune-juice sputa are of evil, but not necessarily
fatal, significance.

1144. Cases in which the local and general symptoms improve,
despite an extension of the inflammation, as proved by physical
signs, do not terminate out of proportion unfavorably.

1145. Sequela3,.—Pneumonia is very rarely immediately followed
by tuberculization of the lung: so rarely that intense predisposi-
tion to tubercle must be admitted, when such a consequence occurs.
If lungs, already tuberculized, become acutely inflamed, convales-
cence from the pneumonia often takes place as rapidly, as if the
lungs had previously been sound: and no increase in activity of
the tuberculous disease necessarily follows. This fortunate course

1 Diagnostische urid pathogenetisclie Untersuchungen (Berlin, 1845); or B. and
For. Med. Rev., April, 1847.
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is, however, only observed,at least only habitually-observed, where
a small extent of lung has been inflamed: if the, pneumonia be
extensive, rapid breaking-up of tuberculized parts may follow.
The anasarca just referred to [1135], sometimes comes on with ex-
traordinary rapidity and great suffering: two hours in one case
sufficed to enlarge a limb enormously.

114.6. Diagnosis.—The diagnosis of acute pneumonia as a rule is
simple. The combination of crepitant rhonchus, dull or tubular
percussion-sound, tubular breathing, rusty expectoration, burning
heat of skin, and perverted pulse-respiration ratio, is peculiar to
itself. No one of these conditions can, however, be held to be
pathognomonic of the disease; the greater the number of them
associated in any instance, the more certain the diagnosis. Thus,
though sputa having all the characters described [1117] are almost
peculiar to pneumonia, the naked-eye appearances, more especially,
cannot be held to be formally distinctive: for in some cases of me-
chanical congestion of the lungs, especially from mitral disease, the
expectoration may be somewhat viscid, faintly aerated, and semi-
transparent, and the blood-tint rusty. Again, analogous perversion
of the pulse-respiration ratio may exist in hysteria.

1147. The distinctive marks of capillary bronchitis [578], of fluid
in the pleura [809], and of acute phthisis [1598], are elsewhere
given.

1148. When pneumonia sets in with adynamic symptoms, it may
be impossible to distinguish the case from "typhoid" (Peyerian)
fever, with superadded pneumonia, until the period for the appear-
ance ofthe specific eruption, having passed with or without result,
decides the point.

1149. (Edema of the lungs is, except in very rare instances [324],
distinguished by the comparatively large size and bubbling charac-
ter of its rhonchus, by the absence of tubular breathing, by the
deficiency of febrile action, heated skin, and perverted ratio of the
pulse and respiration, and by the circumstances under which the
disease originates.

1150. Attention to the character of the different pseudo-rhonchi
(pleural, mediastinal, and parenchymatous), as elsewhere described,
will prevent their being mistaken for true crepitant rhonchus.

1151. Treatment.—Pneumonia is an inflammation; hence anti-
phlogistic remedies, and among these blood-letting, must hold the
firstrank among means calculated to bring it to a favorable issue.
Such is one d priori view of the proper management of the disease.
But if we hesitate to adopt this view, unless sustained by experience,
a difficulty the most disheartening meets us at the threshold of the
necessary inquiry. We find some men ascribing results the most
favorable to venesection pushed to startling extremes, and others
tracing an equal or yet greater success to a system of absolute non-
abstraction ofblood. Lamentable indeed is the spectacle of hostile
opinion and vacillating practice afforded by the history of the treat-
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merit of pneumonia from the days of Hippocrates to our own. Yet
from the experience collected within that lengthened period, infer-
ences may be gathered by the unprejudiced inquirer guiding to a
tolerably sure verdict concerning this still vexed question.

1152. In the first place, moderate Venesection has been numeri-
cally 1 proved by MM. Louis and Grisolle to diminish the mortality
and lessen the mean duration of the disease, and also curtail the
duration of its prominent symptoms, both subjective and objective,
the pain in the side, the febrile action, the peculiar expectoration,
and the physical signs. Whether venesection possess the power of
actually arresting the disease at the very outset, and preventing the
occurrence of hepatization, must be held to be yet scientifically
undetermined. If, on the one hand, in the immense majority of
cases, it be vain to push bleeding to extremes in the hope of pro-
ducing any such effect, clinical observation has more than once led
me to at least strongly surmise that active congestion may be pre-
vented from reaching the exudation stage by a well-timed abstrac-
tion of blood [1062].

1153. In acute sthenic pneumonia there are few barriers to vene-
section. Advanced age cannot be set down as an absolute preven-
tive; for Morgagni bled nonagenarians with success. But, in the
mass, aged persons bear bleeding badly, and recover in notably
smaller proportion if bled than if not bled. It does not appear that
either pregnancy or menstruation, provided the indications be oth-
erwise positive, stands in the way of the use of the lancet. I have
occasionally bled women laboring under pulmonary inflammation
during the flow of the catamenia without arresting the discharge:
and if such stoppage should occur, cupping over the sacrum, or
leeching the perineum, will prevent any ill consequences.

1154. During certain epidemic, bleeding is very badly borne;
and persons of a constitution either originally feeble, or shattered
by excess, social anxiety, physical privation, or chronic disease,
should, of course, be cautiously deprived of any of their, already
spanaemic or hypinotic, blood. If the disease be of asthenic type,
or even if a tendency to adynamia be distinct from the first, blood-
letting proves gravely injurious.

1155. Where legitimate, the earlier the bleeding the better.
Louis shows that pneumonic patients bled within the first four days
recover, cseteris paribus, four or five days sooner than those bled at
a more advanced period; and Dr. Jackson, the enlightened practi-
tioner ofBoston, has proved that by bleeding on the first day the
mean duration, in a mass of cases at the Massachusetts Hospital,

1 The mass of numerical returns bearing on the main question is large ; but un-
fortunatelyit is worthless. Obviously, when we find some therapeutists returning
their deaths as 1 in 90, oras 0 in 30, while, on the other hand, certain observers
plead guilty to a mortality of 33 and even 45 per 100, the conclusion is unavoida-
ble that either different diseases are referred to, or that errors in diagnosis, unin-
tentional orwilful, have been extensively committed.
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was lowered from 14.60 to 11 days.1 No period of the disease is
too late for blood-letting, provided the indication be thoroughly
and strongly established on general principles. Even the stage of
suppuration is by some held not to be a contra-indication, in itself
alone, to the use of the lancet; but, although the name of M. Andral
appears among those of the supporters of this doctrine, I have the
strongest doubts of its correctness. M. Grisolle refers to four pa-
tients, bled to ten or twelve ounces, and in whom post-mortem exa-
mination, the sole positive test, proved the existence of the puru-
lent stage. In all four cases, the fatal issue was obviously hastened,
in one almost immediately caused, by the loss of blood.2

1156. No fixed rule can be laid down for the quantity of blood
to be drawn; the mean amount of four pounds five ounces taken
from his patients by M. Bouillaud, has been most satisfactorily
proved by M. Grisolle to have produced no more favorable imme-
diate results (and of the ultimate effects what may not be feared ?)
than the abstraction of a mean quantity of two pounds seven ounces
from the mass of patients treated by himself and others.3 For my
own part, I strongly question the utility of even such amount of
depletion as this. Certainly no cases have of late years presented
themselves to me, in London practice, where it seemed necessary
or advisable to draw blood oftener than twice; eight or ten ounces
sufficing in the first instance, and some six or eight in the second.
Further, in cases of moderate severity, even in the male adult,
abstraction of eight to ten ounces from a vein, as the total quantity,
effects all the good to be obtained by general bleeding. But I
desire it to be understood that I only make this affirmation in
regard to the sphere of practice with which I am familiar—that of
the metropolis. Slow convalescence is not the worst evil in cases
where blood has been too lavishly sacrificed, especially by repeated
venesections. A form of spanaemia is sometimes induced which it
may take months, nay, years, to remove.

1 Putnam's Louis on Blood-letting. Boston, U. S., 1836.
2 Sometimes, as we have seen [1077], a lung apparently in a state of suppura-

tion is in reality infiltrated with softened fibrinous exudation—exudation cells
alone, and no pus-cells, being found with the microscope. This anatomical fact,
not generally known, may have some important bearing on the question of bleed-
ing after the stage of red hepatization has passed. But who shall distinguish,
during life, the case of softened exudation from that of suppuration ?

3 Even in our own country, it was at one time thought by many that bleeding
could scarcely be pushed far enough: men were systematically bled to convul-
sions. It was held theoretically sound to take away blood, the presumed source
of the existing evil, to the uttermost point; but it was forgotten, or it was not
known, that the increased impetus of the circulation during hemorrhagic reaction
might make up for the diminished quantity propelled. In those days, too, pro-
vided theory were satisfied, facts were held as matters of no importance. "Dr.
Gregory, of Edinburgh," reports Dr. "Watson, "used to bleed to the verge of con-
vulsion. His colleague, Dr. Rutherford, seldom went beyond three bleedings, and
generally accomplished his object by two. His patients recovered quickly; Dr.
Gregory's very slowly." Yet Dr. Gregory continued to cling to his practice, for he
had the theory of the hour on his side.
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Leeching, or rather cupping, over the affected part, should
always be employed in addition to general bleeding ; in very mild
cases it will suffice alone; local abstraction of blood assuages pain
much more directly and quickly than venesection. Four to six
ounces may, with propriety, be taken by cupping in a case of me-
dium intensity, in addition to the quantity drawn from a vein ;
all local pain sometimes instantly disappears after the operation.

1156*. That bleeding in inflammation generally is infinitely less
in vogue than formerly, is a fact known to all. Why has the
practice fallen into disrepute ? Is it because, as some affirm, the
qualities and type of diseases have changed, and asthenia become
that dominant element ? Obviously not so: for Broussais to his
latest breath, and Bouillaud and his adherents, and some exceptional
practitioners in our own metropolis, at the present hour, maintain,
on the ground of existing qualities and type, that inflammation
demands the lancet as pressingly as at any historic period of Medi-
cine. Is it because pathology has improved ? Not a whit more ;
they, who well-nigh drain their patient's veins, know the current
pathology quite as familiarly, and as confidently refer to that patho-
logy in their support, as they who dread even the application of a
leech. No ! we are simply in a period ofreaction from the excesses
of the Sangrado school. We have learned from our predecessors
the evils of over-bleeding—and seem, in my opinion, very much dis-
posed at the present day to learn from ourselves the evils of under-
bleeding.

1157. Tartarized antimony stands next in importance to vene-
section in the treatment of pneumonia—were I, indeed, henceforth,
in the management of this disease, forced to surrender either, on
the one hand, venesection, or, on the other, cupping and tartarized
antimony, I should not hesitate to relinquish the former. In what
manner this important agent produces its beneficial effects on the
lung, is matter of the loosest speculation ; —that it does produce
such effects, is the really important point, and one of which proofs,
obtained by scientific observation, abound. There is not any
available evidence to show positively whether the effects of anti-
mony on pneumonia are more marked when the mineral is, as is
technically said, tolerated perfectly or imperfectly, or when it is not
tolerated at all. The question could obviously only be decided by
numerical comparison ; and the number of cases in which complete
tolerance is observed (that is, total absence of effects on the stomach
and bowels) is relatively very small. Improvement often takes
place within eight or ten hours after the medicine has been com-
menced with, and without any notable effect on the alimentary
canal being noticed; whereas recovery also ensues when it acts
freely both as an emetic and purgative. Hence it is more as a re-
sult of prejudice (for what but prejudices are even plausible d
priori theories ?) than of logical deduction from experience, that,
in imitation of Rasori and Laennec, I prescribe antimony in such
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manner and combinations as are most likely to prevent its disturb-
ing the stomach. The salt should at first be given in doses of half
a grain, combined with dilute hydrocyanic acid, paregoric, and
tincture of orange-peel, every hour for the first three or four hours
—and the dose then increased, at intervals of two hours, to one
grain; in the course of twelve hours the quantity may be raised
to two grains—its repetition made less frequent, say every fourth
hour.

1158. The constitutional effect of mercury is by some held to be
peculiarly efficacious in the stage of red hepatization. It is even
maintained that when that stage has been reached, calomel is a more
valuable medicine than antimony. No scientific demonstration of
this view exists. If it were correct, the value of antimony in hos-
pital practice, at least, would be singularly small; for the great
majority of persons admitted into hospitals, have some amount of
hepatization, when first seen. Mercurials appear to me to be de-
sirable in those cases of pneumonia only, where, from some cause
or other, antimony is inadmissible.

1159. Attended as it is, with the maximum amount of hyperinosis
observed in any affection, pneumonia seems d priori, likely to be
controlled by free and rapid administration of alkalies. Half a
century ago, Mascagni treated the disease, during a severe epidemic,
on this plan, with remarkable success; his follower, Farnese, gave
the bicarbonate of potass in quantities varying from a drachm to
an ounce daily.

1160. Should adynamia appear early, or should the patient's
constitution be notably feeble [1154], antiphlogistic remedies are
wholly inapplicable. Carbonate of ammonia, with bark and wine,
then become the staple agents of treatment. The ammonia may be
associated with bicarbonate of potass.1

1160*. The announced success of the treatment by copious liba-
tions of brandy appears simply to furnish a fresh illustration (as
conversely Bouillaud's alleged triumphs by his saignSes coup sur
coup, in genuine " typhoid," Peyerian, fever) of the wondrous power
of the vis medicatrix Naturae.

1161. Blisters are not advisable in the earliest periods of-pneu-
monia : it would appear that they have no effect in shortening the
mean duration of the disease, and they certainly increase fever and
general irritation at the outset of the attack. At its more advanced
periods, when fever has been materially controlled, they, on the
other hand, relieve pain and dyspnoea, and seem to promote absorp-
tion of the infiltrated exudation. They may with advantage be re-
peated—care being taken not to apply them too close to the affected
part. Cold applications to the surface are strongly recommended
by some.

1162. The ordinary juvantia of the antiphlogistic regimen must,
i Furby, U. C. H., Males, a;t. vol. xi. p. 268.



301ACUTE PNEUMONIA.

of course, be carefully put in requisition; the bowels, if necessary,
should be opened by medicine; but profuse purgation, is, to say the
least, absolutely useless.

1163. Complete demonstration of the utility of treatment in pneu-
monia is found in the fact, that the mortality of the disease steadily
increases with each succeeding day it has been allowed to run its
course uncontrolled. The statistics of M. Grrisolle, referring to the
treatment by moderate bleeding and tartar emetic, show, that while
the mortality among those seen and treated within the two first
days, is only one-thirteenth, it rises among those whose treatment
does not commence till the eighth day, from one-third to one-half
of the whole number. Here, then, is a condition of success or the
reverse, which should never be lost sight of in estimating the value
of any given mode of treatment. There are certain other circum-
stances, beyond the control of the physician, which exercise a most
indubitable influence on the issue. Among these, the pre-existence
of organic disease, and the state of health generally of the individual,
hold an important place. But of all collateral conditions, age is the
most important: while at the two extremes of life, in the new-born
infant and the octogenarian, pneumonia is, as we have seen, almost
inevitably fatal; the mortality between the ages of six and twelve
scarcely exceeds two and a half per cent. And if it be true, that
between the ages of fifteen and thirty, the deaths equal about six
per cent, of those attacked—suddenly rise to about fourteen per
cent, in persons aged between thirty and forty—and thenceforth
steadily increase with each succeeding decade, it becomes manifest,
that, when we plume ourselves on the special excellence of afavorite
system of medication, we should take count of the ages of our pa-
tients. There are periods of life at which it is next to impossible
to save—there are periods of life at which it is not easy, with com-
mon prudence, to lose—a sufferer from idiopathic and sthenic pneu-
monia.

1164. And hence it is, that, in spite of its apparent gravity,
pneumonia is a disease which may, and actually has been, thera-
peutically played with—and this with seeming impunity to the
sufferers. Thus Skoda, drawing not a drop of blood, employing
solely extractum graminis, or a few grains of nitre, and in some in-
stances, corrosive sublimate, lost three only of forty-five patients;
but the mean age of the series was only twenty-five and three-quar-
ters years. 1

1165. The value of the treatment of pneumonia by chloroform-
inhalation, as practised by Wucherer, Baumgartner, Helbing,
Schmidt, and Yarrentrapp, must be as yet considered sub judice.
Varrentrapp, one of its most earnest advocates, admits his want of
perfect faith, for cases of severity were managed on other plans.
Had severe cases been included, his mortality would have averaged

1 Balfour's Report, Br. and For. Med. Rev., p. 591, Oct. 1846.
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about 11.5 per cent, in a mass of patients aged thirty,1 whose treat-
ment commenced on the fifth day.

I have in a very few instances tried this inhalation asa subsidiary
measure, but not with the flattering results described by its origi-
nators. Still, relief of cough and of dyspnoea do very certainly
temporarily ensue. Caution is requisite: Yarrentrapp lost a patient
clearly through the effects of the chloroform.

The number of inhalations averaged seventy-four in ten and a
half days; the inhalation was not pushed to stupefaction—the
vapor of a drachm only on cotton being allowed to enter the lungs
for ten or fifteen minutes; it was repeated every two, three, or four
hours.

1166. Should swelling of a limb with venous coagulation [1135]
have occurred, careful bandaging, saline douches, dry friction, and
shampooing are the means by which, with the aid of time, the
annoyance may be got rid of.

VARIETIES OF ACUTE PNEUMONIA,

1167. The varieties of pneumonia may be arranged in the fol-
lowing manner.:—

Varieties depending on—
(a.) Topographical seat j iower> central, marginal, hypostatic.
(b.) Textural seat Lobar, lobular, interlobular.
(C "f*ubjective Symp- { Obvious, latent, terminal.

In new-born
infants.

From aet. 2
to aet. 16.

Hardening of the cellular tissue,
diphtheritic disease.

Croup, cancrum oris, enteritis,
measles,hooping-cough, variola.

Rheumatic fever, puerperal fever,
phlebitis, glanders, pyohsemia,
peri- and endo-carditis, typhus,
typhoid, febricula,acute diseases
of the brain.

' Pulmonary tuberculization and
cancer, diseases of the heart,
cancer of abdominal viscera,

j diseases of the liver, scurvy,[ purpura, Bright's disease, &c.Chronic.
Acute.(d.) Secondary or inter-

current origin . In
adults

1168. (a) The topographical seat of pneumonia, though mainly-
interesting anatomically, is not devoid of clinical import, as a guide
to the observer in quest of the physical signs of the disease. Of
one thousand four hundred and thirty cases, seven hundred and
forty-two were of the right lung, four hundred and twenty-six of
the left, and two hundred and sixty-two of both organs. With
respect to the cases of double pneumonia, which hold a rather high
numerical rank (they furnish 18.3 per 100 of the whole series), it

1 The age of three patients not treated with chloroform, but included here, is
not given. Vide " Medical Times," Oct. 1851.
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is to be observed that the great majority of them were not so from
the outset; in other words, that the implication of the second lung
was secondary in point of time. This, indeed, is a matter of no
mean importance; for the existence of the phenomenon at one
only, or at both sides of the chest, will aid materially (where its
intrinsic characters are ill-defined) in distinguishing the true crepi-
tant rhonchus of pneumonia from the fine bubbling of capillary
bronchitis. And even with the qualification now mentioned, alone,
the frequency of double pneumonia is probably considerably ex-
aggerated in the estimate just given: fine bubbling has often been
mistaken for true crepitation, and a double capillary bronchitis
put down as a double pneumonia; it is traditionally well known
in Paris that even Laennec committed this error. The age of
patients, too, must be borne in mind: in the adult, the proportion
of double pneumonias does not probably much exceed one in
twelve;1 it has even been estimated so low as one in seventeen.
On the other hand (though from the long-standing confusion between
hepatization and collapse, the precise ratio cannot nowbe furnished)
it is certain the double disease is morecommon in early infancy and
childhood.

1169. In two hundred and sixty-four cases, the upper lobe was
affected one hundred and one, the lower one hundred and thirty-
three, the middle part thirty times (Grisolle). Pneumonia com-
mencing about the middle of the lung is rarely primary: it is
commonly either a sequence of endopericarditis or of blood origin
—a fact of obvious practical signification. The anterior margin of
one or both lungs is sometimes separately inflamed: I believe
that the frequency of this peculiar seat has been exaggerated from
confounding mediastinal pseudo-crepitation with true pneumonic
rhonchus.

1170. Under the term hypostatic pneumonia, asthenic inflamma-
tion occurring in the aged and adynamic, has been included, as
well as passive congestion of the lungs [1049], Clinically it is
impossible to draw the line between the two states: fortunately
the treatment for both is precisely the same, stimulant and calorific.

1171. (b) Textural seat.—The pneumonia of infancy and early
childhood, instead of spreading through a lobe of the lung, limits
itself (pretty frequently) to scattered groups of lobules, the inter-
vening tissue remaining sound: such pneumonia is called lobular?
So, too, pneumonia preceding the formation of secondary abscesses
or collections of exudation-matter in the lungs, sequential to

1 During one scholar year,when I was attending at the H6tel-Dieu, 48 cases of
pneumonia occurred in the wards of M. Chomel: 33 of these were of the right
lung ; 11 of the left; 4 were double.

2 Infantile pneumonia, supposed tobe the commonest of conditions, until the sim-
pletest of Bailly and Legendre demonstrated its rarity [940], bids fair now, through
exaggeration in the opposite direction, tobe expunged fromnosological lists. Fuchs,
for instance, denies that true pneumonic consolidation is to be seen in children
under five years of age.
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phlebitis and pyohaemia, commonly assumes this form, no matter
what be the age of the individual.

1172. True lobular pneumonia is distinguished in the dead
subject from collapse by the physical characters elsewhere [940]
enumerated. •

1173. The physical signs of lobular pneumonia are obscure. In-
spection, application of the hand, and mensuration give merely
negative results. Percussion, too, does not disclose such an amount
of dulness as can be clinically trusted to; which is no more than
might be anticipated, when we consider that the nodules of con-
solidated lung are separated by tissue perfectly permeable. In
many cases originally, to all appearances, at least, lobular, I have
found the percussion-sound duller than natural, it is true: but when
this was the case, and the opportunity of examining the parts
occurred, I invariably discovered such extension of the inflamma-
tion between the nodules as to reduce the organ, physically speaking,
almost to the state of ordinary consolidation. The respiration is
exaggerated in some points; harsh, bronchial, or even slightly
blowing (never tubular, solong as the pneumonia is simply lobular),
in the spots probably corresponding to the consolidated nodules.
Occasionally a few cracklings of an imperfect crepitant rhonchus
may be heard; but it is difficult to distinguish these from the humid
rhonchus of fine bronchitis—a disease almost constantly associated
in children with inflammation of the parenchyma.

1174. The signs of diffuse pneumonia in the infant scarcely differ
from those noticed in the adult. Crepitation, metallic tubular
breathing, and dulness under percussion are the essential signs:
the child's cry resounds with sniffling and bronchophonic character.
The crepitation is of larger size than in the adult.

1175. The interlobular cellular tissue may be the seat of acute
suppurative inflammation,1 pus occupying the situation that is
filled by air in interlobular emphysema. Or this tissue maybe
infiltrated with fibrinous exudation, which solidifies into induration-
matter, and causes considerable contraction of the lung, and sinking
in of the side—an exudation, however, more probably produced by
a low congestive than a true inflammatory process (vide Cirrhosis
of the Lung).

1176. (c) Amount ofsubjective symptoms.—Instead of running the
ordinary course with marked subjective symptoms, pneumonia may
be completely latent. The perverted ratio of the pulse and respira-
tion, and the physical signs, are then the sole guides to the detection
of the disease. Pneumonia occurs in this form solely under cir-
cumstances of general physical debility; it is either senile or
connected with adynamic diseases, of which it is an intercurrent
phenomenon.

1 Carswell's framed drawings, U. C. Museum, No. 57, C. b. 573.
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1177. Physically, latent pneumonia is characterized by the ra-
pidity with which it runs into solidification, and with which it
involves a great extent ofsubstance.

1178. In managing this form of the inflammation, the main at-
tention must be given to the state of the system generally. Vene-
section I cannot believe to be ever requisite; and abstraction of
blood, even locally by cupping, should be very cautiously ventured
on. Still, if the respiration be much accelerated, and consolidation
very rapidly extending, a few ounces of blood may be taken by
cupping. Dry-cupping is always a measure of utility, and unat-
tended with danger. The early application of blisters is by some
observers strongly recommended in this variety of the disease: I
have not happened to observe results justifying their confidence.

1179. (d) Secondary or intercurrent origin.—It is impossible to ex-
aggerate the importance of pneumonia, when occurring as a secon-
dary or intercurrent disease: in truth, the majority of cases of fatal
pneumonia belong to this class. It is intercurrent pneumonia that
commonly kills new-born infants, affected with hardening of the
cellular tissue and diphtheritic disease. From childhood to puberty,
croup, cancrum oris, measles, hooping-cough, variola, frequently
prove fatal through inflammation of the lungs. Again, we meet it
complicating the diseases of the adult,—and, if not at this period so
frequently fatal, not the less important for the practitioner to watch.
Thus it appears in continued fever, phlebitis, 1 glanders, puerperal
fever, inflammation of the bowels, and'of the brain or membranes,
and in acute rheumatism; among chronic diseases, in pulmonary
tubercle, Bright's disease, chronic affections of the liver, not so com-
monly as might be expected in organic diseases of the heart, and
in cancerous affections, not only of the thoracic, but of distant or-
gans.

1180. In treating intercurrent pneumonia, we must remember
that the inflammatory character of the local malady is modified
more or less seriously by the general state of the system. It is
exceedingly probable, indeed, that various differences exist in the
intimate constitution of many of the intercurrent pneumonias,—
though at present no absolute proof of the fact can be given.
Hence, if antiphlogistic management be proper, as it positively may
be in these cases, the state of the system at large should always be
allowed full control. This is more especially true in the instance
of diathetic diseases, such as rheumatism: it may be that colchi-
cum is a more important remedy than antimony for rheumatic
pneumonia. In pneumonia complicating purpura, the treatment,
except in regard of blistering and dry-cupping, is wholly that of
the blood-disease present.

1 Hill, U. C. H., Males, vol. x. p. 278.
20
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IV. —CHBONIC PNEUMONIA.

1181. Chronic pneumonia is rare as a sequence of the acute dis-
ease ; it is rare as a primary disease; it is common as a local at-
tendant on the progress of tubercle, cancer, and other adventitious
products in the lung.

1182. Anatomical characters.—(a) A lung chronically inflamed is
heavy, its tissue of high specific gravity, solid to the feel, tough, re-
sistant, torn with difficulty, more or less dry, or at most giving out
a little frothy pale buff fluid on pressure, non-granular on section,
or even when torn, and variable in color, dull brown, grayish,
dirty-whitish. These varieties of tint depend on the relative
amounts of permeable bloodvessel, black pigment, induration-mat-
ter, and slantingly divided bronchial tube on the surface examined.
The natural characters of pulmonary texture are untraceable.

1183. The solidified exudation essentially lies within the air-cells,
and sometimes blocks up the ultimate bronchial tubes. But in a
minor degree the inter-cell spaces may be infiltrated; just as con-
versely, in cirrhosis of the lung, the air-cells may suffer on a very
limited scale.

1184. There is no tendency to a softening process. Circum-
scribed gangrene, as originally shown by Carswell, occurs in very
rare instances, involving a small extent of substance.

1185. (b) There is, however, another form of disease in which
the affected tissue is clogged with induration-matter, less tough in
character, friable and short, and disposed to break up into a kind
of granular detritus. This condition forms, clinically as well as
anatomically, a middle term between pure chronic inflammatory
induration, and tuberculous infiltration. Whether it possesses
these characters ab origine, and so constitutes a special form, or is
merely a degenerate condition of that already described, I am un-
certain. As fat may be found in quantity in the induration-matter,
the latter view is probably the correct one.

1186. When acute pneumonia lapses into the chronic disease,
the strength and flesh, instead of returning with more or less
rapidity, continue to fail; there is habitual, though moderate, dys-
pnoea; sensations of discomfort and oppression within the chest
are almost constantly present; cough, with insignificant catarrhal
expectoration, and in the vast majority of cases not attended with
any (never, so far as I have seen, productive of notable) haemop-
tysis, exists. Thirst and anorexia, with irregular fever, which
gradually grows constant, and has its evening-exacerbation, rarely
followed, however, by any notable night-perspiration, betoken seri-
ous constitutional suffering; while in addition to all this, the loss
of flesh may, for a time, almost equal that occurring in the same
period in phthisis.

1187. Physical signs mark the changes in the lung. The thoracic
surface is more or less extensively depressed, according to the area
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implicated; the chest movements are impaired, especially the costal
ones; the antero-posterior diameter, and the superficial width of
the side diminish. The percussion-sound acquires the characters
of Type I. (dulness), or Type III. (hardness) [194], sometimes be-
coming wooden or tubular, with marked parietal resistance. The
respiration weak, uneven in quantity, harsh, bronchial, or diffused
blowing in the affected parts, is occasionally exaggerated beyond
these. The vocal resonance varies; it may be bronchophonic or
null: the vocal fremitus is intensified.

Chronic pneumonia has no rhonchus of its own; but there may
be fine bubbling from bronchitis or oedema. In all probability
under favorable circumstances, interstitial creaking-sound may be
produced by forced inspiration in lung-substance in this condition.

1188. M. Grisolle refers to a case observed by M. Requin, which
shows that the auscultatory signs in chronic consolidation may be
of a different kind—in fact, all of them negative; total absence of
all healthy or morbid respiration-sounds, of rhonchus, and vocal
resonance, the percussion-sound at the time being completely dull.
In the case referred to, the affection was mistaken for simple pleu-
ritic effusion; but the patient dying in a state of marasmus two or
three months after the outset of the affection, the sole morbid con-
dition discovered in the chest was very firm induration, neither
granular nor tuberculous, of the lower lobe of the right lung.
Unfortunately we are not informed of the state of vocal fremitus.
What the physical conditions were, capable of thus annulling the
effects of conduction, unison-resonance, and echo [438], remains
matter of pure conjecture; it is a parallel state of things to that
sometimes observed in acute solidification.

1189. Diagnosis.—In cases where the affection principally impli-
cates the upper lobe, and where obstruction of air-cells has been
extensive, while the contraction of the exudation-matter thrown
out into the substance ofthe lung has been active, flattening of the
infra-clavicular region will take place. Under these circumstances,
especially if, as often is the fact, among the general symptoms ap-
pear emaciation, and slow fever, the distinction of the case from
tuberculous consolidation becomes extremely difficult—impossible,
indeed, unless by the aid of repeated examinations at certain inter-
vals of time. The comparatively stationary condition of the part
in simple consolidation, taken in conjunction with the progress of
the general symptoms, if it do not perfectly explain the nature of
the case, will, at least, point to the necessity of a cautious diag-
nosis. Fortunately difficulties of the class now especially referred
to are of rare occurrence.

1190. Treatment.—The treatment of chronic pneumonia is not
essentially different from that of the early stages of tuberculization.
If the diagnosis were positively established, the occasional applica-
tion of a few leeches, or the abstraction of three or four ounces of
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blood by cupping, might be more freely ventured upon, in the ab-
sence of all acute symptoms, than in phthisis.

The external application of strong ioduretted solutions, the in-
ternal use of cod-liver oil, and bitter tonics, combined with alkalies,
are medicinally the agents most to be trusted to.

V.—(EDEMA OP THE LUNG.

1191. Anatomical characters.—(Edema of the lung is anatomically
characterized by infiltration of its texture with a colorless (or in
rare instances slightly sanguineous) watery fluid, more or less com-
pletely airless; the organ is inelastic, pits under pressure and
scarcely crepitates. The texture is unchanged, howeVer; frag-
ments, firm and resistant, sometimes sink instantly in water, after
trifling, or without any, pressure—sometimes float after firm pres-
sure. 1

1192. A slight amount of pulmonary oedema is pretty frequently
found, no matter what may have been the cause of death: clini-
cally this is insignificant.

1193. Mechanism.—When of clinical importance, pulmonary
oedema is in the immense majority of cases a secondary state, either
of passive or mechanical origin. Passive when it forms a part of
general dropsy, depending on morbid states of the blood, as in
Bright's disease, purpura or scorbutus, or occurs in the course of
acute general diseases, such as typhus or typhoid (Peyerian) fevers—
passive, too, when it follows as a sequence of congestive conditions
of the lung, as after the acute periods of bronchitis and pneumonia,
or in the course of chronic bronchitis. On the other hand it de-
pends on mechanical influence, when traceable to obstructive dis-
ease of the orifices or the left side of the heart, or on disease of, or
extraneous pressure on, the pulmonary veins.

1194;. Hypertrophy of the right ventricle and pulmonary artery
are conceivable causes of a sort of active oedema of the lung; but
I have not met clinically with oedema of the species.

1195. Section of the par vagum induces, among other effects on
the lungs, sero-sanguineous infiltration of their texture; but of the
influence of morbid states, dynamic or statical, of the nerve in
producing such oedema, nothing is known but by conjecture. The
effect in vivisections is probably of passive or paralytic mechanism.
Laennec taught that pulmonary oedema may occur as a primary
and idiopathic condition, and that the suffocative orthopnoea,
which sometimes cuts off children after measles, arises from such
oedema.

1196. In cases of general dropsy the external anasarca, as iswell
known, seems to be rapidly translated in some cases to internal
cavities, especially the peritoneum, more rarely the pleura. I have

1 Hill, U. C. H., Males, vol. x. p. 286.
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once or twice known the transference take place essentially to the
parenchyma of the lung.

1197. Considering the numerous ways in which pulmonary
oedema is speculatively producible, it is of rare occurrence.

1198. Site.—(Edema, under whatever conditions generated, is
usually either diffused through the lungs, or limited to those parts
where the laws of gravitation would naturally direct the fluid. But
serosity may accumulate especially at the apices. In a case of
emphysema, 1 carried to so high a point that the anterior edges of
the lungs overlapped superiorly, and almost completely covered
the heart inferiorly, and in which there were dilated bronchi, bron-
chial abscesses, and some spots of pulmonary apoplexy, the apices,
bearing the marks of the ribs upon them, were loaded with black-
colored fluid, airless and of watery consistence. There was no
disease of the mitral orifice or of the right side of the heart: nor
was there any obvious obstruction of the pulmonary veins.

1199. Symptoms.—Disturbance of respiration from a slight to an
intense degree, slight cough, watery, or sometimes rather tenacious,
expectoration, sensation of weight and heaviness within the chest,
constitute the symptoms—a combination anything but distinctive.
Nor are the physical signs conclusive. Inspection discloses nothing
sufficiently marked to be trusted to; the vocal fremitus may be
slightly intensified; the percussion-sound is duller than natural;
the parietal resistance increased ; the vocal resonance varies in cha-
racter ; the respiration is weak, and harsh, or even blowing, and
mingled with fine bubbling rhonchus, or in rare cases with a rhon-
chus not distinguishable from true crepitation [324]: the fine
bubbling rhonchus, when very liquid and well marked, is the most
distinctive sign.

1200. Diagnosis. —In congestion of the lung, if rhonchus exist,
it is drier than in oedema, the expectoration more viscid, and there
are no dropsical symptoms. Hydrothorax is unattended with
rhonchus, and the dulness, caused by the pleural fluid, changes its
seat with the posture of the patient. Pleural pseudo-rhonchus
[355], unless care be taken, may be confounded with the bub-
bling rhonchus of oedema. The rhonchus of capillary bronchitis
is rather to be distinguished, it must be confessed, by coexistent
evidence of bronchial inflammation, than by its own characters.

1201. (Edema, occurring after pneumonia, furnishes an indication
for the use of gentle tonics. If it form a part of general dropsy,
it is mainly to be relieved by means calculated to lessen the latter;
still dry-cupping and a succession of flying blisters to the chest,
sometimes exercise a distinctly beneficial local effect.

1 Skinner, U. C. H., Males, vol. ix. p. 97; the right lung weighed 42J oz., the
left, oz. : also Hill, U. C. H., Males, vol. x. p. 286 ; pneumonia sequential to
phlebitis and glanders.
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VI.—GANGRENE OF THE LUNG.

1202. Anatomical characters.—Laennec described two forms of
gangrene of the lung, the diffused and the circumscribed: the tis-
sue may besides sphacelate in patches or in nodules, embracing a
greater or less number of lobules. Of sixty-eight cases, sixty-two
are represented to have been of the circumscribed, six of the dif-
fused form.1

1203. In the diffused form there is no evidence of limitation,
either by exudation-matter or otherwise, of the gangrenous pro-
cess. In the circumscribedform, the sphacelated parts are surrounded
by tissue infiltrated by exudation-matter of low plastic type. In
both forms excavation occurs: in both, though more readily in the
former, perforation of the pleura, of the oesophagus, and even of
the diaphragm may ensue ; fatal pneumo-hydrothorax may thus be
caused. Or, both pleural layers, having been previously aggluti-
nated, may be perforated, and the gangrenous ichor conveyed
beneath the skin, subcutaneous emphysema following,—a series of
events, be it understood, of singular rarity. Hemorrhage, either
into the bronchi or pleura, profuse enough to cause instant death,
has sometimes occurred from perforation of a vessel; but this is
rare, inasmuch as both arteries and veins are commonly plugged
with coagula, not only in, but on the confines of, the mortified
tissue. The bronchi are cut abruptly across by the sloughing
process. An observation by Schroeder van der Kolk, 2 in which
he found the pulmonary lymphatics and the bronchial glands more
or less gorged with gangrenous fluid, requires confirmation:
though there can be little doubt of its correctness, both from the
character of the observer, and the fact that purulent matter dis-
tinctly makes its way from abscesses in the lung to the lymphatic
vessels.

1204. Pulmonary gangrene is so commonly fatal, and fatal in so
short a period, thatopportunities rarely occur of tracing the changes
undergone by the excavations it effects. There is evidence, how-
ever, to show that a cavity of the sort may eventually become lined
with a vascularized pyogenic, or pseudo-mucous, membrane, secret-
ing a fluid wholly free from gangrenous odor. In a case that has
been under my observation for a considerable period, and which I
believe to be of this kind, the sputa temporarily acquire a putrid
smell from time to time,—but whether from mere alteration in
quality of the secretion, or from patchy sphacelation of the surface
of the excavation, I am unable to say.

1205. A tendency to cicatrize is in very rare instances exhibited
by these cavities; but ofactually complete closure I have met with
no recorded example. A case described by Dr. Gerhard shows that
nine years after the formation of gangrenous excavation, closure
may not be effected.

1 Diet, de Medecine, t. xxii. 2 Obs. Anat. Path., t. i.
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1206. Cruveilhier describes an odorless variety of gangrene; the
texture falls into shreds; no smell is observed either during life or
after death.

1207. The diffused circumscribed forms are generally limited to
a single spot; nodular sphacelus, like pyohaemic abscesses, frequently
affects many together. The periphery of the lungs seems especially
to suffer from the latter, the postero-inferior and central parts from
the former. The right lung is more commonly affected with diffused
gangrene; both organs are implicated, when the disease is nodular.

1208. Pulmonary gangrene is either solitary, or associated with
similar change in various parts. The former is more common in
the adult; the latter in infancy. In certain hsemic diseases, too,
several parts of tissues suffers coetaneously or consecutively.

1209. The conditions, under which gangrene of the lung occurs,
may be thrown into tabular form, as follows:—

Gangrene ofLung produced by—
-p , * j- j Pneumonia, acute and chronic; tuberculization; cancer;

eaZ j hem°rrhage S hydatids.
ii. f Cardiac : acute endocarditis of the right heart.

Other thoracic < Mediastinal: tumor,
diseases . . ( Aortia: aneurism.

( Animal venoms ; stings of certain insects.„ I Morbid viruses { Glanders 5 exanthemata; typhoid fever;
Haemic diseases j { pui-pura; scurvy; pyohajmia gangrsemia.I Heteraemia; poisonous gases.

I -^P^eP sy > insanity; organic cerebral disease,
lungs . . . [

jr. *Traumatic.
A few words of comment on each of these varieties seem called

for.
1210. (I.) The rarity with which acute pneumonia eventuates in

gangrene, has already been insisted upon [1109]; where such ter-
mination does occur, it may be immediately determined by exces-
sive violence of the inflammation, or by obstruction, from extrinsic
pressure, of nutrient vessels; under either circumstances a depraved
state of the blood is, with general adynamia, probably necessary as
a prior condition. In the case of chronic pneumonia also [1184],
some such favoring condition of the blood is probably necessary.
In rare instances the vascular obstruction caused by the progress
of tuberculization and of cancer, by copious infiltration of blood,
and the pressure of a hydatid sac, have all been productive of local
gangrene. In all such cases, the nutritive processes are probably
impeded by pressure on local nerves.1

1 Nervous activity is so important an element in nutrition, that, as we know
some surgeons have imagined adventitious growths might be controlled by section
of the nerves supplying the locality in which they vegetate.
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1211. But by the obstruction of what vessels is the failure of
nutrition brought about ? Carswell held, by that of the pulmonary
artery. Of the obstruction of the contiguous branches of that ves-
sel, which he has figured, and which I have also seen on an ex-
tensive scale, there can be no doubt. But two objections may be
urged. First, there is no certainty that such coagula were not
sequential, instead of being antecedent, to the gangrene. Secondly,
physiologists assign the nutritive quality especially to the bronchial
arteries; while the blood of the pulmonary artery can only nourish,
it is held, after oxygenation in the capillaries and within a limited
area: now the state of the bronchial arteries in gangrene has never,
that I know of, been examined.

1212. (II.) May obstruction of minute branches of the pulmonary
artery, from circulation of the products of endocarditis of the right
heart, cause patches of gangrene in the lung? All I know on the
matter is this: In a child, cut off by endopericarditis affecting both
sides of the heart, and combined with central pneumonia of the left
lung, there were three or four pea-like spots in the inflamed tissue
distinctly gangrenous; the condition generally of the child was not
favorable to gangrene; and it seemed possible that plastic products
or minute fibrinous concretions from the endocardium might have
plugged the capillary vessels. Such facts, if not otherwise explicable,
would tend to prove that the nutrition of the lung is really in part
effected by the pulmonary artery; they would also corroborate Dr.
J. Taylor's views on the mechanical production of pneumonia by
endocarditic secretions. On the other hand, the nutrive importance
of the bronchial arteries would flow from the occurrence ofpulmo-
nary gangrene (as originally observed, I believe, by Dr. Macdonnell
of Dublin) from pressure of a tumor, or aneurismal sac on those
vessels.

1213. (III.) Carswell figures gangrene of the lung, associated
with that of the lip, ensuing on the bite of an insect. In children
gangrene of the lung has particularly been noticed after measles,
scarlatina, and variola, commonly associated with cancrum oris;
so, too, in the course of "typhoid" fever, purpura, and scurvy; in
rare cases of glanders; in the purulent, and in the gangrenous1

diathesis, the lung sphacelates in a certain proportion of cases..
Poisoning of the blood by inhalation of the gases evolved in ani-
mal putrefaction, seems to cause pulmonary gangrene in some
persons. The slow deterioration of the vital fluid, worked out by
habits of debauchery and by privation, lays the groundwork of
gangrene in many instances, if, indeed, it does not unassisted
directly produce it.2 In all cases of this class there is a tendency
to passive congestions and hemorrhagic effusion.

1 A diathesiswhich, though not generally recognized, is just as real as the puru-
lent,and for which the name gangrsemia might be adopted.

2 In Magnus Huss'sworkon Chronic Alcoholism, however, I donot find gangrene
of the lung set down among the effects ofslow alcoholic poisoning.
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1214. (IV.) The occurrence of gangrene of the lung has been
noticed by many persons as a dependence on cerebral disease. Of
the tolerably frequent concurrence of the two states, there can
be no doubt: and the former seems fairly explicable by deficient
or perverted nervous influence, just as the local gangrene, which
sometimes occurs in a hemiplegic side. 1

1215. (V.) In those rare instances where the lung has mortified
after external injury to the chest, some favoring condition of the
blood in all probability pre-existed.

1216. Influence of age.—Sphacelation of the lung occurs at all
periods of life; the subjoined table, constructed from his own ob-
servations by M. Ernest Boudet,2 furnishes by far the most trust-
worthy information on this point, as well as upon the frequency of
the disease, and, indeed, of spontaneous gangrene in general.

Cases
of
various spontaneous gangrene. Total

casesof gaugrene.Numbers
ofpost-mortem examinations. Ratio

of
cases

of

gangreneto post-mortems. Ratio
of

cases
of

gangreneto post-mortems.Cases
of gangrene

of
the
lung.AGE.

Children .... 135 5 1:27 9 14 1:9
Adults 156 2 1: 78 4 6 1: 27
Aged persons ... 220 2 1:110 7 9 1:24

511 9 20 29

1217. Symptoms.—The symptoms in the diffused form are great
general prostration, oppressed breathing, profuse expectoration,
frothy and purulent-looking, of gangrenous odor, with a small,
feeble, and very frequent pulse, aud all the general appearances of
intense adynamia. The power to expectorate is soon lost, and
death occurs directly from suffocation.

1218. The course of circumscribed gangrene is somewhat different.
At first the evidences of affection of the lung are commonly ex-
tremely obscure; the signs of pulmonary congestion exist, coupled
with an amount of prostration quite out of proportion with the ex-
tent of local disease. The expectoration muco-purulent, rarely
bloody in adults, frequently so in infants and children (if they
expectorate at all), acquires, the moment perforative communication
is established between the bronchial tubes and the gangrenous
tissue, properties more or less strongly characteristic of the disease.
It is of dirty-greenish, yellowish-brown, or ash-gray color; very
liquid; and exhales an odor distinctly gangrenous, or resembling
that of wet mortar, or sui generis but painfully fetid. In the adult
the breath commonly possesses the same fetor, but this may not
be constant; the expired air may be completely free for some

1 Clin. Lect., "Lancet," loc. cit. p. 281. 1849.
2 Archives de Med., Sept. 1843.
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minutes at a time from disagreeable smell; when suddenly, without
cough or any other apparent cause, it becomes intolerably fetid.1

Possibly temporary plugging of the bronchi communicating with
the mortified tissue may account for the absence of odor. In chil-
dren, fetor of the breath is less common than in adults,—occurring
in scarcely a third of those affected.

1219. Physical signs.—The physical signs are those of consoli-
dation followed by the evidences of breaking up of tissue and
eventually of excavation. There is no special character in the
signs of any one of these conditions indicating the nature of the
disorganizing process. The signs of pneumonia may precede, and
those of bronchitis accompany, the evidences of giving way of
tissue.

1220. Terminations.—The terminations ofcircumscribed gangrene
are by death or recovery. Death may occur rapidly by collapse, or
sometimes by haemoptysis or haemothorax. Or the fatal event may
take place slowly: abundant purulent fetid expectoration, hectic
fever, night-sweats, emaciation, wear out the patient; and, after
protracted suffering of weeks, or even months, death ensues. In
cases of recovery (unfortunately a small minority), the discharge
loses its fetor, diminishes in quantity, and becomes simply mucous;
the hectic fever ceases, the appetite returns, and a complete rally
is gradually accomplished. The physical signs of local consoli-
dation, deficient breathing-action, and sometimes of excavation,
remain.

1221. Diagnosis.—The diagnosis of gangrene of the lung turns
upon the peculiar fetor of the breath and expectoration, coupled
with the physical signs of softening and excavation of the pulmo-
nary substance, ensuing upon those of subacute adynamic pneu-
monia, or upon those of congestion of the lung arising in the course
of the various morbid states already enumerated. But there are
sources of fallacy of two kinds: (a) there may be the extremest
fetor and profuse greenish sero-purulent expectoration, and yet no
true gangrenous cavity formed; and (b) there may be a gangren-
ous cavity without the characteristic conditions of the breath and
sputa.

1222. (a) In the first class of cases appear examples of acute
added to chronic bronchitis, where the breath and sputa acquire an
intensely fetid odor, not distinguishable from that of gangrene,
without any evidence of excavation—where recovery takes place,
the fetor being merely temporary, and where the most plausible
explanation of the facts is, that sloughing of the mucous membrane
has occurred within the tubes on a minute or even microscopical
scale. I have no proof of this view, however, to offer in the form
of post-mortem examination; and, as already admitted, the fetor
might depend on putrescence of the bronchial secretion itself

1 Hayes, U. C. H., Males, vol. vi. p. 92.
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[599]. Again, the breath and sputa sometimes acquire gangrenous
odor, in cases of broncho-pleural fistula with empyema, where
changes in the pleural sac are the real causes of the fetor. I have
even known the expectoration acquire that odor, in cases of non-
communicating empyema, apparently from chemico-vital changes
in the pleural cavity—a fact assimilable to that, familiar to surgeons,
of the stercoraceous odor sometimes acquired by the contents of
abdominal abscess without intestinal communication. In both cases
transudation of fetid gas, through softened and rarefied tissue of
low vital resistance, probably occurs.

1223. But that a combination of circumstances much more
puzzling may occur is shown by the following case:—A man,
affected with pleuro pneumonia of the right inferior lobe, recovers
slowly from this; but during the progress of convalescence, has
haemoptysis followed by copious frothy expectoration, of fetor so
intense as to affect the atmosphere of a large part of the ward.
At the same time the entire class of hollow signs, which, as already
described [782], sometimes arise during the convalescent period of
pleurisy, set in. Were these conditions to be looked on as the re-
sult of gangrenous excavation in lung-substance, impaired in nu-
trition by the past pleuro-pneumonia; or as the effects of fetid
bronchitis accidentally coexisting with the special physical state
that gives rise to cavernous signs, no cavity actually existing ?
The issue ofthe case argued in the latter direction, as the man left
the hospital in fair general health, and free from all physical signs,
except those commonly denoting hard consolidation. 1

1224. Further, even the positive signs of cavity in the lung plus
the fetor, do not prove that the excavation is of essentially and
primarily gangrenous nature. It may be tuberculous or it may be
purulent. I have now seen some half-dozen cases of consumption,
in which the special fetor occurred incidentally in connection with
tuberculous cavities already formed. In one of these instances
(Consumption Hospital, Chelsea), the expectoration of a fetid pea-
like mass, distinctly possessing microscopically, and even to the
naked eye, the characters of pulmonary tissue, put a term to the
gangrenous discharge—a fact which I hold to be proof positive that
a minute sphacelated spot may impress the characteristic fetor upon
the expectoration and breath, quite as effectually as gangrene of
extensive area. A tuberculous cavity, thus locally gangrenous, is
very difficult to distinguish from true gangrene of the lung, if the
patient be seen for the first time when that change has occurred,
and if the history of the case be imperfect. The seat of the cavity
at the apex, and the existing signs of induration at the other upper
lobe, once guided me successfully to the diagnosis in a case of this
kind; but I am far from thinking the observer would always be
justified in an absolute affirmation on such data. A fetid abscess

1 Hellen, U. C. H., Males, vols, xv., xvi.
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is generally distinguishable from true gangrene, not by the amount
of fetor, which may be just as great from local sloughing of the
walls of the abscess, but by the fact that the signs of excavation
precede the occurrence of fetor in the case of abscess, follow it in
that of true gangrene. 1

1225. (b) The second variety of case, where real gangrene occurs
without perceptible fetor, is rare, especially in the adult. In chil-
dren a guide to the diagnosis of an excavation thus formed, is
sometimes found in haemoptysis; for, singularly enough, while tu-
bercle scarcely ever causes haemoptysis in childhood, gangrene is
at that period of life frequently attended with the symptom.

1226. Intermitting gangrene.—Gangrene of the lung-substance, or
of induration-matter infiltrating it, may run a chronic intermitting
course. At least, I have seen a case in which fetid gangrenous
expectoration continued with intermissions for months, without much
attendant constitutional suffering, but with gradual development
of the signs of excavation in a spot where, I was assured, the ex-
istence of a gangrenous cavity had been affirmed by a practised
observer some time before, but of which no positive evidence re-
mained, when I first became acquainted with the patient. Had
accumulation of induration-matter taken placehere,and subsequently
slowly sloughed away?

1227. The condition referred to a moment since as connected
with endocarditis [1212] be considered an example of nodular
gangrene; I have also seen it in one case of so-called secondary
abscesses ; only a certain number of the nodules, and only the cen-
tral part of these, were actually sloughy.

1228. Prognosis.—The prognosis ofgangrene of the lung cannot
be held to be absolutely fatal. Eecovery has been calculated to
occur in one-twelfth ofcases: this, however, I regard as altogether
too high an estimate of the favorable chances, unless it be under-
stood to include the most trivial cases, as, for instance, partial
sloughing of the walls of a cavity. It must be remembered that
the characteristic fetor may be impressed on the sputa, either inde-
pendently of demonstrable loss of substance, or by the merest frag-
ment of mortified tissue.

1229. Treatment.—In the treatment of gangrene of the lung, the
chief reliance has hitherto been placed, in the acute state, in stimu-
lants and tonics. The sesqui-carbonate of ammonia, opium, and
camphor, in various combinations with bark or quinine, given in
full and repeated doses, are held to afford the patient thebest chances

1 In a case which fell recently under my observation (Dl. Hayes, U. C. H., Males,
vol. vi. p. 92; 1851), therewas occasionally such abundant discharges of almost
pure pus, alternating with the more characteristic diffluent gangrenous expectora-
tion, that, had not fetor preceded by some days the signs of softening and excava-
tion, I should have been disposed to regard the case as one of fetid absoesses
successively bursting, and not of gangrene : unfortunately permission to examine
thebody could not be obtained.
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of recovery. The effect on the powers of the system generally,
often produced by the first few doses, is really extraordinary.

1230. The remarkable effects of chlorate of potass in gangrene
of the mouth entitle this salt to a trial where the lungs suffer; the
effects of yeast, in frequently repeated doses of an ounce, also de-
serve investigation. I should be disposed to confide more in either
of these agents than in ammonia, the permanently beneficial effects
of which I have never, I confess, seen demonstrated. Skoda
strongly recommends the following plan of treatment: The essence
of turpentine is poured upon boiling water, and the patient directed
to inhale the vapor for fifteen minutes every two hours—sulphate
ofquinine is at the same time administered. Two cases ofrecovery
are given; but the narratives do not carry conviction with them.1

To my mind the recovery seems to have been so easily accom-
plished that the cases must have been of the kind a moment since
[1223] referred to.

1231. The only local measures advisable, under ordinary circum-
stances, are dry-cupping and counter-irritation by blistering or
otherwise; and these only when the disease appears, in the main
at least, of local origin. If, however, the evidences of acute se-
condary pneumonia, produced by the irritative action ofthe sloughed
lung, are conclusive, and the system generally has rallied, a few
ounces of blood might be cautiously abstracted by leeches or cup-
ping from the affected side: the positive indication for this practice
will, however, very rarely arise, and has never done so within my
own experience.

1232. In cases lapsing into the chronic state, the mineral acids
and quinine become the main remedies; of the former, the nitro-
muriatic is probably the best.

1233. Fetor should be corrected by chlorinated mouth-washes,
or by fluids containing creasote in suspension, or by Condy's solu-
tion of the permanganate of potash. The chloride of zinc may be
used for this purpose in a state of extreme dilution; three grains
to eight ounces of water. Inhalation of tar vapor, of creasote, of
chlorine, should be had recourse to, not only as corrective of fetor,
but as tending, in all probability, by their direct chemical action on
the sphacelated tissue, to control septic changes within the lung,
and so lessen the local irritation and constitutional depression.

1234. The diet should be nutritious and digestible: strong beef-
tea, thickened with isinglass or prepared gelatine, finely-pounded
meat, eggs beaten up with small quantities of brandy, milk, &c,
should be given as frequently as the digestive powers of the patient
appear to permit. Good porter in moderation is an advisable bev-
erage. If the adynamia be marked, wine or brandy must be freely
administered.

1 Wiener Zeitschrift, 1853.
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VII.—INFILTRATION WITH INDURATION-MATTER, OR CIRRHOSIS OF THE LUNG.

1235. Cirrhosis of the lung, although observed by Laennec, 1

attracted but little notice until the publication of Dr. Corrigan's
inquiries.

1236. Anatomical characters. —Infiltration of the cellular tissue
between the lobes and lobules, and of the intercellular spaces, with a
solid material, sometimes obscurely fibro-plastic, more commonly
possessing the qualities of induration-matter,8 constitutes the es-
sential anatomical character of the disease. The infiltrating process
at first extrinsic to, merely compressing and so obliterating the cells,
eventually extends to the actual texture of these.

1237. Limited in area, or affecting an entire lung, more com-
monly the right than the left, I know of no case where cirrhosis
extensively implicated both organs. When the infiltration is on a
large scale, the absolute bulk of the lung falls while the weight
rises, each in the inverse ratio of the other.3

1238. Section of the affected part displays a whitish, uniform,
glistening surface (almost fibro-cartilaginous in aspect), comprising
both the interlobular spaces and the lobules, all vestige of pulmo-
nary tissue having, in fully evolved cases, disappeared, both to the
naked eye and microscope, under the encroachments of the indura-
tion-matter. Even the outline of the lobules baffles detection. On
the divided surface appear the orifices of much dilated and thick-
ened bronchial tubes, and of bloodvessels likewise enlarged and
over-nourished. The form of the bronchial dilatations(an unfailing
attendant on the disease in its advanced periods) is the nodu-
lated [702].

1239. Irregular puckerings, from the interstitial contraction of
the induration-matter, seam the surface of the lung more or less
deeply.

1240. A thick stratum of induration-matter sometimes lies be-
tween the costal and pulmonary pleurae. Vessels of new formation
abound within it.

1241. The bronchial glands may be considerably enlarged and
infiltrated with the same material.4

1242. The opposite lung, disposed to active congestion, grows
hypertrophous.5

1243. Cirrhosis of the lung is only known in its chronic and
advanced conditions, very much like the analogous state in the
liver. The reality of a true inflammation process is equally con-

1 Forbes's Transl., Amer. edit., p. 123.
2 Vide " Products, Adventitious," Cycl. of Anat. and Physiol., p. 138.
3 Osmond, U. C. H., Males, vol. iv. p. 341. Here the cirrhosed lung (somewhat

tuberculized also), greatly reduced in size, weighed 55£ oz.
4 Clin. Lect., case of Sharman, "Med. Times and Gaz.," Feb. 1856.
6 In Sharman (the right lung being the diseased one) the anterior border of the

left organ reached, on opening the chest, an inch and a quarter beyond the right
edge of the sternum.
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testable in the pulmonary and hepatic disease; the clinical history
ofsuch cases points to atonic, not active, congestion. No evidence
has been given that interstitial suppuration in the lung [1175] has
any connection with cirrhosis. There is, in my mind, a much
broader distinction between true chronic pneumonia and cirrhosis,
than the fact that in the former case exudation takes place within,
in the latter without, the cells.

1244. The elasticity and contractile force of the bronchial tubes
being destroyed, while the unyielding induration-matter lies around,
it is easy to understand why those tubes should gradually dilate,
especially in the retracted and almost fixed condition of the chest-
wall.

1245. Cirrhosis and tuberculization are not absolutely, but, very
surely, to a moderate amount, antagonistic.

1246. Symptoms.—Obstinate cough; copious expectoration, pur-
ulent, ash-green, running into one mass, or thin, diffluent, frothy,
and ofextreme fetor, free from blood ; uneasiness,rather than pain,
in the chest, not necessarily on the affected side, that on which the
patient generally lies; no subjective, and but little objective dysp-
noea : constitute the usual local symptoms.

1247. The sleep may continue good for years, the nutritive func-
tions maintain fair vigor, and no oedema make its appearance.
Hence, as night perspirations are very unusual, and the pyrexia, if
any, moderate, a tolerable amount of strength and of flesh may long
be retained. Diarrhoea (not dependent on ulceration) may become
a grave symptom.

1248. Hasmoptysis has occasionally been observed; satisfactory
proof of the absence of tubercle, though in some such cases wanting,
has been furnished in rare instances. Whence comes the blood ?
Erom the evidence of one case (the patient still lives, so that cer-
tainty is wanting), I think probably from the sound one: to this
organ at least bubbling rhonchus was confined during an attack of
haemoptysis.

1249. Physical signs.—The eye, tape, and callipers all testify to
the retraction ofthe affected side, and to lessened respiration-play.
Infra-clavicular and supraspinous depression exist; the infero-
lateral spaces may be very deep.

1250. The vocal fremitis, increased over the front of the lung,
may be even less at the posterior base on the right side (this being
the diseased one), than on the left, if there be much induration-
matter between the pleural surfaces [77].

1251. The percussion is of the high-pitched tubular type [208],
with firm wood-like resistance under the finger, both in front and
posteriorly. At the top of the sternum this percussion-resonance
reaches half way between the corresponding edge of the bone and
the middle line.

1252. The respiration is high pitched, bronchial, or hollow, rarely
metallic—dry, orattended with moist rhonchus of various sizes, thin
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and ringing, or the reverse. The vocal resonance may be either
diffused bronchophonic, or pectoriloquous, of both loud and whis-
pered forms.

1253. The contraction of the lung, which seems in this disease
to act even more in a sideward and in an antero-posterior, than in
a vertical, direction, tends specially to produce displacement of the
heart—best seen if the right lung be affected, when both eye and
hand may fail to detect any impulse to the left of the sternum. 1

No cardiac murmur is necessarily produced by the malposition
[778].

1854. Lasting, as this affection may, for years without materially
lowering nutrition, it still paves the way for death by intercurrent
events—more especially by obstinate diarrhoea, or by pneumonia,
or bronchitis of the sound and hypertrophous lung.

1255. Diagnosis. —Cirrhosis of the lung, belonging, as it does, to
the group of chronic pulmonary diseases which diminish the bulk
and respiratory play of the affected side, and tend to draw con-
tiguous organs towards that side, can be confounded only with
other members of the same group. These are—chronic pleurisy
with retraction, simple general collapse of the lung, cancerous in-
filtration, tuberculization, and chronic pneumonia.

1256. (a) Chronic pleurisy with retraction alters after a different
fashion the shape of the side—twists the ribs downwards and in-
wards ; draws the shoulder down, curves the spine, and tilts the
inferior angle of the scapula outwards: none of these displacements
are produced by cirrhosis alone. Physical signs of the hollow class,
by percussion and auscultation, are more extensively distributed
in this disease than in chronic pleurisy; the bronchial symptoms
and the general sufferingare of gravercharacter; and the heart occa-
sionally more displaced than is usual in thechest perverted in shape
by the pleural affection.

1256*. (b) Simple collapse would cause toneless, dull, not wooden
or tubular, resonance under percussion; with weak respiration,
neither bronchial nor of hollow type. Besides, general collapse is
only practically known as a result of pressure by tumor or aneurism
(of which the signs would exist) on a main bronchus.

1257. (c) In cancerous infiltration,and in cirrhosis of the lung, there
are these points in common: one lung only suffers, the right being
that usually implicated ; the retracted ribs are notably changed in
axis; the patient habitually lies on the diseased side; there is
cough, expectoration, and failure of general nutrition, with hyper-
trophy of the sound lung. But in cancer there are commonly
inward pressure-signs [491] from coexisting mediastinal growth ;
the aspect is more, and may be cancerously, cachectic; there are
greatly more lividity of face, subjective and objective dyspnoea;

1 Clin. Lect., case of Sharman,U. C. H., "Med. Times." In this case, while the
heart's displacement was so great, the vertical height of the right cirrhosed lung
equalled 7 inches, of the left 9£ inches ; but the latter was hypertrophous.
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frequently severe thoracic pain; haemoptysis or sputa infiltrated
with blood, so as to resemble red or black currant jelly; there may
be tumors in other sites; the heart is not so much displaced ;* the
morbid percussion-note in cancer extends across the middle line,
through the influence of associated tumor; the disease is more active,
of briefer duration generally, and the whole aspect of the patient
betokens graver constitutional mischief.

1258. (d) Tubercle, unassisted, never reduces the girth of the
side to the degree attained in cirrhosis; tubercle, though proceed-
ing at unequal rates in the two lungs, affects both—cirrhosis de-
stroys one lung, and leaves the other free to grow in bulk and
substance; in cirrhosis there are neither night-sweats, ulcerated
bowels, chronic laryngitis, nor epiglottis, and haemoptysis is very
rare. Unless under the tractive influence of an enormous excava-
tion (which will then, of course, have its special signs), I have
never known the heart carried to the right as much as it may be
in cirrhosis.

1259. (e) The distinction during life of this state of the lung
from simple chronic pneumonia is always difficult, sometimes impos-
sible. In cirrhosis of the organ, retraction of the side is, however,
greatly more marked than in parenchymatous chronic inflammation;
and if there be a considerable amount of flattening, we may be
certain that it is not caused by the latter diseasealone. The tubular
percussion-sound, stronger respiration, signs of dilated bronchi,
and traction of the heart towards the affected lung (only distin-
guishable, however, on the right side), met with in cirrhosis, are
not observed in the simple inflammation.

1260. Prognosis.—Though cirrhosis be ultimately incurable, it
seems, as already mentioned [1254], to destroy life less by itself,
than through its sequences. With care and appropriate treatment,
existence may, I believe, be prolonged for a very considerable time,
after serious symptoms have set in; but my number of cases is
insufficient to justify a very positive opinion.

1261. Treatment.—Whether the free inunction of iodine locally
would promote the absorption of the induration-matter, remains to
be determined. A trial of natural ioduretted waters, especially
those of Kreuznach and of Woodhall, might also legitimately be
made.

1262. But essentially the treatment should be, as that of bron-
chial dilatation, a combination of the means fitted for chronic
bronchitis and for phthisis.

VIII.—PULMONARY HEMORRHAGE.

1263. Under this head may be included all cases of extravasation
1 It has occurred to me that the tendency of cancer is rather to draw upwards,

ofcirrhosis to draw sidewards (Clin. Lect. on Jennings ; Cancer of Lung, U. C. H.,
Females, vol. xv. p. 65): the former consequently plays more on the liver, the
latter on the heart.

21
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of blood, either from the mucous membrane, or other actual tissue
of the bronchial tubes; or from the proper structure of the lung
itself. Pulmonary hemorrhage is, accordingly, either bronchial or
parenchymatous.

A.—BRONCHIAL HEMORRHAGE.

1264. It is generally stated in systematic works, that bronchial
hemorrhage is extremely frequent; but, if the term be understood
strictly in the sense above given it, I cannot help believing that it
is of great rarity. Setting aside those instances—mere curiosities
from their singularity—in which ulcers in the bronchial tubes, or
plastic bronchitis, furnish the blood of haemoptysis, I have never
yet seen a case where blood, discharged in any quantity during
life, either seemed from the nature of the case clinically, or was
proved, on inspection of the bronchial tubes, to have come from
their substance by molecular ruptures—the exhalation of the older
writers. True, there is no d priori reason why blood should not
ooze from the bronchial mucous membrane, as we know it does, as
I have actually sometimes seen it do, from the mucous membrane
of the lips or mouth: but, on the one hand, the evidences of the
occurrence are wanting; and on the other, it is found in the great
majority of cases (there are some in which it is impossible to form
an opinion on the point), that, when blood in any quantity has
made its way into the bronchial tubes, the pulmonary tissue itself
is the source of supply. 1 In cases of diseased heart attended with
baemoptysis during life, there mayalways, as far as I have examined,
be found more or less marked evidence that the parenchyma of the
lung, and not the mucous membrane, has given way molecularly :
the evidence I refer to, is the presence of dark blood points here
and there in the pulmonary tissue—a sort of embryo pulmonary
apoplexy. While, on the other hand, I have often found the finer
tubes, as far as they can be followed with a scissors, free from
undue vascularity or marks of interstitial saturation with blood
after haemoptysis—a fact the more remarkable, because the larger
trunks are occasionally, in such cases, very evidently imbibed with
that fluid.

Ecchymoses and petechiae of the bronchial walls occur in scurvy
and purpura.

1265. When blood is furnished by the bronchial tubes, haemop-
tysis is its symptom, and thin bubbling abundant liquid rhonchus
in the bronchi its physical sign. It does not appear to stagnate
sufficiently within the tubes, when of this origin, to alter the per-
cussion-sound.

1 I exclude cases where, in the violent efforts of hronchitic cough, streaks of
blood, or disksonlymicroscopically visible,appear in the sputa. It is vain to argue
in one direction or the other as to the source of these.
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B.—PARENCHYMATOUS HEMORRHAGE.

1266. Hemorrhage springing from the actual parenchyma occurs
with or without recognized anatomical characters.

1267. In the first class of cases, we meet with the nodular and
the uncircumscribed pulmonary apoplexy ofLaennec, petechial, and,
lastly, interlobular hemorrhage—an example of which hitherto
undescribed form I once observed in a new-born infant. No one
of these anatomical states is necessarily productive of, or connected
with, haemoptysis.1

1268. On the other hand, there is no established morbid anatomy
of the most frequent variety of haemoptysis, that depending on the
process of tuberculization. Molecular ruptures of the capillary
vessels of the parenchyma are doubtless the cause of the discharge
of blood in tuberculous disease, except in those very rare cases
where a vessel of some size is perforated; but absolute demonstra-
tion of the fact is still a desideratum.

1269. (a) Nodular apoplexy.—In this, the circumscribed variety,
the blood contained in the air-cells forms sharply-defined, rounded
nodules, from half an inch to four inches in diameter, excessively
firm to the feel, and raising the pleural surface, if situated close to
this. On section these nodules are of very dark red venous hue;
slightly, or not at all, granular—in truth, homogeneous-looking,
except that in rare instances clotted blood in small quantity may
be found in the centre—in these latter cases only is blood express-
ible in any quantity. They are commonly seated rather in the
lower and posterior parts of the organ than elsewhere; vary in
number from one or two to some twelve or fifteen, five or six being
about the average, and in the great majority of cases affect both
lungs, though in different degrees. Each accumulation is bounded
by tissue, either quite natural or slightly darkened by blood,
apparently imbibed from the periphery of the nodule.

1270. The nature of the changes set up in the extravasated blood
has been pretty fully ascertained; the time required for their ac-
complishment seems, as in the case of otherinterstitial hemorrhages,
to vary widely. The outline of the nodule grows less sharply
defined; the tint lightens by passing into brownish, and eventually
yellowish red; the lung-structure reappears as absorption advances;
the bloodvessels and bronchi, at first impermeable, allow water and
air to pass. The seat of old hemorrhage remains permanently,
though but slightly, tough. In very rare instances, a firm buff-
colored haematoma marks the locality of past extravasation.

In yet rarer instances suppuration or gangrene occurs. It is

1It has been shown, indeed, by Dr. Watson, that nodular apoplexy may some-
times be an effect of certain conditions, producing discharge of blood through the
mouth, instead of being the cause of the latter. In a man dying from hemorrhage
from the lingual artery, several apoplectic nodules were found, evidently formed of
blood, which had trickled downwards from the mouth through the windpipe, and
accumulated in the air-cells.
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said the effused blood sometimes becomes surrounded with a cyst;
and also that pseudo-fibro-cellular formation may arise within it. I
have never seen either condition.

1271. As to the vessels furnishing the blood:—clots have been
found both in the pulmonary artery and veins: it is probable the
necessary molecular ruptures occur in the intervening capillaries.
Whether the bronchial arteries ever thus give way remains unde-
termined.

1272. The adjoining texture is sometimes inflamed—the inflam-
mation being coetaneous, or consecutive—neither preparatory nor
even precursory.

1273. (b) Uncircumscribed apoplexy.—In the diffuse variety the
pulmonary texture is torn: blood infiltratesthe intervesicular tissue;
the pleura may undergo rupture, and instantaneous death from the
combined loss of blood and mechanical obstruction to breathing
ensue. Encephaloid cancer sometimes furnishes the blood in this
variety. Whatever be its immediate cause, the variety itself, as far
as I have seen, is decidedly rare.

1274. (c) Interlobular hemorrhage.—An infant, born to all appear-
ance healthy, breathed well for two hours, without exhibiting dis-
coloration ofthe skin, or other morbid appearance. Sudden dyspnoea
then came on ; the accoucheur, being still in the house ran up-stairs;
on his arrival the infant was dead. On post-mortem examination I
found the lungs gorged with blood, except at the anterior border;
between the lobes and lobules lay dark clotted blood in considerable
quantity. There was much vesicular emphysema with subpleural
air-sacculi, and air appeared in some points between the lobules.

1275. (d) Petechial hemorrhage occurs in the lung-substance in
purpura, scurvy and hemorrhagic exanthemata.

1276. Antecedent conditions.—Pulmonary apoplexy, in the nodu-
lar form, is almost invariably an effect of disease of the heart, espe-
cially ofthemitral orifice: for my own part I have scarcely everseen
it, except in cases of mitral disease. Still dilated hypertrophy ofthe
left heart may produce it. In a case of this kind the mitral orifice,
almost circular in shape and gaping, readily admitted the points of
the thumb and four fingers of a medium-sized hand: the valve and
cords were texturally sound. I supposed the valve might not have
been large enough to close the dilated orifice; but found that on tying
the aorta, and projecting a column of waterinto the ventricle, through
the opening made bycutting away the apex of the heart, none ofthe
water made its way into the auricle. Hence there had been no mitral
regurgitation, yet there was slight pulmonary apoplexy. 1

1277. Nodular apoplexy sometimes occurs, we are assured, from
a "diseased state of the pulmonary vessels and parenchyma," inde-
pendently of heart disease. Of diffuse hemorrhage few examples

1 Fosbury, U. C. H., Males, vol. x. p. 133.
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have fallen under my notice: cancerous disease of the lung, or
injury to the chest, were the immediate causes.

1278. Emphysema of the lung, as its anatomy would prepare us
to expect, antagonizes pulmonary hemorrhage ofall kinds. Nodular
apoplexy seems incompatible with active tuberculization.

1279. Symptoms.—The symptoms of pulmonary apoplexy are
exceedingly difficult to specify, because they are mixed up with
those of pre-existing disease in the heart, and of disturbance, secon-
dary to this, in the lungs. Dyspnoea, tightness, and dull pain in the
chest, all exist independently of such apoplexy in mitral disease ;
they, however, increase in severity when blood escapes into the lung-
substance, as does likewise any cough previously present. The
only symptomreally important is haemoptysis, in the forms oftinged
mucus, striae of blood, pure blood, rarely florid, rather darkish, of
bistre tint, or even sooty-looking. The quantity of blood is habitu-
ally small; and I have never once, outofa very considerable number
of cases, known anything like profuse hemorrhage attendant on
nodular pulmonary apoplexy. I should not venture yet to say that
there is any special appearance in the blood positively distinctive of
its apoplectic origin; still my memory does not supply me with a
single instance of bistre or sooty-coloured blood coming from the
lungs, except in cases of the sort. Where such sanguineous expec-
toration has ceased before death, the nodules have exhibited signs
of absorption. It is to be remarked that red disks may often be
found in the sputa of persons with mitral disease, where there is no
blood visible to the naked eye; and, conversely, numerous nodules
may be found after death, though not the slightest haemoptysis had
existed during life.

1280. Physical signs.—The physical signs of nodular hemorrhage
are, also, very obscure. The effusion of blood must, to say the least,
be rarely sufficiently great to act as an impediment to chest-motion ;
such effect has certainly never fallen under my notice.

1281. If the nodules be few and small, percussion and auscultation
give no positive information. But under the converse circum-
stances, I have known the vocal vibration somewhat intensified
over the nodular masses, and the percussion raised in pitch and
rendered very notably dull. Over the accumulated blood the respi-
ration is weak; beyond it, harsh, bronchial, or diffused blowing; the
state of vocal resonance varies. If there be haemoptysis, thin, liquid
rhonchi will be present. Even within the apparent area of the
apoplectic nodules, fine bubbling, almost crepitant rhonchus, may
sometimes be caught on full inspiration ; but it would be impossible
to prove that the rhonchus everreally originates within the nodules.

Instead of undergoing gradual absorption, pulmonary apoplexy
may act as a source of irritation; the signs of local pneumonia,
abscess, and, in rare cases, even of gangrene, may then be succes-
sively noted.

1282. Treatment.—In regard of treatment, assuming that there
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are no signs of copious discharge of blood, I am disposed to insist
most strongly on the value of extensive and repeated dry-cupping
of the chest. I have repeatedly known haemoptysis stopped almost
at once by this measure, in cases of mitral disease, when the general
aspect of the patient forbade the abstraction of blood. A small
quantity of blood may be locally removed with propriety, where
there is no prominent asthenia; or, if the haemoptysis and attendant
dyspnoea be very urgent, venesection to the amount of some six or
eight ounces, is permissible, and sometimes gives extraordinary
relief.

Counter-irritation, by blistering or otherwise,and free purgation,
are the next most important remedies. The treatment must always
be controlled by the state of the heart and of the secondary dis-
orders dependent on that organ. Unless the haemoptysis be con-
siderable, it is not advisable to employ the ordinary astringents,
or other more powerful remedies to be by and by enumerated.
Digitalis will prove useful or detrimental according to the condi-
tion of the heart's substance and orifices.

IX. HAEMOPTYSIS.

1283. Under the title of haemoptysis, or expectoration of blood,
may be included all instances of discharge of that fluid (either in
minute or in large quantity) from, or through, any part of the
air-passages below the epiglottis.

1284. Conditions oforigin.—Haemoptysis sometimes arises during
the ascent of lofty mountains; its occurrence is then commonly
referred to diminished pressure of the atmosphere. It may follow
wounds of the lung and injuries of various kinds to the chest; and
it may take place vicariously, as a periodical discharge in females,
instead of the catamenia. Hysterical women, too, occasionally
expectorate blood, in whose chest no positive evidence of disease
can be discovered.

1285. Except under these circumstances, whatever be its imme-
diate and direct mechanism, haemoptysis is a sign of disease of the
air-passages, lungs and appendages, or of the heart or great vessels. 1

It may be that in certain instances of scurvy, purpura, malignant
typhus, and the hemorrhagic exanthemata, slight escape of blood
through the bronchial tubes occurs; but I know, that even in the
worst cases of the kind, haemoptysis may be totally absent.3

1286. The diseases, which act as more or less frequent causes of
haemoptysis, trifling or grave, are, in the—

1 Carcinomatous disease of the oesophagus may lead to spitting of blood ; I have
not actually observed this,except where the air-passages were perforated, but con-
ceivably it might occur independently of this condition.

2 C. Lennell, U. C. H., Females, vol. ii. p. 217. Hemorrhagic variola and scar-
latina combined; hemorrhages from various textures, sloughing of the tonsils,
breaking up and crenate form of blood-disks, cuticle separating under pressure
before death, &c. Here there was no particle of haemoptysis.
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Larynx Ulceration, phthisical, cancerous, syphilitic;
Trachcea Ulceration;
Bronchi Bronchitis, simple and plastic; ulceration; cancer;
Bronchial glands . . Tubercle, cancer;
Lung Congestion, active, passive, and mechanical; pneumo-

nia, acute and chronic; abscess; gangrene; cirrhosis;
tubercle; cancer; hydatids;

Pidmonary arteries . Atheroma of;1

Air-passages generally Perforative disease from without, cancerous or other;
Mediastinum . . . Tumor; abscess;
Heart Mitral disease; hypertrophy of the right ventricle;

dilatation with feebleness of the left ventricle ;
Great vessels . . . Aneurism of aorta; aneurism of pulmonary atery;

coarctation of arch ofaorta.2

1287. Bat, although it be impossible to ignore in pathology the
power ofall these affections to produce haemoptysis, in actual clini-
cal practice the symptom is so frequently connected with tuber-
culization of the lung, that it comes to be one of the most significant
symptoms of phthisis. The laws of tuberculous haemoptysis will
hereafter be considered. In the present place I shall simply place
before the reader an analysis«>f the clinical evidence I have been
able to collect, practically ilmstrating the closeness of connection
between haemoptysis and pulmonary tubercle in the adult.

1288. " The quantity of blood voided, is the first point for con-
sideration. It is commonly said that the expectoration of streaked
or tinged sputa is utterly insignificant, because such are seen in
bronchitis; but no attempt has ever been made to decide numerically
to what extent this is true. I find that in twenty-five cases
(observed at Brompton, and at University College Hospital) of
chronic bronchitis with or without marked emphysema (but always
without serious disease ofthe heart), the absence of such expectoration
was noted in nineteen cases, its presence in six. Now in all these
six cases of streaked expectoration, there was more or less ground
for suspicion that tubercles were to a slight amount present,—in
two of them this was proved to be the fact by post-mortem examina-
tion. While, then, as I have found, bloody expectoration occurs
in 71.79 per cent, of tuberculized persons in the first stage, it
occurred in 24 per cent, of bronchitic people, free from serious car-
diac disease; but in all of the latter there was either suspicion or
certainty of the existence of tubercle to a slight amount; patholo-
gically, these people were latently tuberculous persons, with super-
added bronchitis; but practically, they could only be regarded as
bronchitic. The mean duration of the disease in the phthisical
cases was 26.55 months, in the bronchitic 49.50; hence the signifi-
cance (quoad tubercle) of haemoptysis is greater even than the

1 On the infinite rarity of this mechanism, it is unnecessary to insist; I know
ofbut one well-defined example, thatrecorded by Prof. Schneevoogh (Med. Time3,
1855). Repeated grave haemoptysis had frequently occurred, the patient perish-
ing from cerebral hemorrhage.

2 Case of Gunnee, Clin. Lect., "Med. Times," 1858.
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relative percentages above given would signify. Streaked or tinged
sputa are rarely or never the 'first symptom' of phthisis; should
they appear in this guise, then they would probably be dependent
on some other cause. The question of haemoptysis in plastic bron-
chitis has already been referred to [637].

1289. " Primary cancer of the lung and mediastina, as I have else-
where shown, from the analysis of a small number of recorded cases,
is very frequently attended with sanguineous expectoration or pure
haemoptysis. 1 In regard to this symptom, the two diseases may be
thus compared: the percentage of haemoptysis of all amounts in
cases of cancer is 72, in phthisis 80.92 ; while haemoptysis above one
ounce occurs in cancer and phthisis in the ratio of about 70 to 40.
Hence 100 cases of cancer of the lung will be attended nearly as
often with haemoptysis of all amounts, and greatly more often with
haemoptysis above an ounce in amount at a time, than 100 cases of
phthisis. But, on the other hand, tuberculous is so vastly more
frequent than cancerous disease of the lung, than the share of the
population suffering at any time from cancerous hasmoptysis will
form but an insignificant fraction of tJrat suffering from haemoptysis
of tuberculous origin."

1290. The relationship of empyema to haemoptysis has already
[797] been considered.

1291. " Simple chronic consolidation of the lung has not, in my
experience, been attended with haemoptysis to any amount.

1292. " Acute pneumonia, accompanied with discharge of pure
blood, is almost positively connected with tuberculous disease.

1293. " Gangrene of the lung is rarely attended with haemoptysis
in the adult; in infancy (when tuberculous haemoptysis is very rare)
it is rather common.

1294. " I have never known ulceration of the larynx productive of
discharge of blood to any extent; streaks are not uncommon. But
ulceration of the larynx, proceeding from within outwards, seems
not to occur as a primary affection : at least I have never seen it
except in follicular sore-throat, phthisis (which may be completely
latent in regard of the lung), cancer, and syphilis.

1295. " Haemoptysis arising from disease of the heart can with
difficulty be confounded, even in itself, with the severer forms of
phthisical hemorrhage; while the physical signs of the cardiac
disease will point to its true source in such cases of the slighter
form. I have never once seen cardiac disease, of such kind as to
cause haemoptysis, coexistent with phthisis, using the term in its
practical sense ; but in a fair number of instances I have seen ad-
vanced cardiac disease in persons whose lungs contained crude tuber-
cles and gray granidationsr2

1 Nature and Treatment of Cancer, p. 351.
2 And also, in rare instances, I would now add, the conditions of retrograde

phthisis.
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1296. Hence it may be, that theconditions of the system existing
in heart disease are unfavorable to the development of tubercle;
but the infrequency with which the two kinds of disease are found
together doubtless depends, in the main, on the difference in the
periods of life at which each is especially prone to occur.

1297. " Aortic aneurism, opening into the trachea, may, without
proving immediately fatal, give rise to hemorrhage, indistinguish-
able by its own characters from profuse pulmonary hemorrhage.
The history of the case, the physical signs, the age of the individual,
&c, commonly establish the diagnosis; but when the aneurism is
small, and so placed as to elude percussion, and pressure-signs, both
concentric and eccentric [489] are absent, the difficulty of proving
the presence of aneurism may be insurmountable ; the existence of
the disease may be divined, but not demonstrated. It is to be re-
membered that the absence of notable signs of tuberculization does
not justify the inference that the haemoptysis is notphthisical, seeing
that a tremendous pulmonary hemorrhage may occur when slight
consolidation exists at one apex only, and that such consolidation
might be supposed to depend on thepressure of an aneurism.

1298. " It is matter of common belief that in women who men-
struate imperfectly and irregularly, the expectoration of a small
quantity of blood is insignificant. I think this perhaps true where
streaks only are concerned ; but in every instance I have observed,
except one, where such succedaneous haemoptysis reached an ounce
or upwards, there has been eitherevidence, or ground for suspicion,
of tuberculization. Similarly I have seen two cases of individuals
presumedly in a state of perfect health, who, in a violent fit of
passion, brought up a certain quantity of blood from the lungs : both
had latent tubercles. 111

1299. I have met with several instances, where individuals, appa-
rently in perfect health, have under violent effort had more or less
copious haemoptysis. In some of these cases rapidly destructive
phthisis has ensued: but close inquiry has then invariably disclosed
evidences of previous failure of health.

1300. And again, there seems much reason to believe, that where
the ascent of mountains produces haemoptysis, the lungs, heart, or
great vessels, are already latently diseased. We cannot, otherwise,
understand why so very small a proportion of those, making such
ascents, expectorate blood. 2 In the elevated regions of Bolivia,
averaging from eleven to thirteen thousand feet in altitude above
thelevel of the sea, the inhabitants are subject to an affection called

1 Author's Report on Consumption, "Brit, and For. Med. Chirurg. Review,"
January, 1849.

2 Boussingault, d'Orbigny, and Roulin, make no reference to haemoptysis as
having occurred in theirvisits to the Andes ; and de Saussure observed nothing
of the sort in his ascent of MontBlanc. M. Rimy and Mr. Brenchley, whoreached
the summit of Chimborazo in November, 1856, suffered greatly from thirst, but
specially insist on their having been perfectly free from inconvenience inbreath-
ing.
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the soroche, essentially characterized, as far as the lungs are con-
cerned, by dyspnoea,1 but not by haemoptysis, so far as I can learn
[1031].2 In an interesting paper on " Mountain-sickness" by Dr.
Speer,3 " occasional oozing of blood from mucous surfaces" is in-
cluded among the symptoms of that affection; but the writer is
silent concerning actual haemoptysis [1540.]

1301. The tendency of my experience, then, is clearly to show
the vast frequency with which haemoptysis is in some manner or
other an attendant on tuberculous disease. The fact, that individu-
als are occasionally met with who, after having had more or less
profuse haemoptysis, live on to a good age without exhibiting
phthisical symptoms, does not invalidate this result; it simply con-
firms the inference, clearly attainable also on other grounds, that
tuberculization tending to haemoptysis may, as well as that not so
tending, undergo spontaneous suspension.

1302. Characters, and mode ofejection.—Haemoptoic blood from the
lungs is in the great majority of cases brightly florid; but it may
be of mixed arterial and venous tints; or it may be wholly dark,
almost black. Dark tinting indicates stagnation prior to extrava-
sation. The blood is aerated and frothy, unless very copiously and
rapidly ejected. When in moderate quantity, the blood is voided
by the act of expectoration, it escapes in gulps from the mouth
when profuse; or may be ejected with efforts resembling those of
vomiting. I have observed some few cases in which haemoptysis
took place solely in decumbency.

1303. Symptoms.—Haemoptysis is very commonly immediately
preceded by slight dyspnoea, anomalous sensations about the chest,
tightness, weight behind the sternum, or at some other spot of the
thorax, to which the patient will sometimes confidently point as the
seat of mischief. I have known most urgent dyspnoea attend the
discharge—quite irrespective of that produced by the patient's
anxiety as to the result. The pulse may be much accelerated or
remain at its previous standard. There is a calm and an excited
variety quoad cardiac action.

1304. Diagnosis.—The diagnosis of haemoptysis in general may
be considered in the present place; while we reserve for future
consideration any special points connected with its distinction, in
particular diseases of the lungs and heart.

1305. Hemorrhage from the mouth andfauces can be distinguished
1 At Potosi, and places of similar altitudes, even the natives find it impossible

to speak and walk at the same moment.
2 Bonelli, Travels in Bolivia, vol. i. p. 210. The effects, in point of fact, are

viscerally congestive, and whatever organ may be predisposed will prove the suf-
ferer. A gentleman who has made many excursions in thehigher plateaux of the
Andes, tells me that in his case, vertigo, cephalalgia, and nausea relieved by epis-
taxis, with hemorrhoidal flux, were the results. It would appear that, as a rule,
hemorrhages of any kind do not occur with frequency until an altitude of 17,000
to 20,000 feet has been reached.

3 Banking's Retrospect, vol. xvii.
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by careful inspection of these parts from haemoptysis. The blood
trickles from the mouth as the patient lies sidewards,and sometimes
may be seen issuing from a point or welling from an islet of sur-
face. In case of doubt, the mucous membrane should be carefully
cleansed with a sponge under a strong light.

1306. Epistaxis, under ordinary circumstances, cannot be con-
founded with haemoptysis; but sometimes blood, instead of coming
forwards from the nares,trickles backwards, and maybe,from time
to time, coughed up. But here, again, close examination of the
nares anteriorly, and of the pharynx, will disclose the source of the
hemorrhage.

1307. Patients will often persist in assigning to the throat
hemorrhage, which in reality comes from the lungs, because they
first become conscious ofthe presence of blood, when it reaches the
former part: this is a source of fallacy against which the young
practitioner must be on his guard.

1308. Haemoptysis is distinguished from hcematemesis by the
following characters.

Haemoptysis is most frequent between the ages of eighteen and
twenty-five; haematemesis, unless vicarious from defective menstru-
ation, rare before the thirtieth year: to both these propositions
there are, however, numerous exceptions—the most important of
them furnished by the hemorrhage of simple chronic ulcer of the
stomach in the young female. Sex is valueless as a guide.

The previous history in the one case points commonly to thoracic
disease, in the other to gastric or other chylopoietic disturbance.

Haemoptysis is immediately preceded by a class of symptoms just
indicated [1303]; haematemesis by weight and uneasiness at the epi-
gastrium, sometimes by nausea. A salt taste in the mouth, with
tickling and gurgling sensations in the throat, often precedes actual
haemoptysis; whereas I certainly have never known this complained
ofin haematemesis.

Blood is ejected in severe haemoptysis with efforts indistinguish-
able by patients from those of true vomiting; but previously to
such "vomiting of blood," mouthfuls have generally been coughed
up: while in some cases of haematemesis the blood regurgitates,
rather than is vomited, and nausea even is wanting. Haematemesis
is attended by tenderness at the epigastrium; haemoptysis by none
of this. No matter what amount of blood pour from the lungs at
once, small quantities continue, as a rule, to be expectorated for a
time; when the stomach is at fault, on the contrary, full discharge
occurs suddenly, and there is, generally speaking, an end of the
matter,—certainly no bloody or stained sputa follow. In haemop-
tysis the blood is florid and frothy; in haematemesis dark and non-
aerated : at least this is the common case. But when large masses
of blood are discharged from the lungs, they may be totally froth-
less : and where hemorrhage occurs rapidly from an artery into the
stomach, as in cases of simple chronic ulcer, the blood is vomited
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at once, and of perfectly arterial hue; no time is allowed for dis-
coloration by the gastric fluids. On the other hand, the blood of
haemoptysis may be partly, or wholly, of venous tint,—but, so far
as I have seen, it never has the grumous pitch-like appearance of
blood ejected from the stomach. The blood of haematemesis is
sometimes of acid reaction ; and the blood-disks altered in outline
by the action of the gastric fluids: but when these evidences exist,
the case will commonly, on other grounds, be a tolerably clear one,
Discharge of blood by stool is the rule in haematemesis; the ex-
ception in haemoptysis: in the latter case, it comes of blood acci-
dentally swallowed, and is never, so far as I have known, abundant. 1

In haemoptysis liquid rhonchus may almost invariably be found in
some part of one or both lungs; nothing of the sort exists in
haematemesis. When the lung supplies the blood, the pulse is
oftener excited, full, bounding (sometimes bisferiens), than when the
stomach is its source: in the former case, the pulse is proportionally
less quickened than the respiration; still this perversion may occur
in haematemesis also. Lastly, the diagnosis should never be fixed
on without making a careful, and thoroughly unbiassed, examina-
tion of the chest. Should the evidence of chronic changes at the
apices exist, doubtful opinion in favor of pulmonary origin would
at once be strengthened. But the absence of such changes would
not exclude the possibility of haemoptysis; for, as will hereafter
fully appear, such discharge of blood may occur before any notable
physical changes have occurred in the lungs; nor, on the other
hand, does latent tuberculization exclude the possibility of haema-
temesis. The state of the chylopoietic viscera should be examined
physically in aid of the diagnosis of haematemesis.

1309. Aneurismal haemoptysis is commonly, if a chronic state, of
red currant jelly appearance. Where a sudden large discharge
takes place in an individual, not previously suspected to be the
subject of either pulmonary or aortic disease, the diagnosis will
turn mainly, indeed solely, on the physical signs. These may be
inadequate to fix opinion in either case: but such inadequacy being
the more common in, is an argument in favor of, a small deep-seated
aneurism. After rupture of a small sac, discharge for a day or two
of bloody sputa is not commonly observed as in pulmonary hemor-
rhage : but exceptions occur in both directions.

1310. Treatment. —The treatment of pulmonary haemoptysis,
during its actual existence, aims (a) at removing the conditions
causing the flow, or (b) at stopping it in spite of the continuance of
those conditions.

1311. (a) Now if there be evidence of congestion of the lung of
an active' kind, with febrile excitement and strong cardiac action,

1 To this there is one exception. Patients, bleeding from the lungs,will some-
times continue steadily to swallow the blood, forthe purpose of soothing the appre-
hensions of those about them ; in a case of this kind. I have seen really enormous
quantities of blood in the alvine discharges.
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that congestion should be treated by bleeding from the arm, to an
amount measured by the urgency of the symptoms, and the consti-
tution of the individual. Slow local bleeding from the chest by
leeches, I believe to be highly objectionable; the rapid abstraction
of blood by cupping, however, if the patient be enfeebled by pre-
vious disease, is preferable to venesection. The head should be
kept high during the bleeding; and, indeed, throughout the pro-
gress of the case; a semi-faint state tends in itself to control he-
morrhage. Leeches to the anus, or to the feet, followed by the hot
pediluvium, sometimes very manifestly control haemoptysis, where
there are evidences of abdominal congestion. Nauseating doses of
tartarized antimony, or of ipecacuanha, are by some had recourse
to from the first; but the practice is one of which I have little
experience. Tartarized antimony, it is affirmed on high clinical
authority, has actually caused death under these circumstances;
however, it does not necessarily increase bleeding, even though it
causes vomiting,—this I have seen in the practice of others. The
bowels should be freely opened with cooling saline purgatives, and
watery evacuations, if possible, kept up for a day or two.

1312. Ligature of the limbs, so as to prevent the free return of
blood through the veins, has proved a timely adjuvant occasion-
ally : Junod's exhausting apparatus will be useful on the same prin-
ciple. Raising the arms over the head unquestionably stops epis-
taxis sometimes; I know not what effect the position may have in
hasmoptysis. Free circulation of cool air, light bedclothes, a hard
bed, quietude, and silence are essential aids. Large pieces of Wen-
ham Lake ice should be allowed to dissolve in themouth ; and the
cautious application of ice in bags to the spine, or over the heart, I
have repeatedly seen (hence I do not value the speculative objections
to the practice) almost instantaneously arrest the flow of blood.
Heat may at the same time be applied to the extremities. Some
practitioners affirm, that the application of cold to the pudenda
occasionally proves directly haemostatic.

1313. Among remedies controlling the action of the heart, digi-
talis, aconite, and prussic acid claim attention; if the heart be irri-
table, and the haemoptysis moderate, the first-mentioned medicine is
valuable. Refrigerants, such as nitrate of potass, sulphuric and
other acids, may be employed as adjuvants.

1314. (b) The medicines qualified to fulfil the second indication,
are the acetate of lead, given in doses of two to four grains with
dilute acetic acid and laudanum, every half-hour, hour, or two
hours, according to the urgency of the case; alum; ergot of rye
(not so valuable, however, as in epistaxis), matico, and gallic acid.
My recent experience leads me to place greater trust in gallic acid
than in any other agent of the class. But if the hemorrhage be at
all severe, the doses must be large and very frequently repeated :
twenty to thirty grainsshould be given every half-hour at first,—the
dose and the frequency of repetition being gradually lessened. I
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have seen no ill effects from these large doses.1 If there be exces-
sive anaemia, the liquor of the pernitrate or the tincture of the ses-
qui-chloride of iron, or sulphate of iron with gallic acid (making a
gallate of iron) may be given from the first. In various other as-
tringents, krameria, logwood, kino, catechu, sulphates of zinc and
copper, little trust is to be reposed. Nor, useful as it is in some
hemorrhages, have I often seen turpentine distinctly efficacious
in haemoptysis : still it sometimes appears decidedly beneficial. A
provincial chemist told me some time since, that, on one occasion,
when he had in a series of closely following attacks brought up
" several pints " of blood, lead and all ordinary remedies failed,
while turpentine, taken internally and rubbed into the chest and
limbs, distinctly arrested the bleeding. Drachm doses of kitchen
salt, either in powder or dissolved in water, appear sometimes (I
have seen thefact in three instances) to arrest haemoptysis very ra-
pidly,—and this, whether they produce emesis or not. Five or six
drachms may be given at intervals,—and, as the agent is always at
hand, it may at once be used, while other means are in preparation.

1315. The general treatment of hemorrhagic reaction and of
sinking is the same in the case of haemoptysis as of all severe
hemorrhages.

1316. Certain cases of tuberculous disease are marked by a ten-
dency to frequent recurrence of haemoptysis. Although it be de-
monstrable that, in the mass of cases, frequently recurring haemop-
tysis does no serious evil [1487], still in any individual instance, as
we know not what may be the issue of a hemorrhage once it sets
in, it seems advisable to avert the occurrence if possible. Do we
possess the means ? Appropriate change of climate seems the most
promising. I have known an instance in which grave and frequent
bleeding wholly ceased after the adoption, and apparently under
the influence, of a diet entirely of fish and vegetables. The time
for any faith in the prophylactic efficacy of weekly venesection
(as lauded by Cheyne, of Dublin, despite the unfavorable testimony
of his own cases) has long passed by.

X. —ADVENTITIOUS PRODUCTS.

1317. The lungs giveorigin to a variety ofadventitious products,
which may be arranged as follows:—

1 The Mood expectorated, while gallic acid is taken, often exhibits (as I first ob-
served in a case seen, many years ago, with Dr. D. Fraser) a peculiar green tint,
deep, but transparent: a very evident proof that the acid passes through the cir-
culation. Gallic acid may also, inrare cases, produce the same tint in muco-pus
wholly free from blood, doubtless from unusual proportion of iron in thepus (Shar-
man, U. C. H., Males, vol. xi. p. 231). The sputa of hsemoptoic patients taking
gallic acid largely maybe free from green tint,while theurine seems to eliminate it
almost wholly from the system, a soluble salt of iron giving a copious precipitate
for some while, even after the gallic acid has ceased to be taken (e. g. case seen
with Dr. H. Davis and Mr. Flower).
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Non-plastic { Saline ' • ' Oracretions.
products * Animalized . . jgU g'ar

f f Syphilitic.
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Melanic.
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Blastemal . ■ " Haematoma.
Plasticpro- J Sarcoma.

** • Growths. . . .-
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I Bloodvessel.

1318. Few of these products, however, require elaborate con-
sideration in a practical work. The history of saline concretions
is intimately mixed up with that of tubercle; sugar accumulates
only in dependence on certain other fixed diseases. Purulent de-
posit has already been considered in connection with pneumonia;
and induration-matter under the head of cirrhosis. The rest of the
series we now proceed to pass in review, with an amount of close-
ness proportional to the practical importance of each.

A.—SYPHILITIC DEPOSIT.

1319. The lung appears to hold a place among the textures in
which the tertiary effects of the syphilitic virus exhibit themselves.
Gummata, of the same anatomical constitution as the well-known
subcutaneous product, have been described by MM. Ricord and
M'Carthy, as forming in the lungs, especially, perhaps, towards their
periphery and bases. In the former position they look not unlike
nodules of lobular pneumonia.

1320. These gummata soften and are eliminated much in the
manner oftubercle—originally having, it is alleged, a consistence
rivalling that of scirrhus; they are non-vascular.

1321. I can find no positive answer to the query,—do these
gummata ever form independently of other tertiary evidences of
syphilis in the bones and cellular tissue ? If they do, their diag-
nosis must be infinitely difficult,—difficult indeed under all circum-
stances; for the physical signs can be none other than those of
solidification followed by softening and excavation, while the local
and general symptoms closely simulate those of phthisis.

1322. There is strong motive to suppose that iodide of potassium
is the essential remedy, and that mercury is contra-indicated: pre-
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cise information is, however, wanting. Cod-liver oil should, of
course, not be neglected.

B. TYPHOID DEPOSIT.

1323. The lung-substance, as well as the tracheal and bronchial
walls, becomes in certain cases of typhoid fever the seat of non-
plastic deposit identical with that which accumulates under the
patches of Peyer and in the mesenteric glands. On the other hand,
as long since taught by M. Louis, young persons, convalescing
imperfectly from typhoid (Peyerian) fever, not unoften fall into
pulmonary consumption of acutely fatal course.

1324. That death does occur in some cases after typhoid fever,
with rapid breaking up of the tissue of the lungs, and many of the
symptoms ofconsumption, is indubitable. But it has always been
a matter of difficulty to explain the connection between typhoid
fever and tuberculization of the lungs. M. Louis, referring the
latter to the prolonged pyrexia of the former, can scarcely be said
to have settled the point. Is it possible that unusually abundant
deposition of typhoid matter may in these cases be the real ground-
work of the rapid destruction of the lungs? The question, beset
with difficulties, it is true, requires serious investigation. I have
occasionally witnessed most remarkable disappearance of local and
general symptoms,—recovery, in truth, complete in a practical
sense,—where softening of the lung had rapidly taken place under
the circumstances referred to. The very perfection of constitutional
cure in such cases gives additional probability to the notion that
the product eliminated is not genuine tubercle.

C.—MELANIC DEPOSIT.

1325. The lung is a favorite seat of true granular melanic pig-
ment—the granules either free or contained within cells. Melanic
cells never exhibit any tendency even to cohere,—much less to
form the basis of a stroma.1 There is no difference between the
melanic secretion which accumulates in the lungs of the aged, and
that which infiltrates certain growths. And, again, there is no
special form of morbid stroma to which melanic pigment specially
attaches itself in the human subject,2—though more frequent in
medullary cancer than in any other growth.

1326. The retrograde anatomical changes of phthisis, whether ex-
cavation have or have not occurred, are generally accompanied
with more or less copious deposition of melanic granules. Hence,
abundant melanic impregnation of the phthisical septum is of favor-
able augury.

1327. The black matter which infiltrates the lungs of the aged,
may have another origin: it may be carbonaceous substance intro-

1 Cycl. ofAnat. and Phys., art. " Products, Adventitious," p. 116.
2 In the horse a special stroma does appear to exist. Vide art. cit., p. 128.
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duced from without, along with atmospheric air,—differing in
degree, not in essence, from that found in the "black phthisis" of
miners [645].

D. GLANDEROUS AND FARCINOUS DEPOSIT.

1328. Among the more important changes, in acute glanders,
farcy and farcy-glanders, ranks lobular pneumonia, with deposition
of specific pus, identical with that contained in the cutaneous pus-
tules of the one disease, or the suppurating lymphatic glands of the
other.

1329. The treatise of Rayer contains an engraving of the second-
ary pneumonic abscesses which occur in acute glanders. 1 In illus-
tration of the farcinous disease, a few prominent particulars of the
case of a horse-keeper, aged twenty-five, who came under my
notice some years ago, may be given.2

1330. Here, in addition to external pustules and phlyctenae,
phlebitis, lymphatic inflammation, and deep-seated collections of
pus and discolored serum in the limbs, without nasal affection, the
lungs presented numerous lobular patches of inflammation with
softened exudation and pus. No true hepatization existed; while
the non-acceleration of the breathing, slightness of the cough, and
absence of pain, almost placed the pneumonic affection in the latent
class. The foreign accumulation in the lungs with sero-sanguineous
oedema, sufficed to raise the weight of the right lung to 27 ounces,
of the left to 22 ounces.

E. —PURULENT DEPOSIT.

1331. Pus is a much less common deposit in the lung than is
currently supposed. The subject has already, however, been suffi-
ciently considered [1077].

F. AMYLOID DEPOSIT.

1332. Amyloid degeneration of the lung, as of almost all other
organs, has been detected and described by Yirchow; but the
clinical history ofsuch degeneration, if it possess a distinctive one,
is yet a desideratum.

G. —TUBERCULOUS DEPOSIT.

1333. Tubercle in the lung constitutes the anatomical character
of phthisis or consumption—a disease which, in the vast majority
of cases, runs a chronic, but occasionally an acute, course.

(I.) —CHRONIC PULMONARY CONSUMPTION.

1334. Clinical and anatomical observation shows the necessity of
dividing cases of the chronic class into theprogressive and the retro-

1 De la Morve et du Farcin chez l'Homme, 1837.
8 Hill, U. C. H., Males, vol. x. p. 265; 1854.

22
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gressive—those in which the abnormal actions in the lung tend to
destruction, and those in which they incline towards repair.

(a.)—PROGRESSIVE CHRONIC CONSUMPTION.

1335. Anatomical characters.—The anatomical changes occurring
in the lung in progressive chronic phthisis are referable to three
main stages; and these stages sometimes correspond to certain
varieties in the symptoms, and always to modifications in the phy-
sical signs. There are, then, clinical as well as anatomical reasons
for recognizing three stages in the advancing disease, those of
deposition with induration of softening and of excavation—stages
which present the following characters of clinical significance.

1336. In the first stage, yellow tubercle,1 preceded or not by the
semi-transparent gray granulation, and either accumulated in iso-
lated or grouped masses, or infiltrating the stroma of the lung,
affects a special preference for the apex and upper lobe—either
spreading thence downwards uniformly, or leaving islets of lung of
various sizes unoccupied in its transit towards the base. Excep-
tions to this topographical mode of progress (on which the diag-
nosis of the disease so often turns) are infinitely rare in chronic
tuberculization—the base of the lung proving the primary seat of
the process, not oftener than once in sixty or eighty instances.

1337. Tubercle, as a rule, exhibits little tendency to form imme-
diately beneath the pleura, unless the deeper part of the organ have
already been involved. Rare instances, one of them recorded by
M. Louis, occur, in which the earliest traces are discovered directly
under the serous membrane.

1338. The tissue lying amid the tuberculous deposit undergoes
various changes. Exudation-matter, of low plastic force, may in-
filtrate and harden the parenchyma—a condition to which many of
the physical signs are more directly traceable than to the tuber-
culous deposit itself. Some air-cells undergo occlusion, either
from actual production of tuberculous blastema within them, or
from the pressure of that deposited on their confines; while, as
originally shown by Carswell, adjacent air-cells undergo succeda-
neous distension. Obliteration of the minute branches of the pul-
monary artery takes place—a vascular loss eventually supplied,

1 Fortunately I am not called on to express an opinion, in a practical work of
the present kind, on the intimate constitution of tubercle. Men seem, in truth,
at present further removed than ever from any definite notion on the subject.
Virchow, for instance, announces the encouraging doctrine, that " the cells present
in tubercle may be relics of epithelial cells, or of some other natural product; or
they may be related to or identical with exudation-cells, orpus-globules, or to and
with the cells occurring in cancerous growths, or in typhoid infiltrations 1" (Bank-
ing's Retrospect, vol. xviii.) So that tubercle may be any conceivable thing, ex-
cept that which the unassisted eye and clinical observation prove it to be—a dis-
tinct and definite product, distinguishable from all others, both in its physical
attributes, in its local evolution, and, above all, in the systemic diathesis of which
it is the material exponent.
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according to the investigations of Van der Kolk and Guillot, by
an adventitious rete of vessels, which, at first independent, inoscu-
lates with the .bronchial arteries, and (through pseudo-membrane
in the pleura) with the vessels of the chest-wall.

1339. The second stage is signified by softening and disintegra-
tion of tuberculous deposit—and by breaking up of tissue, impaired
in its nutrition, imprisoned amid that softening material. In this
process the deposit and the tissue act and react on each other ; but
that tubercle, like clotted fibrin, may ah origine soften intrinsically,
no reasonable doubt can, I think, be entertained.

1340. The softening process, like that of deposition, spreads from
above downwards. The length of time tubercle may remain without
losing its consistence,varies so widely, that no rule of clinical utility
can be established on the point.

1341. Elimination is the essential feature of the third stage.
The softened tubercle, with various products of inflammation, and
the macerated and separated parenchyma embraced thereby, are
thrown off through the bronchial tubes. The resulting cavities,
originally small, increase in dimensions by mutual coalescence, and
by advancing destruction on their periphery: so that, eventually,
almost the entire area of a lung may be represented by a single
huge excavation.

1342. Although chronic tuberculization involves both lungs, as
a rule, to which I have never encountered an exception, the pro-
gress of deposition and destruction is invariably asymmetrical in
the pair. So true is this, that in a case of pulmonary disease of
doubtful nature, the fact of uniform distribution of the physical
signs (were this positively demonstrable) would be fatal to the
diagnosis of chronic phthisis.

1343. But can the relative progress of tuberculization in the two
lungs be employed as an element of diagnosis ? The following
results of the analysis of 143 cases of phthisis throw some light on
this question:—

"From thesepropositions it follows thatthe disease attains the softening point
with not very unequal rapidity in the two lungs. Such difference as exists signi-
fies that the point is more quickly attained in the left than in the right organ;
for it appears that softening of the left lung, the right being still firm, was more
common, under two distinct points of view, in theratios of 29.51 to 27.12, and
24.13 to 19.51. I have, however, no means of ascertainingsatisfactorily whether
this depends on deposition being on an average earlier in the left lung than in
theright, while the actual rapidity of subsequent destruction is equal in both ;
or from the destructive process being more rapidly effected on the left side,
deposition being coeval on both sides.

But, as will appear from the subjoined comparison, the laws regulating the
disease in males and females probably differ in this respect; they certainly did
in these 143 cases.
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Tabular comparison of the conditionof thetwo lungs in both sexes. (143 cases.)
MALES.

(a.) Right lung: 24 in first stage, 4
inwhich thelefthadreached the second
or third stage—that is, in 16.67 per
cent, of the number.

(b.) Right lung: 56 in secondor third
stage, 11 inwhich theleft still remained
in first stage—that is, in 19.64per cent,
of the number.

(c.) Left lung: 31 in first stage, 11
in which the right had reached the
second or third—that is, in 35.49 per
cent, of the number.

(d.) Left lung: 49 in second or third
stage, 4 inwhich theright stillremained
in the first—that is, in 8.16 per cent, of
the number.

FEMALES.
(a.) Right lung: 37 in first stage, 14

in which theleft hadreached the second
or thirdstage—that is, in37.83 per cent,
of the number.

(b.) Right lung: 26 in secondor third
stage, 5 in which the left still remained
in first stage—that is, in 19.27per cent,
of the number.

(c.) Left lung: 28 in first stage, 5 in
which theright had reached the second
or third—that is, in 17.86 per cent, of
the number.

(d.) Left lung: 35 in second or third
stage, 14 in which the right still re-
mained in the first—that is, in 40 per
cent, of the number.

The propositions marked (b) do not tell in one direction or the other; those
marked (a, c, d) depose strongly to the greater rapidity of evolution of the
disease in theright lung of males, and in the left of females. Let itbe remem-
bered, too, that in the only two instances in which either lung was practicallyunaffected, it was the left lung of males that had escaped. Why the disease
should advance more quickly on the right side in men, and on the left in women,
does not clearly appear: if it be suggested that the greater frequency of pneu-
monia of the right lung in the male will explain the fact of its becoming a more
rapid prey to tuberculization, the difficultyis to explain why the left should be
the earlier victim in females."

1344. The stages of destruction may proceed rapidly in one
organ for a while—a state of quiescence being then established,
the other becomes the seat of rapid disintegration.

1345. Excavations, having formed, may eitherremain in statu quo,
secreting tuberculous and purulent matter—or they may undergo
certain reparative changes.

1346. The law of the tuberculizing process in the adult, many
years since brought to light by the labors of M. Louis—that the
presence of tubercle in any organ after the age of fifteen, involves
as a necessity its existence in the lung—frequently proves of inesti-
mable clinical value. We must not forget, however, as admitted
by its discoverer, an exception to the rule does every now and then
occur.

1347. Physical signs. —First stage: Accumulation of groups ofgray granulations or crude tubercles in variable quantity, and with or
without intervening simple induration of tissue.—The extent of area
occupied by each morbid condition, the tuberculous and exudative,
seriously affects the results—and, as a general truth, the induration,
rather than the tubercle itself, is the cause of the physical signs
during this stage.

1348. The infra and supra-clavicular regions are either unaltered
in form, or they are slightly flattened. The former is the more
common of the two cases: probably, the diminished bulk of the



PROGRESSIVE CHRONIC CONSUMPTION. 341

apex, produced by deposition of tubercle and closure of some air-
cells, is at first counterbalanced by the distension of others. It falls
within the limits of the probable, indeed, that cases may now and
then be met with, in which such emphysematous distension shall so
predominate as to produce slight bulging over tuberculized lung.
Many years ago, Dr. Chambers, without offering any explanation
of the circumstance, mentioned to me that he had observed an
increase in the antero-posterior diameter of the apex at the very
outset of the disease. I have carefully watched for examples of the
fact, but have never met with one unless where percussion gave a
more or less deep-toned resonance [Type II. 197],and the existence
of local emphysema, consequently, became strongly probable. It
would appear, as matter of experience, to be impossible that tubercle
alone, accumulated to such an amount as to impair in the least
degree the pulmonary tone of percussion-sound shall be the cause
of bulging [103]. The precise degree of tuberculization, which
will produce flattening, varies with many accidental circumstances,
such as the relationship of the tubercles to the minuter bronchial
tubes (if many of these be obstructed, local collapse of lung-
substance will ensue), and the presence or absence of plastic
contractile exudation within the parenchyma or on the pleural
surface. Atrophy of the tissue of the lung can scarcely occur at
the very earliest stage of bronchial obstruction. Flattening may
sometimes very positively exist, but, from being equally shared by
both sides, escape detection: when present to any extent, the
clavicle is thrown into unnatural relief.

1349. Vocal vibration may very certainly be increased in in-
tensity under the clavicle; but the amount of increase is trifling.
Its existence is, therefore, with difficulty established under the right
clavicle, where there is a natural excess of fremitus; and on the
left side, as a sign of incipient tuberculization, increased fremitus
commonly fails us, because priority of disease on that side is most
common in females, who, unfortunately, from the peculiarities of
their voices, have little or no vocal vibration.

Careful admeasurement with the callipers will sometimes de-
tect very slight reduction in antero-posterior diameter at this
period. If the deficiency be marked, pleural false membrane is
probably present to some amount. The motions of the infra-
clavicular region are perverted, to the eye, to the hand, and to the
measure. The hand laid flat on the surface, instead of being arched
outwards during inspiration, is simply raised upwards; elevation-
movement exists, expansion-movement is wanting; nay, more, the
infra-clavicular region may actually sink in with inspiration. The
first, second, and third ribs, if the pleurae are agglutinated, may be
felt to converge at the same time. 1 The deficiency of expansion-

1 It is natural these ribs should converge in inspiration [71] ; it is unnatural
they should converge to an amount capable of being felt with the fingers.
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movement under the clavicle is a more valuable sign in the female
than in the male, for the obvious reason that it is naturally much
more limited in the latter than in the former [49],

1350. The result of percussion may or may not be significant.
Slight decrease of pulmonary tone, and slightly increased parietal
resistance, may be produced by a very few scattered tubercles at
the apex—local collapses of the lungs doubtless contributing to
impair the resonance. The deficiency will be earliest caught at the
inner aspect of the supra-clavicular and clavicular regions (see Dia-
gram, page 19), where the apex of the lung lies. To detect it, per-
cussion must be very lightly made, and, for purposes of certainty,
repeated invarious postures both of the patient and of the percussor.
Care must be taken to direct the percussion from, and not towards,
the trachea: with this caution, percussion is much more conclusive
at the inner than at the outer part of the supra-clavicular region.
Slight want of pulmonary tone is a more valuable sign' in the female
than in the male, and more valuable in both sexes at the right than
the left side [192].

1351. Habitually a smaller superficial area of disease is required
to effect the percussion-sound in the infra-clavicular than the supra-
scapular regions ; but occasionally the latter suffer even before the
former. Sometimes, when tubercles are sparingly scattered through
an entire apex, percussion on a broad surface will disclose a differ-
ence in resonance, imperceptible when a single finger is used as a
pleximeter. Or recourse may be had to the dynamic tests: the
increase of pulmonary tone produced by a full inspiration will be,
in comparison with that on the healthy side, very trifling; and, on
the other hand, there will be comparatively a great decrease of that
tone at the close ofa complete expiration. As deposition, collapse,
and consolidation advance, the sound acquires more and more the
characters of Type I. [195], but never becomes totally toneless, or
of putty-like flatness.

1352. But instead of the attributes of Type I., the percussion-
sound may possess those of Type III. [199]. The volume of sound
may be thus actually greater over a tuberculized than a healthy
apex—the rise in pitch being the real test of its morbidness. The
resonance may be wooden, or even tubular—especially if consoli-
dated tissue reach directly across from the costal surface to the
trachea, or large bronchi, and the pleural laminae be agglutinated
at the spot.

1353. Inasmuch as tuberculization exercises a contracting influ-
ence on the lung-substance, the morbid resonance at the apex, of
whatever type it be, ought not to extend beyond the normal pul-
monary outline across the sternum. And in point of fact it never
does so but to a very slight degree; the conveyance of the sound
beyond the limits of the lung, is then to be explained by horizontal
conduction [221].
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1354. The fallacy of coexistent emphysema is always more or
less to be apprehended during this stage.

1355. The results of auscultation vary widely—so conflicting
are the physical conditions, rarefying and condensing, implicating
the tissue.

1356. The respiration in the infra-clavicular region, and also
usually in the upper scapular, is affected in intensity, being weak
and almost suppressed in some points, exaggerated in others ; per-
verted in rhythm, being frequently jerking; impairing in quality,
being harsh, bronchial, or even slightly blowing. The value of
these states of respiration is directly as the limitation of the area
within which they are discernible; if they exist above, and are im-
perceptible below, the second interspace, they are very seriously
significant. Slight harshness of respiration is more valuable, as a
sign, in the male than in the female, and notably so on the left
than on the right side. If the other causes of jerking rhythm
[277] can be excluded, which may or may not be difficult, this
condition of rhythm, when limited to one apex (it is rarer poste-
riorly than anteriorly) becomes a really important sign of tuber-
culization. My opinion on this point has yearly grown more posi-
tive. It is to be remembered that it occurs at a period of the dis-
ease when the physical signs generally are few in number, not so
decisive as might be wished, and when, of course, every addition to
their number is really important. According to my experience, it
is a persistent phenomenon. I have not, as Dr. Stokes appears to
have done, succeeded in removing it by local treatment, even in
cases where other signs, for instance, harshness ofrespiration, were
favorably modified by that treatment. It may exist in the highest
degree without any coexistent affection of the pleura; and must
not be confound with grazing friction-sound. Prolonged expiration,
if unattended with alteration of quality, is insignificant: under such
conditions, it is in all probability a normal state ; and even coupled
with slight harshness and coarseness of quality, it must be cautiously
received as evidence in females, and at the right side.

1357. The only rhonchal sound specially belonging to this stage
of phthisis is the dry crackling; occurring towards the close, it
gradually passes, with the exceptions already referred to [327], into
the humid crackling variety.

1358. Occasionally at the close of this stage the peculiar condi-
tion I have designated as cogged-wheel rhythm of respiration, exists
—oftener in the supra-spinata fossa, than below the clavicle [278].

1359. The vocal resonance varies to such an extent in amount
and quality, as to make it totally unworthy of clinical confidence:
I have known it (where the existence of consolidation was positive,
either from other signs, or, in addition, from post-mortem examina-
tion) of the average characters of health, weak, null, exaggerated,
intensely bronchophonic, or pectoriloquous. The state of vocal
fremitus, curiously enough, does not vary thus, and is hence, com-
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paratively, a more trustworthy guide : but its positive value, we
have seen, is next to nothing.

1360. In a doubtful case of tuberculization of the right apex, if
the heart's sounds, but especially the first, be more clearly audible
near the clavicle on that side than the left, we have herein presump-
tive proof of consolidation; but the absence of this sign will not
disprove the existence ofsolidity, of which strong evidence appears
on other grounds. Subclavian murmur may be present; and also
systolic murmur at the second left, or pulmonary, cartilage, associat-
ed or not with basic systolic, or with subclavian, murmur. To the
arterial pulmonary murmur, Dr. Latham attaches much importance
as an attendant on tuberculization—but I confess its diagnostic
claims do not appear to me to be established: as to its frequent
absence, I take it for granted that so positive a fact must be ad-
mitted on all hands.

1361. The signs of dry or plastic pleurisy, and of bronchitis and
of pneumonia, may occur in connection with tuberculous deposi-
tion : they have indirect value, if limited to one or both apices.
Tuberculous patients, the apex of whose lung is the seat of capil-
lary bronchitis, are of course liable to be seized with idiopathic
bronchial inflammation of both bases from accidental causes. Under
such circumstances, it is curious and interesting to observe the
manner in which the upper and lower rhonchi travel towards each
other so as eventually, in some rare instances, actually to meet
towards the middle height of the lung. Where such union of the
rhonchi takes place, the case is of the most serious character. I
may further observe, with respect to the symptomatic rhonchi oc-
curring in connection with tubercle at the apices of the lung, that
I have found true crepitation, to say the least, singularly rare:
that is, unless in cases where the cause of the rhonchus is really
extensive pneumonia—such pneumonia as shall during its existence
assume, in point of clinical importance, all the characters of the
idiopathic inflammation. Under the ordinary circumstances of
acute irritation setting up in the neighborhood of the new matter,
fine bubbling is the rhonchus audible, and capillary bronchitis the
anatomical state present.

1362. Second stage.—The signs of the second stage, that of soften-
ing, are in part new, in part those of the first stage, either station-
ary or carried to a higher point. To begin with the latter class:
depression, both above and below the clavicle, is now greatly more
marked, and may sometimes be really present to a notable amount,
but be masked by twisting of the clavicle downwards and inwards
on its long axis. When the clavicle thus, as it were, follows the
retreating ribs, the callipers, or chest-measurer, supply the only
trustworthy evidence as to the amount of depression. The cor-
responding supra-scapular region, if one apex be more affected than
the other, is distinctly hollower than its fellow—a fact apparently
so strange, that nothing but repeated observation would justify its
statement. The vocal vibration does not increase as a consequence
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of the softening process; but as this is, generally speaking, accom-
panied with extension of induration also, such increase may occur.
The semi-circular measurement of the side, and the transverse dia-
meter of the chest in the axillas, are lessened in consequence of the
general deposition of tuberculous matter, atrophy, and interstitial
contraction of the lung, together with, in some cases, contraction
of pleural false membrane. Morbid resonance under percussion
gains in area and in intensity, and is, oftener than in the first stage,
wooden or tubular. The respiration grows more extensively and
markedly blowing, or remains merely bronchial. Yocal resonance
varies as before.

1863. The new phenomena in this stage are humid crackling,
and thin metallic bubbling rhonchus. When elimination of the
softened material commences, the rhonchus may become cavernous
on a small scale.

1364. In consequence of the diminution of the mass of the lung,
the heart may be elevated above its natural position, the diaphragm
raised, and the mediastinum drawn towards the mainly affected
side. The heart's bulk gradually diminishes; but its area of super-
ficial dulness may be apparently increased, in consequence of con-
traction ofeither, but especially of the left, lung.

1365. Third stage.—The signs derived from inspection in the
third or excavation stage remain as previously. I have, however,
in some rare instances, known extreme infra-clavicular depression,
produced in the second stage, diminish somewhat, nay, even give
place to slight bulging, when a capacious excavation had formed.
This will probably occur where the anterior wall ofthe excavation
is excessively thin, indeed merely membranous; the condition be-
comes one, physically speaking, closely assimilable to local pneu-
mothorax : at all events, of the fact I am positive. Again, in such
cases, inspiratory expansion may improve to a certain extent. I
have observed this in a case where amphoric respiration gave evi-
dence of the size of the excavation; and the more solidified the
rest of the lung, the greater will be the expansion over the cavity. 1

Rhonchal fluctuation may sometimes be detected ; and if the cavity
be of large dimensions, fluctuation, producible by succussion of the
trunk, may be felt.

1366. The percussion-results depend less on the fact of cavity
existing than on the conditions of the cavity. If it be small, and
surrounded with much indurated lung, the sound will habitually
be either high-pitched and hard, or wooden, or tubular. If there
chance to be a thick stratum of normal tissue between the excava-
tion and the ribs, gentle percussion may be of almost healthy
quality,—moderate dulness, slightly tubular, too, is detected on
strong percussion. If there be several small excavations, with in-

1 Green, U. C. H., Females, vol. v. p. 148 ; July, 1850. Expansion is very rarely
totally deficient over a large-sized cavity; greatly more rarely than over highly
consolidated texture.
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durated substance between them, the sound is markedly dull, and
somewhat tubular; if one or two large excavations, amphoric or of
cracked-metal quality.1

1367. The respiration, provided the cavity be neither distant
from the surface, nor separated from it by a stratum of healthy
tissue, is usually divided, hollow, hoarse, blowing, and cavernous,
or actually amphoric; and this state alternates or coexists, in the
manner already described [303], with gurgling rhonchus. The
cough is cavernous or amphoric; and metallic echo, or metallic
tinkling in some rare cases, accompanies the voice, cough, and res-
piration.

1368. There are exceptional cases in which the respiration may
be null over a large cavity, at least at its upper part—cavernous
rhonchus existing below.

1369. The vocal resonance varies in characters; it may be pec-
toriloquous, amphoric, bronchophonic, natural, weak, or null: hence
vocal resonance should never be trusted to alone in the diagnosis
of a cavity. The form of resonance most strongly distinctive of an
excavation is whispering pectoriloquy: but cavities may exist with-
out this; while resonance of the sort may exist under physical
conditions directly the reverse of excavation [411].

1370. A cavity of large size, with hard and smoothish walls, and
containing thin fluid in moderate quantity, may not only emit a
guggling sound when the trunk is abruptly shaken, but the heart's
action, too, if the cavity be near, may produce a similar sound of
cardiac rhythm.

1371. Where great loss of substance is effected in the right lung
by excavation, and its remaining tissue is much reduced in bulk,
the heart may be drawn greatly out of its place, and beat to the
right of the sternum—this form of sign is most distinctly marked,
however, where, in addition, contraction of a large cavity has set in.

1372. Symptoms.—The symptoms of progressive phthisis do not
admit of such systematic division into stages as its physical signs:
there is no symptom absolutely peculiar to any one of the three
anatomical stages. It will be better, therefore, to consider them
seriatim, under the heads of local, general, and incidental.

1373. Local Symptoms.—Cough, unless in latent cases, is an es-
sential symptom; habitually unpreceded by coryza, rarely parox-
ysmal, it is at first either dry (but this, very probably, in not more
than about one-tenth of cases), or attended with expectoration.
Slight at first, merely a clearing of the throat, the cough gradually
grows more forcible, though, as a general rule, the effort to remove
the sputa is not seriously strained. In certain rare instances, the

1 Cracked-metal quality maybe found directly over a spot in a state of indura-
tion only,—a small cavity, not larger than a walnut, existing at an inch or two
distant (Bevan, U. C. H., Females, vol. xv. p. 306). This may be another exam-
ple of horizontal conduction [221] ; or of the cracked-metal note of mere consolida-
tion [210].
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cough, paroxysmal and excessively violent, is evidently sustained
by some exceptional form of irritation, probably a neurosis of the
vagus [932]. The cough in phthisis more frequently brings on
vomiting or nausea, than in any other pulmonary affection: if a fit
of coughing occur shortly after a meal, more or less of this is
habitually vomited in the majority of cases that have reached the
second stage.

1374. The expectoration at the outset is colorless, frothy, watery,
or mucilaginous looking. When of the latter appearance, a deposit
in small quantity takes place of a thickish, grumous substance, of
pale grayish tint, and not unlike the sort of curd that is often seen
in barley-water. It has not occurred to me to observe this peculiar
appearance except in phthisis.

Gradually, sometimes abruptly, the sputa grow distinctly glairy
and muco-epithelial; presently purulent striae appear amid these,
contrasting by their opaque, pale buff or yellow tint, with the
lighter colored and more transparent mucous body of the sputum,
which grows less and less aerated. Suddenly a total change may
occur: the sputum becomes essentially purulent, consisting either
of small pellets with jagged, sharply cut outlines, opaque, semi-
floating, non-aerated, and of dirty yellowish color (so-called boiled-
rice sputum), or of larger masses with ragged edges, or of broad,
flat, discoid lumps, darkish green in tint, smooth in outline, and
remaining apart if expectorated into water. These different forms
of purulent excretion may be variously associated, and, if fresh
simple bronchitic irritation supervene, may be mixed with frothy
fluid again.

Eventually the sputa acquire an ash color, run together in one
mass, totally free from air, and are constituted essentially of pure
pus. Occasionally sudden profuse expectoration of purulent fluid
occurs, in some cases traceable to abrupt evacuation of a cavity, in
others to abundant secretion from the walls of old cavities and
neighboring bronchi; both occurrences are to be distinguished from
discharge of empyema through a perforation [798].

1375. The odorof phthisical expectoration is nauseous, sui generis,
not actually fetid. It may accidentally acquire the wet mortar
like, or putrid smell of gangrene, under circumstances already de-
scribed [1224].

1376. The quantity of expectoration varies greatly in a mass of
cases: sometimes profuse, especially in the earlier and closing
periods, it may be very slight throughout; and I have known cases
run their course without any expectoration at all. I once saw a
lad, aged fifteen, admitted into hospital with "typhoid" (Peyerian)
fever, become tuberculous during convalescence, and, dying within
a short period, present large cavities in his lungs, though he had
never, as far as could be learned by constant questioning, expecto-
rated a single sputum: he must, of course, have swallowed them
all, as children almost invariably do.
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1377. The microscopical element of phthisical sputa are very
numerous. First, epithelium tessellated,cylindrical and ciliated, from
the bronchial tubes; salivary fluid, and epithelium from the mouth.
Secondly, blood-disks (even when no reddish tint exists to the naked
eye), melanic cells and molecules, molecular fat, oil-globules, and
saline matter, crystalline and amorphous. Thirdly, exudation-
matter in patches, exudation-cells, and pus-cells. Fourthly, frag-
ments of pulmonary fibre, capillary vessel and nerve. Fifthly, dark,
molecular matter, soluble neither in ether nor in hydrochloric acid,
and probably tuberculous—and, in very rare cases, cells possessing
the characters originally assigned by M. Lebert to those of tubercle:
I have, at least occasionally, seen, in the opaque buff-colored striae
of comparatively clear sputa, cells non-nucleated and more angular
in outline than those of exudation-matter. Sixthly, the vibrio lineola
and mycodermatous entophytes.

Now the presence of fragments of tissue indicates breakage of
the lung-substance, and may furnish its earliest evidence. The
existence of tubercle-cells, if certain, is, of course, distinctive of
phthisical disease. Otherwise the characters enumerated have no
precise diagnostic signification.

1378. Of the chemical characters of the sputa I know little.
Popular prejudice, looking upon the change from saline to sweet
taste as of evil import, is probably well founded: for in the outset
the sputa, essentially those of catarrhal flux, are markedly saline;
with the advance of the disease and obstruction of lung they may
become saccharine. Sugar, however, is by no means always to be
found. 1

1379. In the course of phthisis calcareous particles and masses,
merely gritty or of petrous hardness, and in size from a pin's point
to a pea, may be expectorated. I have known this continue for
years steadily or interruptedly. But while such expectoration is a
clear proof of local retrogression, the tuberculizing and softening
processes may in other parts of the lung be actively advancing.

1380. Hcemoptysis, including under this term even expectoration
simply streaked with blood, is a symptom of extreme frequency,
occurring, as I formerly found (Brit, and For. Med. Chir. Rev.,
January, 1849) in about 81 per 100 of cases. The following
general inferences are derived from the examination of 106 cases :—

" Haemoptysis was of very slightly (4 per 100) more frequent occurrence in
males than females.—Haemoptysis to a medium amount is about four times less
common than to veryslight or to profuse amounts—both taken together. Very
profuse hemorrhage from the lungs is more common in males than females.—

1 Thus the sputa of Nettleship, U. C. H., Males, vol. x. p. 146 ; and of M. Harris,
U. C. H., Females, vol. ix. p. 326, both in the third stage, were boiled for twenty
minutes with two parts of distilled water, then treated with acetate of lead and
soda; the filtered fluid gave no evidence of sugar with Trommer's, Poggiale's, or
the bichloride of tin tests. These results, carefully obtained by my clinical clerk,
Mr. W. T. Coster, were confirmed by actual analysis in the BirkbeckLaboratory of
University College.
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Medium frequency of recurrence of haemoptysis is materially less common, and
this in both sexes, than a single or than repeated attacks. Further, repetition
ofhaemoptysis is more common in males than in females.—It is materially more
common for a first hemorrhage to be more profuse than subsequent ones, than
for subsequent ones to be more profuse than the first. Haemoptysis is more
frequently met with (and this independently of any influence of duration of the
disease) in persons who have reached the second and third stages, than in those
whose lungs have not yet softened. This proposition is more markedly true of
males than of females. There does not appear to be any notably greater tend-
ency to haemoptysis, where the right lung has reached a more advanced stage
than the left, vice versa, where the left has taken the lead. It seems improbable
that either lung is more effective in causing haemoptysis than its fellow. The
frequency of haemoptysis increases with advancing years in both sexes. The
increase is more abrupt in females than in males,and in the former appears con-
nected with the catamenial function. This greater frequency of haemoptysis in
persons of more advanced years, does not depend altogether on greater duration
of the disease; for those, who had had haemoptysis, had been phthisical for only
a mean period of eight months longer than those who had not spit blood. The
most common periods for the occurrence of haemoptysis, were at the very outset,
or after the expirationof the first month; it is very rare for haemoptysis to occur
within the first month, unless it has actually appeared as the first, or among the
first symptoms. The phrase " first symptom" here is to be understood with a
qualification to be by and by explained. In upwards ofhalf the cases ofnotable
hemorrhage (beyond 4 oz.) this occurs, or has occurred, as the "first symptom,"
corroborating the inference as to the excess of amount of first over subsequent
hemorrhages. Hemorrhage of this amount is rare as a coexistence with other
first symptoms (in s of these cases) appreciable by the patient. Streaked or
tinged sputa are, on the contrary, of very common appearance amongst the
earliest symptoms. But streaked or tinged sputa are rarely, or never, the " first
symptom" singly and alone. Season does not appear to exercise any marked
influence on the occurrence of a first hemorrhagic attack. Haemoptysis never
appearedas the bondfide first symptom in these cases, the phrase being under-
stood in its absolute sense without qualification ; it is so only in the sense that
it is thefirst symptom particularly noticed by patients—the first occurrence that
leads them to watch their health."

1381. The last proposition is important: it leads one to reject,
on clinical grounds, the old notion, that phthisis is really caused by
haemoptysis in those cases where it appears to lead the way in the
train of morbid events—in other words, to deny the existence of
"phthisis haemoptoe."

1382. The quantity brought up, at any one time, varies between
a few streaks and some pints of pure unmixed blood.

1383. The tints in phthisical haemoptysis vary—venous red is
rare; florid red most common: sometimes the sputum is of dark
brick-red hue; again, of salmon color, or of a light flesh-like pink.1

Moulded clots, even of minute size, are excessively rare [575].
1384. Although the breathing of phthisical patients range, as a

rule, above par in frequency, positive dyspnoea, either objective or
subjective, rarely holds a prominent place among the symptoms.
Consciousness of obstructed breathing, when felt at all, commonly
depends upon exertion of some kind. In the state of rest the fre-
quency of respiration rarely reaches any notable height in the pure

1 Tagg, U. C. H., Females, vol. ix. p. 108.
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chronic disease; and when the act is morbidly accelerated to a
serious degree, the pulse also beats with such increased frequency,
that the ratio of the two suffers scarcely any change. I have seen
few cases of very marked dyspnoea, of which the patients volun-
teered complaints. In these instances there was either some
organic cause, such as great emphysema, with bluish lividity of the
face, and general coolness of surface, or pneumonia, to account for
the symptom: or, it might be referred to neurosis of the vagus
[927], or to hysteria. 1 Hannover found that the absolute amount
of carbonic acid generated in the softening stage increased with the
number of respirations, while the relative amount (that which is
contained in a definite volume of air), diminishes.

1385. Actual pain, or distressing sensations within the thorax,
exists in the great majority of cases. But severe suffering of this
kind is the exception: and hence one of the most obvious reasons,
as arule, why phthisical patients succeed so long in blinding them-
selves as to the dangerous character of their disease.

1386. The pain may in part be intra-pulmonary [922], true
pleurodynic, intercostal-neuralgic, or pleuritic. Local pleurisy is
by far its most frequent tangible cause; to local evanescent dry
pleurisies are in the main due the wandering chest pains of these
patients, and to more permanent pleuritic changes their compara-
tively fixed sufferings. But, as already shown, the mechanism of
pleuritic pain itself requires elucidation.

1387. General symptoms.—Pyrexia, sooner or later, becomes an
invariable attendant on the progress of phthisis. Sometimes it
arises coetaneously with the very earliest local symptoms; in six-
teen of ninety patients observed by M. Louis, acute cases being
carefully excluded, such was its time of origin. In the majority
of cases it does not set in, until either actual softening, or at least
local irritative action, is excited.

1388. The fever, of so-called hectic type, consists in a complete
paroxysm of shivering, heat, and subsequent perspiration. But
shivering is very rare; mere chilly sensations announce the onset
as a rule. Habitually there is but one, an evening, paroxysm;
there may be a morning one also. But total freedom from febrile
action scarcely exists at any moment of the day—and the,real type
is remittent.

1389. The profuseness of the perspiration constitutes the chief
peculiarity of phthisical hectic. Generally diffused over the whole
body, or especially limited to the chest, neck, and head, these per-
spirations, commonest towards the early morning, are sufficient in
some cases to drench the patient's linen and even the bedclothes.

1Dr. E. Smith has submitted the pulse-respiration ratio inphthisis to a most
elaborate investigation (Med. Chir. Trans., vol. xxxix.); from this it follows that
the average neither reached so high as 4 : 1,nor so low as 2.3 :1. It ranged lower
in women than men. Pulsation was notably lowered, respiration increased, in
frequency, by night; " the deeper the sleep, the more frequent the respirations."
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Such sweating may occur independently of any distinct previous
heat of skin. Sudamina are, on the whole, rare; their contents
may, as in other diseases, give a neutral or even alkaline reaction,
while the surrounding perspiration is sharply acid.

1390. Acceleration of pulse, which may rise to 130 or 140 per
minute, without proportional rapidity of breathing and elevation
of temperature (the skin of the axilla or of the hand marking 100°
or 102° Fahr.), flushing over the malar bones, the whole attended
with subjective heat in the palms of the hands and soles of the feet,
mark the hot stage.1

1391. Setting aside the period of actual pyrexia, the pulse small,
sharpish, quick in its stroke, and habitually, but not invariably,
frequent, is of wide range, varying, within my own observation,
from 60 to 140 per minute in uncomplicated cases. The frequency
sometimes changes remarkably in the same case within a day or
two; occasionally an obvious cause, in the shape of some inter-
current attack, can be found for this—quite as commonly it baffles
explanation. It has been said the increase of frequency on chang-
ing from the recumbent to the sitting and standing postures is less
than in other diseases attended with debility: the general statement
seems not unfounded, but exceptions are frequent.

1392. The constant apprehension of chill, by interfering with
proper ablutions, promotes (especially if the patient neglect free
change of under-clothing) accumulation of an oily inspissated per-
spiration, and effete epithelium. Herein, it has been supposed, lies
a favorable nidus for epiphytic growth; and unquestionably pityri-
asis versicolor is not uncommonly found on the front-chest of the
lower orders of the consumptive population.2 But as yet we are
without any evidence that the cutaneous excreta of phthisical per-
sons specifically favor the germination of the epiphyte of that affec-
tion.

1393. The digestive organs suffer more or less in the great majority
of cases; but in the period of their seizure and in the amount of
their suffering infinite diversity obtains.

1394. The tongue may remain throughout (except under occa-
sional disturbances, which might occur to a healthy person) perfectly
natural in all its attributes. Marked furring is on the whole rare,
and generally traceable to passing hepatic obstruction. If there
be any state of tongue that can fairly be called phthisical, it is the
more or less vividly red, with large and irritable looking papillae.

1395. Thirst, even in apyrexia, is rarely absent through the
whole course of the disease, whether the alimentary canal be free
from anatomical change or not.

1 Mr. S. Ringer has lately shown with precision that the objective temperature
begins to rise before the rigors of the hectic paroxysm set in. The quantity of
urea and that of chloride of sodium secreted attain their maxima (not in exactly
direct proportion) immediately before, and at the close of, the sweating stage.
(Med. Chir. Trans., vol. xlii. p. 397, tab. xii.)

* Koch in Virchow's Archiv., bd. x.
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1396. Failure of appetite, amounting sometimes to complete
anorexia, occurs in an undetermined proportion of cases, and is of
very varied, sometimes inexplicable mechanism. It may depend
on chronic inflammatory disease of the gastric mucous membrane,
on slow degenerative softening, on fatty atrophy of the epithelium,1

or be purely dynamic. On the other hand, bulimia is occasionally
observed in connection with neurotic dyspnoea, and may probably
depend on hyperaesthesia of the vagus [931].

1397. As long as the stomach produces digestive juices, these
seem to be of good quality: at least chymification, whatever be
the ultimate fate of the chyme, is often thoroughly and comfortably
effected to the last. I have known the richest lobster-mayonnaises,
truffles, mushrooms, and all conceivable varieties of so-called digesti-
ble food, eaten without the slightest suffering to the final hours of
existence. Though such digestive potency as this be confessedly
exceptional, I have not, on the other hand, met with, in my own
sphere, any marked illustration of the lamentable details concerning
phthisical dyspepsia supplied by some authors. True, ordinary fat
is often ill-digested, and the phthisical stomach seems often to
instinctively repel fatty materials of all kinds [1542] ; but though
more frequent among tuberculously disposed people than others,
this dislike for fatty matters is by no means confined to them.

The secondary processes ofdigestion, chyle-formation, and haema-
tosis, are those essentially at fault. Out of ordinary food the phthi-
sical apparatus fails to evolve either chyle or blood of the qualities
of health [1422]. The specific variety of this failure is, of course,
peculiar to, and constitutes the intimate and essential manifestation
of the tuberculous diathesis; but some failure of the species is an
intrinsic element of the entire group of diathetic diseases. 2

1398. Pain and tenderness below the ensiform cartilage, with
loss of appetite, nausea, and spontaneous vomiting, indicate sub-
inflammatory action in the mucous membrane of the stomach, and
can scarcely be considered direct symptoms of the primary disease.
Vomiting of food brought on by fits of coughing, and unaccompa-
nied by any other gastric symptom, does not indicate any textural
change in the organ : it is essentially mechanical. The phthisical
stomach is, in truth, not readily nauseated, as a rule ; observe, how
it bears even rancid cod-liver oil,—and how little disposed phthisical
persons are to grave sea-sickness.

1399. Stomatitis, simple or diphtheritic, is not uncommon towards
the close of the disease; epiphytic formation occurs, but rarely, in
the exudation. Chronic pharyngeal abscess is in some instances
met with,—in one case of the kind, that fell under my notice, pro-

1 Admirably described by Dr. Handfield Jones. Vide also W. Fox, in Med. Chir.
Trans., vol. xli.

2 Vide Clin. Lectures on Reciprocal influences of Diathetic and Acute SpecificDiseases, "Medical Times," June, 1855,p. 613.
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duced by caries of a cervical vertebra, and assimilable in mechanism
to so-called lumbar abscess.

1400. I have twice known uncontrollable frothy salivation form
a prominent and distressing symptom of the closing period, without
obvious affection of the mucous membrane of the mouth or salivary
glands.

1401. In 1847, M. Fredericq drew attention to a red streak at
the edge of the gum opposite the lower, and sometimes also the
upper, incisors, as one of the earliest signs of phthisis,—the color
in highly febrile phthisis being brick-red, in hemorrhagic phthisis
blue. Subsequently he professed, that in the latter period of all
chronic diseases a blue or red streak will be found. M. Vanoye,
in turn, describes a white marginal line; 1 and Dr. Thompson insists
upon the red. I believe with M. Fredericq, that the red line is to
be found in a variety of chronic blood-diseases, but more frequently
in phthisis than others. It may be completely absent, however, to
the last hour (stage of the disease seems, indeed, to exercise no
influence on its appearance); and is notably more frequent in pa-
tients of the lower than ofthe upper ranks,—a fact to be explained
in some measure by habits of cleanliness and the reverse. 8

1402. The teeth of phthisical people are said to be subject to
transverse cracking, and to be of more than average transparency;
but numerical evidence has not been furnished, and seems scarcely
worth the seeking.

1403. The state of the bowels varies greatly,—in some rare
cases they continue natural, in a certain number constipated even
to the last hour, in others relaxed from time to time, in a fourth
class permanently loose. Diarrhoea may depend merely on secretive
changes in the bowels, on small ulcerations in the ileum and
jejunum, or on extensive destruction of the mucous membrane of
the colon, as well as of the ileum. In the first case, the symptom
is temporary,and easily controlled; in the second, more persistent,
and with difficulty arrested; in the third case, absolutely unman-
ageable. In the last condition, as insisted on by M. Louis, the
motions are very numerous, reddish, or putty-colored, fluid, and of
putrid odor. If the rectum be ulcerated, the motions may be
pseudo-dysenteric. The connection of diarrhoea with chronic peri-
tonitis will be considered by and by.

1404. But, whatever be the efficacy of ulceration, as a rule, in
producing diarrhoea, its innocuousness in this respect is in some

1 Ranking's Retrospect, vol. xii. p. 218.
8 The want of real diagnostic signification of, the red line here shadowed forth,

has been amply demonstrated of late by Drs. Saunders and Draper from an exami-
nation of 451 individuals. The main results are as follows: Of 116phthisical
patients, 88—of 335 diseased, but not one phthisical, persons, 257—of 37 healthy
pregnant orrecently delivered women, 32—presented the line more or less deve-
loped. (New York Journal of Medicine, 1857.) The authors have not investigated
the effect of mercury, antimony, arsenic, &c, which, from some few observations
at University CollegeHospital, seemto exercisea very distinct influence.

23
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cases equally certain. Not only may pretty extensive ulceration
exist in the ileum without pain, either spontaneous or elicited by
pressure, but with aconfined state of bowels. Again, I have known
in a case running an acute course, marked abdominal pain and
tenderness conjoined with obstinate constipation, where,after death,
the bowels, in spite too ofthe frequent use of purgatives, contained
abundant solid feces, and the ileum was extensively tuberculized
and ulcerated.1

1405. The symptoms of tuberculization and ulceration of the
caecum and of its appendix are sufficientlyobscure in the majority
of instances. Tuberculous typhlitis may in fact, as I have more
than once substantiated post-mortem, be completely latent. Ulce-
rative perforation occasionally occurs, more frequently in the ap-
pendix than in the caecum itself. If the patient have already
suffered from diarrhoea and abdominal pain, the occurrence of per-
foration may not be marked by any increase of suffering sufficient
to seriously arrest attention: local peritonitis, followed by saccu-
lated collections of pus, results. Or fatal general peritonitis cuts
off the patient rapidly. Or pus may filtrate into any one of the
post-peritoneal sites occupied by intra-pelvic abscesses, and event-
ually discharge itself through the intestines, the vagina, the
abdominal wall, &c.2

1406. The glands ofBrunner are sometimes enlarged and tuber-
culized : sub-acute duodenitis follows, and doubtless plays a part,
though an uncertain part, in the phenomena of occasional dyspepsia.

1407. The external lymphatic system, on the whole, rarely under-
goes tuberculization in the phthisical adult. An antagonism, not
absolute but tolerably well marked, seems to exist between the
external and internal tuberculizing processes. In corroboration of
this, I have known the cervical and axillary glands, greatly enlarged
in phthisical people, rapidly fall to the natural size without suppu-
ration or symptom of any kind, while pulmonary tuberculization
rapidly advanced.3 Severe lumbar neuralgia may be produced by
infiltrated glands pressing on the nerves: but, common from can-
cer, this is rare from tubercle. Disease of the mesenteric glands,
which are tuberculized in from one-third to one-fifth of phthisical
adults, takes part in perverting nutrition,—but in what form, and
to what extent remains to be investigated. Mere obstruction of
the lacteals is doubtless concerned; in cancer of these glands the
lacteals may be seen plugged with stagnant chyle. 4

1407*. The bronchial glands, often moderately enlarged by

1 Hodson, U. C. H., Males, vol. ix. p. 16. Even the large, as well as the small,
intestines maybe ulcerated, and yet no diarrhoea exist. Plimpton's case, Lancet,
loc. cit., p. 579.

2 M. Leudet (Archives de M6d., 1859) has collected some interesting informa-
tion on this subject.

3 e. g., Petrolini, U. C. H., Females, vol. v. p. 175.
4 Lucas, U. C. H., Females, vol. xvi.



355PROGRESSIVE CHRONIC CONSUMPTION.

tubercle, itself quiescent or retrograde, rarely induce symptoms in
the adult.

1408. The functions of the encephabn, in the pure disease, undergo
less modification than those of any other organ. Cephalalgia, and
perversions of cutaneous sensibility, if they occur, are purely acci-
dental. Motor specific alterations are unknown; but irritability of
the muscles, under the influence of percussion or other physical
stimulus, is carried perhaps to a higher point in the emaciation of
phthisis than of other chronic diseases.

1409. Slight wandering at night, on waking out of sleep, some-
times occurs; with this exception the mental faculties retain their
clearness in the majority of cases to the last few hours—trifling
failure of memory, and inability to follow a train of thought, alone
existing towards the close. Not only this, but the perceptive and
reasoning powers sometimes acquire unwonted vigor and acuteness,
as the disease advances ; and the imagination and fancy grow un-
naturally vivid,—the individual becomes, as it were, idealized. 1

In a word, when marked cerebral symptoms exist, they always
indicate intercurrent disease.

1410. The temper, though irritable, is singularly hopeful. Every
one has seen cases in which arrangements for future years are made
within a few days of death; and I have actually known the ques-
tion of a change of profession complacently considered withinthree
hours of the fatal event. There may be, in such cases, an effort on
the part of patients to deceive themselves and those about them, as
to the real stateof things: but, nevertheless, hopefulness constitutes
a special clinical feature of the disease, and cannot by any means
always be explained by the absence of pain. How strong the con-
trast between the phthisical and the cancerous patient in this point
of view!

1411. Thecellular tissue remains remarkably free, as a rule, from
serous infiltration. If there be marked oedema even ofthe ankles,
there is almost invariably some morbid state, besides phthisis, to
accountfor the fact; dfortiori, if therebe generalanasarca of one or
both lower extremities. Hope was, I believe, thefirst to draw atten-
tion to the occurrence ofcoagulation of the blood in thefemoral vein,
from mere sluggishness of current, towards the closing period of
phthisis. The clotting process generally limits itself to one limb. I
have but oncehad the opportunity of examining thelimbs after death
from phthisis, where anasarca and notable obstruction of the veins in
a lower extremity had existed; in this instance, the femoral and iliac
veins of the right limb were inflamed in the most positive manner.2

I have, however, within the last few years, pretty frequently observ-
ed oedema of the legs in the course of phthisis, disappearing rather

1 For this phthisical acuteness of the faculties, the ancients invented the term
catopsis.

2 Henry James, U. C. H., Males, vol. v. p. 130; 1850.
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rapidly under treatment, and unattended with any great tenderness
in the track of the femoral veins. The oedema occurred here inde-
pendently, in all probability, of phlebitis; yet there was positive
venous obstruction in the limbs,—whether produced by sluggish-
ness of current, and altered constitution of the blood, I am unable
to affirm.1

1412. Pains in the lower extremities are sometimes, towards the
close of life, the prominent symptom, and may be of agonizing
severity : if coexistent with anasarca, the state of the veins explains
them; under other circumstances, especially when the limbs are
wasted and flaccid, they are inexplicable. It is easy, but scarcely
satisfactory, to call them neuralgic: they do not follow the direction
specially of the main nerves, but seem to occupy the entire sub-
stance of the limbs.

1413. The osseous system has scarcely been studied in the
phthisical with necessary care. Tuberculization ofthe lumbar ver-
tebrae, more rarely ofthe cervical or dorsal, givingrise to a peculiar
form of caries and abscess, occurs in a very small proportion of
cases. I have never met with tuberculous periosteitis; but occa-
sionally inflammation, secondary to the deposition of tubercle in the
meshes of the endosteum, occurs in the heads especially of the long
bones.2

1414.. "Whether the nutrition of the osseous system of the tuber-
culous adult undergoes any specific form of impairment, seems to
me yet open to inquiry. The bones, like the soft parts, are cer-
tainly deficiently nourished; but I have never met with positive
osteomalacia in fully grown phthisical persons.

Rufz, of Martinique, earliest threw serious doubt on the long-
accredited doctrine of the identity of rickets and scrofula. Tuber-
culization and rickets are very assuredly rare coexistences; and
several modern observers (some on the mere ground of the extreme
rarity of tubercle in rachitic children, some for the less convincing
reason, that much rachitic chest-deformity must produce venosity
of the blood, a crasis antagonistic to that of tubercle), reverse, in
toto, the notions of our forefathers, and maintain the diseases to be
reciprocally exclusive. I have seen mesenteric, bronchial, and
pulmonary tubercle in a rachitic child—the two affections, that of
the bones and that of the soft parts, appearing to advance, unmo-
dified each by the other's presence. But on the whole, the diathetic
essences of tubercle and rickets seem different—their combination
purely accidental, as matter of experience uncommon, and of infer-
ence unlikely.

1415. Emaciation ranks among the most constant and most strik-
ing phenomena of phthisis. The alterations in the adipose tissue

1 The influence of hetersemia is well shown by Mackenzie. (Med. Chir. Trans.,
vol. xxxvi.)

2 The tibia; Univ. Coll. Museum,Wax Models, No. 2909.
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are the same as in either forms of emaciation—the cells diminish
in size, oil gives place to watery fluid, and crystalline separation of
the fat-elements takes place within them.

Inasmuch as emaciation precedes in a fair share of cases all other
local or general symptoms, it becomes obvious that the presence of
tubercles in the lungs (or the constitutional state, of which those
tubercles are the local expression), acts per se as an efficient cause
of wasting—loss ofappetite, vomiting, diarrhoea, and perspirations,
are subsidiary in their influence. The agency of the tuberculizing
process, in this respect, is not the less real, because in the existing
state of knowledge it eludes explanation. The dislike of tubercu-
lous people to fat, whence absorption of their own adipose substance
as aliment for respiration ensues, can scarcely be accepted as an
hypothesis clearing up the mystery; inasmuch as similar waste,
prior to the occurrence of colliquative symptoms, is often ob-
served in cancerous sufferers, who display no special dislike to oily
food.

It is not only the external fat and cellular tissue that waste : the
muscles, and the parenchymata suffer too; as proved by Louis and
Bizot, the weight of the heart and calibre of the aorta are less in
the victims of phthisis than of any other disease, except cancer.
The weight of the body, as a whole, consequently diminishes,
rapidly, surely, and progressively, more especially as no serous
accumulations form to give fictitious bulk. But there is a curious
fact connected with the emaciation of phthisis, and, for aught I
know to the contrary, of other chronic diseases; namely, that it is
not an invariably steady process. I have repeatedly found, by
placing patients in the balance within short intervals, that there are
rises and falls in weight, intercurrent to the general progressive
tendency downwards, and occurring irrespectively of any obvious
changes in diet, appetite, or colliquative symptoms. The late Dr.
Eobert Williams, of St. Thomas's, as I several years ago learned
from his friend, Dr. Silvester, inferred from a large mass of observa-
tions upon this point, that there was a law of periodicity regulating
the rises and falls of weight. I have no means of ascertaining
what the period established by Dr. Williams was; and my own
observations are too limited to supply the deficiency. I feel
tolerably sure that the interval is shorter than a month—the period
at which Sanctorius, generalizing from experiments on his own
person, inferred that a passing increase of two pounds' weight
(ascribed to lunar influence!) took place in health.

The thoracic coverings waste most, the facial fat least, rapidly;
exceptions to this rule are veryrare. As a fact of probably similar
import, I may mention that I have occasionally seen the hair on the
chest of phthisical males uniformly and perfectly white, while as
yet but a few "silver threads" exhibited themselves on the head,
and in the whiskers.

1416. But in some instances phthisis runs its course almost to
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the end without notable emaciation: the body may be plumply fat,
while large cavities exist at the apices, and the disease makes rapid
advance downwards. Such retention of fat generally indicates a
sound state of the alimentary canal; still I have known plumpness
maintained with feeble appetite and occasional diarrhoea. 1 On the
other hand, rapid emaciation may take place in persons eating
abundantly and free from a trace even of dyspepsia.

1417. Bulbousness of the finger ends; curvation and transverse
cracking of the finger nails, and falling of the hair, are observed in
a certain share of cases. I have not found, as it has been asserted,
that the habit of biting the nails is specially common among the
phthisical.

1418. M. Louis has arrived at the conclusion, contrary to what
had previously been held, that the sexual appetite in the male
undergoes impairment. Menstruation, he found, ceased in the
female, when the total duration of the disease was under a year, at
about the middle of its course; when the duration of the disease
ranged between one and three years, the catamenia continued com-
monly to appear till the last third. Menstruation, while existent,
may remain natural; or disturbances in point of time, quantity, and
quality, may occur. The uterus and ovaries present no deviation
from structural health, as a necessary condition of phthisical para-
menia. Neither is it possible to explain, by the course or predom-
inant symptoms of the disease, the healthy or perverted state of
the catamenial function.

1419. It has been generally supposed that pregnancy retards the
progress of phthisis, the disease acquiring increased activity after
parturition. I have positively observed several cases in which
many of the symptoms of phthisis became less prominent during
pregnancy. This might be the fact, it is true, without the real
pulmonary disease being suspended in progress: but it is curious
that I do not remember to have opened, or to have seen opened,
the body of a female dying of phthisis and at the same time preg-
nant. My sphere of observation is, however, not the most favora-
ble for encountering pregnant women. M. Grisolle has lately
examined these questions, and comes to the conclusion that the
disease is somewhat increased in rapidity of progress during preg-
nancy ; while, after parturition, it is slightly mitigated, or, at least,
remains stationary. The number of cases he has collected (and all
other persons that I know of are in the same predicament) are
quite insufficient to solve the problem.

1420. I some time since numerically examined the question
whether the tuberculous diathesis intensifies or weakens the force
of fecundity in the female, and of the procreative faculty in the
male, and was led, by the facts, to the conclusion that the procreative

1 J. Gonner, Females, Consumption Hospital, Chelsea. This patient retained
flesh until Bright's disease, which rapidly destroyed her, supervened.
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power ofphthisical males is below the average—thefecundity ofphthisi-
cal females materially above it. Taking the two sexes together, and
regarding them as phthisical stock prepared to propagate, the female
activity is counterbalanced to a certain extent, though by no means
completely, by the male inactivity; 11.82 years of phthisical co-
habitation produced a mean of 0.83 children less than 17.48 years
of non-phthisical cohabitation. 1

1421. Spermatorrhoea occasionally occurs in phthisical persons;
either in moderation, as aresult of continence, or to a grave amount,
as the effect of dissolute habits. The qualities of the seminal fluid,
it may be inferred from the facts concerning male procreative power
just referred to [1420], are in the mass of cases in some way de-
fective. But the statement of Davy2 that spermatozoids cease to
be formed in chronic diseases of fatal character, clashes with direct
observation. In sixteen aged persons cut off by chronic disease,
three of them by phthisis, spermatozoids were found by M.
Duplay. 3

1422. The blood in the early period of phthisis is deficient some-
what in red corpuscles, and very slightly in fibrin ; the proportions
of albumen and water are increased ; the serum appears to be less
alkaline than in health. With the advance of the disease the blood
becomes hyperinotic, presumably from the irritating influence of
the tubercles and intercurrent inflammations. Quite at the close
the fibrin and the solids generally undergo notable diminution.
There is no microscopical character, that I know of, in the red
corpuscles, which can be trusted to as the slightest guide in the
diagnosis of the disease.

The alleged presence of the polystoma sanguicola, in phthisical
blood, must be looked on as exceptional.

1423. In the early stage, when the local symptoms are inactive,
and marked pyrexia absent, the urine presents no seriously abnor-
mal characters. When the pulmonary texture breaks up, with
marked attendant pyrexia, the urine becomes small in quantity, of
strong odor, deep urinous color, and of high, or rather high, specific
gravity—1022 to 1028. If the system be impoverished by great
loss of blood, or colliquative drain of any kind, the secretion be-
comes pale, watery, and of low gravity. As a rule, in the active
disease, the uric acid ranges more or less above the average of
health. Temporary increase of urea may occur; but even where
waste of tissue is rapidly going on, and the patient takes nitro-
genized food in good quantity, the daily average may range at

1For the facts themselves, vide Medical Times, July 6, 1850. The above results
accord with M. Louis's general statement concerning the failure of sexual vigor in
the male ; they are totally at variance with an assumption of M. Grisolle that con-
ception is rare in phthisical women. The total number of cases on which myinfe-
rences are founded is 91 of phthisical, 220 of non-phthisical persons.

2 Edinb. Med. and Surg. Journal, 1838.
8 Quoted by Roubaud, de l'Impuissance, t. ii. p. 605.
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about forty or fifty grains1—Lehmann's average for a healthy male
adult, feeding on mixed animal and vegetable diet, amounting to
32.5 grammes. Oil-globules are very rarely to be found in phthis-
ical urine; I have never detected them, except where the patient
was taking cod-liver oil. Albumen sometimes appears passingly in
minute quantities, either probably from indigestion or renal con-
gestion. In a certain proportion of cases, all the symptoms of
Bright's disease supervene. Simple pyelitis, with acid urine, de-
posit of pus, and of casts of the tubuli, with such amount only of
albumen as is referable to the liquor puris present, occurs in rare
instances; in yet rarer the evidences of tuberculous pyelitis, as
proved after death, may be obtained during life.2 The urine occa-
sionally contains minute quantities of sugar,3 a fact interesting in
connection with the well known tendency of glycohaemia (saccha-
rine diabetes) to terminate in phthisis. On first thought, the
existence of so readily oxidizable a product as sugar in the urine,
would seem subversive ofLiebig's hyperoxidation theory ofphthisis;
but the fact that in saccharine diabetes gum and alcohol are com-
pletely oxidized, while sugar is not, shows that an elective power
of oxidizing some, and not all oxidizable materials, exists in the
economy. Sugar may be, and commonly is, totally absent from
the urine in the most advanced cases of phthisis.

1424. Micturition is of natural frequency; but female patients,
even while yet young, are often tormented by slight involuntary
discharge of urine during fits of coughing. The resistance of the
sphincter vesicae seems enfeebled, and mechanical forcible expulsion
results.

1425. Incidental Symptoms.—The incidental symptoms of phthisis
are the clinical expressions of its "secondary morbid changes." A
case of phthisis may run its course without a single one of these
ever occurring, or they may appear in various combinations and
variable intensity. Sometimes these symptoms are so severe as to
throw into the shade those of the pulmonary disease, and monopo-
lize the attention both of patient and physician. The secondary
anatomical changes causing them sometimes seem to accelerate,

1 This would tend to show that the muscular destruction is relatively low.
When the wasting process may fairly be supposed to fall specially on the actual
sarcous substance, as in cases of irregular convulsive action, choreal or other, the
amount of urea, as I long since showed (Clin. Lectures, "Lancet," January 27,
1849),may undergo very material increase.

8 Wright, U. C. H., Females, vol. viii. p. 195. "Deposit inurine : pus-corpus-
cles, oil-globules, amorphous granular organic matter, cells larger thanblood disks,
smaller than pus-cells, with granular contents, somewhat irregular .and angular
outline, and showing no nucleus under acetic acid." One of the pyramids, infil-
trated with tubercle, had ulcerated into the renal pelvis, which contained 1oz. of
pus and tubercle-detritus.

3 Arthur, U. C. H., Females, vol. vi. p. 51; Feb. 1851. First stage of phthisis
passing into second ; specific gr. of urine= 1024; weight of patient = 8 st. 3 lbs.
on Feb. 19 ; = 8 st. 8| lbs. on March 20, when the sugar had disappeared, the
patient having meanwhile taken oleum morrhuse in small doses.
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sometimes on the contrary to retard, the advance of the primary
affection; they may even themselves prove the real causes of death.

1426. Pneumonia frequently occurs in the course of tuberculous
disease, or at its close. In the former case, it is either a mere local
effect of the progress of tuberculization, or it may be extensive,
and acquire almost the importance of an idiopathic attack of the
disease. But even then it is rarely of serious augury : it is, singu-
larly enough, less fatal than primary pneumonia. What I have
observed on this head is in perfect accordance with the observations
of M. Louis ; —the mean duration of the inflammation, even, is less
than when occurring in sound lungs. Some of the most marked
examples of rapid resolution I have met with, were in phthisical
persons.

M. Louis holds that pneumonia occurring at the closing periods
of phthisis, is almost of necessity fatal. But, admitting this, it does
not follow that there is any excess of special tendency in the phthi-
sical to death by pneumonia. In point of fact, pneumonia—or
conditions of the lung referred to that disease—is a tolerably com-
mon appearance in the lungs of persons cut off with all varieties of
chronic maladies. The proportion of cases in phthisis is scarcely
greater; and when so-called hepatization is found, it has not always
been the actual cause of death [1466].

Pneumonia limited to the anterior portions of either apex, is in
the great majority of cases, tuberculous—not invariably so, how-
ever. I have known pneumonic signs limited to the infra-clavicular
region, independently of local tuberculous irritation, so far as the
eventual disappearance of all vestige of morbid conditions at the
apex can be accepted as proof of such independence.

1427. Pleurisy we have already met with in the dry and exuda-
tive forms, as an attendant on tubercle. Effusion occurs in a fair
proportion of cases, and is always a most serious complication;
complete recovery is singularly rare; and, in truth, effusion, single
or double, not unfrequently hastens the fatal issue.

1428. Bronchitis, local or general, invariably occurs in the course
of phthisis. The form most peculiar to the disease seems to be
that limited to one apex or to one base.

1429. Ulcerations of the epiglottis give rise to great dysphagia,
especially of liquids, which frequently return by the nostrils.
There is fixed pain opposite the affected part. There is no serious
swelling of the soft parts around larynx; and I have never met
with any material discharge of blood from this source.

1430. Chronic inflammatory changes in the larynx are indicated by
change in quality of the voice and cough, which grow hoarse,
muffled, and cracked ; and in proportion as ulceration destroys the
chordae vocales, the voice degenerates into a hoarse whisper. I
have never observed absolute aphonia. Pain, stinging, pricking,
or shooting, is more or less constant; and a distressing sensation
of dryness is experienced. If the epiglottis be free, there is either
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no dysphagia, or but very trifling difficulty in swallowing. The
physical signs are rough, coarse respiration in the larynx, with
sonorous, sibilant, or thin gurgling rhonchus, according to the dry-
ness or moisture of the diseased surfaces.

1431. I know of no positive symptoms of ulceration of the bron-
chi; those of chronic tracheitis are obscure. Pain, heat, and dryness,
with choking sensation above the sternal notch, are all that I have
observed; and these symptoms may exist without tracheal ulcers,
while ulcers may exist without them. Intense, so-called " tracheal
dyspnoea," must be at the least singularly rare. I once saw per-
foration of the trachea occur with consequent subcutaneous emphy-
sema.

1432. The symptoms of perforation of the pleura are elsewhere
described [900]. The perforating process, instead of inducing
pneumothorax in the ordinary way, may make a passage through
the previously adherent costal and pulmonary pleurae to the integu-
ments of the thorax. Eventually the skin may be perforated :
whether it gives way or not, subcutaneous emphysema may, or may
not, ensue.

1433. Of abdominal incidental symptoms, those indicating chronic
peritonitis are the most important. Enlargement of the abdomen,
pain and tenderness under pressure, ascites, and tympanitic disten-
sion of the intestines, are the prominent symptoms. The ascites
may rapidly disappear under treatment, while the tympanitis re-
mains, and the outline of the intestines appears on the abdominal
wall. Pain may be constant, or occur only at the moments flatus
moves in the bowels. All control over escape of flatus may be
lost; probably, by a consensual arrangement for the avoidance of
pain, the effort, necessary for its retention, is omitted. Diarrhoea
is present in the majority of cases, whether the bowel be ulcerated
or not. The secondary affection may fall into a quiescent state;
but if so, the pulmonary disease almost unfailingly grows more
active.

1434. Fatty disease of the liver, not a common secondary change
in this country, has no special symptom that I know of. It cer-
tainly does not give rise either to ascites or to jaundice. Probably
it affects the properties of the feces. Its physical signs are those
of simple enlargement of the organ.

1435. Fistula in ano is, according to my observation, more fre-
quently met with, in males especially, than it has of late been the
habit to believe.

1436. Serious as are the evils of ulcerations of the bowels, those
of cicatrization may be more so; death may, in fact, be the result
of accompanying contraction of the bowel. M. Louis reports a case,
where the effects of intestinal stricture, the earliest indications of
disturbed health, observed by the patient, proved fatal in about
twenty-two months, having throughout kept the chest-symptoms in
abeyance, though cavities existed in the lungs.
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1437. Occasionally phthisical patients suffer from taenia solium ;
but the relationship seems purely accidental.

1438. Tuberculization of the vagina, uterus, Fallopian tubes and
ovaries produces no distinctive symptom: the existence of a pecu-
liar form of leucorrhcea may prove its sole evidence. When the
vagina is coated with soft tuberculous deposit, this may readily be
removed for examination, so as to place the nature of the affection
beyond a doubt.

1439. Tubercle very rarely occurs in the male genital organs.
It has been found coating the urethra of phthisical patientsnever
in the structure of the penis, so far as I know. The prostate may
be expected to be tuberculous in about one-thirteenth of fatal cases
of phthisis2—in exceptional instances the vasa deferentia and vesi-
culae seminales. In fourteen cases of prostatic tubercle, collected
by Mr. H. Thompson,3 the same disease existed, at least, eleven
times in the kidney, and six times in the testicle. The symptoms
of prostatic tubercle are not distinguishable from those of simple
enlargement—the tuberculous deposit may soften and "abscess"
ensue.

Of the influence of tuberculization of the testicle on procreative
activity, little is known but by conjecture.

1440. The existence of tubercle in the meninges discloses itself
solely through inflammation of the textures in which it is seated.

1441. The symptoms of tuberculous meningitis in the adult scarcely
bear the division into stages, so distinctly to be recognized in the
child; still, as MM. Lediberder and Louis have admitted, three
stages may occasionally be traced.

1442. (a) Cephalalgia, most commonly frontal, vomiting, alternate
flushing and pallor of the face, followed by delirium, of the quiet
kind, very rarely boisterous or violent, are commonly the earliest
indications. At the same time the chest-symptoms abruptly improve
or actually disappear—while both pulse and respiration slacken,
and the skin becomes cool. I have now observed at least six cases
of this affection in the adult, in which a peculiar form of mutism
formed a striking, and sometimes the very first symptom. The
patients, when questioned, looked steadily in the speaker's face for
a few moments, and then, without making the slightest effort at
speech, deliberately, but without any sign of petulance, turned their
heads away. Whether this mutism be of intellectual, emotional, or
muscular mechanism, it is difficult to determine; the first of the
three seems the most probable. Photophobia and intolerance of
sound rarely occur to any marked amount.

1443. (b) As the disease advances, stolid expression of counte-
nance ; somnolence alternating with wild delirium; obtuse, but not
annulled, sensibility; partial, rarely hemiplegic, motor paralysis;

1 Louis on Phthisis, Syd. Soc. ed.,p. 118.
3 The Enlarged Prostate, chap. xi.

a Idem, p. 113.
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and contraction of the pupils, set in. The pulse becomes very ir-
regular. Partial clouic or tonic spasms, facial and other, even sharp
convulsions, may occur—ushering in the final stage.

1444. (c) Persistent pallor of face, filmy conjunctivae, dilated
pupils; strabismus, distortion of the features; the body motionless,
involuntary discharges, mark the further progress of the disease—
somnolence passes into fatal coma, or a fit of convulsions abruptly
terminates existence.

1445. Such is the ordinary course of the affection; it may com-
mence, however, without previous distinct warning, by severe con-
vulsions.1 Eemission of the cerebral symptoms, simulating con-
valescence (though I have never seen it so marked in the adult as
in the child), may occur towards the fatal issue, which generally
takes place in from seven to eighteen days. Whether recovery be
possible, will be considered under the head of Treatment.

1446. The development of tubercle in the actual substance of
the encephalon or spinal cord of the phthisicaladult is exceedingly
rare. The symptoms are those of tumor in the nervous centre
implicated. The only guide to the distinction of the nature of the
tumor is to be found in the manifest presence of pulmonary tuber-
cle. But this guide will fail sometimes; for tubercle may exist as
a chronic development in the brain or cord of a non-phthisical adult
(vide also Acute Phthisis).

1447. Fatal paraplegia ofrapid course may be caused by a very
small amount of tuberculous deposit.8

1448. Deafness, eventually traced to tuberculous destruction of
the membrana tympani, has been noticed among the rarest class of
symptoms.

1449. The sight of phthisical patients remains, as a rule, clear
to the last; there is obviously no change in the condition of their
blood, assimilable to that which in saturnism, scurvy, and Bright's
disease, leads to impairment or complete loss of vision. Amau-
rosis in a phthisical patient would suggest, as a strong probability,
the presence of a tuberculous mass within the cranium.

1450. Although popular opinion somewhat exaggeratesboth the
frequency, and the amount, of the glistening brilliancy of the tissues
of the eyeball, there is no doubt of its real existence in a certain
share of phthisical persons. On what the peculiarity depends is
uncertain ; but, when well defined, it is not without diagnostic
significance.

1451. The period of the primary affection, at which secondary
morbid changes and their clinical effects become obvious, varies
widely. The appearance of some one or more of the group may

1Reynolds (Diagnosis of Dis. of theBrain, p. 79) has notedan instance ofsuch
form ofcommencement.

2 For instance, by two tubercles,one as large as a small pea, the other as a pin's
head, in the gray substance of one-half of the cord in the mid-dorsal region,
(Hewitson, U. C. H., Females, vol. xvi. p. 63.)
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be almost simultaneous with the outbreak of the essential disease;
or life may be quasi-extinct, at the moment when secondary phe-
nomena occur for the first time—simply, as it were, to precipitate
the fatal issue. This statement holds good of each secondary state
in particular. Thus perforation of the pleura may actually afford
the first unmistakable evidence of pulmonary disease, or (the
patient having been tuberculous for years) precede his death but
by a few hours. Laryngeal symptoms may at the very outset take
the lead in importance, mask the pulmonary sufferings, and even
modify the thoracic physical signs; or the voice may remain firm
to the closing hour.1

1452. Course.—The mode of progression, or course of phthisis,
varies exceedingly in different cases. Five principal varieties may
be established : steadily progressive, remittent, intermittent,retrogressive,
and latent. Of these the last only will be considered here; the
retrogressive, the most interesting of the group, will, by and by, be
examined apart.

1453. Latent course.—Chronic phthisis may, especially in females,
for a portion or for the entire of it3 course, whether this be of
medium or considerable duration, remain symptomatically latent.
That is, tubercles may exist in the lungs, and slowly work out their
ill influences on the organism, through secondary blood-changes,
without awakening attention by any of their ordinarylocal thoracic
symptoms, such as cough, expectoration, pain in the chest, and
dyspnoeal sensations.

1454. Four classes of cases may be met with referable to this
head, (a) To the first belong instances in which violent haemop-
tysis, or perforation of the pleura, are apparently the initial symp-
toms of the disease: haemoptysis by no means rarely, perforation
very seldom, bears this relationship in point of time to the other
effects of the disease, (b) To the second belong cases of slow
course in which one of the secondary morbid states, such as chronic
peritonitis, or ulcerative diarrhoea, masks or really suspends the
progress of primary mischief, (c) In a third category we find
cases, where an individual is generally out of health, without
suffering from local or general symptoms of any severity, (d) In
a fourth rank instances where very prominent symptoms exist,
such as emaciation, fever, loss of appetite and sleep, with relaxation
of the bowels without apparent cause—none of them of obvious
pectoral origin.

1455. The local latency of tuberculous disease in some of these
cases seems explicable on the principle of Dubuos morbis simul
obortis, vehementior obscurat alterum. But in instances where none
of the secondary morbid states exist, the fact baffles explanation.

1 It is tolerably well known that within the last few years we hare had a dis-
tinguished contralto and an excellent soprano still singing at HerMajesty's Theatre,
while the excavating process advanced in their lungs.
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The great points for the observer to bear in mind are, that, while
such latency is not only a real, but a frequent, clinical fact, physical
signs alone can disclose the true state of things. A single tap
above the clavicle will give the ready clue to much that has hitherto
proved utterly mysterious. Let him not be divertedfrom his belief
by the assurance of patients that they have never coughed—the
assurance will occasionally be given by persons who,at the moment
they give it, have cavities in their lungs. But unfortunately cases
every now and then arise, in which the physical signs themselves
want the necessary distinctiveness to justify the diagnosis of tuber-
cle : under these circumstances the expectoration may be applied
to in aid—the spirometer can merely show more precisely, what is
on other grounds indubitable, that respiration is shallow and non-
expansive.

1456. Under circumstances favorable to the general health, all
the outward evidences of notable improvement may arise, at the
very moment the local disease is advancing at a rapid pace. This
is one form of effect sometimes produced by change of climate.

1457. The modes of relationship of phthisis to other diseases, its
attractions and affinities on the one hand, its repulsions and antago-
nisms on the other, cannot be wholly passed over. An attempt is
provisionally made in the following table to express the chief of
these relationships. It must be remembered there is no absolute
antagonism, and no absolute attraction, in any case. In order to
avoid needless subdivisions,the table is so constructed that phthisis
must be considered to stand, in some instances, as antecedent, in
certain others as consequent, in the order of antagonism: that is,
phthisis prevents the development of some of the morbid states
named, while some of these per contra play the same obstructive
part in regard of phthisis.

ACTIVE PHTHISIS.
More or less antagonistic More or less attractive

diseases. diseases.
' Variola? Vaccinia ?
Typhoid fever ? Typhoid fever ?

A. General diseases . - Cholera Asiatica. Influenza.
Yellow fever._ Ague.

f Carbonaceous disease [647].
Cyanaemia. Leucohaemia?
Leucohaemia? Spanaemia ?

! Eickets [14141.
Of blood Calculous diathesisingeneral. Glycohaemia [1423].

B. oris-in' 1 Gout- Fatty diathesis.
Diathetic < ° Cancer [1612], Ulcerative diathesis,
diseases. Diathetic skin diseases, e. g., Syphilitic cachexia.

chronic pemphigus. " Bright's Disease."
I Chronic alcoholism ?

H. (
Ofnervous < Hysteria,

origin.
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' Emphysema[967].
Pulmonary cirrhosis [12451.
Pulmonary apoplexy [1278]. Pulmonary inflamma

C. Local diseases . . 1 Active organic cardiac dis- Insanity.
ease [1296].

Angina pectoris.
Aortic aneurism.

1458. The majority of the relationships thus tabulated are indi-
vidually touched upon in various parts of this work; there are a
few which require special notice here.

1459. (A) MM. Rilliet and Barthez maintain that smallpox and
tubercle repel each other, and that vaccinated children are more
disposed, than those non-vaccinated, to tubercle. They give the
subjoined table:—
Of 208 vaccinated children—

138 died tuberculous,
70 " non-tuberculous.

Of 95 non-vaccinated—
30 died tuberculous,
65 " non-tuberculous.

These facts are too few in number to command assent to the grave
conclusion they directly supply. On the other hand, the attempt
to prove from the Bills of Mortality of a century ago, that small-
pox is an active cause of pulmonary tuberculization, seems to me
to indicate an amount of faith in the diagnostic precision of our
forefathers, scarcely warranted either by direct evidence, or by in-
ference from a fair estimate of the acquirements of observers of the
present day.

1460. The rarity of active tubercle in the victims of Asiatic
cholera and ofyellow fever, flows obviously from post-mortem exa-
minations. Typhoid fever rarely occurs in the actively phthisical;
but destruction of lung, possibly tuberculous, seems excited by
that species of fever [1323].

1461. Although exceptional facts are now and then encountered,
observation on a broad basis, in various parts of the world, amply
confirms the original discovery of Wells, as to the antagonism of
ague and phthisis. Malaria appears to generate a condition of
blood, even when the poison fails to induce any of its ordinary
effects, almost absolutely incompatible with vigor of the tubercu-
lous diathesis. Removal of persons already phthisical to marshy
districts frequently proves favorable, and sometimes even arrests
the pulmonary disease, without of necessity afflicting upon them
any of the specific evils of paludal poison [1821]. Now, if this be
true, inasmuch as marshy districts carry with them one condition
favorable to the development of tubercle—namely, proximity to
the level of the sea—it would follow the antagonistic influence of
the actual air, intermixed with paludal exhalations, must be very
strong.

1461*. (B) What precise part saturation of the system with
alcohol plays inregard of the liability topulmonary tubercle, cannot
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be said to be as yet satisfactorily determined. Drs. Jackson 1 and
Peters8 infer that chronic alcoholism exercises a prophylactic influ-
ence ; the former observer found tubercle in the pulmonary tissue
of only five among 35 persons known to have been intemperate in
life; the latter in the post-mortem examination of the bodies of
"nearly 70 persons," dying suddenly or found dead in the streets,
and who had been known drinkers, detected no single instance of
actively softening tubercle, but some samples of cretaceous tuber-
cle, and " cicatrices " with crude tubercle. The apparent bearing
of these facts undergoes some modification under the sharply criti-
cal scrutiny of Dr. John Bell ; 3 but I confess the documents, cited
by this laborious inquirer in turn, fail in my apprehension to
wholly justify the last clause ofthe following, his own, inference—
" It seems almost conclusive that the use of alcohol not only has
no power to defend those predisposed to phthisis from its attacks,
but would, with little doubt, change the predisposition into active
disease." It seems to me that, in arguing the question, persons,
placed in all other respects under favorable hygienic conditions,
should be selected—otherwise the point really examined comes to
be, not whether alcoholism directly antagonizes tuberculization
alone, but whether it directly antagonizes that tuberculization, and
indirectly negatives the activity of all other anti-hygienic circum-
stances, the influence whereof in generating tubercle is matter of
accepted experience.

Now it would appear that publicans, who unquestionably as a
class largely consume their own vendibles, are cceteris paribus less
destroyed by phthisis than persons in various other walks of life
[1544].

Still, whatever be the interest in a scientific point ofview of deter-
mining this question, it is perfectly clear the evidence of the pre-
ventive powers of alcohol should be overwhelmingly strong, to
warrant the physician in deliberately prescribing an alcoholized
regimen. Admitting even, argumenti gratid, that a life might occa-
sionally be saved to the state by the steady consumption of spirits,
how lightly would such gain counterbalance the weighty evil of
giving fresh encouragement to the employment of intoxicating
drinks,—of impressing the stamp of medical sanction, under the
cover of a plausible motive, on the use of that agent which has
hitherto proved the profoundest bane against which civilization has
had to struggle.

1462. The relationships of leucocythaemia and tuberculization
have not, that I am aware of, "been made the subject of investiga-
tion. A priori it would appear unlikely that a crasis of the blood,
so markedly defined, as the leucohaemic, should coexist with the

1 New England Quarterly Journal, 1843.
2 New York Journal of Medicine, 1844.
3 American Journal of Medical Science, Oct. 1859.
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conditions of that fluid appertaining to the tuberculous diathesis.
The cases collected in Dr. Bennett's book, 1 give very unsatisfactory
information on the point,—either because post-mortem examination
was not made by their authors, or because the state of the lungs is
scarcely referred to. As far as my own experience goes, it would
depose to the rarity of coexistence of the two affections; but I have
seen a slight excess of white cells, with enlargement of the spleen,
in active chronic phthisis f and vice versd, have known the life of a
leucohaemic patient brought to a close by acute pulmonary tuber-
culization [1596].

1462*. Hysteria is, on the whole, repulsive of phthisis as a coex-
istence,—that is, if a woman with hysteria become genuinely phthi-
sical, the nervous affection falls into abeyance. On the occasional
simulation of phthisis by hysterical cough, chest pain, emaciation
and even night-perspiration, it seems unnecessary to dwell: the
physical signs will commonly, at least after the lapse of a short
while, settle the diagnosis.

1463. (C) The insane frequently die phthisical. Of 4141 speci-
fied causes of death in lunatics, 525 were referred to phthisis,—no
other single disease furnishing so large a quota of deaths.3

1464. I reserve for future fuller consideration the question of the
alleged antagonism between tuberculization and cyanaemia (or, in-
correctly so called, venosity of the blood),—as well as all affections
of the heart entailing venous stasis and feeble oxygenation.
There is abundant evidence to show that the alleged incompatibility
has been seriously exaggerated.4

1465. Duration.—The mean duration of phthisis has been calcu-
lated by estimable observers from the results offatal hospital prac-
tice,—and is approximatively fixed at 23.5 months.5 The strong
probabilities are—if indeed this be not certain—that in the better
ranks of life the disease runs a very sensibly slower course. But,
in point of fact, concerning the average duration of a complaint
which destroys life at periods so various—which kills in twenty
days, or leaves its eventual victim yet living at the end of five-and-
twenty years—little of practical utilitycan be established. Of 307
cases observed by M. Louis, the following arrangement may be
made:—

4 died within 1 month.
15 « 2 months.
26 " 3

98 died within 6 months.
160 " 9
264 " 24 "

Hence, at the end of two years, 43 of 307 patients only survive;
so that at the time of seizure in any given case the chances are

1 On Leucocythaemia. Edinb., 1852.
2 Pierce, U. C. H., Females, vol. xvi. p. 19.
3 Robinson, in Ranking's Retrospect, vol. xvii. p. 24.
* Clin. Lecture on Tricuspid Regurgitation, "Med. Times," Feb. 14, 1857.
6 In this estimate, the rare cases in which the disease terminates by suspension

or practical cure, are of necessity excluded.
24
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about as 6:1 that death will ensue before the commencement of
the third year; the chances are only as 2 :1 in favor of passing the
sixth month; while those of surviving the ninth are against the
sufferers in the ratio of 160:147, or closely as 1.09 : 1. These
estimates refer to the period of first declaration of symptoms, and
are derived from observation in hospitals. They refer, also, to past
experience: there is fair reason to believe that the introduction of
cod-liver oil into practice may have improved the chances of phthis-
ical life. That the ordinary span of tuberculous existence ranges
higher in this country than in France I am unable to assert with
positiveness, but I am inclined to think it does.

1466. Season does not exercise the kind of influence which might
be anticipated in shortening the career of the consumptive sufferer.
It may be calculated from the Registrar General's Twelfth Report
that the mortality in London during the five years 1845-1849,
averaged in the quarter ending March, 1774, in that ending June,
1762, in that ending September, 1593, in that ending December,
1573. So that the mean deaths in the six coldest months rate at
3347, in the six warmest, 3355. Compare these results with those
concerning pneumonia [1138]! From the contrast flows indirect
evidence of the non-destructiveness of pneumonia in pulmonary
phthisis [1426].

1467. Mode of death.—The modes of death in phthisis, singularly
various, may be arranged as follows: (a) Death of normal mechan-
ism, through gradually increasing asthenia; (b) Death of gradually
asthenic type in the main, but abruptly hastened by secondary
lesions or intercurrent complications; (c) Sudden and unexpected
death.

1468. (a) The gradual asthenic death of phthisis is brought about
by exhausting discharges, waste of nutrient fluids, imperfect haema-
tosis, insomnia, constant wearing suffering of various kinds, and,
often in spite of free consumption of food, failing tissue-reparation.

1469. (b) In this category appear instances of gradual extinction
brought to a more or less rapid close by: ulceration of the bowels
and profuse diarrhoea; obstruction of the intestine by cicatrization
of ulcers; chronic peritonitis; pleurisy with effusion ; pneumonia ;
perforation of the pleura; pain, irritation, and dysphagia from
epiglottic and laryngeal disease; perforation of the trachea and
subcutaneous emphysema; haemoptysis indirectly by anaemia;
Bright's disease; tuberculous meningitis; and simple or tubercu-
lous pericarditis.

1470. (c) When death takes place suddenly and unexpectedly,
the occurrence may, as M. Louis has well distinguished, prove ex-
plicable, or inexplicable either before life is extinct, or even by the
aid of post mortem examination. In the category of explicable
cases, appear sudden deaths by haemoptysis, either from the amount
of blood actually lost, or from asphyxiating obstruction of the air-
tubes; by perforation of the pleura; by extensive sudden pneumo-
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nia of adynamic character; or by oedema of the glottis. In the
second category, the fatal issue has been hypothetically referred to
" fatigue of the heart," or to general reduction of the consistence
of the brain. But the truth is, the clue to these mysterious deaths
has not yet been found; I have examined more than one case,
where each of the hypotheses proved equally untenable.

1471. Causes.—In a work designed to be especially clinical, an
inquiry into the general aetiology ofphthisis would be out of place.
There are, however, some causes, either real or alleged, of the dis-
ease, so closely connected with its management, that the practitioner
should have, as far as possible, a clear notion concerning them.
Much interesting information on the general subject is to be found
in Mr. Ancell's valuable work on "Tuberculosis."

1472. (a) Is phthisis a virus-disease ? Do its morbid processes
generate a specific poison capable of effective transmission from
organism to organism through inoculation, contact, or infection ?

1473. The inoculation of scrofulous matter has repeatedly been
tried without any specific result. Were the identity of scrofulous
and tuberculous deposit universally conceded, the failure of such
inoculation would by a double involution prove the non-existence
of transmission by infection, in the case of phthisis.

' 1474. Galen believed it dangerous to pass an entire day in the
company of a phthisical person; the timidity of Morgagni in regard
of even the phthisical corpse has been recorded by himself. At
the present day, in the south ofEurope, the bedclothes of a defunct
patient are destroyed, and in the north, too, a belief in contagion
exists; while in France and in this country philosophic incredulity
almost universally prevails.

I find the deaths by phthisis of several physicians in France,
known to have practised much among the consumptive (Bayle,
Laennec, Dance, Delaberge), suggestively ascribed to infection
but the multitudes similarly engaged, who have shown no such
symptoms, are forgotten. Curiously enough, of the first three
Clinical Assistants I had at Brompton, two died of phthisis, and
the third left the establishment with slight haemoptysis, cough, and
chest-uneasiness. The latter is now in perfect health; one of the
former had clearly been affected before he came to the hospital.
No similar case, as far as I am aware, has occurred during the
fifteen years that have elapsed since the opening of the hospital.

But the strongest argument contagionists adduce is founded on
the frequent death by phthisis of the husband ofa wife herself cut
off by the disease or vice versa. The direct aspiration of organic
particles into the lungs is supposed to transmit the disease. That
such deaths do occur is indubitable: but in some instances, careful
inquiry shows the putative victim of infection was already tuber-

1 Pereyra, Phthisie, p. 81.
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culous at the time of marriage, or that he sprang of a more or less
thoroughly phthisical stock. The converse cases, long since insisted
on by Portal, where a husband has had two, or even three wives
successively destroyed by phthisis, himself wholly escaping, are too
frequently lost sight of.

Again, the circumstances which bring on the disease in one pre-
disposed person are likely enough to bring it on in another; and,
it must be remembered, husband and wife are in a great measure
exposed to anti-hygienic influences of the same classes and of the
same activity.

There is, besides, the statistical argument, which has never, that
I am aware of, been seriously examined. 1 What are the chances
that a given individual, either actually phthisical, or manifestly
fated to become so, will unite with a consort similarly conditioned ?
The answer will vary with locality, walk of life, and, above all, the
age of the contracting persons; but the chances would, I feel posi-
tive, be considerable, if the union took place within the period of
existence at which tubercle is most common. Probably one in
seven or eight of young married men has a wife who will one day
die of phthisis, according to an estimate made by Dr. John Beddoe.
Grant, then, that the male is tuberculous, and I apprehend we have
a calculable frequency of this form of double phthisical death quite
as high as any that has been actually observed. If this be actually
so, the influence of contagion remains anything but proven.

1475. But even though the reality of infection be logically un-
proved, it iswise to segregatethe actively phthisical as far as possible;
the inspiration by the healthy of the exhalations of the diseased can-
not fail to be positively, though not specifically, injurious.

1476. (b) Hereditary influence.—Some years since I made anattempt
to determine the frequency of hereditary transmission of phthisis,
by comparing two series of persons, the one phthisical (162 in num-
ber), the other non-phthisical (284 in number), and was enabled to
draw a certain number of conclusions, some of which may be here
set down.8 The first generalresult was, that about 26 per 100 of
my tuberculous patients came of a father or mother, or of both
parents, similarly diseased. But does this result prove, even in
this limited proportion, the reality of hereditary influence in the pro-
duction of the disease? "I think not. It shows that of a given
generation (b) about 26 per 100 come under certain ascertainable
conditions of a tuberculous parent (generation a). But this ratio
of 26 per 100 might be, and probably is, no higher than that of the
tuberculized portion of the population generally. In other words,
it might be predicated ofany class of individuals taken in hospitals
(and of whose history nothing is known, the non-phthisical and the
phthisical mixed therefore) that about 26 per 100of the generation

1 See, however, Young on Consumptive Diseases, p. 46.
* British and For. Med. Chir. Rev., p. 235, January, 1849.
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from which they sprang were tuberculous. Hence there would ap-
pear to be nothing in the mere fact of 26 per 100 of my patients
having had a tuberculous parent to prove that their disease arose
under hereditary influence. Hereditary transmission would be
rigidly demonstrated, were the 26 per 100 furnished, generation
after generation, by lineal descendants of an original tuberculized
stock. But I need scarcely observe that the existence of such
lineal transmission has not only not been demonstrated, but not
even suspected, to prevail.

"The question, it occurs to me, may be examined under another
aspect. The ages of the tuberculous portions of any two succeeding
generations (a) and (6) are (it is legitimately to be assumed) the same.
Now we learn, first, from a previous table, that 23 only of 629
phthisical persons in a given generation (a) marry under 25 years
of age ; secondly, in the next generation (b) we find, according to
the same table, that of 629 phthisical individuals, there will be 263
under that age; now, thirdly, 240 of these 263 do not marry,1 and
hence do not propagate phthisis: yet in the next, or third, gene-
ration (c), the total proportional number of phthisical persons to
the population will be just the same as before,—and consequently
there has sprung up in this generation (c) an equal amount of phthi-
sis from a less amount of phthisical parentage. Hence either
phthisical stock has a great tendency to multiply, or much phthi-
sis is, in each generation, non-hereditary. Now the latter alterna-
tive is the correct one; no proof has ever been given that such
stock is specially prolific."2

1477. The final conclusion flowing from this analysis of the
family history of 446 persons is " that phthisis in the adult hospital
population of this country is, to a slight amount only, a disease demon-
strably derived from parents. It is possible (nay, indeed, probable,
for, in adults having a parental taint, the outbreak of the disease
occurs a mean period of two years and nine months earlier than in
those free from such taint) that, were investigation extended to in-
fancy, childhood, and youth, the ratio of cases of parental taint
among the phthisical would be proportionally greater than it proves
where inquiry is limited to adults. But, on the other hand, there
is no single valid reason for supposing, prior to actual experience,
that the increase in that ratio would be of more than trifling amount.
Again, whether the law differs in the adult portion of the middle
and upper classes of society from that holding in the humbler
classes (those supplying hospitals) can only be positively determined
by an analysis of family histories collected among theformer classes;
meanwhile it appears justifiable to doubt the reality of any such
difference."3 «

1 A small correction should be made for illegitimate children.
2 I have since examined this question numerically, as mentioned in a previous

paragraph [1420] ; and the result shows that some slight allowance must be made
for extra fertility of the phthisical female.

3 Report, loc. cit. in Brit, andFor. Med. Rev., p. 254.
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1478. It further appeared that females were about 14 per 100
more frequently of tuberculous origin than males; and* that a
tainted parent is more likely to have children of the same, than of
the opposite,' sex similarly affected.

1479. (c) Influence of stays.—Although it is essential that females,
already tuberculized, allow as free play as possible to the lungs, I
do not by any means accede to the doctrine, that the use of stays
will produce pulmonary consumption. Whether thisarticle of dress
shall or shall not inflict mischief on the lungs will probably,as I have
elsewhere said, " altogether depend on the amount of constriction.
If this be simply sufficient to transfer the maximum chest-play from
the base to the apex of the thorax (or, rather, to magnify some-
what the breathing-difference superiorly and inferiorly natural to the
female), I cannot very easily descry what evil is to come to the
lungs, especially if the stays be cut bias, and be formed ofyielding
material. If, on the other hand, rigid wood-work or metal plates
be used to stiffen stays, of which the main material is hard and cut
straight, then it is conceivable, d priori, that serious evil may come
to the lungs. Remember, however, the wide difference in the
statical and dynamic mechanism of the thorax and abdomen, and
you will feel at once that the fact of serious compression of the liver
being produced by tight lacing, gives no shadow of proof that the
pulmonary organs must suffer to similar amount, or even in similar
fashion. I know not, as matter of clinical experience, what the
mode of disturbance is which constriction of the base of the chest
actually and demonstrably entails on pulmonary action or pulmo-
nary structure. Still, such ignorance as this is not commonly
avowed; on the contrary, the mass of information on the point is
held to be positive and of ominous, most ominous, quality. Dr.
Copland, for instance, writes, in a recent and otherwise admirable
article, that the use of stiff stays produces 1 ultimately a morbid
state of the blood, tubercular deposition, especially in the lungs,
haemoptysis, anaemia, &c.' But, it may be fearlessly asserted, no
single proof exists that the abuse of stays produces the specific
disease tubercle. Dr. Farr, it is true, speaks thus:—'Thirty-one
thousand and ninety English women died in one year of the incura-
ble malady, consumption. Will not this impressive fact induce
persons of rank and influence to set their countrywomen right in
the article of dress, and lead them to abandon a practice which dis-
figures the body, strangles the chest, produces nervous or other
disorders, and has an unquestionable tendency to implant an incurable
hectic malady in the framefn But Dr. Farr omits to compare the
relative mortality of the sexes in elucidating this question. Look
at this table giving the mortality from consumption in three years
to a million living of each sex in England and Wales:—

1 Letter to the Registrar-General, 1840, p. 73.
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Deaths from Phthisis to 1,000,000
years. livingof eachSex.

Males. Females.
1837 3,771 4,155
1838 3,783 4,077
1839 3,722 4,015

"What evidence does this table give of the dependence of tuber-
culization on stays ? It simply shows that the phthisical mortality
of females is somewhere about 300 per 1,000,000 living greater
than that of males. Granting that the female excess is really due
to stays, does its amount justifyDr. Farr's strong phrases ? I think
not. But let me assure you, no particle of evidence exists that the
moderate excess of female destruction is really traceable to the
abuse of stays. Not a few arguments might be adduced, tending
to prove their absolute innocence. Thus in France, as is well
known, females rarely use stays until the afternoon; in England,
women tighten themselves up the moment they rise in the morning;
yet the excess of female phthisical mortality over the male is greater
in France than in this country. Again, in certain parts of Europe
the men tighten themselves at the base of the chest, so as to pro-
duce a tolerably fair image of the figure of a wasp, and yet they
do not seem thereby to increase their relative quota of phthisical
mortality. Further, it will be conceded that tight-lacing is, as a
rule, pushed to greater lengths among metropolitan than among
rural female populations; so that, if the influence assigned to stays
be other than a figment of the brain, the plus phthisical destruction
ofwomen over males ought to be relatively greater in London than
in the country. Now, such evidence as I can get at tells in precisely
the contrary direction. Thus, examine these figures:— 1

KENT COUNTY.
Males. Females.

Population in 1841 232,228 236,885
Absolute deaths from Phthisis ... 726 778
Deaths from Phthisis for 1,000,000living . 3,126 3,242

METROPOLIS.
tear. Males. Females.

Population in 1838 913,077 971,767
Absolute deaths from Phthisis . . . 4,057 3,630
Deaths from Phthisis for 1,000,000 living . 4,443 3,735

So that, actually, where, by fair inference, the amount of stay-con-
striction is greatest, and its prevalence widest (in the metropolis),
females are destroyed by phthisis to a less degree than males;
whereas, amid a country population, which we may honestly assume
to undergo a less mean amount of tightening, females die consump-
tive in notably larger proportion than males.

"No, gentlemen; if the abuse of stays produce consumption, its

1 Vide Regist. Rep., vol. vii.
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power to do so most indubitably remains to be proved; and while
the laws of an enlightened pathology point to the excessive im-
probability of an essentially diathetic disease springing from a
mechanical cause, I entreat you not to adopt the popular creed
that 'stays cause consumption,' unless on direct and unimpeachable
logical evidence. There is quite enough in the demonstrable evils
entailed by tight-lacing to justifyyou in warring against the abuse;
you have no need to support your arguments by the unfair appeal
to an imaginary mischief."

1479*. (d) A few facts of practical significance concerning the
influence of climate on the development of phthisis may here be
mentioned, (a), No climatic conditions, which we are acquainted
with, render phthisis an impossible disease, (b), The most strongly
antagonistic influence yet ascertained seems to be exercised by the
climatic conditions of extreme altitudes. Fuchs has collected an
extensive series of data to show that in Northern Europe consump-
tion is most prevalent on the level of the sea, and decreases with
increase of elevation to a certain point. 1 And a strong body of
evidence has been adduced in his remarkable work by Miihry,3

tending to establish the conclusion that phthisis diminishes very
much in the ratio of vertical elevation, until it finally disappears.

.And although exceptional instances occur (for example, phthisis
appears to be common in Madrid, situated more than 2000 feet
above the sea-level), it seems impossible to question the fact that
an antagonistic influence in regard of pulmonary tuberculization is
exercised by the combined conditions of the atmosphere of lofty
regions. The extra development of the lungs, normally occurring
at such altitudes [1031], seems to afford a clue to the rationale of
the antagonism; more especially as tuberculous deposition is by
no means very uncommon in certain other organs of natives of the
highest habitable regions, (c), Phthisis occurs in every zone, (d),
In certain spots of the torrid zone it is peculiarly prevalent—as
thoroughly endemic as in the British Isles, (e), Absolute cold or
absolute heat, combined with in each case excess of moisture, is
less favorable to its development than variability in these qualities,
(/), Yet, in Iceland, where such variability holds to a maximum
degree, the disease is singularly rare [1522 note]. And this is but
a single illustration of the general truth that there exists, in each
of the earth's zones, spots favored by a more or less complete im-
munity from phthisis, the exemption of which is inexplicable on
any acknowledged meteorological principle. Thus, if we attempt
to explain the rarity of phthisis in Algiers and in Egypt and Syria
by the heat and dryness of the air combined, we are met by the
difficulty that the East Indies enjoy a somewhat similar exemption
in spite of the marked moisture of their heated atmosphere. And

1 Quoted by K. Johnson,Physical Atlas.
4 Klimatologische Untersuchungen, 1858; or Brit, and For. Med. Chir. Rev.,

Jan. 1859.
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again, Nubia and Chili (but especially the former) are as dry and
as warm as Egypt, yet in them phthisis prevails to a considerable
degree, (g), Islands and coast districts are said to be favorable to
the development of phthisis—yet observe, that the natives of the
Azores, Madeira, Iceland, the Feroe Islands, Marstand on the coast
of Sweden, spots climatically various as their sites, suffer very
slightly from the disease.

And hence, obviously, although the efficacy of climatic influence
in generating phthisis has taken its place among accepted truths,
there exists an inscrutable agency beyond, and likely long to re-
main unrevealed, materially more potent than itself, and capable of
completely dominating its manifestations on the human organism.

1480. Prognosis.—The first general guide to prognosis is supplied
by the facts ascertained concerning the duration of the disease;
although the limits be excessively wide, the mean results are fairly
applicable in the mass of cases [1465]. The proportion of actual
recoveries has hitherto proved so small that they may be ignored.

1481. The disease is commonly held to run a more rapid course
in the young than in those of advanced adult years. Myresults at
Brompton tended to show that in all probability (though individual
exceptions may occur) age exercises less influence on the result of
the disease, and on its amenableness to treatment, than is usually
supposed. I may mention the mean age in 9 cases of suspension
of the disease was 21.12 years; in 42 cases of death 29.96 years.1

1482. Complete removal of symptoms more frequently occurred
in my male than female patients, in the ratio of 10.00: 3.69. But,
on the other hand, the general results proved slightly more favorable
in females than in males.2

1483. Phthisis, if hereditary, commonly runs a morerapid course
than that of strictly acquired origin; to this rule I have, however,
seen some well-defined exceptions.

1483*. I found, at Brompton, that the chances were " very evi-
dently more favorable for those who had wholly pursued their trades
out of, than those who had labored within, doors."3

1484. Activity of local progress, whether this be shown by rapid
passages within a limited area to the third stage, or by quick en-
croachment of the tuberculizing process on a large mass of lung,
is of evil augury.

1485. The presence of antagonizing diseases, while it interferes
with the process of genuine tuberculous extinction of the individual,
will hasten or retard actual death according to the proper nature of
those diseases.

1486. Particular secondary lesions, or even symptoms, may aid
us in estimating the chances of life. Chronic peritonitis is almost
unfailingly fatal, and pretty quickly so; the tortures of laryngeal

1Report Brit, and For. Med. Chir. Rev., Jan. 1849,p. 233.
2 Idem, p. 229. 3 Wem> p. 232.
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and epiglottic diseasehabitually reduce phthisical existence notably
below the average. Perforation of the pleura is commonly, but by
no means of necessity [914], rapidly mortal.

1487. The prognosis of tuberculous haemoptysis is a subject of
great interest. Haemoptysis may kill directly or indirectly; but my
analyzed series of 131 cases of phthisis furnishes but two examples
of such modes of death. In one, death was direct, but from as-
phyxia, not loss of blood: the trachea and bronchi, as far as trace-
able, were plugged with coagula. In the other,death occurred from
exhaustion, five days after the hemorrhage. In these, and some
other fatal cases that have fallen within my observation in private
practice, the patients have invariably been males ; in this point of
view, as well as in certain others [1380], haemoptysis is a more
serious event in men than in women. A first hemorrhage having
been severe, it is unlikely that a subsequent one will kill directly;
for it is not often that a recurring haemoptysis is more severe than
a first severe one, granting that they do not follow so closely upon
each other as to appear a mere continuation of one and the same
attack. One of the cases above referred to constituted an exception
to this rule. It appears from the cases I have examined, that
haemoptysis is frequent in proportion to the duration of theprimary
disease; if so, the converse of the proposition cannot be evaded;
and we are forced to conclude that frequently-recurring haemoptysis
does not reduce the mean duration of life, after seizure ivith tuberculous
symptoms, in any given mass of cases. It is not repugnant toreason
to admit, then, that in a certain number of instances hemorrhage
from the lungs may act as a local therapeutical agent. No doubt
the disease sometimes runs on more rapidly after an attack of
haemoptysis; but I cannot help regarding the two conditions as
mere coincidences.

1488. The ash-gray purulent condition of sputa [1374] betokens
a not far distant close of the struggle, if it occur in a patient under
treatment; when found in sufferers, who have greatly neglected
themselves up to the time of seeking advice, it is generally rapidly
modified by medical care.

1489. Careful watchingof the frequency and phthisical character
of the pulse [1391], of the pyrexia, and amount of general constitu-
tional suffering, will in the mass of cases deceive less often than too
slavish attention to the sole physical signs.

1490. But whatever be the amount of help gained through these
various elements of prognosis, the young practitioner must remem-
ber, there is a certain condition of general asthenia, in which, though
the local suffering be slight and the digestive functions active and
fairly reparative, life cannot be insured an hour; nor per contra is
there any combination of circumstances, clearly apertaining to the
disease itself, from which at least temporary recovery may not be
established.
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1491. The anatomical and physical conditions attending such
recovery call for separate description.

(6.)—RETROGRESSIVE CHRONIC CONSUMPTION.

1492. The removal of tubercle from the lungs is conceivable in
three different ways: (a), by simple absorption; (&), by absorption
combined with so-called " saline transformation;" and (c), by elimi-
nation.

1493. (a) With respect to the possibility of simple absorption,
the evidence is hardly convincing; the arguments in favor of the
occurrence, too long for reproduction here, may be found in the art.
Adventitious Products. 1 (b) Of the molecular removal by absorp-
tion of the animal ingredients of tubercle, while saline matters are
deposited in their room, no doubt can be entertained : the gradual
change of the tuberculous material may be traced from a condition
ofmere desiccation, with greasiness to the feel, to that of osteopetrous
substance. The production of this change is generally associated
with the presence of simple exudation, which hardens into indura-
tion-matter or fibroid tissue, and by its contractile force, aids the
absorptive process. The saline materials and the induration-matter
may eventually be themselves absorbed, puckering of the paren-
chyma, at a spot where obliterated bronchial tubesand bloodvessels
converge, alone remaining as the indelible evidence of the past mis-
chief. These conditions have not unoften been erroneously ascribed
to the cicatrization of cavities.

1494. (c) Removal of tubercle by elimination, with loss of texture,
having been effected in the progressive disease in the manner de-
scribed [1341], what comes of the resultant excavations ? First,
they may increase in size by communication with fresh cavities
formed by tubercle softening around. Secondly they may become
lined with a pseudo-mucous membrane,and seto giveserious
annoyance. Thirdly, if on a small scale, excavations may probably
cohere by their opposed walls. Of the cicatrization of a large ex-
cavation, I have in vain looked for an example, and without meaning
to assert the sheer impossibility of the event, I must maintain it to
rank with the mirabilia of morbid anatomy.

1895. In brief, the essential anatomical condition accompanying
the suspension or retrogression of phthisis may be set down as
follows:—

Tuberculization Arrested in:
First Stage.—Amount of deposit ori-

ginally small; ceases to take place ;
tubercle remains as such; collapse of
cells and lobules; obstructedbronchial
tubes on minute scale, local atrophy of
parenchyma; local emphysema.

TuberculizationRetrogressive in:
First Stage.—Absorption of tuber-

cle, previously calcified, or sometimes,
in all probability, independently ofany
such change; much bronchial obstruc-
tion; local collapse and atrophy; local
emphysema.

1 Cyclop, of Anat. and Physiol., vol. iii. p. 108.
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Second Stage.—Reduced bulk of af-
fectedpart by contractionofinduration-
matter,hardening, puckering of surface
and substance; collapse and atrophy
of parenchyma; emphysema.

Tliird Stage.—Cavities of various
size continue to secrete pus or muco-
pus; bronchial tubes closed beyond
them; collapse of communicating tis-
sue; thecavities are linedwith apseudo-
mucous membrane.

Second Stage.—Induration, contrac-
tion, collapse, atrophy ofparenchyma ;
union ofbroken surfaces by exudation-
matter, producing linear or irregularly
puckered cicatrices, provided thebreak-
ages of lung-substance have been on a
very small scale.

Third Stage.— Great reduction of
bulk of excavated portion of lung, sub-
stance of which, where not excavated,
is more or less replaced by induration-
matter ; moreor less deep indentations
of pulmonary surface by contracting
fibro-plastic-matter in pleura; more or
less marked reduction of area of cavi-
ties, but doubtful if actual closure oc-
cur, where the original excavation has
been on a large scale.

1496. Local suspension or retrogression of tuberculous disease
is, at one or other stage, and for a shorter or longer period, one of
the most common occurrences in its evolution. I hold, indeed,
that anatomical evidences of such retrograde action may invariably
be found in the lungs of persons cut off' by chronic phthisis. But
this is a very different thing from admitting that, clinically, pul-
monary consumption thus frequently stops in its onward course.
For, the truth is, that on the one hand, while action of a curative
import takes place in one part of a lung, fresh deposition of tuber-
cle, or fresh disintegration of tissue, may be advancing in another;
and, on the other hand, the duration of the stationary or retro-
gressive state is often so short, that, clinically speaking, the tuber-
culized patient is scarcely a gainer.

1497. Nevertheless, in a certain undetermined, but unfortunately
very small, proportion of cases, a constitutional change arises in
conjunction with local reparation, antagonistic to, or actually
preventive of, the fresh deposition of tubercle; in these instances
genuine practical cure of the disease is accomplished.

1498. Physical signs ofphthisis tending towards cure.—The physical
signs of arrested and retrogressive tuberculization vary so widely,
not only with the stage and conditions of the disease actually pre-
sent at the moment suspension ofits progress was effected, but also
with the length of time that has intervened between such suspen-
sion and examination of the chest, that it is impossible to establish
precise general rules on the subject. I shall consequently simply
put down a few specimens of the conditions that have fallen under
my notice in particular cases.

1499. Notable depression, supra and infra-clavicular and supra-
scapular, imperfect expansion, very weak, harsh respiration, per-
cussion of Type I. [195], exaggerated fremitus, and strong vocal
resonance. Here softening signs on a small scale had existed
eighteen months before.

1500. Similar depression, imperfect movement and toneless per-
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cussion-sound, dry clicks audible with deep inspiration, which is
weak and harsh. Here softening signs had existed only six months
before.

1501. Want of tone on percussion at the apex, feeble bronchial
breathing, with a deep-seated creaking sound in inspiration [345].
Here, nine months before, softening signs were actively present,
and both the local and general symptoms seemed to promise a
rapidly fatal issue. I have not seen this patient professionally
since the above observation was made, and cannot say what the
local state may now be (seven months later); but I know byreport
that her general health is excellent, and that there are no chest
symptoms, except occasionally slight cough.

1502. In these three instances suspension, and more or less per-
fect retrogression, in the second stage, seem to have been accom-
plished. Here is another example. A girl aged fifteen, one of
whose sisters had died of rapid consumption under my care at
Brompton, presented in July, 1850, scrofulous keratitis, enormous
cervical glands, the signs of enlarged bronchial glands, with tone-
less percussion at the left apex, front and back, bronchial respira-
tion, excess of vocal resonance, and large-sized thin liquid rhonchus,
purulent expectoration and notable loss of flesh. 1 In 1853 this
patient was kindly sent to me by Dr. Routh, who had accidentally
seen her, with all the attributes of health, her glands in a perfectly
natural state, and with the exception of slightly weak respiration
at the left apex, not a single morbid physical sign. In October,
1854, she had grown "hugely fat." In March, 1855, marked dul-
ness existed at the left supra-spinous fossa, moderate of the left,
very slight at the right infra-clavicular region ; under the left cla-
vicle the respiration reached the ear very feeble, high-pitched, and
mingled with dry and moist small-sized crackling.

1503. Deficient mass of percussion-tone below the clavicle, with
slightly tubular quality, hollow dry cavernous respiration, vocal
resonance diffusely exaggerated: I have recently seen a case with
these signs, where, from the account given me, I infer that four
months previously the progress of phthisis had been most active.
At a more distant period, the signs may continue much the same.
Thus I saw in May, 1853, a girl (E. Blow) whom I had first known
with excavated lung, six years before, and whose history pointed
to seizure yet four years earlier, in whom the signs of excavation
still existed in the form of hollow respiration with tubular percus-
sion-note ; but there was no rhonchus, and the chest had lost some
what of the flattened phthisical look habitual to it for years.

1504. Contraction of a large excavation on the left side may
draw the heart upwards to an extraordinary amount. I have re-
cently seen a case of the kind in which cardiac pulsation was
markedly perceptible in the first interspace, and positively, though

1A. Petrolina, U. C. H., Females, vol. v. p. 175.
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feebly, felt against the first rib. With the advance of the contract-
ing process the expiration-sound may gradually rise sensibly in
pitch [300].

1505. Respiration labored, and of jerking rhythm, weak and
bronchial, but without clicks or rhonchal sound of any kind, and
with very slightly deficient resonance under percussion. Here
there had been, two months earlier, much greater dulness under
percussion, respiration of diffused blowing type and cogged-wheel
rhythm [278], along with general symptoms of advancing tuber-
culization. Congestion had probably disappeared, and the tuber-
culous deposit become quiescent.

1506. Lastly, I have known some instances where the physical
signs of induration had existed at either apex to a slight amount,
in individuals belonging to a tainted family, where the local and
general symptoms of phthisis had made their appearance, and
where the signs in question totally disappeared along with the
symptoms, leaving behind them merely trivial harshness in the
respiratory sounds. These I believe to have been examples, not
only of tuberculization, but of phthisis, retrograding in the first
stage: a very striking probable illustration of such course will by
and by be dwelt upon.

1507. Diagnosis.—The diagnosis of phthisis, exceedingly easy in
many cases, is in some only to be successfully made by a patient
use of all attainable aids—the physical signs, the local and general
symptoms, the microscopical characters of the sputa, the nature of
existent surrounding changes, and finally certain subsidiary con-
ditions.

1508. The physical signs of the different stages have already
been fully described. Now, there is nothing per se distinctive of
phthisis in any one of those signs; their localization at the apices
and gradual extension downwards alone give them pathological
significance. In themselves they merely denote condensation,
softening, and excavation—and supply no evidence of the nature
of these processes.

1509. Clubbed finger-ends and incurvated nails (if empyema and
cyanosis be absent) will add to the surety of a diagnosis essentially
based on other grounds. The progress of mischief relatively in
the two lungs, and in the two sexes [1343], scarcely follows suffi-
ciently fixed laws to furnish real help. The existence of hereditary
taint tends to confirm a diagnosis otherwise arrived at. The pre-
sence or absence of one or other of the diseases antagonistic or at-
tractive of phthisis may, with caution, be employed as an element
of opinion.

1510. The general value of results with the spirometer has al-
ready been considered [128]. Their practical significance quoad
phthisis may be expressed as follows:—If a person, seen for the
first time and examined with the spirometer, blow a number of
cubic inches exceeding the alleged average of men of his height,
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the inference, that therefore his lungs are sound, is justifiable; they
may, at the very moment, be excavated by tubercle. If, conversely,
'an individual fail to blow up to, or even nearly to, his computed
physiological standard, his lungs may nevertheless be perfectly
sound. And conceding, argumenti gratid, that the failure shows
unsoundness of lungs, it throws no light on the nature of the pul-
monary disease. They who maintain that phthisis can thus be
diagnosticated, may, it is true, refer to examples of successful diag-
nosis on this principle; but, simply on the doctrine of chances, he
must often prove correct, who, given a chronic pulmonary affec-
tion, pronounces it at once to be tuberculous—such is the vast pre-
ponderance of that form of disease.

1511. The direct evidence, deducible from haemoptysis [1287],
and from the microscopical characters of the sputa [1377], may be
learned from statements already made.

1512. The secondary morbid changes of deepest diagnostic sig-
nificance are chronic peritonitis, persistent diarrhoea without obvi-
ous extrinsic cause, chronic laryngitis and epiglottitis, a peculiar
form of meningitis [1441]; and double pleurisy with effusion. In
all these cases it is essential that cancer, syphilis, and Bright's dis-
ease be demonstrably absent.

1513. The distinctive marks between phthisis and chronic bron-
chitis with dilated bronchi [712], pulmonary atelectasis [959], chro-
nic pneumonia [1189], chronic pleurisy [813], cirrhosis [1258], and
cancer [1635], will be severally found in the paragraphs here re-
ferred to.

1514. The subject may be further illustrated by conditions and
combinations arising more or less frequently in actual practice:—
(a), A young adult, who has had an obstinate cough, which com-
menced without coryza and without any very obvious cause, a
cough at first dry and subsequently attended for a time with watery
or mucilaginous looking expectoration, and who has wandering
pains about the chest, and loses flesh even slightly, is in all proba-
bility phthisical, (b), Should there have been haemoptysis to the
amount of a drachm even, the diagnosis becomes, if the patient be
a male and positively free from aortic aneurism, mitral disease or
hypertrophy of the right ventricle, almost positive, (c), If, besides,
there be slightly morbid percussion [Types I. or III.] at one apex,
with divided and harsh respiration, while the resonance at the
sternal notch is natural, the diagnosis of the first stage of phthisis
becomes next to absolutely certain, (d), But not absolutely cer-
tain : for I have known every one of the conditions in a, b, and c
exist (except haemoptysis, the deficiency of which was purely acci-
dental), where one apex was infiltrated with encephaloid cancer,
and no cancer had been discovered elsewhere to suggest to the
physician its presence in the lung, (e), If there be cough, such as
described, and permanent weakness and hoarseness of the voice,
the chances are very strong, provided he be non-syphilitic, that
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the patient is phthisical. (/), If decidedly harsh respiration exist
at the left apex or at the right apex behind, if the rhythm of the act
be such as I have called cogged-wheel [278], and there be dulness,
so slight even as to require the dynamic test for its discovery, there
can be little doubt of the existence of phthisis, (g), If with the
same combination of circumstances deep inspiration evoke a few
clicks of dry crackling rhonchus, the diagnosis of phthisis, so far
as I have observed, is the next to absolutely certain, (/?), If these
clicks, on subsequent examination, grow more liquid, the transition
from the first to the second stage may, as a rule, be very surely
announced. But all the conditions of/, g} and h, may be simulated,
in infinitely rare cases of combined local simple consolidation and
bronchitis: the adjoining induration gives bronchial rhonchi a clear
ringing quality, (t), If there be slight flattening under one clavicle,
with deficiency of expansion-movement, harsh respiration and slight
dulness under percussion, without the local or general symptoms
of phthisis, thefirst stage oftuberculization cannot be diagnosticated
with any surety, unless there be incipient signs at the other apex
also: the conditions in question limited to one side might depend
on chronic pneumonia or on thick induration-matter in the pleura.
(k) The existence of limited, though marked, percussion-changes
under one clavicle, with bronchial respiration and pectoriloquy, so
powerful as to be painful to the ear, the other apex giving natural
results, will not justify the diagnosis of phthisis. I have known
this combination of signs, where the apex of the lung was of model
health, but a fibrous mass, the size of a walnut, lay between the two
laminae of the pleura. I would even go further, and say that the
combination in question is rather hostile than otherwise to the ad-
mission ofphthisis; as, had tuberculous excavation formed at oneside,
the other lung would, in infinite probability, have been affected with
the disease in an earlier stage. (I) Pneumonia, limited to the supra
and infra-clavicular region on one side, and not extending backwards,
is commonly, but not always, tuberculous, (m) Fine bubbling rhon-
chus, limited to one base posteriorly, is not, as has been said, pecu-
liar to tubercle; it may exist in emphysema and in mitral disease,
(n) Chronic peritonitis, in a person aged more than fifteen years,
provided abdominal cancer can be excluded, involves as a necessity
the existence of tubercles in the lungs [1346]. To this law of M.
Louis, it is necessary to add the qualification, provided Bright's
disease (and this is readily ascertained) be also absent. But the
question of cancer is far from easily settled: thus there may be
pain and tenderness, evidently peritonitic, ascites varying in amount
from time to time, now a relaxed, now a somewhat obstinately con-
stipated, state of bowels, vomiting more or less persistent, extreme
emaciation, diphtheritic stomatitis, percussion-dulness in the supra-
spinous fossae, muco-purulent expectoration, no external cancer dis-
coverable, and all this in a young female—and yet the peritonitis
shall be cancerous, the lungs and bronchial glands being the seat
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of calcified tubercle only. The tint of skin may be somewhat
cancerous, the face emaciated as much as the rest of the body, the
peritonitis may be limited, the ascites trifling, and night-sweats and
haemoptysis absent, it is true, in such a case; but to form a positive
diagnosis on these points would be rash. 1 (o) Pleurisy with effusion,
whichruns a chronic course in spite of ordinary treatment, is, in
the majority of cases, tuberculous or cancerous: the character of the
symptoms, previously to the pleurisy, will generally decide between
the two. (p) Double pleurisy, with effusion, is not absolutely sig-
nificant of tubercle ; for it may depend on Bright's disease. If the
latter affection can be excluded, carcinoma and pyohaemia remain
as other possible constitutional causes. Besides, as fully shown
elsewhere [164], bilateral pleuritic effusion may be simple, and
wholly unconnected with diathetic taint* (q) If a young adult, free
from dysentery, and who has not resided in tropical climates, suffer
from obstinate diarrhoea, which goes on month after month, with
slight remissions or intermissions, even though there be no cough,
he is in most strong probability phthisical. If physical signs, to
the slightest amount, exist at either apex, he is, almost to absolute
certainty, phthisical, (r) If a young adult, free from secondary
syphilis and spermatorrhoea, and not dissolute in his habits, steadily
lose weight, without clear cause, he is in all probability phthisical,
even though no subjective chest symptoms exist, (t) But he is not
by any means certainly so; for he may have latent cancer in some
unimportant organ, or he may have chronic pneumonia, (t) Nay,
more, he may steadily lose weight, have dry cough, occasional diar-
rhoea, and night-sweats, and present dulness under percussion, with
bronchial respiration, under both clavicles, and yet be non-phthisical.
I have known all this occur both in cases where the lungs were
infiltrated superiorly with primary encephaloid cancer, and where
they contained secondary nodules of the same kind, (u) Failure of
weight becomes less valuable as a sign of phthisis, the longer the
thirtieth year has been passed, (v) A male has some one or more
ill-developed physical signs : maintenance of weight at, or closely
up to, the normal standard, will as a rule either prove their value-
lessness, or at least show that existing tuberculization is slight in
amount and quiescent; but it will not invariably prove either one
or the other, (w) Abnormal percussion results at both supra-spinous
fossae, cough, abundant muco-purulent expectoration, haemoptysis
(frequently free from, though sometimes presenting, bistre-color
tint [1279]), great emaciation, inexplicable except on the hypothesis
of tubercle, curved nails, and bulbous finger ends, may all of them
exist, and yet not a gray granulation even exist in the lungs.
Cardiac disease, chronic pneumonia of the base and pulmonary

1 All these facts were illustrated by the case of Scott, U. C. H., Females, setatis
29, vol. ix. pp. 5—111; the left lung weighed only 9, the right 12, oz. I have
since seen two closely similar cases in young females; one a patient of Dr. Neil
Arnott's.

25
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apoplexy, may alone be present. 1 (x) The discovery of cardiac dis-
ease with marked symptoms deposes against, but does not exclude,
the existence of active tuberculization, (y) The existence of cancer
in any organ is unfavorable to the presence of tuberculous disease;
but tubercle and cancer may coexist, even in the same lung, (z)
Tubercle very rarely, active phthisis still more rarely, coexists with
leucohaemia. But acute tuberculization of the lungs may put an
abrupt term to the life of a leucohaemic patent [1596]. (aa) Con-
stant vomiting of food with the cough, the stomach being sound,
though much more common in phthisis, may attend chronic bron-
chitis, (bb) Light hair and eyes furnish no argument in favor of
phthisis in a doubtful case; the careful investigations of Dr. John
Beddoe, undertaken in 500 phthisical patients, on the contrary,
go to show that persons with black hair and black eyes are, in
proportion to their numbers in the population, the most frequent
victims; next to them those with dark brown, and then those with
red or fair hair—the least liable being those with hair of a medium
or lightish brown, and with light eyes, (cc) A hysterical woman
may have frequent, shallow respiration, impaired percussion-tone,
cough, expectoration, peculiar watery haemoptysis, and night-per-
spirations ; she may lose flesh, and this even especially about the
chest, and yet be non-phthisical. The existence of well marked
hysterical conditions of the spine, intercostal nerves and skin,
coupled with the peculiar watery haemoptysis and the inordinate
frequency of breathing, are valuable guides to the diagnosis. But
time must be allowed for ordinary tuberculous decay to occur, be-
fore a positive opinion can sometimes be formed in one direction
or the other.

1515. Patients frequently attach importance to the determina-
tion of the apex most affected. This point may be settled on dif-
ferent principles by different persons. The amount of consolidation
in a given spot will guide one; the superficial area of consolidation
another; the uniformity of consolidation, or the stage of the disease
others. Hence arise sometimes apparent differences of opinion
between observers of the same case, where none really exist. The
disturbing influence of emphysema, and the fact that the disease
may suddenly become most active at the apex hitherto most quiet,
must not be forgotten.

1516. I would here offer, for the sake of beginners, a few cau-
tions in the application of physical diagnosis in phthisis. Never
attempt to give a positive opinion as to the actual state of the lungs,
where there has been recent haemoptysis, or while pleuritic effusion,
bronchitis, or pneumonia is present: I of course refer especially to
cases where there may, or may not be, signs of the first stage; if
excavation exist, its signs may be generally unravelled in spite of
these complications. Always examine the supra-spinous fossae, as

1 Lewis, U. C. H., Females, vol. ix. p. 342.
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well as the clavicular regions. Trust very little, if at all, to the
conditions of vocal resonance; accept with great caution the evi-
dence of slight changes in respiration, unless they be corroborated
by percussion-changes; place no confidence in jerking respiration
(even though local) in any hysterical woman,—nor in harsh respi-
ration, with its prolonged expiration, limited to the right apex in
any woman,—nor in very slightly abnormal percussion at the right
front apex in man or woman. Lastly, never give a confident
opinion, in a nicely-balanced case, from a single examination; make
examinations in various postures; and always compare carefully
with physical signs the local and constitutional symptoms.

Treatment.—Experience shows that the treatment ofthe phthisical
may, with legitimate confidence, aim at either maintaining a status
in quo—at producing slight local and general improvement, or
marked improvement of this kind—at effecting a total removal of
all subjective symptoms, while the physical signs remain partially
active—or at accomplishing total removal of the symptoms, and
bringing about a quiescent state of the physical signs, while the
general health, weight, and vigor have improved to such an extent,
that the patient shall believe himself totally free from disease, and
that the medical observer might be disposed to share his opinion,
did not passive physical changes remain. I say medical art may
legitimately aim at these ends, because, on the one hand, these ends
have been actually obtained; and, on the other, the man has not
yet appeared who can point to results more perfect than the best
of these, as the positive, direct, and traceable effect of any known
system of medication. * This latter clause is not in the least at vari-
ance with the well-known fact, that phthisis sometimes sponta-
neously undergoes permanent suspension of its course.

1518. The following results, which I obtained at the Consumption
Hospital, justify the foregoing statements, and furnish guides to
prognosis—additional to those already set forth [1480]. (1.) Of a
given mass of patients entering the hospital in all stages of the
disease, and in every variety of general condition—between the
actually moribund state and that of but slight constitutional
suffering—the number leaving it, on the one hand, improved or
unadvanced was more than double that, on the other hand, leaving
it in a worse state or dying within its walls (the exact ratio is 67.84;
32.16). If the cases in which death was actually imminent at the
period of admission, were excluded, the result would be very
materially more favorable than this. (2.) In 4.26 per cent, of the
cases, complete restoration to health, not only as regards apparent
disturbance of the functions generally, but as regards local evidence
of active pulmonary disease, was effected. (3.) Complete removal
of symptoms was more frequently effected in the male than in the
female; but, on the other hand, the results were, on the whole,
slightly more favorable in the latter than in the former sex. (4.)
All patients whose conditions grew worse, while they were in the
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hospital, had reached the stage of excavation on admission; and all
patients, whose tubercles were yet unsof'tened on admission, left
the hospital either improved, or having had a status in quo condition
kept up. Improvement is more probable than the reverse, even
where excavation exists on admission. (5.) In a given mass of
cases, the chances of favorable influence from sojourn in the
hospital will be greater, in a certain, undetermined, ratio, as the
duration of the disease previous to admission has been greater—in
other terms, natural tendency to a slow course is a more important
element of success in the treatment of the disease, than the fact of
that treatment having been undertaken at an early period. (6.)
The mean length of stay in the hospital in the most favorable class
of cases, nearly doubled that in the least favorable. (7.) The
chances of benefit are more in favor of those whose trades are
wholly or partially pursued out of doors. (8.) The results did not
appear to be influenced by the laborious or non-laborious character
of the trade individuals might have pursued. (9.) The age of the
sufferers did not exercise any very material influence on the
character of the results. (10.) Patients coming from the country
have, on an average, a slightly stronger chance of improvement,
than the residents of London and the suburbs. (11.) Patients ad-
mitted during the warmer half of the year, benefit by a sojourn at
Brompton, to a slight extent more than those received during the
six colder months.

1519. (§ I.) Specifics.—My task in examining the efficacy of vari-
ous specific agents will be brief. Iodide of iron, chloride ofsodium,
liquor potassae, chlorine and iodine inhalations, hydrocyanic acid,
creasote, digitalis, are under this aspect disposed of in the masterly
analysis of their claims by M. Louis; and naphtha may be allowed
to remain in the rather rough grasp of the British and Foreign
Medical Eeview. But cod-liver oil cannot be so lightly dismissed.

1520. I began to employ the oil at the Consumption and Uni-
versity College Hospitals many years ago, urged to the step by the
strong advocacy of Dr. Hughes Bennett, and took an early oppor-
tunity of testifying to its remarkable powers in tuberculous and
other scrofulous diseases.1 The conclusions at whichI have arrived
concerning its use in phthisis are as follows:—

(1.) That it more rapidly and effectually induces improvement in
the general and local symptoms than any other known agent. (2.)
That its power of curing the disease is undetermined; I mean here
by " curing" the disease, its power of causing, along with suspension
of progress, such change in the organism generally as shall render
the lungs less prone to subsequent outbreak of tubercles than after
suspension occurring under other agencies.2 (3.) That the mean

1 Nature and Treatment of Cancer, p. 202, 1846.
2 That such cures really occur in rare instances (and they are as perfect as in

any other organic disease when they do occur) is indubitable. It has been the
vanity of late years to deny this absolutely, because a scientific (or pseudo-scien-
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amount of permanency of the good effects of the oil is undeter-
mined. (4.) That it relatively produces more marked effects in the
third than in the previous stages. Opinions the most diverse have
been held on this point; M. Taufflied1 taught that it had little or
no effect on phthisis if at all advanced ; M. Pereyra2 reduced the size
of cavities in a few weeks by its administration. (5.) That it increases
weight in favorable cases with singular speed, and out of all pro-
portion with the actual quantity taken ; that hence it must in some
unknown way save waste, and render food more readily assimila-
ble. (6.) That it sometimes fails to increase weight. (7.) That in
the great majority of cases where it fails to increase weight it does
little good in other ways. (8.) That it does not relieve dyspnoea
out of proportion with other symptoms. (9.) That the effects trace-
able to the oil in the most favorable cases are: increase of weight,
suspension of colliquative sweats, improved appetite, diminished
cough and expectoration, cessation of sickness with cough, and
gradual disappearance of active physical signs. (10.) That in some
cases it cannot be taken, either because it disagrees with the sto-
mach, impairing the appetite (without itself obviously nourishing),
and causing nausea, or because it produces diarrhoea. (11.) That
in the former case it may be made palatable by association with a
mineral acid; and in the latter prevented from affecting the bowels
by combination with astringents. (12.) That intra-thoracic inflam-
mations and haemoptysis are contra-indications to its use, but only
temporarily so. I have repeatedly given the oil within a day or
two of the cessation of haemoptysis without any return taking place.
(13.) Diarrhoea, if depending on chronic peritonitis, or secretive
change, or ulcerations in the ileum, affords no contraindication to
the use of the oil; even the profuse diarrhoea caused by extensive
ulceration of the large bowel is not made worse by it. (14.) That
the beneficial operation of the oil diminishes, cseteris paribus, di-
rectly as the age of those using it increases, a singular fact, which
probably may one day, when the textural peculiarities of youth
and age are better understood, aid in giving a clue to its mode of
action. (15.) That the effects of the oil are more strikingly bene-
ficial when a small extent of lung is implicated to an advanced
degree, than where a relatively large area is diseased in an incipient
stage. (16.) That when chronic pleurisy or chronic pneumonia
exists on a large scale, the oil often fails to relieve the pectoral
symptoms. (17.) That it often disagrees when the liver is enlarged
title?) explanation ofthe fact cannot be found. I am not one of those who refuse
to accept the evidences ofmy senses because I am unable to comprehend what they
teach me, and in this matter echo the sentiments of the physician in a recent
French tale, speaking of a phthisical recovery:— . . . . " ces miracles de
guerison, auxquels la Science ne croit pas, faute de les comprendre, et devant les-
guels je me prosterne, en priant la bonne et sage Nature d'en Stre moins avare." —Pierre, par Madame Reybaud.

1 Gazette Med. de Paris, Nov. 1839.
2 Du Traitement de la Phthisie, Bordeaux, 1843.
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and probably fatty. (18.) That weight may be increased by it, and
yet the local disease go on. (19.) That weight may increase, the
cough and expectoration diminish,night sweating cease, the strength
which had been failing remain stationary, under the use of the oil,
and yet the local disease be all the while advancing. I have known
softening on a small scale pass in two months into tolerably exten-
sive excavation under these circumstances—singular proof of the
nutritive powers of the agent. (20.) A sensible increase of warmth
is experienced by some patients after their dose; but I have not
ascertained whether rise of temperature can be objectively proved.

1521. Demonstration will probably be by and by obtainable,
from the returns of the Registrar-General, of some diminution in
the annual mortality from phthisis. Without claiming for the oil
the power of curing the disease, we still must look for this result;
for indubitably it does possess the power of prolonging phthisical
life—an effect which must of course lessen the annual number de-
stroyed by the disease. 1

1522. Of the three kinds of oil—the brown, light brown, and
pale—the brown, I believe, as matter of actual experience, to be
the most efficacious. But, though taken greedily by infants, it is
more distasteful than the pale*to the adult palate, and hence in grown
persons I have been forced to use the latter less active kind (in fact
gild the pill), in order to insure oil being swallowed at all. Chemists
give no positive answer to the question, on what depends the efficacy
of the drug? Its influence on the composition blood is yet unde-
termined. A single analysis by Simon shows a state ofhypinosis,
combined with a great excess ofalbumen, may follow on its use—the
solid constituents generally being in large amount. The patient
had been bled repeatedly for haemoptysis. The iodine and bromine
of the oil, its 'phosphorus, butyric acid, gaduine, biliary material,
and its mere fatty matter have been severally accorded the chief
part in the beneficial results. Recently the presence of phosphorus
has been denied by M. Personne; and M. Winckler seems to main-
tain that the efficacy of the oil depends on its having propyl for its
radical, instead of glycyl, the ordinary basis of oils. The iatro-
chemical discussions on the subject do little more than exhibit
the existing poverty of our knowledge of the intimate action of
remedies. On the other hand, the established efficacy of the oil—
a substance of which d priori views would scarcely have admitted

1 Dr. John Beddoe has kindly communicated to me the results of a statistical
inquiry concerning the above suggestion, which I had made in the edition of 1854.
It appears the Registrar's returns do show a marked decrease in the deaths
ascribed to phthisis ; but at the same time a prodigious increase in those referred
to bronchitis—" So prodigious as to compel me to believe that many cases, now
registered 'Bronchitis,' would in 1841 have been set down as 'Phthisis.' More-
over, the number of deaths ascribed to 'Atrophy,' and ' Tabes Mesenterica,' is
greater than it used to be ; and it is among children the apparent diminution of
phthisis is greatest." Time will show, if this explanation be just: meanwhile the
fact of decrease in the registered phthisical death remains.
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the possible retention by the phthisical stomach—is another of the
conquests of experimental therapeutics. 1

1523. The dose of the oil at the outset should never exceed, often
fall short of, a drachm \ it may be taken immediately before, im-
mediately after, or midway between meals—the idiosyncrasy of
the patient will guide to the fittest time. The vehicle may be water,
milk, orange wine, infusion of quassia or chiretta, weak brandy and
water, or any aromatic water agreeable to the patient. The dose
may be gradually raised to half an ounce, twice, or at most thrice,
in the twenty-four hours; I have never seen any good, and often
observed ill, effects follow the attempt to pour in large quantities.
If there be disposition to regurgitation of the oil, the whole daily
quantity may be taken with advantage at bed-time.

1524. If the stomach reject oil absolutely, it may be administered
in enemata, combined with an astringent, or by inunction. I have,
however, found that the rectum grows irritated too soon to allow
of sufficient continuance of the enemata ; through the skin, the oil
acts more efficaciously.2 I have seen much improvement in flesh,
and diminution of cough and chest-irritation follow the use of inunc-
tion with simple olive oil after the warm bath.

1525. The attempts to prove almond oil, cocoa-nut oil, and
neat's-foot oil as efficaciously as the oleum morrhuae, seem to me to
have failed. Skate-liver oil is probably largely mixed with the
commercial cod-oil—and is by some held to be medicinally quite
as active.

1526. Some patients, to whom the oil is unbearable, digest cream
well: a pint to a pint and a half has been taken daily without gas-
tric disturbance, and with manifest increase of flesh in advanced
cases of the disease under my direction.

1527. But a more important substitute for cod-liver oil is gly-
cerine. The agreeableness of its flavor, the readiness with which
it is, when really pure, digested, and its easy combination with the
salts of iron and quinine,3 are arguments deposing less strongly in
its favor, than the fact that it often agrees well, when cod-liver oil
proves unbearable, and that it very decidedly, in the mass of cases,

1 As is well known, cod-liver oil has been a household remedy from time im-
memorial in the north of Europe. To the extensive use of fish-oil may possibly
be due the singular immunity from phthisis enjoyed by the Icelanders in spite of
theanti-hygienic conditions, climatic and other, in which they live. SeeSchleisner,
B. and F. Med. Chir. Rev., April, 1850. On the oil contained in the fish depends
the faith in the " frozen fish" cure employed in Siberia. See "Revelations of Si-
beria," ljy a banished Lady.

2 As is well known, the Romans ranked the process of oiling themselves, and
then basking in the sun, among their most important hygienic luxuries. The
reader will remember the reference to the habit in the letter of Pliny the Younger
to Tacitus, describing the catastrophe of Pompeii and the death of his uncle, the
ElderPliny. For very complete details on this point, see the erudite essay ofProf.
Simpson in Edinburgh Monthly Journal, 1853.

8 A variety of beautiful preparations are manufactured by Messrs. Price of Bel-
mont, Vauxhall.
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especially in childhood, increases weight. I have no evidence of
its ameliorating special symptoms.

1528. Helicine, of relatively recent introduction, has already fallen
into merited oblivion.

1529. On iatro-chemical grounds phosphate of lime has been re-
commended of late; satisfactory clinical evidence in its favor has
yet to be furnished; nor does the theory seem very profound
which assumes that, because retrogressive tubercle calcifies spon-
taneously, ergo, if calcareous salts be taken into the stomach in
active phthisis, advancing tubercle will assimilate them, and forth-
with retrograde.

1530. The latest plan of medication referable to the iatro-chemical
category, is that suggested by Dr. J. F. Churchill. 1 The proximate
cause of the tuberculous diathesis being ascertained to be none other
than decrease of oxidizable phosphorus in the system, the specific
remedy becomes obvious—phosphorus in the lowest possible state
of oxidation, and in a form easily assimilable. The hypophosphites
of soda and lime (in dosesvarying from ten to sixty grains per diem)
best fulfil these indications. And, in truth, it scarcely appears
likely they will be readily excelled, if with the rest of the world,
as with Dr. Churchill, they succeed in not only curing the disease
symptomatically, but in "removing altogether its physical signs"
in 22.3 per 100 of cases in the second or third stages!

1531. Ergot of rye, occasionally useful in haemoptysis, has no
shadow ofinfluence on the progress of tubercle.

1532. (§ II.) Hygienic management.—Equal in importance to the
medicinal treatment of the consumptive is their hygienic manage-
ment. We proceed to indicate the various aspects under which
valuable aid may be afforded to these sufferers by attention to
extrinsic conditions.

1583. Atmosphere. —Pure, warm, moderately dry air is that sug-
gested by theory, and proved by experience, to be the best adapted
for the tuberculized lung and phthisical system. Lehmann insists
on the importance of moisture, and maintains we may " perhaps"
benefit aphthisical patientas much by recommending him to breathe
such air, as by giving him cod-liver oil.3

1534. The climate of our own island is, in the winter months,
for a variety of reasons, much more from its fog, damp, gloom, and
changeableness, than its absolute cold,3 unfit for the consumptive
invalid. And as matter of experience, change of climate unques-
tionably proves, in many cases, when resorted to in the early period
of the disease, offundamental service. Transference toa more genial
atmosphere than that to which the invalid has been accustomed, in
some rare instances permanently arrests the disease; in others pro-

1 Ranking's Retrospect, vol. xxvi. p. 41.
2 Physiol. Chemistry, by Day, vol. iii. p. 382.
3 I have known phthisical patients, born in England bear thebright clear cold

of Canada and of Sweden well.
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longs life ; and in a third class relieves symptoms strikingly, and
renders the close of existence comparatively comfortable. 1 True,
there is a fourth series of persons, whose sufferings are aggravated,
and end hastened, by the toil of a journey, and the want of home
luxuries and associations. 2 But these are cases in which disorgani-
zation is at once extensive and active in the lungs, while the general
symptoms indicate that profound constitutional disturbance, which
no art can rectify.

1535. In the selection of a climate for any particular case, the
dry or moist character of the attending bronchitis, the natural
liking ofthe individual for relaxing or bracing air, and the general
tendency to the strictum or the laxum in the organism, furnish the
best guides. (See Appendix.)

1536. A sea-voyage, more especially in the case of young adult
males, occasionally works more effectual change in the phthisical
organism than any other single influence, or any combination of
influences, that I am acquainted with. Not only have I seen the
local disease stayed, and the damaged lungs attain the maximum
of possible repair, but the whole constitution undergo such remo-
delling, as to render a fresh outbreak of the tuberculizing process
an unlikelihood.3

1537. Where circumstances render change of climate impossible,
the winter may be passed without danger in-doors in England in
an artificially managed atmosphere, provided proper precautions be
taken in regard to ventilation. Air heated to a fixed temperature,4

and perpetually renewed by a scientific system of ventilation, such
as Dr. Neil Arnott's, forms an excellent substitute for the naturally
soft air of milder climates than our own. If, on the one hand, there
be the drawbacks offog, gloom, and want of open-air exercise, there
are the counterbalancing advantages of the comforts and familiar
friends of home, and the escape from the privations and labor of

1"Yes," said a patient arguing on the question of a final winter in Madeira, " I
know I go there to die,—but to die amid the glories of beautiful nature, cradled in
an atmosphere as balmy, as redolent of flowers, as its sun is gorgeous. Here too
I should die,—but die cribbed and confined in a room, narrow as sunless,—smoky,
foggy, cheerless."

2 These are the refined representatives of Byron's valet Fletcher, who, thorough
John Bull in spirit, tortured the poet with his "perpetual lamentations after beef
and beer,"—people who travel from Dan to Beersheba, and find that all is barren.

3 The conclusion at which M. Rochard (M6m. de l'Academie de MM., t. xx.,
1856) has arrived, that sea-voyages much more frequently acoelerate, than slacken,
the progress of pulmonary tuberculization, scarcely seems to flow legitimately from
his premises. But even if it were logically sound, the truth of the statement in
the text would remain unshaken. M. Roohard's experience is drawn from the
French navy,—from individuals certainly at sea, but in vessels having special
duties to fulfil,—and hence often inlatitudes most unfavorable to the pulmonary
organs. He indeed admits that advantage may accrue to patients whose sea-route
is chosen with reference to season and atmospherio vicissitudes.

4 Some latitude may be allowed, ofcourse, for individual taste ; but, as I found
from questioning upwards of one hundred patients at the Brompton Hospital, an
atmosphere at all below 640 Fah. is disagreeable to the majority.
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travelling—advantages which, as already admitted, prove to persons
of some temperaments immense.

1538. The arrangements of the tropical department of the Crystal
Palace at Sydenham, as affording a genial, yet not over-close,
atmosphere for the exercise of the consumptive invalid, appear to
me not to have been utilized to the extent they desire.

1539. Whether there be any atmosphere specially fitted for the
consumptive, irrespectively of its meteorological characters, is yet
matter for inquiry. The air of the Mammoth Cave in Kentucky,
of extreme purity and specifically exhilarating properties, is unfor-
tunately of low temperature: besides, the absence of sun-light will
probably prove fatal to' the success of its phthisical Sanatarium.
The rapid fattening of the lower animals in the Cave, independently
of any change of food, seems an established fact.

1540. Has the amount of pressure of the atmosphere, taken alone
or in conjunction with necessarily associated conditions, 1 any dis-
tinct influence on persons already phthisical? That extreme rare-
faction of the air produces pulmonary evils of its own, is sufficiently
certain [1300]; but this is no proof that a specifically antagonistic
influence might not be exercised on the tuberculizing process in the
lungs. And I find someremarkable instances recorded, unfortunately
by lay writers, of apparent recovery from phthisis due to sojourn
on very elevated plains, e. g. at 8000 or 9000 feet above the sea-
level.2 It is, besides, certain that patients who become phthisical
at Lima and elsewhere on the coast of Peru, are usually sent to
some places in the Andes varying from 9000 to 10,000 feet above
the level of the sea.3

1541. On the other hand it is strongly asserted that the increased
atmospheric pressure obtained in the compressed air-bath, exercises
a very favorable influence on the local and general state of phthisi-
cal patients ; the evidence on this subject will be glanced at in the
Appendix.

1542. The diet of the consumptive should be simple and nutri-
tious ; very strict rules as to special articles of food are uncalled
for, unless the stomach have exhibited signs of imperfect power.
It is advisable, however, to encourage the ingestion of fat. Dr.
Hooker affirms that " of persons dying of phthisis between the ages
of 15 and 45, nine-tenths at least have never used fat meat,"—and
further that the few persons, who, having eaten fat freely, never-
theless become phthisical, derive no benefit from cod-liver oil.4 As
respects the quantity ofanimal food allowable, no general rule can

1 With diminution of barometric pressure, the temperature of the air falls, its
density lessens, its evaporating force and dryness increase.

2 Ruxton's Adventures in Mexico, p. 288.
3 A. Smith, Br. and F. M. Chir. Rev., Oct., 1856. The question is a very differ-

ent one from that already glanced at [1479*], of the alleged immunity, more or
less frequent, of the natives of elevated regions from phthisis.

4 Trans. Amer. Med. Assoc., vol. viii. 1855.
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be laid down; so much as each stomach can digest, without local
suffering or systemic disturbance, may not only be safely permitted
but positively recommended [1397]. Without being an advocate
of the forced " mutton-chop and porter" plan, I am perfectly con-
vinced that a low diet is seriously injurious.

1543. In the ordinary class of phthisical patients, I have not, as
a rule, observed ill effects ensue from the tempered use of stimu-
lants,—wine, spirits, or sound malt-liquor, according to the previous
habits of the individual. If these agents excite cough, increase the
frequency ofthe pulse, or raise the temperature (if already too high),
they probably do more harm than is counterbalanced by either the
sense of increased vigor and general comfort they passingly bestow,
or by the theoretical views that will by and by be adduced in their
favor.

But in special and exceptional cases of phthisis, either apyrexial
or attended with very slight febrile reaction, the claims of alcoholic
beverages to the consideration of clinical observers become very
much stronger. In examples of the disease of this class, marked
by habitual coldness of the skin, lividity of face, dyspnoea, and
general languor instead of the constitutional erethism, commonly
characteristic of phthisis, I have prescribed brandy medicinally in
daily doses varying from half an ounce to two ounces, with the
good effects of raising the temperature, lessening the lividityof sur-
face, and relieving the dyspnoea. Perhaps the notion that brandy
supplies pure aliment for respiration may explain the fact, that
habitual spirit-drinkers (placed otherwise under favorable hygienic in-
fluences) do sometimes suffer less, and live longer, with excavated
lungs, than sober persons. I have seen some three or four most
remarkable examples of the kind,—examples, indeed, which first
led me to a cautious use of brandy medicinally. 1

1544. And, in truth, there are apparently strong d priori grounds
for the moderate use of alcohol in phthisis generally. Bocker
found that a teaspoonful of spirits of wine, taken daily, led to
diminution in the quantity of the solid and fluid urinary excretion,
as also of the carbonic acid exhaled by the lungs. No increase in
any other of the excreta took place,—and therefore the inference
seems unavoidable, that alcohol saves waste of tissue. But sugar

1Dr. Stokes relates a striking example of recovery from phthisis (every local
and general symptom existing in the highest degree) in the instance ofa gentleman,
who knowing he had been condemned to die, determined to enjoy his brief tenure
of life in his own fashion—one great element of hishappiness consisting in the con-
sumption of seldom less than seven tumblers of whiskey punch per diem. (Dublin
Med. Press, Nov., 1854.) Now it is plain enough, a single case of this kind wholly
fails to prove the curative powers of alcohol; for it may fairly be objected, that
recoveries of this exceptional character do every now and then take place under
all conceivable varieties of combination of hygienic and medicinal conditions.
But on the other hand, the case suffices to show beyond the possibility of cavil,
that where the disposition in the phthisical system to arrest and repair is strong
even outrageous abuse of alcohol will not counteract, or even injuriously modify,
that disposition.
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and gum arabic seem to exercise similar effects, while their con-
sumption is not open to the grave moral objections that attach to
alcoholic fluids; they should be allowed largely as articles of food
at once calorific, and, if not directly, at least indirectly, plastic.

1545. The mucilaginous material of the Carragheen and Iceland
mosses is useful, as satisfying appetite somewhat without exciting
the pulse.

Donkey's milk is very readily assimilated by the phthisical
stomach, and aids distinctly in nutrition: caution in its -use is
requisite in London, in consequence of the noxious manner in
which the donkeys are sometimes fed. Galen1recommended lacta-
tion by a robust woman.

Sarsaparilla agrees well as a diet drink, and occasionally acts
beneficially as an alterative.

1546. The habit of smoking, if indulged in with moderation, has
not appeared to me specially injurious in phthisis; it is not impos-
sible, indeed, that the infinitely minute quantity of nicotin inhaled,
may exercise a locally soothing effect. But the profuse use of
tobacco is decidedly injurious to the health of the phthisical, as of
the non-phthisical.

1547. Moderate and frequent exercise in the open air, either
active (riding or walking), or passive (carriage, swinging, or yacht-
ing), is essential. Gentle gymnastic exercises, especially of the
upper extremities, the use of light dumb-bells,and in childhood of
the "chest-expander," tend to counteract the contracting influence
of the disease on the volume of the lungs. So, too, does the habit
of taking deep inspirations, of reading aloud, and of moderate
singing: any tendency to implication of the larynx would of course
render quietude of that organ essential.

1548. The bath, tepid or warm in cold weather, cool in the sum-
mer, should be used twice a week, and followed by free friction of
the skin, with or without subsequent inunction, local or general.
Concerning the specific utility of the Turkish bath I am yet unde-
cided ; facts are wanting.

1549. Flannel should be worn next the skin ; but several layers
of such covering, often seen, especially among the humbler orders,
are useless. All compression of the thorax by stays, or otherwise,
should be avoided.

I have known most severe inflammation of the epiglottis follow
within twenty-four hours, the removal of beard under the chin.

1550. Exchange of profession or trade, from the sedentary and
laborious, to those moderately active physically, and but slightly
taxing the intellect, is advisable.

1551. Medical counsel will often be sought by consumptive per-
sons, as to the propriety or feasibility of marriage. The question
obviously concerns not only the phthisical individual, but also the

1 Cabanis, Rapports du Physique et du Morale, p. 475, fid. Paris, 1843.
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proposed husband or wife, and the expected progeny. First: of
the legal competence for marriage of the phthisical there can be
no doubt. The sexual aptitude of the male is certainly not below
par, though the seminal fluid may be impaired in potentiality, and
the procreative faculty, as I have already stated, reduced [1420] :
the fecundity of the female exceeds the average.1 That, especially
during the earlier periods of the disease, frequent sexual excite-
ment of necessity exercises a damaging influence on the phthisical,
I possess no proof; but I have had cognizance of one case where
haemoptysis, occurring in actu coitHs, proved indirectly [1487] fatal.
Secondly: marriage cannot be logically discountenanced on the
ground of contagiousness of the disease [1474]; and whether the
toil and privations, and probable impairment of health, entailed by
the prolonged nursing of an individual specifically diseased, shall
on the one hand be inflicted, and on the other hand be accepted, is
a matter on which the pair immediately concerned are alone enti-
tled to decide. Thirdly: a couple, of whom one is phthisical,
marries with the calculated surety that, on the lowest computation,
26 per 100 of their offspring will inherit the salme disease. Beyond
this, the chances of rickets, and of the external acknowledged forms
of scrofula, exist in a certain but undetermined ratio. Nor is
idiocy to be forgotten as a possible infliction ; out of 484 idiots,
observed by Dr. Maxwell at Redhill, 14 (out of86 who were father-
less, motherless, or both) had lost a parent from phthisis,—a con-
siderably greater number than that from any other individual
disease.2

But so widely is the phthisical element diffused among us, that
if tubercle as a barrier to marriage, a diminution of
the. population, sufficiently sensible to prove of serious political
import, might shortly be anticipated.

1552. On the otherhand, does the grave development of phthisis,
in either individual of a pair who have contracted to marry, furnish
an efficient plea, either to the non-phthisical or to the phthisical of
the two, for refusal to fulfil that contract? It must be understood,
the existence of phthisis has only become apparent subsequently
to the engagement.

1553. To the non-phthisical the dangers of uniting with a tuber-
1 That there exists a greater proneness to early marriage among the phthisical

than the non-phthisical appears to follow from the subjoined table from the
author's Report on Consumption (loc. cit).

Table showing theproportion of the total number married who were undersetat. 35.
Phthisical. Non-Phthisical.

Males. Females. Males. Females.
Percentage of total number married who) 4» 8g g« g9 gft 13 40.24were under aetat. 35 . . . J

2 From the active fecundity of the phthisical female, as compared with the
relatively feeble procreative powers of the phthisical male [1420], it follows that
the marriage of the tuberculous female inflicts a greater amount of mischief than
that of the male.
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culous consort are certain—though they do not demonstrably in-
volve that of infection. Besides, conscientious scruples may very
conceivably arise as to the morality of taking part in a union the
proceeds of which must come into the world with a fixed, calculable
chance of being phthisical, rickety, or idiotic. But the question
has not, that I am aware, been ever submitted to a legal tribunal
in this country; and it may be doubted that, conceding the plea
might satisfy a jury, it would stand good in point of law.1

1554. As concerns the party to the contract who has become
phthisical, all will depend, in the medical point of view, on the
conditions ofthe disease. If tuberculization have reached an early
stage only, and, more especially, if the local and general symptoms
be of mild character, the pulmonary affection clearly furnishes no
legitimate ground of severance of contract. But if the general
suffering be grave, if asthenia be carried to extremes, and if there
have occurred attacks of haemoptysis, per se more or less dangerous
to life, it seems to me unquestionable, on grounds deducible from
facts already referred to [1551], that a fair medical plea for non-
fulfilment is established.

And, accordingly, I gave evidence to this effect2 in a remarkable,
cause, the only one of the kind on record, where the male defendant
far advanced in active phthisis, pleaded that the fulfilment of the
contract would endanger his life.3 The juryfound "the facts true,"
and gave a verdict in his favor. But various points of law arose,
the main one being, whether the defendant was justified in with-
drawing from his contract because its fulfilment would have placed
his life in jeopardy. The question seems to have thoroughly puz-
zled the Bench—six learned judges deciding in tfce negative, five
in the affirmative4—the cause now (February, 1860) standing* in
such position that the defendant, cast by a majority of one, may
appeal to the House of Lords, and " either party be at liberty to
apply, after the appeal to the House ofLords has been determined;"
and this after two years' litigation! Meanwhile, to the mind un-
versed in forensic subtleties, the argument contained in the judg-
ment delivered by Chief Baron Pollock in favor of the defendant
seems of irresistible cogency.

1 Justice Williams seems clearly to hold that the female might decline to fulfil
her contract, if the male had become gravely enfeebled by phthisis, on the ground
of his presumable sexual inefiiciency. (Law Times, Jan. 7, 1860,p. 236.) But
the question of substantial inefficiencycould onlybe decided by medical evidence.

2 In conjunction with Mr. Mackie, of Heighington.
3 Hall v. Wright, before Justice Erie, Queen's Bench, Dec. 1857.
4 Sittings in Error, from the Queen's Bench, " Law Times," Hall v. Wright, p.

230, January 7, 1860. Unfortunately the legal technicality of the defendant's
having, or not having, given notice in proper time to the plaintiff, of necessity
mixes itself up with the broader views influencing the decision of some of the
judges. Long before the Bench announced its opinion, the death of the defendant
had taken place (May, 1859) ; so that, as one of the judges observed, "the defend-
ant's plea was, he could not marry without dying, but he died without marrying."
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1555. (§ III.) Palliative Treatment.—The agents mainly useful
in palliating the sufferings of phthisis, may be set down as fol-
lows :—

1556. Counter-irritation, in the various forms of repeated flying
blisters, ammoniated liniments, croton oil, the strong acetic acid
and turpentine, is an important remedy for the relief of local pain,
cough, dyspnoea, and wasting expectoration; tartarized antimony
is the least valuable agent of the class. Special irritability of skin
and very great emaciation are the only barriers to the employment
of such counter-irritation, which I prefer as a rule to permanent
blisters, issues, or setons, under the clavicle. The addition of
tincture of iodine in variable proportions has appeared to me bene-
ficial; and a blistering alcoholic solution of iodine and iodide of
potassium, cautiously applied, appears not only to relieve pain, but
actually to promote absorption—at least I have found the respira-
tion and percussion-sound improve locally under its use.

1557. Although sceptical as to the solvent theory of its action,
I have seen benefit derived from liquor potassae combined with a
sedative and bitter tonic. Digitalis and hydrocyanic acid are both
useful in cases where the heart is irritable—checking sometimes,
indeed, to a very remarkable degree, various symptoms dependent
on that irritability. Where a general state of erethism exists,
opium, in some of its forms, must be employed, independently of
necessity for it as a hypnotic or anodyne. I have never observed
results justifying faith in iodide of potassium as an internal remedy;
but the syrup of the iodide of iron, especially if there be the least
anaemia, is a valuable medicine; it does not increase fever, and
sometimes enables a patient to bear cod-liver oil, who had pre-
viously failed in the attempt to take this. Mineral acids, with
light vegetable bitters, improve the appetite, and control undue
action from the skin. Quinine is often not borne well, and produces
no specific effect on the hectic fever.

1558. Whatever the theory of Broussais may plead to the con-
trary, general experience recognizes not only the inutility, but the
actual mischief, of bleeding, general or local, with the idea of curing
consumption. True, intercurrent congestions and inflammations in
the thorax may require, both for themselves and to avert their
possible consequences, slight abstractions of blood; but it is re-
markable how effectually minor attacks of the kind may be coun-
teracted by dry-cupping, blisters, and antimony.

1559. The treatment of phthisis by daily emetics (supported by
a peculiar, but only partially correct, theory of the site occupied
by tubercle) cannot, I fear, appeal to rigid experience in its favor
—though strongly recommended by Giovanni de Vitis, Carswell,
Todd, Thomson, and Burslem. Unquestionably it does less mischief,
however, than the morbid anatomy of the stomach in the disease
would lead us to expect.

1560. I have no experience of inhalation of oxygen, hydrogen
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or carbonic acid; and but little of moist inhalations, chloruretted
or ioduretted: the latter, I have recently found, relieve some forms
of phthisical bronchitis. Inhalation of dry iodine-vapor certainly
controls excessive secretion from the tubes—and has occasionally
appeared to improve the constitutional state. The inhaled vapor
of warm water, impregnated with emollient herbs, such as althaea
officinalis, with narcotic extracts, or creasote, palliates cough, dry-
ness of throat, and laryngeal irritation.

1561. A palliative influence appears to be exercised in the early
stages by the mineral waters of Ems, Oeynhausen, Eaux-Bonnes,
St. Sauveur, and Cauterets.

In the Appendix is considered the question of injecting irritant
fluids into the trachea.

1562. (§ IY.) Secondary conditions.—The secondary conditions of
phthisis often require special treatment. Haemoptysis has already
been spoken of. The relief of cough, which has resisted opiates
and ordinary medicines, may often be effected by the application
of three or four leeches above the sternal notch.1 Dyspnoea may
be mitigated by inhalation of small doses of chloroform.2 Naphtha
sometimes succeeds, sometimes fails, in diminishing expectoration:
when successful, haemoptysis may be the immediate result.

1563. Nausea and vomiting may be controlled by effervescing
draughts, Seltzer water, plain iced water, by prussic acid, or by a
combination, which I have found very useful, of creasote, stramo-
nium and hop; if there be acidity, by liquor calcis or liquor
potassae; by blisters and sinapisms; or, if there be tenderness, by
leeches to the epigastrium. Diarrhoea maybe arrested by soothing
laxatives (rhubarb with magnesia, or castor oil, cajuput, and tincture
of opium) when dependent on irritant matter in the bowel. Some-
times diarrhoea, without evidence of inflammatory action, is more
or less amenable to the whole class of astringents—among which
I may specially refer to sulphate of copper and opium, kino, bael
and acetate of lead; and enemata of starch and laudanum, or of
haematoxylon, krameria, or tormentilla. If there be evidences of
sub-inflammatory action, friction of the abdomen with rubefacients,
or the application of a few leeches either to the tender part of the
abdomen or to the anus, sinapisms, blisters, and emollient poultices,
are advisable. The hip-bath is very hazardous. Where the large
bowel is extensively ulcerated, remedy after remedy will probably
be tried in vain. I have seen some benefit, even in these cases,
from the sulphate of zinc in two grain, and the nitrate of silver in
one grain, doses: enemata of the latter, in solution, are also some-
times useful. In all forms of diarrhoea, except when it has become
confessedly irremediable, the diet should be low and as dry as pos-
sible : attendant thirst may be mitigated by dissolving small pieces

1 Hall, U. C. H., Females, vol. ix. p. 128.
8 S. Wells, Med. Times, Oct. 11, 1851.
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of Wenham-lake ice in the mouth. Perspiration may be controlled
by avoiding much drink and using light bedclothes; the chest
may be rapidly sponged at bedtime with tepid vinegar and water,
or with decoction of oak-bark. Bark, zinc, the mineral acids, gallic
acid, and lead, have, as medicines,the most perceptible effect. But,
too often, all efforts to control the cutaneous flux fail. I know not
whether the theory be sound, or the practice likely to succeed,
which have lately been put forward by Dr. E. Smith, who argues
and advises thus: "As profuse perspirations occur in phthisis
during sleep, and as, during both day and night-sleep, the pulse is
lowered, and that to a very great extent in the night, it is probable
that the former must depend upon thelatter. With this impression
1 have administered food with wine or cold tea in the night with
great advantage in preventing the perspirations." 1

1564. Inflammatory and ulcerative changes in the larynx may be
stayed by local leeching, blistering, counter-irritation with equal
parts of spirits of turpentine and croton oil,2 or an issue to the
side of the neck or nucha. Some benefit, even temporary improve-
ment in the voice, occasionally follows stimulation of the upper
surface of the larynx, with strong solution of nitrate of silver (one
or two drachms to the ounce of water); but I have never seen
more than temporary benefit from the process in phthisical laryn-
gitis. Chronic peritonitis requires the application of leeches, and
blisters, which may be dressed with morphia, when the pain is
severe, and friction with ioduretted liniments ; emollient poultices
with laudanum, if not too thick and heavy, relieve pain. If there
be marked ascites, diuretics are indicated; but they often fail. In
point of fact, this is one of the conditions of tuberculization the
least really controllable by art; though it sometimes undergoes a
questionable kind of spontaneous cure. Cod-liver oil, if not already
in use, should, of course, be administered: the existence of diar-
rhoea is not a contra-indication.

1565. Tubercular meningitis is yet more difficult of cure; mode-
rate local bleeding, cold irrigation of the head, counter-irritation,
purgation, and other revulsive measures, and calomel internally,
are alone to be trusted to. I have as yet seen but one even appa-
rent example ofrecovery in an adult where the symptoms of tuber-
cular meningitis seemed established: a few prominent particulars
of the case may here be given:—

John Stoner, aetat. 25, admitted TJ. 0. H. for second time, in third stage of
phthisis, April 10,1849. The chest-disease gradually advancing. June 2. Pe-
culiar mutism [1442], semi-stupor, is with difficulty roused, dysphagia, drink
pouring back through mouth, but not nose, pupils sluggish, no distinct convul-
sion, lower extremities drawnup, no paralysis, sensibility blunted, fixed frontal
cephalalgia; seems conscious of all that is passing around him; P. 102, R. 44.

1 Med. Chir. Trans., vol. xxxix. p. 190.
2 This combination must be very cautiously used—three or four drops onlybeing

rubbed in with a piece of flannel for a single minute at a time.
26
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June 4. Since this seizure, cough almost gone, scarcely any expectoration; alter-
nate pallor and flushing of cheeks; no rigidity or convulsions, no screams, no
strabismus; complete insensibility of dorsum of hands ; tendency to rigidity of
knee-joints; fingers firmly clenched, when unclenched by bystanders contract
again; P. 142, R. 44. June 8. Sensibility returned, still speechless. June 9.
Spoke as usual for first time. This man was treated with mercurials, but not to
ptyalism. Discharged on July 13th, he was readmitted August 18th, and died
of his pectoral disease, the cerebralfunctions being perfectly natural, on October
11th, 1849. Post-mortem: No morbid appearance at fissures of Sylvius; over
both anterior lobes fine florid injection, numerous granules, opaque, grayish-
white, size from pin's point to pin's head, lie under cerebral arachnoid of these
lobes; convolutions here appear drawn together, as if from deep-seated contrac-
tion in the sulci; membranes here generally opalescent; dura-matral arachnoid
adherent posteriorly tocerebral arachnoid of lefthemisphere; membranes thicker
than natural; anterior convolutions at the curve forwards, especially at left side,
somewhat opaque; those of left side not materially softened, those of right
firmer than natural.

1566. I have since found calcareous matter in the pia mater of
the sulci in a person cut off by phthisis. 1

My actual experience on the question, whether fistula in ano
should be cured in phthisical patients, is small; such as it is, it
deposes emphatically against interference, unless (what is very rare)
there be wasting discharge and serious suffering.

(II.)—ACUTE PULMONARY CONSUMPTION.

1567. When phthisis proves fatal in from twenty days to ten or
twelve weeks from the first appearance of symptoms, it may fairly
be said to have run an acute course.

1568. Phthisis, passing thus rapidly through its clinical phases,
may be either a primary independent disease, or appearing in the
guise of a secondary affection, hasten the fatal termination of some
pre-existent complaint.

(A.) —PRIMARY ACUTE CONSUMPTION.

1569. Anatomical characters.—In cases of death from primary
acute phthisis I have seen the three following anatomical states:
(a) limitation of tuberculous deposit, softening and excavation to
the apices, just as in ordinary chronic phthisis—no peculiarity ex-
isting in the anatomy of the disease to account for the rapidity of
death—which, however, I have not observed in this form earlier
than the eleventh week; (b) general accumulation of crude tuber-
cles, or tuberculous infiltration of lobules, through both lungs, with
irregular softening, small excavations existing in various parts, and
patches of hepatization presenting themselves here and there (acute
softening form); (c) general studding of both lungs with semi-trans-
parent gray granulations, coupled with the first stage of pneumonia,
that of bright arterial injection [1071] or with hepatization (acute

1 Osmond, U. C. H., Males, vol. iv. p. 355.
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miliary form), or with normal coloration of tissue.1 The forms b
and c may coexist in the same lung. 2

1570. The form (c) is more especially than the others character-
istic of genuinely acute phthisis. Acute emphysema sometimes
exhibits itself beside and amid the gray granulations.

1571. In the third case (c) of acute miliary tuberculization, in-
spection, mensuration, and application of the hand, give results
either completely negative, or those observed in acute bronchitis,
results more calculated, consequently, to mislead than to enlighten
the observer. Neither does percussion furnish any trustworthy
sign; the conditions of dulness are not only, absolutely speaking,
very slight in amount, but they so equally, or so nearly equally,
pervade both lungs, that any trifling defect of resonance discovera-
ble would naturally be ascribed to individual peculiarity. At the
outset the percussion-sound, just as in acute bronchitis, may ac-
quire the characters of Type III.—fall in pitch and increase in
mass of tone. The respiration uneven, harsh, high-pitched, mingles
here and there with dry bronchial, or with fine bubbling rhonchi:
vocal resonance gives no sign.

1572. The florid-colored stage of pneumonia has no more posi-
tive signs than those set down previously [1083]; if hepatization
supervene, which is rare in this form of acute phthisis, its signs, in
the main those of the simple disease, will want much of their cha-
racteristic definiteness.

1573. Symptoms.—The symptoms of acute phthisis in the forms
b and c, are those of a febrile affection, with more or less positive
functional implication of the lungs. The invasion, sometimes oc-
curring in a state of apparent health, or preceded remotely by
various depressing influences, such as anxiety of mind and over-
toil, and immediately by exposure to cold and wet,3 is marked by
rigors, followed by acrid heat of skin; the rigors may recur on
several successive days, and there may subsequently be perspira-
tions with abundant crops of sudamina. I have seen one or two
specks on the abdomen having some, but by no means all, of the
characters of the papular special eruption of typhoid or Peyerian
fever : 4 and wholly doubt the correctness of an opinion ascribed by
M. Leudet 5 to M. Waller, of Prague, that the true lenticular spots
of that fever are to be found in some cases of acute phthisis. Pe-
techia} do not appear. Epistaxis, followed by coryza, may occur
on the second day of seizure.6 Prostration sets in early—in a few
days the patient may be unable to stand. Thirst; total anorexia;

1 Tilbury, U. C. H., Males, January, 1858.
2 Knowles, U. C. H., Males, vol. x. p. 18.
3 Hodson, loc. cit.
4 Garrett, U. C. H., Females, vol. vi. p. 146; May 3, 1851.
5 Phthisic Aigue, Theses de Paris; 1851. M. Reudet does not share in the

opinion.
6 Garrett, U. C. H., loc. cit.
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epigastric tenderness; dry lips and tongue; dental sordes; all sig-
nify digestive disturbance: but the form of the abdomen is natural,
there is no gurgling in the iliac fossa ; diarrhoea is rare; and con-
stipation may be extreme, though there be abdominal pain and
ulcerated intestine.1 Restlessness, insomnia, cephalalgia, vertigo,
tinnitus aurium,2 diurnal wandering, and nocturnal delirium, be-
speak cerebral sympathy.

1574. Pain in the chest, variable in seat and never intense; cough
(sometimes preceding, sometimes following the fever in order of
development) paroxysmal or not, and either absolutely dry or
accompanied with expectoration of clear oryellowish and opalescent
mucus, or, in rare instances of viscid sputa, slightly stained with
blood, without actual haemoptysis; dyspnoea of considerable amount,
indicated not only by the absolute frequency of breathing, but by
perversion of its ratio to the circulation, and lividity of the face,
constitute the chief of the thoracic symptoms.

1575. The relationship of the pulse to the respiration, however,
varies; the average, in my cases, has proved 8:1; but I have
known it once fall to 1.45 :1 (80 : 52).3 The heart and its mem-
branes remain unaffected. The urine, of medium specific gravity,
has the characters of febrile urine generally; it contains neither
albumen nor sugar. 4

1576. In the first named case («■), there is nothing peculiar in the
signs or symptoms; the progress of the disease, except in regard
of its rapidity, is exactly the counterpart of that observed in chronic
phthisis; and a lurking suspicion frequently remains in the ob-
server's mind that tubercles may have existed in the latent state,
for a greater or less time, before the outbreak of symptoms. In
the second and third cases (b and c), there is not only a still greater
rapidity of course (death may occur in less than three weeks from
the outset), but the signs and symptoms are peculiar, and far from
being as significant of the existing disease as might be wished.

1577. Physical signs.—In the case (b) where the lungs are more
or less crammed with softening tubercle, the physical signs are as
follows :—Inspection discloses nothing special; the semi-circular
width of the mainly affected side, especially if pneumonic infiltra-
tion have occurred, may be slightly increased; application of the
hand may detect some increase in vocal vibration,5 and some defi-
ciency of chest motion; but it is impossible to say in what part of
the chest this deficiency may be most marked. The resonance
under percussion is more or less impaired—at first in some limited

1 Hodson, U. C. H., loc. cit. Vide note, p. 455.
8 Garrett, U. C. H., loc. cit.
3 Garrett, loc. cit. But there were some hysterical symptoms; and the ratio

soon changed to one of 3:1.
4 Garrett, loc. cit. pp. 150, 151.
6 Hodson, U. C. H., Males, vol. ix. p. 16: vocal fremitus increased in some spots,

impaired inothers.
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points, subsequently over the surface pretty generally; but to the
last hour various spots may give resonance not positively abnormal.
The quality may be markedly tubular in some places, independently
of excavation : with cavity, even on a small scale, amphoric. The
inspiration weak in some points, exaggerated in others, assumes
bronchial or even faintly tubular quality over the most densely
consolidated parts; but the highly marked sniffling metallic breath-
ing of hepatized consolidation may be wanting, even where the
entire lung is very closely infiltrated with softening tubercle 1—doubtless because the air is never so completely expressed from
the vesicles in the latter as in the former case. I have known the
breathing at first distant, high-pitched, as if hissed between the
teeth, subsequently fall in pitch considerably.2 Bronchial rhonchi
dry and moist of various sizes and abundance are heard; if the
condensation be very dense, the bubbling rhonchi may acquire a
ringing character. If excavations form, thin metallic echoing
hollow rhonchus may be caught. The characters of the vocal re-
sonance depend on the closeness and extent of consolidation; null,
weak or bronchophonic, but not snifflingly so, as in hepatization,
it may be whisperingly pectoriloquous over the site of a small
deep-seated excavation with intervening condensed and infiltrated
texture.

1578. Diagnosis. —Taking the symptoms now enumerated in con-
nection with the physical signs of each form of acute phthisis, can
the diagnosis of either be established ?

1579. The softening form (b) may at first be diagnosticated
through the intensity of the general symptoms, contrasting as they
do, strongly with the slight amount of pectoral disturbance—the
ordinary signs of pneumonia, intense bronchitis, and pleurisy, being
absent; while general and increasing dulness, or other perversion
of normal .resonance under percussion, coupled with the signs of
breaking up of tissue, eventually renders error difficult. I say
renders error difficult, because double pneumonia, proceeding to
exudative or suppurative destruction of tissue, could alone, besides
acute phthisis, produce such physical signs; and had such pneu-
monia existed, it would have been revealed at first by the signs of
its early stage.3 No help will be obtained from the characters of
the urine; deficiency of chloride of sodium will habitually be noted
in both affections.

Acute cancerous infiltration of the lung may destroy life in less
than four months, and simulate acute phthisis: but that disease is
limited to one lung commonly, is attended with signs of tumor

1 Hodson, U. C. H., loc. cit., case fatal in nine weeks.
2 Connor, U. C. H., Females, vol. xiii. p. 201.
3 Pneumonia may, however, exist at first, furnish its own signs in more or less

perfection, its rusty sputa, and perverted pulse-respiration ratio, and give place to
acute tuberculization. Hodson, U. C. H., loc, cit.



406 DISEASES OF THE LUNGS AND APPENDAGES.

about the main bronchus, often with peculiar haemoptysis, severe
local pain, and diminished width of the side.

1580. The diagnosis of the miliary form (c), where gray granu-
lations accumulate sparsely through the lung, with intervening
arterial injection of tissue, though greatly more difficult, may com-
monly be effected through the following considerations. In idio-
pathic asphyxiating bronchitis the skin is warm only, or slightly
cool and moist, its color generally cyanotic or livid; bronchial
rhonchi, dry and moist, are more abundant than in acute phthisis,
and the moist class most prevalent in the former disease inferiorly,
in the latter often superiorly; the pulse-respiration ratio is less
perverted in primary bronchitis than in acute phthisis ; in the for-
mer full muco-purulent expectoration soon occurs, fails to appear
in the latter. Neither the percussion-note nor the respiration-sounds
afford positive help in the distinction of the two diseases : in both
affections the percussion-results may to the last maintain the attri-
butes of health.

1581. Again, pleurisy cannot be supposed to be present, for its
physical signs are wanting. And if for the first two or three days,
the perverted ratio of the respiration and pulse might lead to the
diagnosis of pneumonia (which, be it observed, exists in a certain
state), the lapse of twenty-four hours will prove that the disease is
not common idiopathic pneumonia—for the signs of hepatization
are not an iota more obvious than the previous day.

1582. But singularly enough, the chief chance of error is not to
be found in pectoral disease; certain affections primd facie most
unlikely to be confounded with acute phthisis, affections holding no
directrelationship with the thorax, are precisely those of which the
satisfactory distinction may prove most difficult. These are typhoid
(Peyerian) fever, simple meningitis, delirium tremens, pyohaemia,
and acute glanders. This difficulty, almost peculiar to the miliary
form (c), may, however, arise in connection with the acute softening
form (b).

1583. The simulation is closest, and hence the clinical difficulty
greatest (the point has already been touched upon by M. Louis) in
the case of typhoid (Peyerian) fever. Dyspnoea, prostration, bron-
chitic rhonchi, duskiness of face, febrile action, dry skin, adynamic
state of the tongue, delirium, and stupor, not only exist both in
miliary phthisis and in Peyerian fever, but may do so to similar
amounts. If pneumonia be present, it affords rio help in the diag-
nosis ; for it may be supposed secondary to the typhoid fever. The
abdominal symptoms and the peculiar eruption of typhoid fever
draw the line, to all appearance, positively—but only in appearance:
for abdominal symptoms and enlargement of the spleen may be
present in acute phthisis, if the intestine be undergoing acute tuber-
culization ; and although eruption probably exists in all cases of
typhoid fever, it certainly escapes detection, possibly from its slight
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amount, in a few instances. All these difficulties were well illus-
trated by a case, of which I subjoin the main facts:—

H. Manning, admitted U. 0. H., Aug. 9,1850 (Males, vol. v. p. 168), setat. 23
(unable to give account of himself, subsequently known from friends to have
been taken ill, July 19) ; prostration, stupor, dingy face, nails livid, skin warm,
P. 120, R. 42, tongue dry and cracked, sordes on teeth, spleen 1J hand's breadth
high, tenderness in right iliac fossa, abdomen of medium prominence, and gene-
rally tender, diarrhoea for last two days; no sudamina; no distinct typhoid
specks; general percussion-dulness at left back, with diffused blowing respira-
tion ; same signs less marked at right back; sputa viscid, somewhat transparent,
of faint tobacco juicetint; heart's size and sounds natural. Diagnosis : Ty-
phoid/ever withsecondarypneumonia (the difficulty about the wantof eruption
being noticed at the time). Death, Aug. 14(the 28th day). There was double
hepatization mainly of the lower lobes; and the entire of both lungs were pro-
fusely studded with semi-transparent gray granulations (some growing opaque
in the centre) ; a stratum ofrecent lymphin the left pleura was similarly studded;
the spleen, 6 in. high, weighed 11 oz.; liver fatty; Peyer's patches contained
crude yellow tubercles, here and there, size ofpins' heads.

1584. The obscurity, thus arising from tuberculization of the
intestine, has not been referred to, so far as I know, by any author.
But here is even a more difficult combination. A maid-of-all-work,
aged twenty-one, about one year in London, is seen, on from the
seventh to the tenth day of an acute attack, unable to stand, some-
what thinned (having, on the second day, had epistaxis, followed
by coryza); with brown furred tongue, epigastric tenderness, slight
vomiting, one or two doubtful typhoid specks on the abdomen,
vertigo, tinnitus aurium, cough, with verylittle expectoration, slight
limited dulness at both posterior bases, a pulse-respiration ratio of
about 1.56 : 1 (80 : 52), and constant decumbency on the back. It
is true, neither gurgling in the iliac fossa, diarrhoea, nor sudamina,
existed; but the two first are often wanting in typhoid fever; and
it was too early, on the seventh day, to expect sudamina, on the
hypothesis of typhoid fever. The pulse respiration ratio was value-
less, because the woman had hysterical hyperesthesia of the skin.
Yet this case shortly proved to be one of acute phthisis, running a
peculiar course, to be by and by referred to; the meninges were
free from granulations.1

1585. Where mingled excitement and adynamia are more than
usually marked, acute phthisis might be mistaken for acute simple
meningitis; but the following characters of the latter disease will
be wanting—vomiting at the outset, incoherence, violent delirium,
wild glistening eye, photophobia, and intolerance of sound, strabis-
mus, alternate flushing and pallor of the face, convulsions and mus-
cular rigidity or paralysis.

1586. I once saw a patient after a week's illness (a hard drinker,
who had frequently had attacks of delirium tremens), with moist
tremulous tongue, foul breath, confined bowels, total anorexia,
cephalalgia, excited unquiet countenance, general tremors, moist

1 Garrett, U. C. H., Females, vol. vi. p. 145.
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skin, and various delusions: he coughed, it is true, expectorated
some muco-epithelial matter, and his breathing was hurried; but
these symptoms were thrown into the shade completely by the class
indicating a mild seizure of delirium tremens. However the cere-
bral symptoms yielded in a few days; the pectoral grew more
severe, and death took place in six weeks, under all the conditions
ofacute phthisis, the symptoms ofwhich had at first been modified
by the habits of inebriety of the individual. The patient, I learned,
had previously exhibited symptoms of phthisis, which had remained
perfectly quiescent for at least twelve months.

1587. The prostration and delirium of acute phthisis are scarcely
marked enough to simulate those of pyohaemia at the outset; still,
I have found it satisfactory to be enabled, by the history of the
case, to exclude the latter affection from consideration.

1588. Acute glanders may in regard of its chest-manifestations
so closely simulate acute phthisis, that it is fortunate in respect of
diagnosis, the nasal and cutaneous conditions exist to mark the dis-
tinction.

1589. Prognosis.—The ultimate prognosis of acute phthisis is of
necessity almost absolutely fatal—not so, however, the immediate.
Thus one of the patients just spoken of, seized at the close of April,
suddenly improved to so marked an amount in July, that convales-
cence from the first attack must be admitted to have set in ; she
walked about the wards, and had scarcely any symptoms. In
August another acute attack supervened, which cut her off on the
tenth of October.

1590. Treatment.—The treatment of acute phthisis is far from
being well understood—therarity with which the disease is diagnos-
ticated explains this. M. Leudet, as matter of experience, lauds
the expectant method.

1591. The tendency to pneumonia justifies cautious use of the
lancet, or in doubtful cases, the local removal of blood by cupping.
Counter-irritation at a certain distance from the thorax will proba-
bly be serviceable: large blisters to the chest itself are injurious.
Purgation must be avoided, from the danger of exciting the tuber-
culizing process in the intestines. Diaphoretics and sedatives are
advisable; and acetate of lead and digitalis have some claim to
trial. The inclination to failure in strength, from the first almost,
renders the propriety of exhibiting antimony more than doubtful;
mercury seems a more hopeful medicine, and has certainly not yet
been fairly tried. The acute symptoms having been successfully
combated, the managementof the disease becomes that of its chronic
form.

(B.) —SECONDARY ACUTE CONSUMPTION.

1592. Acute phthisis may suddenly destroy the life of persons
laboring under the chronic disease at a period when the symptoms
of the old-standing tuberculization may have fallen into a state of
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quiescence or even latency. Or acute pulmonary consumption may
form the terminal phenomenon of various slowly destructive mala-
dies. In the latter remarkable aspect, acute phthisis had not, so
far as I am aware, been even glanced at by writers, until the sub-
ject was touched upon in the last edition of this work. Tuberculi-
zation may, in this aspect, imitate pneumonia, and bringto a sudden
close the career of lingering sufferers.

1593. The following are the most striking illustrations I can re-
fer to.

1594. Two men, of middle age, dying of paraplegia, had myelitis,
sharply limited to the dimensions of an oblong, horse-chestnut look-
ing mass developed in the spinal meninges. In one of these cases
the tumor had the microscopical constitution of tubercle ;* in the
other those of low exudation-matter. 2 In the former instance the
patient died with symptoms clearly traceable to the acute tubercu-
lization found in the lungs; in the other instance the tuberculizing
process remained latent. In both patients the anatomical characters
of acute phthisis were perfectly developed.

1595. I have seen death rapidly caused by acute miliary tuber-
culization in a man who had for years labored under attenuated
dilatation of the heart and chronic vesicular emphysema. Pulmo-
nary apoplexy and oedema, with intense turgescence of the surface,
showed the grave amount of cardiac obstruction.3 This case alone
would suffice to prove that " venosity of blood" constitutes no abso-
lute obstacle to the tuberculizing process.

1596. Acute tuberculization may abruptly destroy life in leuco-
haemia ; 4 or similarly close existence in cases of pre-existent tuber-
culization of unconnected organs. Thus, a man aged 85, in whom
the texture of the supra-renal capsules had long been destroyed and
replaced by huge masses of crude tubercle, was rapidly struck down
by acute phthisis.5 When acute deposition in the lungs closes life
in cases of general tuberculization, the pulmonary symptoms may
be very slight.6

H.—HEMATOMA.

1597. Haematoma, or tumor composed of fibrin, colored or not,
and arising from past hemorrhage, occasionally occurs in the lung
as the final issue of nodular apoplexy—or as the persistent condi-
tion of coagulated blood in a tuberculous excavation. 7

1598. Clinically, haematoma in the lung is without importance.
1 Anson, TJ. C. H., Males, vol. ix. p. 254.
2 Knowles, U. C. H., Males, vol. x. p. 18.
3 Mr. H., seen with Mr. W. Bailey.
4 Wilkinson, U. C. H., Females, vol. xiii. p. 145 (died at her own home).
5 Hannant, TJ. C. H., Males, vol. xiv. p. 179. This man's supra-renal capsules

were converted into huge masses of tubercle ; but the skinwas free from bronzed
tint.

6 Tilbury, U. C. H., Males, loc. cit. 7 U. C. Museum, No. 2213.
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I. SARCOMA.

1599. Sarcoma, or fibro-plastic tumor, ranks among the rarer
pulmonary formations. Nodular masses, passing for cancers to the
naked eye, are sometimes thus composed. They have little dispo-
sition to intrinsic softening, rarely excite irritation in the surround-
ing tissues, and consequently produce symptoms on the mechanical
principle almost solely. Their clinical history is identical with that
of scattered cancerous unsoftened nodules.

J.—CYSTOMA.

1600. I have never seen a simple serous cyst within the lung.
Laennec's case, often referred to as proving their occurrence, was
in infinite probability, according to his own admission, acephalo-
cystic.

1601. A case narrated by Mohr, 1in which several cysts of various
sizes were found in the left lung, containing (exactly as in pilous
cysts of the ovary) free tufts of hair, and hairs attached to the
lining membrane of the cyst by well formed bulbs, stands so far
without a parallel.

K.—CARCINOMA.

1602. Cancer of the lungs forms, in rare instances, the solitary
local evidence of the diathesis. When associated with cancer else-
where (and such association has been found in every conceivable
variety) the pulmonary formation is generally secondary: the lung,
so ready to afford a nidus to cancer-blastema, circulating from an-
other source, exhibits but little proneness to affect distant parts
with its own disease. And visceral contamination, secondary to
cancer of the lung, is greatly less common than that of the bones
or subcutaneous cellular tissue of the chest.3

1603. Cancer in the lung appears to be particularly common as
the secondary development, where the testicle has been the primary
seat of the disease.

1604. Encephaloid ranks as by far the most usual species;
scirrhus is rare; of colloid there exist but one or two recorded
examples. Blood-infiltration and melanic deposition are not un-
common.

1605. Secondary cancer implicates both lungs, except ininfinitely
rare instances: primary cancer affects a well-marked preference for
the right, scarcely ever involving both organs.

1606. Secondary cancer commonly occurs in the nodular form:
I have, however, seen infiltration where the secondary character
could not be doubted. Primary cancer may infiltrate the tissue,

1 Berliner Med. Zeitung, 1839.
2 Minute, subcutaneous, and periosteal pisiform cancers shortly before death in

Jennings, U. C. H., Females, vol. xv. p. 64.
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spread from the root of the organ in irregularly tuberous form, or
hang in pedunculated masses from the surface of the lung. 1

1607. The weight of a cancerous lung may rise to four, five, or
even six pounds. The bulk does not increase pari passu: a lung
weighing two pounds and upwards, may be smaller than natural
—-a fact on which much of the physical diagnosis of the disease
hinges.

1608. Cancerous nodules do not necessarily entail structural
change in the surrounding tissue, they simply push it aside; and,
though not truly encysted, may commonly be easily enucleated.
In the case of tuberous masses with infiltration, the cancerous
matter seems to replace, molecule for molecule, the pulmonary
texture, so that the outline of lobules is distinctly retained; in
like manner the bronchial walls may be represented by a cancerous
tube.2

1609. The intrinsic progress of cancer obeys the same laws in
the lung as elsewhere: softening commonly proceeds from the
centre.

1610. The ultimate branches of the pulmonary artery and vein
sometimes undergo obliteration through external pressure. The
trunk and larger branches of both pulmonary artery and vein, as
also the inferior cava, may contain encephaloid substance, or coagu-
lated fibrin. The nerves have not been carefully traced; but from
analogy may be presumed to be infiltrated and destroyed, or ren-
dered atrophous by pressure.3

Either a main bronchus, or the tubes of secondary order, may
be closed by pressure of a growth from without, or by the enlarge-
ment of a portion of this within the tube, after it has perforated
the wall.

1611. Local effects.—Pneumonic consolidation, diffuse pulmonary
apoplexy,4 gangrene, rupture of the pleura, with escape of blood
and diffluent encephaloid into the serous cavity, pneumothorax,
hydrothorax, empyema, all of them take place among actually
observed local effects. Lateral detrusion of the heart, trachea, and
oesophagus, may ensue from pressure of an associated tuberous
mass, if this be large: or, in consequence of lessening bulk of the
lung during the process of infiltration, the main bronchus and the
trachea may be notably, the heart slightly, drawn towards the dis-
eased side.4

1612. Coexistences.—Tubercle and cancer, as I long since showed
numerically,6 rarely coexist. There is, however, no absolute con-
stitutional antagonism between the two diseases. I have seen

1 Dewing, TJ. C. H., Males, vol. v. p. 19.
2 Jennings, TJ. C. H., Females, vol. xv.
3 Case of Smith, Subcutaneous Cancer, "Med. Times and Gaz.," August, 1852.« Carswell's Framed Drawings, U. C. Museum.
6 Jennings, TJ. C. H., loc. cit.
6 Cyclopedia of Surgery, vol. i. p. 623 ; 1840.
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growing encephaloid and softening tubercle seated side by side in
the same lung. Gout may coexist with pulmonary cancer. 1

(A.) —SECONDARY NODULAR CANCER.

1613. Symptoms.—Secondary nodules may be perfectly latent in
regard of symptoms. Pain has not occurred within my observa-
tion ; the breathing may be free, and cough absent. Where the
accumulation becomes extensive, either in point of number or size
of the nodules, dyspnoea may, however, occur, and even acquire
extreme intensity : yet, per contra, even under these circumstances
the respiration may remain free almost to the last hour.2

1614. If these masses be of small size, they are with difficulty
detected by percussion; and may not produce pressure enough on
the lung-substance to modify the respiration-sounds. I know by
experience, however, that some three or four masses, about the size
of walnuts, scattered about the infra-clavicular and mammary re-
gion, may very sensibly raise the pitch and harden the quality of
the percussion-sound, weaken the respiration at the spot, and im-
press upon it harsh bronchial quality beyond. I believe, on the
other hand, that where numerous scattered nodules exist in the
parenchyma, the general percussion-tone of the chest may be of the
exaggerated Type II. [197];—the probable result of the imprison-
ment of air by nodular pressure on the tubes and consequent pul-
monary distension.

1615. Bronchitis occurs sometimes; but may be totally absent
even where the nodules are sufficiently close and bulky to cause

1 Jennings, U. C. H., Females, vol. xv.
2 A theomaniac, of the melancholy class, and belonging to the sect of" Ranters"

(J. K., set. 49, Males, U. C. H.) : "About six months previous to admission into
the hospital, on Dec. 21,1858, became subject to failure of memory and fits of rage,
sometimes threatening to murder his wife. Took to his bed three weeks since
from bodily weakness ; has since been drowsy and stupid, but has hardly slept
at all. Whilst in the hospital, he lay on his back, with a dull expressionless
countenance. He was with difficulty got to answer any question, and then only
in a low tone and with extreme slowness ; it was elicited that he had slight head-
ache, but nopain of any description elsewhere. He had no paralysis, no rigidity
of any of the muscles. He laystill in bed, asking for nothing, and passing his
motions and urine under him, but, as it seemed, merely from disinclination to
move. After being in the hospital about a week he began to refuse his food,
which, however, was forced down him, with wine, bark, &c. He gradually became
weaker, and died on January 11,1859, apparently from inanition. No other symp-
tom occurred before death, except that the breathing had become rather labored
during the last few hours. He was quite conscious up to the last, and had no
paralysis, and no impairment of the senses : he had resisted receiving his medi-
cine shortly before death, endeavoring to push the glass away with his hands,
and, after the medicine was got down, his face put on an expression as of disgust
with the taste. He had no cough, nor any other symptom directing attention to the
chest. Post-mortem : the right lung infiltrated, throughout its lower half, with en-
cephaloid cancer ; the left lung crowded with nodules of the same, from a pin's
head toa pea in size. Brainpresentednumerous rounded cancerous masses, studded
throughout its whole substance ; these varied in size froma small pea to a large nut;
there were certainly more than twenty of them." From notes by my clinical
assistant, Mr. Hickman. The negative symptomatology of this case was not less
remarkable in regard of the lungs than of the brain.
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very distinct deficiency of tone and rise in pitch of the percussion-
sound.

(B.)—PRIMARY PULMONARY CANCER.

1616. Physical signs.—The physical signs of primary infiltrated
cancer of the lung are numerous. The affected side is flattened,
or even generally retracted, and the intercostal spaces slightly
deepened; the respiration-play impaired,—the interspaces, neverthe-
less, sinking with inspiration; the vocal fremitus increased, if the
infiltration be slight, diminished, or even annulled, if it be exten-
sive, or, especially, if coupled with tumor non-adherent to the chest-
wall.1 The heart's impulse may be felt, too distinctly, through the
lung. The percussion-sound varies. The most common condition
is that of Type III. [199],—raised pitch and hard, wooden, or tubu-
lar quality. But simple dulness may be the prominent character.
Sometimes this difference depends on difference in the density of
the cancerous structure, sometimes on the relationship of the dis-
eased parts to the trachea and large bronchi. With the increase of
the mass a tubular note may change to a toneless one.2 Whatever
be the morbid condition present, it may extend across the middle
line, whether there be, or be not, mediastinal tumor; in the latter
case the phenomenon, much less marked than in the former, depends
upon horizontal conduction [221].

1617. The respiration, coarsely blowing or bronchial and loud, so
long as the channel of the tubes is not encroached on, becomes
weaker and weaker as that encroachment advances, retaining bron-
chial and hollow quantity as long as audible. Over the unaffected
lung, and non-implicated parts of the diseased organ, where the
tubes remain free, the respiration grows more or less exaggerated.
Should softening and elimination of the infiltrated texture occur,
cavernous respiration and rhonchus supervene, unless there be
accidental closure of the main bronchus by pressure from super-
added tumor.

1618. The vocal resonance varies widely; it may be diffusely
and strongly ringing, but only within the chest,—or may travel to
the ear and produce vibration of the concha; or no form of bron-
chophony may exist.

1619. In a case of moderate infiltration of the right lung, in a
female, with added mediastinal tumor, the measurements of the two
sides were—

Eight. Left.
Above mamma . . . . . . . 14£ 14£
Below " 14| 15|

1620. The diaphragm may be considerably raised on the affected
side; the heart is rarely much displaced by tractive action.

1 Jennings, U. C. H., Females, vol. xv. p. 65 ; the impediment extended to the
axilla.

2 Jennings, loc. cit.



414 DISEASES OF THE LUNGS AND APPENDAGES.

1621. The non cancerous lung (for the disease is limited, in the
great majority of cases, to one organ) gives signs significant of
health, of hypertrophy, ofemphysema, or of bronchitis.

1622. Symptoms.—(a) Local.—It has occurred to me to see one
case of genuine encephaloid infiltration unattended by pulmonary
symptoms: the affection ran a latent course. But here the infiltra-
tion was on a very limited scale, and the patient's life abruptly
brought to a close by unconnected disease. It seems to me
improbable, as matter of reasoning as well as of experience, that
extensive infiltration can for any length of time remain unan-
nounced by symptoms. Yet the singular case, just referred to
[1613], shows the wisdom of a cautious view on this point.

1623. In ordinary cases, pain of variable duration, intensity, cha-
racter, extent, and constancy, apparently occurring either in the
cancerous lung itself, in the pleura, or in the intercostal nerves,
and often attended with cutaneous hypersesthesia, is a very constant
and sometimes has proved the first, symptom.

1624. If the disease be limited to pure infiltration, the breathing
may continue easy, almost to the close of life : but especially where
tuberous formation coexists, dyspnoea, continuous or paroxysmal,
slight or intensely grave, and in the latter case accompanied with
asphyxial tint of skin, constitutes a dominant symptom : orthopnoea
may exist for weeks before death. The dyspnoea arises at once
from blood-alteration [1704], irritation of the vagus, mechanical
obstruction of vessels, and encroachment on the lung-substance and
tubes.

1625. Cough, an invariable symptom, is, in very rare instances,
dry; in the great majority, attended with expectoration. The
sputa may be simply catarrhal, purulent, or bloody. In the latter
case, the blood seems thoroughly mixed with serosity, mucus, or
muco-pus; and the sputa, commonly opaque, sometimes slightly
translucent, are of the color of red or black currant jelly (and not
very unlike those substances), or pink. Encephaloid detritus has
in rare instances been expectorated, of cognizable physical charac-
ters; and cancer cells been occasionally found microscopically, where
the naked-eye characters had failed to appear. 1 The frequency
and peculiarities of cancerous haemoptysis have already [1289] been
dwelt upon. Excessive fetor of the breath or sputa, with or with-
out obvious local gangrene of the lung, occasionally occurs.

1626. The clecumbence is most frequently diagonal on the back
and affected side; sometimes solely on the affected side : not within
my experience on the sound side alone ; though, under the improve-
ment produced by treatment, temporary power of lying on that
side may be acquired.

1627. Infiltrated cancer produces no centrifugal pressure-signs
1 Dr. Ransom, of Nottingham, tells me he has found the ciliated bronchial

epithelium fatty.
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[489], and the only centripetal signs of the kind which it appears,
unassisted by tumor, to have positively entailed, are dysphagia
and obstructed breathing. If associated with mediastinal tumor,
the various pressure-signs of that disease will be more or less
prominently present.

1628. (b) General.—The general symptoms are sometimes slight.
Emaciation, though slow in appearing, once established, advances
with a rapidity sometimes extraordinary. The loss of flesh is no-
tably more sudden than in phthisis.

1629. The pyrexia, at first slightly, eventually becomes highly,
marked. The pulse may not exceed 110 to 120, however, to the
close; and a pulse-respiration ratio of 3 :1 or 2.5 :1 obtain. If the
mediastinum and root of the neck be free from tuberous growth,
no difference can be detected in the carotid or radial pulses on the
two sides, or in the state of the pupils [498]. Night-perspirations
sometimes occur copiously; but, on the whole, they do not reach
by any means the phthisical average: just as in phthisis, the more
profound the sleep, the more profuse the cutaneous flux.

1630. Even where other organs are cancerous, the skin may to
the last fail to exhibit the true cachectic coloration of the disease,—the asphyxial tint predominating. Sometimes, however, the genu-
ine straw-like or waxy shade appears.

1631. Mode of death.—Increasing dyspnoea and cough, insomnia,
failure of assimilative power, sometimes attended with anasarca of
the lower extremities (which, however, rarely occurs to any extent
unless tumor be present), put a term to existence.

1632. Duration.—The mean duration of cancer of the lung, I
formerly found, might be estimated at 13.2 months; the greatest
27 months; the least 3.5 months.

1633. Diagnosis.—Infiltrated cancer can only be confounded with
diseases lessening the bulk of the lung; these have already been
enumerated under the head of Cirrhosis [1255], where the dis-
tinctive marks between that disease and cancer will be found.

1634. Cancer is distinguished from chronic pneumonia by the no-
table amount of flattening of the side; by the occasional extension
of morbid resonance beyond the median line,—which never, so far
as I know, occurs in chronic pneumonia; by any sign of centripetal
pressure present, as dysphagia or weak respiration from bronchial
pressure,—for such never occur in pneumonia; by the progress of
the disease, which, stationary in pneumonia, leads to excavation in
cancer; by the peculiar jelly-like or cancerous expectoration in
the latter affection, and by the much greater severity of its local
symptoms.

1635. Erom tubercle cancer differs by the signs of extensive con-
solidation being unattended with rhonchus; by the absolute limit-
ation of the disease to one lung, which, common in cancer, is infi-
nitely rare in tubercle; by any signs of centripetal pressure, as
gradual suppression ofrespiration on the affected side; the jelly-like
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expectoration; the less severity of the constitutional symptoms,
and the total absence of the secondary morbid states of phthisis.
If the cancer have softened, the microscopical characters of that
product may be found sometimes in the sputa.

1636. From chronic pleurisy with retraction, cancer will be dis-
tinguished by the less amount of deepening and narrowing of the
intercostal spaces; the greaterrespiratory play; the less irregularity
of surface; the greater amount of respiratory sound, especially in
the inferior regions; 1 the natural position of the shoulder, scapula,
and spine; the absence of friction-sound; by any centripetal pres-
sure-sign that may be present; the peculiar expectoration; by the
greater severity of the local symptoms as a whole; and by the
history of the case, indicating in the one instance a disease on the
increase, in the other on the decline.

1637. The distinctive marks between collapse of lung and cir-
rhosis [1256*] will avflil in the separation of cancer and collapse.

1638. The existence of external or visceral cancer may aid in
the diagnosis in any of the above cases.

1639. Treatment.—Cancer seated in the lungs is even less under
the control of remedies than when occupying some other localities.
No evidence exists of the utility of arsenic or conium; cod-liver
oil deserves a trial. Symptoms must be relieved, as they occur, by
ordinary measures. Dyspnoea is best mitigated by dry-cupping
and blistering; small bleedings give temporary relief, but they can-
not, of course, be often repeated.

(C.)—PRIMARY PULMONARY AND MEDIASTINAL CANCER.
1640. Cancer of the lung is more commonly associated with the

disease in the mediastinum than solitary and independent. Hence,
in actual practice the characters of solidified infiltration of the
parenchyma of the lung and of mediastinal tumor are, as a rule,
more or less commingled; those of the one or the other predomi-
nating, according to the extent and topical relationships of each.
To describe all the variations in the signs contingent on their
mode of association would be an endless labor: the student must
in difficult cases consider well the probable relative power of the
contracting influence of the infiltrating form of the disease, and
the dilating influence of the tuberous variety, on the thoracic walls.

L.—INDURATION-MATTER.
Vide Cirrhosis.

M.—CARTILAGINOUS TUMORS.
1641. The growth of true cartilage in the lung must be an infi-
On the right side, however, the base may give very little respiration in conse-quence of encroachment of the liver, which is drawn up by the contracting lung:this was well seen in Jennings's case, frequently referred to.
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nitely rare phenomenon. I am acquainted with but one case of the
sort,—that recorded by Mr. Paget. 1

1642. A man, castrated in January, 1855, for a cartilaginous
growth in a testis and its lymphatics, died suddenly three months
later. The sole symptom, connected with the chest, appears to have
been breathlessness, as that of a man " panting after rapid running."
Diminished percussion-resonance existed below the clavicles and at
the posterior bases; the respiration, bronchial below the clavicles,
was mingled with loose crepitation inferiorly.

The weight of the lungs had risen to 11J pounds from the growth
within them of nodular masses of true hyaline cartilage, varying
in diameter from less than a line to an inch and a half, scattered
irregularly but pretty equally through all parts of both lungs, and
embedded in healthy lung-substance, from which they were easily
enucleated.

1643. In all clinical respects these tumors wereaccurately assimi-
lable to secondary cancerous nodules: the effects of both are purely
mechanical.

N.—BLOODVESSEL.

1644. The adventitious production of bloodvessels in the lung
has not yet acquired sufficient practical significance to justify
further consideration than that already [1338] incidentally given it.

O.—ENT0Z0A.

AOEPHALOCYSTS.

1645. Acephalocysts, furnishing the habitat of echinococci, may
be found in three modes of relationship to the lung. They may
form primarily in this organ ; —they may appear secondarily, as far
as can be ascertained, to similar entozoa in the liver, but without
any direct connection with these,—and, lastly, are found in
transitu outwards from a cyst seated in the liver. Under all
these conditions acephalocysts may, or may not, be expectorated
during life.

1646. Anatomical characters.—The anatomical characters of the
echinococcus, of the acephalocysts it inhabits, and of the mother-
cyst, are the same in this organ as in their more common seat,
the liver. The mother-acephalocyst sometimes lies in direct con-
tact with the pulmonary tissue, and is rarely surrounded with
thickened cyst-like wall. The sac rarely attains great size, and
commonly contains fluid of the same physical aspect as that of
hepatic acephalocysts,—hence probably of the same very low spe-
cific gravity, slightly albuminous, and markedly saline,composition.
Though occurring in all parts of one lung only, or of both lungs,

1 Med.-Chir. Trans., vol. xxxviii. p. 247.
27
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acephalocysts exhibit a preference for the bases: in one remarkable
case, the pulmonary veins afforded them a nidus. 1

1647. Acephalocysts may be found in the midst of perfectly
healthy tissue: this is very rare. Bronchitis, pneumonia, pleurisy,
gangrene, perforation of the pleura and pneumothorax, singly or
variously combined, have been met with as local effects. A case
recorded by Laennec renders it highly probable that a pulmonary
sac may make its way through the diaphragm, and discharge its
contents through the intestines. In M. Andral's case where the
entozoa occupied the pulmonary veins, the right heart underwent
dilatation with hypertrophy, probably from the obstruction in the
venous circulation.

1648. Acephalocysts in the lungs may be the sole organic disease
existing; or they may be associated with acephalocysts in the
liver, mesentery, and spleen. In one certain instance they coex-
isted with tubercles in the lungs—in another with cancer of the
uterus—in another with ascarides lumbricoides.

1649. Signs and symptoms.—The clinical aspects of the disease
differ so materially when the lung alone is implicated, and when
perforation of that organ from a hepatic sac occurs, that they must
be separately considered.

1650. (I.) Acephalocysts limited to the lung, or at least not directly
connected with a hepatic sac.—There may be a total deficiency of
subjective symptoms—the disease, in fact, being latent provided
the cyst be of moderate size, and have not irritated the adjacent
tissues. In a case of this sort Andral had found exaggerated res-
piration, inexplicable during life, on the side where the sac existed.

1651. But the rule is that symptoms, essentially phthisical in
character, occur. Cough, dyspnoea, more or less severe chest-pain,
and inability to lie on one side; expectoration, catarrhal or bloody,
followed by that of fragments of their walls, or of perfect acepha-
locysts of various sizes, gives at length the special character to the
disease. Night-sweats, but especially emaciation, may become ex-
treme. The hydatid expectoration generally occurs paroxysmally,
and may, on each occasion, be preceded by suffocative dyspnoea
and great general anxiety: the quantity of entozoal substance
voided at any one time varies from a few microscopical fragments
up to a pint and more of unbroken acephalocysts. Neither bile
nor urine is expectorated.

1652. Expectoration of acephalocysts may continue in such
cases through a period of several months: generally serious pul-
monary symptoms precede their first, and follow their final, elimi-
nation.

1653. So long as a sack remains unbroken, the physical signs
simply indicate solidification; the quantity of respiration-sound

1 Andral, Clin. Med., fid. 2, t. ii. p. 412.
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will vary with the existence or absence of pressure on an important
bronchus. If breakage take place, and the sac communicate with
the bronchi, tubular or amphoric percussion-note, and the whole
class.of cavernous auscultatory sounds, will ensue on evacuation
of the mother-cyst.

1654. Diagnosis. —The diagnosis from phthisis will in many cases
probably prove impossible, unless acephalocysts be discoverable in
the sputa; such discovery, too, will alone distinguish gangrene
produced by this disease from gangrene of other kinds. From the
observations ofDr. Peacock ("Edinburgh Journal," 1850), it may be
expected that the microscope will prove of service in this way: the
hooklets of the echinococcus may sometimes be distinctly recog-
nized in the sputa—probably, too, when the naked-eye evidences
of the entozoa are deficient.

1655. Causes.—Of twelve cases belonging, the majority certainly,
the small minority very probably, to the present category, seven
occurred in males of a mean age thirty-three—five in females, of a
mean age thirty-one. No clue is afforded by past experience to the
aetiology of the affection.

1656. Prognosis.—The prognosis is far from very unfavorable in
this form of the disease. In nine cases here were the results.
Three ended fatally; but in one of these tubercles existed, and in
another death was not even accelerated by the hydatids: the issue
was doubtful in a fourth: while in the remaining five, perfect re-
covery took place. In every instance expectoration of hydatids
had occurred.

1657. (II.) Acephalocysts entering the lung from the liver, or, ori-
ginally pulmonary, communicating secondarily with a hepatic cyst.

1658. Signs and symptoms.—In cases of this class more or less
obscure hepatic disturbance has been noticed for a variable period
before the outbreak of severe symptoms indicating communication
with the lung—intermediate pletirisy sometimes occurring before
the pulmonary tissue itself has been involved. The signs of he-
patic disease have been epigastric pain, occasional nausea, and
vomiting without obvious cause, failure of appetite, pains about the
right infra-axillary and scapular regions, evidences of enlargement
of the liver, and dingy earthy yellow or actually jaundiced skin,
with icteric urine and feces. But the real nature of the hepatic
disease has, in recorded cases, scarcely even been suspected.

1659. When the lung becomes involved, the following very seri-
ous symptoms ensue: inability, from pain, to lie on the affected
side; jactitation, pinched anxious countenance, and dread of death;
jaundice of variable depth of hue; loaded tongue, sickness, vomit-
ing of food and bile, anorexia, thirst, constipated and subsequently
diarrhoeal icteric stools; cough of paroxysmal character—the
paroxysms attended with lividity of face, cold extremities, clammy
surface, dysphonia, and all the signs of semi-asphyxia, until relief
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is obtained by copious expectoration of acephalocysts, 1 more or less
deeply bile-tinged, perfect or in detritus, mixed or not with maho-
gany-colored fetid fluid, sometimes even with cognizable shreds of
sloughed lung; excessively frequent, small unsteady pulse, and
fluttering palpitation of the heart; icteric urine; muttering deli-
rium, nocturnal and diurnal: all these symptoms taken together
make error in diagnosis impossible.

1660. The physical signs are those of more or less extensive
lung consolidation, followed by those of excavation—tubular, am-
phoric or cracked-metal percussion-note, hollow metallic cavernous
respiration, pectoriloquous echo and thin metallic ringing rhonchus.

1661. Terminations.—An acute seizure of this character may
prove fatal within a few days; or the patient may struggle through
oneor more attacks of subacute pneumonia, continue to expectorate
hydatids from time to time for some weeks,and eventually recover.
Permanent change of voice remained in one case recorded by M.
Andral. But death has been the common sequel of such attacks;
and the progress is greatly more unfavorable than when the lungs
alone furnish the hydatids.

1662. Of nine cases belonging to thisclass, two occurred in males
of the mean age of thirty-one at the time of observation; seven in
females, whose age averaged thirty.

1663. Diagnosis.—The precise nature of the attack can of course
only be diagnosticated by careful examination of the matters ex-
pectorated. Bile-stained hydatids, whole or in fragments, even
microscopical particles, such as the hooklets, settle the question of
nature and seat at once—they exclude simple hepatic abscess, and
perforating pyelitis.

1664. Treatment.—Of the specific treatment of pulmonary, as of
other hydatids, little is known. Chloride of sodium and iodide of
potassium, presumedly deleterious to hydatid life, should be tried.
But admitting the vitality of existing echinococci to be destroyed,
the elimination of the acephalocysts remains to be effected—unless
in the defunct state these entozoa cease to act as irritants to the
lung. Natural cure of hydatids by accumulation of plaster-like
material within the mother-cyst has not been observed, as far as I
am aware, in the lung.

1665. Should an external swelling appear, it seems advisable to
open it. M. Freteau (Ann. de Montpelier, t. xi.), forty years ago,
opened a sac in the right dorsal region; upwards of four hundred
fragments of hydatids were discharged by the wound, and fifty
expectorated: the patient, a male, recovered.

1 I have known nearly a hand-basin full of acephalocysts discharged in thisway
by an adult male, without immediately fatal results. The asphyxial state clearlydepends on temporary obstruction ofmain bronchi, and is identical in mechanism
with that observed in some cases of plastic bronchitis.
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P. ENTOPHYTES.

1666. Some while since, Dr. Hughes Bennett figured an entophyte
allied in appearance to the Penicilium glaucum of Link, and found,
on the walls of tuberculous cavities: the jointed tubes of the ento-
phyte had been expectorated two days, at least, before death.

1667. Virchow found an abundant crop of Sarcinae Goodsirii in
a gangrenous portion of lung: they must have grown where found.
More recently, Zenker gave the particulars of a case where, though
found in the lungs, the sarcinae might, as a bare possibility, have
made their way into the trachea before death from vomited matters,
containing the entophyte in abundance. The discovery has no
practical significance at the present day.

SECTION VII.—DISEASES OF COMPOSITE CHARACTER.

I. ASTHMA.

1668. Asthma is a title conventionally applied to dyspnoea, at
once grave in itself and paroxysmal in character. Understood thus
(and the acceptation is the widest that can possibly be allowed),
asthma may depend upon the bronchial tubes, the blood, pul-
monary substance [928], the heart, or the great vessels. 1 The two
first forms of the complaint only, will be treated of in the present
place.

A.—BRONCHIAL ASTHMA.

1669. Bronchial asthma may depend on a plus or a minus state
of the contractility of the muscular fibres of the bronchial tubes:
in the former case it is spasmodic, in the latter paralytic.

(l.)—SPASMODIC BRONCHIAL ASTHMA.

1670. By spasmodic asthma is clinically understood paroxysmal
dyspnoea, immediately dependent on more or less extensive obstruc-
tion of the smaller bronchi, itself caused by tonic contraction of the
circular fibres. The immediate cause of this contraction is, in turn,
under all circumstances, perverted innervation, affecting the trunk
or branches of the vagi or sympathetic nerves. And lastly this
perversion of nervous influence may arise independently of, or on
the other hand in direct connection with, anatomical change in the
bronchi or parenchyma. Spasmodic asthma is in other words a
primary or a secondary neurosis of the tubes.

1671. When a primary neurosis, the paroxysms maybe of direct
or reflex mechanism: direct, when dependent on centric excitation
in the medulla oblongata, or irritation of the trunks of the vagi or
sympathetic nerves : reflex, where sequential to gastric or intestinal

1 The soroche or, so-called, "mountain-asthma" [1300], which depends not on
any defect of the respiratory apparatus, but on the qualities of the air admitted
into the bronchi, cannot legitimately be placed among asthmatic diseases.
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disturbance,1 uterine or ovarian irritation, spinal irritability, inter-
costal neuralgia, hepatic congestion, hepatalgia and pure hysteria.

1672. When a secondary neurosis, the paroxysms are excited
through the reflex irritant influence of bronchitis or emphysema.
The bronchitis is chronic, commonly sub-acute, and in nowise spe-
cially characterized anatomically: and as multitudes of similar cases
of chronic alteration of the tubes exist unattended with asthma,
there is evidently something' special in the diathesis of those who
suffer. In these associated cases the patient may first have been
the subject of pure spasm, and eventually become bronchitic; or
bronchitis may have led the way, and by degrees generated the
nervous irritability. The connection of emphysema with spasmodic
seizures is certainly sometimes, possibly always, dependent on in-
tervening irritative or passive congestion of the tubes.

1673. These varieties of mechanism may be thrown into tabular
form thus:—

f Direct I Irritation of vagus or
A.—No local ana- ' \ sympathetic trunks.

Immediate excitant $£S*5£ CeQtric ' 1 ESta^ta'of fit: perverted [fnmary neu- l oblongata
» rosts .... -o„fl~„ I Irritation ol spinalinnervation of va- \ .j visceral nerves

P
gus [and sympa- p,.—Local anato- .„ Jthetlcl micalchange ex- I 1 Bronchitis.2

ist {Secondary j » j Emphysema.
neurosis). [ • • J

1674. In the class A of primary neuroses it must be remembered
that although theoretically, and sometimes as matter of observation,
we are called on to admit the direct and centric mechanisms,
examples of these at the bedside are excessively rare—the bulk of
cases being ofreflex origin.

1675. The extrinsic causes of a paroxysm in the two classes, A
and B, differ. In the first, where purely neurotic, any sudden im-
pression on the nervous system will suffice. In the second, some
direct irritation of the mucous surface is generally discoverable—
the inhalation ofair irritant from its chemical or physical composi-
tion, from its temperature, its weight and various other qualities.
But no one condition is uniformly productive of paroxysm in dif-
ferent persons, nor even on all occasions in the same person. Any

1 In all cases of asthma where irritation of the terminal filaments of a distant
nerve is the cause of the seizure, special predisposition must be admitted : without
this,asthma will not occur. Thus in the case of a young femalewith tetanic spasms,
so severe, that in one of them the neck of the femur snapped in two (the attacks
were completely cured by mechanical removal of scybalse from the rectum), there
was no semblance of disturbed breathing. On the other hand, in predisposed per-sons, I have known ordinary constipation of a few days' duration suffice to bring
on a severe paroxysm.

2 Aforeign body in the tubes willproduce reflex spasm by the same mechanism
as bronchitic irritation: of this truth, a most remarkable illustration, occurring inhia own person, has been given by Dr. Nooth (Trans, of Soc. for Improvement of
Med. Knowledge, vol. iii.).
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mechanical difficulty in the pulmonary circulation, such as arises
from mitral disease, or from distended stomach and bowels pushing
up the diaphragm and encroaching on the chest, facilitates the
action of more direct causes. »

1676. Mode of seizure.—A paroxysm may, then, be preceded by
a variety of disturbances, digestive or other; or take place inde-
pendently of any one of them. Under either class of circumstances
a sensation of oppression and discomfort in the chest (whether from
an actual commencement of spasm, or from mere paraesthesia of the
vagus, it i£ difficult to say), may be the immediate precursor of the
fit; or this may occur suddenly without the very slightest warn-
ing. As in all diseases where the excito-motory system plays an
important part, seizures frequently take place during sleep.1

1677. Symptoms.—And it is then, perhaps, the symptoms are the
most strikingly defined. The patient starts out of sleep with a
feeling of suffocation or constriction about the chest. The efforts
at inspiration, convulsively violent, and painfully ineffective, are
accompanied with sinking of the epigastrium, falling in of the lower
part of the sternum, and elevation of the diaphragm—evidently
from the diminished mass ofair in, and consequent collapse of the
lower parts of, the lungs. The expiration is prolonged, but com-
paratively easy. Both acts, but chiefly the former, are attended
with wheezing. Various postures are assumed to facilitate the
attempt at filling the chest—the patient stands erect, with the head
thrown backwards, seizing some solid object to give greater vigor
to his efforts—or leans the head forwards between the hands, or
places himself on his knees and elbows, or rushes to an open win-
dow, and gasps wildly for air. The eyes are prominent, staring,
watery, and suffused—the face flushed, livid, or pale—the nostrils
dilated—the look anxious and imploring. The temperature of the
general surface falls, that of the chest may actually rise; clammy
perspiration breaks out over the head and face, or in various parts.

1678. The pulse, small and feeble, sometimes grows distinctly
irregular, though the patient be free from heart-disease, and there
be no actual palpitation at the time.

1679. The urine, pale and abundant during the paroxysm, be-
comes scanty, high-colored, and loaded with lithates at the close:
in some persons, however, free watery diuresis continues for twelve
hours and upwards after the cessation of the fit.

1680. Although the outward indications, that usually accompany
venous congestion of the brain, especially loading of the capillaries
and venous radicles of the face and scalp, invariably become more

1 Still it must be confessed there is not the great predominance of nocturnal
seizures which implicit faith in Marshall Hallwould lead us to expect. The same
is true of pertussis, as also of the much graver disease epilepsy, where, according
to the elaborate inquiries of Leuret, cases of attack, limited to the day and to the
night respectively, are of precisely equal frequency; while Herpin actually found
twice as many seizures by day as by night.
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or less marked in the paroxysm, the cerebral symptoms are as a
rule slight—headache, vertigo, tinnitus aurium, photopsia, and some
temporary disturbances of vision comprising all that is observed.
Convulsions do not occur, within my experience, even in the worst
specimen of pure asthmatic paroxysm.

1681. The physical signs are by negation significant and import-
ant : they prove the absence in thepure disease of organic affections
of the lungs, heart, and great vessels. There is much labored and
jerking elevation-movement ofthe thorax, little or no true inspira-
tory expansion; retraction, on the contrary, of the anterior base
may attend inspiration, while expiration, removing the abnormal
retraction, may be said,pro tanto, to expand the walls. The gradual
evacuation of the supplementary, and in some measure even of the
residual air [122] which takes place in both lungs during the
paroxysm, slightly impairs the resonance under percussion. 1 True
inspiratory sound may be almost completely deficient, sibilant or
sonorous rhonchus (probably generated at the constricted points of
the bronchial tubes) taking its place, and holding the same relation-
ship to the spasm of asthma that the crowing inspiration does to
that of laryngismus stridulus and pertussis. In true asthma, be it
ever so severe, the spasm never implicates the glottis. As Laennec
originally pointed out, if the patient be directed to speak, without
drawing breath as long as he possibly can, so as to exhaust the
chest as completely as possible, the next two or three quiet inspira-
tions produce well-marked and very natural respiration-sound:
obviously the tidal air advances deeply into the tubes, and under
these special circumstances may be supposed even to reach the
vesicles; at all events a fall back of the residual air occurs. This
can only depend on temporary relaxation of spasm; but why the
process described should effect such relaxation is not so clear.
However this may be, bronchial dry rhonchi (if there be no bron-
chitis present) will then, for the moment, disappear, in the same
manner, though less perfectly, than they do under the influence of
chloroform [1698]; an incidental proof of the occasional purely
spasmodic mechanism of those rhonchi [316].

1682. A paroxysm may last some ten or fifteen minutes, or be
protracted to twelve or twenty-four hours, or even upwards: in
these severer cases there is some slight remission, sometimes even
an intermission, in the symptoms, from time to time before the final
close. The fit may terminate by expectoration or not (humid and
dry varieties), leaving, on its cessation, a sensation of fatigue and
prostration.

1683. Where the disease is purely neurotic, the patient, during
the intervals between the seizures, may enjoy very perfect health,

1 This I repeatedly ascertained in a girl, named Harmer, a patient both of the
Consumption and TJ. C. Hospitals ; but, on the whole, this sign is rarely to be
established.
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as far as the lungs and breathing are concerned. Where, on the
other hand, chronic bronchitis or emphysema exist, the symptoms
of these states are more or less obscurely, their physical signs very
plainly, to be discovered. Subjectively, however, even in these
cases, the intervals may be passed by the patient in comfort and
unconsciousness of ailment; it is not uncommon to hear habitual
asthmatics boast of their perfect breath at a time when wheezing
is audible at a distance,and all thephysical signs of emphysema and
chronic bronchitis exist in perfection. Habit, the great physiological
modifier, gradually reconciles the system to a minimum supply of
oxygen. 1

1684. Eepetition of asthmatic fits tends to induce marked per-
manent cyanaemia, and may lead to dilatation of the right heart,
and insufficiency, without structural change, of the tricuspid valve;
but this latter effect is very rare, unless there be emphysema, as a
permanent malady.

1685. Causes.—The mechanism and immediate excitants of a fit
have been considered ; what are the predisposing conditions of the
disease ?

1686. Trustworthy returns showing the influence of age are yet
wanting. The deaths registered in this country, under the head
asthma, at twenty-four periods of life,2 include a vast number of
cases where pulmonary and cardiac disease coexisted. It is safer
to limit ourselves to the assertion that asthma is a disease commonly
of middle and advanced life. It is more frequent in the male than
in the female.

1687. Climatic and atmospheric conditions are inexplicably con-
flicting in their influence, and obviously acknowledge the control
of idiosyncrasy. In the mass the air of towns is unfavorable, as
compared with that of the open country : indeed in the Registrar's
returns, asthma stands at the head of the list of diseases relatively
more fatal in urban than rural districts. In some persons the oc-
currence of a fit at a given time becomes a habit; the fit is looked
for, and (just as in the case of ague) as surely comes.

1688. I know of no diathetic disease which promotes the occur-
rence of true asthma: in assigning such disposition to " albumi-
nuria," Romberg appears to me to have confounded haemic dyspnoea
[1705] with spasmodic asthma. I am without proof that even the
gouty diathesis generates the complaint.

1689. Course.—Genuine asthma occasionally disappears sponta-
neously : I have met with several instances among young persons;
but, generally speaking at least, some other evil takes its place.
The worst example of wasting azoturia I ever saw, originated

1 Hugot Arnott, it is said, was one day, while panting with asthma, looking out
of his window, and was almost deafened by the noise of a fellow with stentorian
voice crying oysters. " The extravagant rascal!" said Hugot, "he has wasted in
two as muchbreath as would have served me for a month."

2 Tenth Annual Report, Abstracts of 1847,p. 290.
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shortly after the total cessation ofasthmatic fits to which the patient
had been subject for years.

1690. Asthma is essentially a recurring affection—that one
paroxysm has occurred is a reason why others should, follow,
independently of a repetition of the original excitant, at least in
its full intensity. Probably one fit of spasm permanently modifies
bronchial muscular irritability. But that such modification is not
indelibly impressed on the fibre follows from what has been stated
in the last paragraph. Cases are indeed recorded in which, it is
alleged, a fit of asthma has never been repeated: the exciting cause,
if the observations be correct, must have been at once powerful,
peculiar and rare.

1691. The occurrence of certain acute specific and diathetic dis-
eases occasionally frees the patient from asthma, either permanently,
or for a variable time: I have known this take place after erysipelas
of the face and scalp, after variola among the former, and after
purpura among the latter, affections. The influences, protective
and curative, exercised by local tuberculization, have already been
spoken of.

1692. Diagnosis.—The essential points are to exclude, by means
of the absence of their special signs, all pulmonary statical diseases,
especially bronchitis and emphysema, and affections of the heart.
The special characteristics of haemic dyspnoea are easily to be sub-
stantiated.

1693. Prognosis. —Spasmodic asthma not only does not directly
destroy, but is compatible with remarkable prolongation of life:
the popular adage likens the possession of the disease to a " lease
of a long life." The blood-state in asthma is, probably, unfavorable
in the main to the occurrence of grave diathetic diseases; while
the habitual caution, the patient is forced to observe hygienically,
saves him from acute inflammatory disorders. The large annual
return of asthmatic deaths is, I believe, explicable in the manner
already mentioned.

1694. Treatment.—The treatment of spasmodic asthma embraces
that of the fits, and of the constitutional tendency to their recur-
rence.

1695. In thefit, our effort must be to relax spasm. In a first
attack, if there be great congestion, bleeding may be advisable;
but in the case of habitual seizures, it is altogether inadmissible.
Nauseating expectorants, ipecacuanha, lobelia, squill, or colchicum
(if the patient be gouty), or an emetic of sulphate of zinc, some-
times cut short a fit very obviously; various antispasmodics, sul-
phuric aether, assafcetida, musk, and very strong coffee mitigate
the intensity of the paroxysm. Of narcotics, stramonium, datura
tatula, cannabis indica, belladonna, and opium, are the most effectual:
of these opium isfacile princeps. Inhalation of the fumes of burn-
ing paper, saturated with nitre, sometimes shortens a paroxysm, by
inducing copious expectoration; true, it oftener fails: but I have
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known old sufferers from asthma confide implicitly in it, to the
exclusion of other remedies —as others have their special affection
for cigars of stramonium and belladonna—yet others for coffee.

1696. Artificial reflex irritations, such as that of ammonia to
the nostrils—the cold water-dash over the shoulders, draughts of
cold water, swallowed while the feet are immersed in a mustard
foot-bath—are all agencies that occasionally relieve.

1697. The effects of the electro-galvanic current, directed from
the nape of the neck to the epigastrium, vary. Sometimes imme-
diate mitigation of the suffering (not, as far as I have seen, actual
relaxation of spasm) ensues; sometimes, on the contrary, aggrava-
tion of the dyspnoea so distinctly follows, that the patient cries
aloud to the operator to discontinue. These varying results used
to be explained either by the supposed idiosyncrasy of individuals,
or by presumed association variously of spasm and of paralysis of
the bronchial fibres. But recent discoveries inphysiology concern-
ing the so-called " inhibiting system of nerves," show that another
explanation may be looked for—that the very same nerve, stimu-
lated by the very same agency, say, electricity, will, according to
the intensity of this, exalt or depress function in parts to which it is
distributed. While gentle stimulation excites, strong stimulation
may arrest, muscular action. 1 The use of galvanism is in truth a
double-edged sword.

1698. The effects of chloroform-inhalation, commenced after the
invasion of the fit, and pushed to narcotism, are variable. I have
seen three kinds of result: total relaxation of the spasm during
the continuance of insensibility, with immediate return of dyspnoea
on restoration of consciousness—gradual return of the difficult
breathing, after consciousness is restored—and suspension, or at
least mitigation, of the paroxysm for the time being. The last
effect is the rarest of the three; but, on the other hand, the tempo-
rary relief afforded by chloroform is sometimes more complete and
more rapid than that effected by any other agent. Small quantities
of chloroform, inhaled when the sensations precursory to a fit are
felt, sometimes effectually ward this off; and there is reason to
believe that, in some cases at least, the repeated use of chloroform
after this plan, may eventually break the paroxysmal habit alto-
gether :2 this effect can, however, only be hoped for, where the
disease is a pure neurosis.

1699. An impending jit may, also, be averted by a cigarette of
1 Pfliiger, the discoverer of the phenomenon of nervous inhibition, affiliated it

to a supposed special set of nerve fibres; but the ingenious experiments of Mr.
Joseph Lister (Proceedings of Roy. Society, 1858) make it greatly more probable
that, as stated above, the same fibres excite or inhibit according to the amount of
the stimulus they convey; that there is an inhibiting function, though not an
inhibiting system, of nerves. Similarly Kolliker (Med. Times, Sepjt. 1856) has
found that strychnia paralyzes the motor nerves of the voluntary muscles by
exciting them to too energetic action.

* J. R. Reynolds, M.D., in " Lancet," Oct. 29, 1853.
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stramonium and belladonna, by strong coffee, by mental excitement
or amusement, or by heating the body generally to as high a degree
as can be borne. Sedatives and excitants of the peripheral nerves
seem to have the same influence on those of the lungs.

1700. The tendency to paroxysms may sometimes be removed by
counter-irritants to the dorsal spine, or to the nucha, by strychnia
in very minute doses, by gentle electro-galvanism steadily repeated
in the course of the vagi and phrenic nerves, by greatattention to
the state of the alimentary canal, caution ,in eating both as to
quantity and quality, and the use of certain metallic tonics, espe-
cially the chloride or iodide of arsenic, the nitrate or oxide ofsilver,
and the valerianate or sulphate of zinc. If there be chronic bron-
chitis, the measures, advisable for that disease, must of course be
enforced.

1701. Change of air is most important; but the kind of change
that shall prove beneficial can only be learned by experience.
Some sufferers lose their paroxysms south of the " olive line;"
others are easiest in a cold atmosphere; moisture, the bane of some,
greatly mitigates the disease in others; any notable fall in the
barometer induces a paroxysm in one, wards it off in another. A
sea-side atmosphere protects some from seizures, excites them in
others. The air of towns suits some, that of the country others;
the relatively clear suburban air of London is infinitely more
noxious to some asthmatic persons than the foul atmosphere of the
worst-cleansed and most densely-peopled localities ofthe metropolis;1
occasionally an individual will be found who is tortured with
asthma in one room of a house, free from it in all the rest—and
this without any distinct explanation being found either in the
aspect, the drainage, or any other known condition. The amount
of insolation is not without its influence; and complete darkness
has been observed to promote seizure in some individuals.

(II.)—PARALYTIC BRONCHIAL ASTHMA.

1702. Laennec ascribed the peculiar air-distension of the lungs,
found in persons asphyxiated by the mephitic gases of cesspools, to
paralysis of the vagi nerves; Mr. Swan noticed similar distension
in animals whose eighth pair had been divided in the neck (vide
Nervous Apnoea). In both cases the contractile force of the
bronchial muscles, concerned in expiration, is more or less com-
pletely annulled.

1 A man, one of the greatest sufferers from asthma I ever saw, lived in the
neighborhood of Chalk Farm, the pure air of Hampstead blowing across his house.
I tried, I believe, almost every known remedy, in vain, for his relief. He was
accidentally detained one night in the foul region of the Seven Dials ; feeling per-
suaded he could not possibly survive till morning, so great was his dread of the
close atmosphere. He not only lived through the night, however, but enjoyed the
firstuninterrupted sleep he had known for months. He took the hint; removed to
the Seven Dials for the benefit of the air; and when I last saw him, some sixmonths
after the removal, continued, though still a wheezer,perfectly free from serious
dyspnoea.
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1703. If then, as we have seen, there be motive to believe that
nervous asthma commonly depends on spasmodic action of the
bronchial muscular apparatus, here are speculative reasons for pre-
suming that paralysis of the apparatus may cause a variety of the
affection. Clinically, too, we meet with examples of asthma in
which the comparative facility of inspiration, and difficulty of ex-
piration coupled with the deficiency of the usual amount of dry
rhonchi, suggest of themselves the probability of a minus rather
than a plus state of power in bronchial contractility. Possibly
such cases are those habitually most benefited by strychnia and
galvanism.

B. — ASTHMA, OR DYSPNOEA.

1704. Difficult or distressed breathing, produced by morbid con-
ditions of the blood, is far from rare. Some of its varieties deserve
brief mention here, were it only for the purpose of guarding the
student against errors of diagnosis. In all such morbid conditions,
known clinically to produce disturbed breathing, the act is increased
in frequency to make up for the deficient amount of oxygen sup-
plied to the system by each separate inspiration.

1705. The different species of haemic dyspnoea may be arranged,
as follows, on the basis of the dominant existing defect in the
blood : —

(a.) Element deficient . {
(b.) Arterialization im- fperfect . . . . I Cyanaemia.
(c.) Proportion and qua- f 0' lity of chief ingreJ Scurvy,

dients changed . jPur -uraP-
f Uraemia.1

(d.) Abnormal ingredi- Cholera Asiatica.
ents added, plus \ Icterus,
other changes . . Pyohaemia.

Diabetes mellitus.
1706. In all these species the dyspnoea possesses the same essen-

tial characters. It impresses a bystander like the breathlessness
following over-exertion in health; and among the varieties of dys-
pnoea from organic causes most nearly resembles the cardiac. The
respiration is, absolutely speaking, not frequent in the degree of its
objective labor, and is not seriously out of proportion with the
pulse: the ratio, indeed, may be 5 : l,3 usually the subjective sen-
sation of want of breath is, comparatively speaking, little felt.

1707. The respiration, exaggerated, somewhat raised in pitch,
and dry in quality, remains free from rhonchal sound of any kind:

1 Association Med. Journal, Nov. 1853,p. 1010.
2 Ellis, U. C. H., Males, vol. xi. p. 110. Ursemic dyspnoea: "breathes like a man

out of breath from running, noisily ; says feels short-breathed; does not look as
if suffering therefrom; Pulse 112, Resp. 22."
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the percussion results prove either normal, or indicative of excess
of air in the cells.

1708. The mechanism of this hurried breathing is probably in
all cases reflex; but the immediate rationale of the excited action
must clearly vary. In anaemia and in leucohaemie, for instance, the
mere instinctive sense of want of oxygen appears to hurry the act;
in diabetes and anaemia the morbid elements in the blood probably
play the part of excitants to elimination by increased frequency of
respiration. 1 Cyanaemia, the state of blood existing in cases of
permanent obstruction through the heart and in cyanosis, adds its
share to the causes of difficult breathing in those affections.

1709. The diagnosis of this form of dyspnoea is to be made in the
main per viam exclusionis: the absence of disease of the lungs,2

heart, and great vessels, and of spasm of the tubes, must be sub-
stantiated, while to this negative evidence must be added the pre-
sence of the specific signs of some one or other of the blood diseases
named.

1710. Should there be any real suffering with this form of dysp-
noea, it may be mitigated by opium.

II.—EPIDEMIC CATARRH, OR INFLUENZA.

1711. Epidemic catarrh, or influenza, holds a place among gene-
ral, or acute specific diseases, and obeys the laws of the group.
Considered in its local anatomical conditions, it claims relationship
with affections of the respiratory passages rather than any other,
though its morbid influence be by no means limited to these.

1712. Invasion.—The seizure of influenza is in the mass of cases
strikingly sudden; but may be preceded by general uneasiness of
two or three days' duration. The disease sets in with lassitude,
chilliness, slight shivering, very rarely actual rigors, and aching
pains in the limbs, sometimes of much severity. At the outset the
specific irritation quite as frequently affects the mucous membrane
of the throat and palate as that of the nose and air-passages. 3 Nau-
sea and vomiting may prove the symptoms of invasion, preceding
all others, and showing that the upper part of the alimentary canal
participates from the first in the disease.

1713. Symptoms.—The Schneiderian membrane, at first dry and
1 The ordinary difficult breathing of scurvy (and which I presume to depend,

when there is nohemorrhage into the lung, on the composition of the blood) may
give place to intense and fatal dyspnoea of a peculiar kind, plausibly referred by
M. Perrin (Union Med. 1857) to scorbutic brawny induration of the diaphragm.

2 It must not be forgotten, too, that pulmonary affections may arise as insidi-
ously as suddenly in various blood diseases—as, for instance, oedema of the lungs
in uraemia.

3 Some writers, for instance Toulmouche (Gazette Med. de Paris, 1847), recog-
nize two forms of the disease : the one affecting mainly the nostrils, larynx, and
throat; the other, the gastro-intestinal and pulmonary mucous tracts. In the
epidemics which I have witnessed such distinct dissection of the symptoms of the
different mucous membranes could not certainly be detected.
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subjectively hot, soon becomes the seat of flux, watery, saline, and
profuse; epistaxis rarely occurs; mid-frontal cephalalgia, some-
times very severe, and attended with a feeling of internal rawness
at the spot, probably depends on implication of the lining mem-
brane of the frontal sinuses.

1714. The chest-symptoms are: cough of variable severity, some-
times intensely violent, at first dry, then accompanied with expec-
toration, scanty and pituitous, eventually free, copious aud muco-
purulent; slight dyspnoea, tightness, soreness, and uneasy pain
behind the sternum; irritation in the trachea; intercostal neuralgia;
thoracic myalgia, and pain, with or without tenderness, in the costal
bones and periosteum.

1715. The tongue red at the tip and edges, creamily furred at
the centre, with tenderness under pressure, and sensation of raw-
ness at the epigastrium; nausea, occasional glairy, very rarely
bilious, vomiting; loss of appetite even to complete anorexia;
diarrhoea, generally of but trifling importance, succeeding to con-
stipation, prove implication of the alimentary canal.

1716. Frontal and intra-orbital headache ; vertigo ; tinnitus au-
rium ; restlessness, perhaps slight wandering, at night are commonly
present.• 1717. The pyrexial symptoms wear a more or less adynamic
character: the pulse, though at first it may be full, becoming small
and feeble at an early period, rarely grows very frequent, some-
times slackens, with the advance of the disease, the pulse-respiration
ratio perverted but slightly,—for instance, to 8.3 : 1; the urine of
febrile type; the skin at first dry and hot, subsequently variable in
temperature, and never acridly burning to the touch.

1718. Lastly, pains in the neck, scalp, and over the malar bones;
extreme general uneasiness; aching pains and soreness of the limbs
and trunk,—all combined with excessive depression of spirits, and
an amount of debility and prostration totally out of proportion with
the local ailments (syncope sometimes occurs in the erect posture)
—complete the list of symptoms of the established disease in its
ordinary and pure form.

1719. The physical signs are those of bronchitis (dry rhonchi with
loose bubbling on a limited scale at one or both bases), or there are
none of positive character; I have noticed this deficiency of nota-
ble bronchial signs, even where cough and post-sternal pain existed
to a very appreciable amount.

1720. There are exceptional cases where violent headache, flush-
ing of the face, and low muttering delirium, with adynamic fever,
are the prominent symptoms; others, where the digestive organs
suffer almost solely, and in the upper parts; others marked by
diarrhoea or pseudo-dysentery; and yet others.where, erethism or
actual catarrhal inflammation of the urinary passages 1 (pyelo-cysti-

1 I have seen this, however, once only,—in an old sufferer from stricture of the
urethra.
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tis) is the main phenomenon. In all these cases there is, however,
a substratum of the ordinary naso-bronchial symptoms.

1721. Terminations.—Pure influenza generally terminates in three
or four days in mild cases, lingering on in the severer ones to the
end of the first or even second week. Commonly diaphoresis,—
much more rarely some form of herpetic eruption1—sometimes a
copious deposit of lithates—ushers in convalescence. Recovery
long continues imperfect,—extreme general debility, dislike to men-
tal and bodily exertion, peevishness of temper, and want of appetite,
mark the enduring effects of the disease on the system at large.
Great local annoyance is sometimes occasioned by rheumatic perios-
teitis of the bones of the face, with considerable tenderness under
pressure, holding on for days, or even weeks, after the other symp-
toms have yielded.

1722. Complex cases.—It seems not to appertain to the essence of
influenza to produce either bronchitis per se severe, pneumonia or
pleurisy; but, especially in certain epidemics, any one of these affec-
tions separately, or two or all three of them in conjunction, are suf-
ficiently common. When occurring, are they to be regarded as evi-
dence of complete evolution of the influenza-poison, as secondary
lesions, or as complications? The data for settling this very impor-
tant point in the theory of the disease have not yet been collected:
meanwhile the practical significance of the two former, especially,
of these inflammations renders it necessary to briefly consider them
apart.

1723. General and capillary bronchitis.—Absence of acute pain,
well-toned pulmonary resonance in spite of accumulating secretion,
showing marked general lung-distension, notable disproportion of
the dyspnoea and asphyxial signs to the apparent physical disturb-
ances in the chest, exist in the capillary bronchitis of influenza as
in the idiopathic disease. But the prostration of strength is of yet
earlier occurrence, and more marked in amount. Collapse of
lobules is perhaps even more frequent, and the secretion in the
tubes more viscid, than in the simple primary inflammation. Death
occurs more rapidly than where the influenza-element is wanting,
—generally taking place between the sixth and twelfth or four-
teenth day.

1724. The pneumonia of influenza differs from the disease in its
primary form by the greater freedom from pain,—the less amount
of perversion of the pulse-respiration ratio [1115], in consequence
of the relatively greater increase in frequency of the pulse,—the
absence of acrid heat of the skin,—hence generally by a disposi-
tion to latency); and by the frequent association of capillary bron-
chitis.

1725. In the Paris epidemic of 1837,especially towards its close,
1 Herpes labialis sometimes occurswithout any change either for better or worse

in the pyrexial symptoms.
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the bronchi of the hepatized lobes, according to M. Honat, 1 often
contained moulded casts, as in plastic inflammation; but it does
not appear to have been known to that writer that these casts occur,
though rarely, in primary pneumonia [1076]; their specific signifi-
cance may hence be questioned.

1726. Relapse and recurrence 2 are both common. It seems to be
commonly conceded that the symptoms in cases of recurrence need
not be the same as in the primary seizure,—that " angina, intermit-
tent fever, and various anomalous local affections," occurring after
an attack of ordinary influenza, may simply be a new form of ex-
pression in the workings of the old poison. This is a piece of
pathological doctrine involving consequences probably unforeseen
by those originating it,—one resting on simple conjecture, and to
be absolutely rejected until something like proof of its soundness
be tendered.

1727. Somewhat allied to this idea is another which may be
glanced at here. It is matter of certainty that during the preva-
lence of influenza, other acute disorders often assume what may be
called an influenzoid character. The cause of this peculiarity (not
limited to epidemics of influenza) is mysterious enough; but what-
ever that cause be, the fact seems to explain a notion, which has
found defenders, that the poison of influenza may produce typhoid
(Peyerian) fever, and various grave abdominal diseases. That the
poisons of influenza and of typhoid fevers are thus interchangeable,
seems to me a heresy undeserving serious refutation.

1728. Sequelce.—Influenza almost invariably leaves, as its se-
quence, more or less abiding debility,3 and, in many cases, chronic
bronchitic cough. That the symptoms of phthisis have occasion-
ally first become apparent after an attack of influenza, is unques-
tionable ; and the fair inference is that it accelerated the outbreak
of the tuberculous disease,—but that influenza, unassisted by the
phthisical diathesis, can produce consumption, cannot be admitted.

1729. Mortality.—Influenza is indubitably one of the epidemics
that, once developed in a locality, spreads n»ost extensively. The
Registrar-General 4 calculates that one-fourth, Sir H. Holland 5 one-
half, of the population of London, suffered in the ep.demic of
1837. These calculations, resting on no solid foundation, are in
all likelihood exaggerated,—still the number of persons seized is
generally immense. Fortunately the virulence of the disease falls

1 Recherches sur la Grippe; Archives de Medecine, 1837.
2 By the former being understood return of the specific phenomena of the disease

1 efore, by the latter after, the completion of convalescence.
3 A favorite piece of belief is that this general weakness gives a proclivity to

seizure by all varieties of adynamic virus- and miasm-diseases ; but far from this
being certain, such debility may, for aught that has been established to the re-
verse, actually constitute a protection against all such affections.

4 Report on Influenza.
5 Medical Notes and Reflections, 3d ed., p. 327: "Perhaps few escaped the in-

fluence altogether."
28
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far short of its activity,—two per cent, of those attacked being
probably a fair estimate of the average mortality. Influenza, in
truth, scarcely ever kills those it affects, unless, aged and debili-
tated, they have already one foot in the grave. Among this class
of the population, the mortality has sometimes proved very serious:
still, inasmuch as these persons were already in a condition to be
cut off by a variety of other diseases, it turns out that an epidemic
of influenza, except in rare instances, 1 feebly raises the average
rate of mortality. Females appear to die in greater proportion,
both to the population and to the number seized, than males.
Death is much more frequently due to capillary bronchitis that to
pneumonia: the converse statement could only have arisen from
the long subsisting confusion between peripneumonia notha and
true pneumonia in the aged.

1730. Dissemination.—Epidemics of influenza have been recorded
for upwards of three hundred years; successive visitations have
occurred at excessively irregular intervals; their course, though
uncertain, has in the main been from east to west; rapidity of dis-
semination, ubiquity, and simultaneous outbreak at spots widely
distant, have always been striking features. The sea offers no bar-
rier against the advance of the disease—it has occurred in solitary
mid-ocean islands, as in ships far from land.

1731. Duration.—The duration of past epidemics in a given
locality appears to have averaged about six weeks. Obviously the
cause lingers in spots after the disease has disappeared—for new
comers are often seized some time after the inhabitants (all suscep-
tible individuals, it may be presumed, having passed the ordeal)
have ceased to suffer.

1732. Epizootic diseases of essentially the same characters some-
times coincide with, precede, or follow epidemic influenza: horses,
dogs, sheep, and cows, seem to have been the chief sufferers.

1733. jEtiology.—The study of precursory peculiarities in the
public health, and in meteorological conditions, affords no clue to
the causes of these outbreaks: every condition a priori conceivable
has actually preluded an epidemic. What boots it to show that a
certain epidemic was preceded by intensely cold and stormy, when
" with warm and apparently genial" weather,2 the disease may be
almost universally diffused ? Obviously there is something beyond
the indications of the barometer, thermometer, and hygrometer, to
be looked to in explanation of the disease. The connection of
particular electrical states with its appearance is less clearly esta-
blished than was at one time supposed, and that ozone really acts
as the exciting cause is more than problematical.

1734. The sudden, almost simultaneous occurrence of the disease
1 An epidemic at Rome in 1580 is said to have destroyed 9000 persons; hut the

estimate is probably to be taken cum grano salis.
2 At the Cape. Herschel, in H. Holland, loc. cit. p. 328. The London epidemic

of 1831 occurred in May, June, and July.
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in various distant places—the seizure, almost at the same hour, of
different and wholly disconnected portions of a population—the
certainty that people occasionally freely mingle with affected fami-
lies and escape, while others arriving in an influenza district are
seized before they have held communication with the inhabitants—
the absence of proof that the disease has ever sprung up in an un-
affected district, or even street, immediately on the arrival of per-
sons who have suffered or are yet suffering from it—the want of
evidence as to the existence of a period of incubation:—all these
circumstances show that influenza is not a virus disease, transfera-
ble by an affected person to an unaffected person, 1 but that the
seizure of each individual is wholly independent of the suffering of
his neighbors—that the cause is some undiscovered atmospheric or
telluric poison, and that influenza may be held to typify the pure
non-infectious, de novo or miasm, family of epidemics.

1735. This poison seems specially to exercise its influence on
parts supplied by the pneumogastric nerve; and it is worthy of
remark that hooping-cough, an affection in which that trunk is
indubitably concerned, has often been noticed to prevail concur-
rently with influenza.2 The local disorders in simple cases seem
scarcely to reach the inflammation-point; in the graver class, as
where plastic casts form in the bronchi, the actuality of inflamma-
tion cannot be questioned.

1736. Treatment. —There is no antidotal treatment for influenza
known, nor any convincing evidence extant that the disease may
be arrested by art at the outset. As is sufficiently known, there is
scarcely a disease under the sun which our forefathers were not in
the habit of thus readily arresting by an emetic—influenza, of
course, one of the number. At the present day, unfortunately,
emetics have lost their ancient efficacy. I have known obstinate
vomiting of three days' duration follow an emetic dose of antimony
at the outset, and, where some immediate relief of chest-obstruction
has ensued, this has commonly been dearly paid for by increased
general depression. But I record this unfavorable estimate with
the qualification that it is not quite in accordance with that of Sir
H. Holland (loc. cit. p. 348).

1737. The experience of centuries has established, beyond ques-
tion, the impropriety of depletory measures, as a general rule, in
the treatment of influenza. The Czar of Eussia might at least plead
in justification of his ukase against bloodletting, the mortality clearly
traceable to the practice, not only in his own dominions,but in va-
rious countries of Europe—England, France, Spain, Italy. I doubt
if the occurrence of consolidation-signs even warrants the use of the
lancet. Such signs are observed chiefly in aged persons and in
those exhausted either by previous disease, debauchery, or destitu-

1 I am not aware whether inoculation of the blood or secreted fluids of patients
with influenza has ever been essayed.

2 e. g., H. Holland, loc. cit. p. 342.
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tion; and I know, from experience, that dry-cupping and sesqui-
carbonate of ammonia will remove these signs in cases of the stamp;
whereas I have never seen any unquestionable benefit derived from
abstraction of blood, either by leeches or scarification. Such con-
solidation is very positively passively congestive in the aged and
infirm, and is increased by depressing measures. Should well-
marked signs of sthenic pneumonia occur in a young or middle-
aged person, leeching or cupping may be advisable;—but even
then caution is requisite; a dozen leeches have, within my expe-
rience, produced successive fainting fits in a previously healthy
and robust individual. I have never seen a case in London where
venesection seemed advisable; perhaps such may occasionally be
met with among the more vigorous inhabitants of rural districts.
Neither should tartar emetic, active purgatives, nor (I think, in
spite of the encomiums of Dr. J. Davies) mercury, with a view to its
constitutional action, be employed.

1738. The treatment I have found most successful, is as follows:—
Keep the patient in bed ; open the bowels by some gentle laxative;
give diaphoretics in combination, especially if there be rheumatic
pains, with colchicum and an alkali; procure sleep by extract of
lettuce, or of hyoscyamus; and allow diluents freely. After the
first three or four days, if bronchitic rhonchi exist, a blister should
be applied between the shoulder-blades or to the sternum, and an
expectorant mixture prescribed. This mixture may with advantage
be somewhat stimulant;—let the vehicle, for example, be partly
ammoniacum, serpentaria, or decoction of senega; lobelia inflata,
in small doses, and paregoric should enter into its composition.
Tonics, iron, and quinine may be given daily during convalescence,
unless the stomach have been implicated to any amount. If there
be much exhaustion from the first, sesquicarbonate of ammonia and
strong beef-tea should be given without hesitation; and the free
use of wine or brandy may eventually become imperative.

1739. It follows from what has been said in a previous para-
graph, that segregation of patients is not necessary, as a means of
preventing the spread of the disease.

III. HOOPING-COUGH, OE PERTUSSIS.
1740. Hooping-cough, or pertussis, seems, practically speaking,

composed of special bronchitic irritation—the speciality of cha-
racter being sufficiently indicated by the qualities of the secreted
product—and of reflex spasm of the air tubes, more especially de-
claring itself in laryngismus.

1741. Course and Symptoms.—Three stages of the disease may be
recognized: the catarrhal; the spasmodic; the terminal.

1742. (I.) The catarrhal stage is marked by coryza, general irri-
tation of the air-passages, dry or almost dry cough and feverish
disturbance: the pyrexia may be severe, and is, in rare instances,attended with marked nervous excitability and even slight noctur-
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nal delirium. If there be expectoration, it is in no wise specific in
character. The cough sometimes has a tendency to recur parox-
ysmally, but there is nothing peculiar in its actual character.

1743. From ten days to a fortnight appears to be the mean period
of duration of this stage; the extremes three or four days and three
weeks.1 It may be wanting altogether—a deficiency noted in about
one of fifteen or twenty cases.

1744. (II.) The commencement of the spasmodic stage is an-
nounced by the distinctive paroxysms of cough occurring at irre-
gular intervals by day and night. Each fit may be abrupt in its
occurrence, or preceded by tickling in the trachea and uneasy
sensations in the chest and throat,2 of sufficient duration to give full
warning of its approach.

1745. During the fit of cough expiration and inspiration are in
their several ways laborious. Expiration consists of a variable
number of forcible puffs (there may be as many as twelve or fifteen),
rapidly succeeding each other, without obvious intervening inspira-
tion, and performed with almost conclusive energy. These succes-
sive expiratory effortsseem to force all the supplementary and some
of the residual volumes of air from the lungs [122], and it is often
not until some of the minor phenomena of asphyxia become appa-
rent, that the patient obtains relief by a prolonged cooing, so-called
hooping, inspiration. The labor of inspiration comes of the diffi-
culty of overcoming the temporary lung-collapse produced by the
excessive expirations, and the more or less marked laryngismus.
The louder the hoop the more complete, probably, the relaxation
of the glottis: an imperfect hoop is consequently of unfavorable
significance. Expiration is the bane, inspiration the antidote.

1746. A single fit rarely lasts more than half to three-quarters of
a minute: relief then comes, at least for a moment. But a com-
plete paroxysm, consisting of a variable number of these fits, may
hold on for a quarter of an hour or upwards. When thus prolonged,
not only do the face and eyes become painfully turgid and livid,
but blood may issue from the mouth, ears, and nose ;3 the conjunc-
tivae become ecchymosed; copious cold perspiration breaks out;
slight convulsions occur ; hernia may form ; violent vomiting and
involuntary discharge of the feces and urine may take place,—
the latter rather of expulsive than paralytic mechanism. The pulse
is frequent, greatly out of proportion to the number of inspirations ;
but it becomes natural, unless some complication exist, after the
close of the paroxysm.

1747. The paroxysm terminates commonly by expectoration
(during the early part of this stage, thin, scanty, and pituitous :
during its more advanced part, ropy, semi-transparent, albumen-

1 In an epidemic at Geneva, Lombard found it sometimes protracted to the sixth
week.

2 Fancifully looked uponby Romberg as " the aura of the vagus."
8 Epistaxis, dangerous perse, has sometimes been observed.
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like); or by vomiting;—or by pure exhaustion, without discharge
of any kind. And in a few minutes, sometimes a few seconds,
the patient feels as in health, except from some slight sensation of
fatigue, and, if a child, resumes his play, as though nothing had
happened. But in bad cases considerable pain in the region of the
diaphragm, with disturbed breathing, may hold on for several
minutes; fainting may occur; or there may be various indications
of venous congestion within the head.

1748. The frequency of recurrence of the paroxysms varies
greatly; there may be but two in a day, or two or three per hour.
Sometimes ensuing without any immediate excitation, they are
more frequently traceable to such influences as irritate the excito-
motory system,—the act of swallowing sudden draughts of cold
air, a fit of anger, abrupt movements of the body; like spasms of
reflex mechanism generally, they sometimes come on by night;
and it has been remarked, the severer the disease, the more fre-
quent and violent the nocturnal seizures.1

1749. The mean duration of the convulsive stage seems to fall
between thirty and fifty days: but it may terminate by the third
week (not an earlier period, as far as I have seen), or be protracted
for three months or even upwards.

1750. If the disease be simple, and of moderate duration, the
general health scarcely suffers. The nutritive functions are natu-
rally performed; the strength keeps up ; the spirits of the child do
not flag. But when the cough lasts long, failure.of strength and
wasting take place; and though, as far as I know, death does not
occur by mere asthenia of this sort, it evidently helps to a fatal
issue.

1751. The urine may become saccharine, the quantity of sugar
being generally insignificant; sometimes, it is alleged however, the
specific gravity rises seriously, and a diabetic state of clinical im-
portance is established.2

1752. (III.) During the terminal stage, the cough, becoming less
frequent, loses the convulsive and hooping characters; the expecto-
ration ceases to wear the albumen-like, ropy appearance, and be-
comes simply catarrhal. Eventually all symptoms disappear in the
course of from one to three weeks.

1753. The physical signs are, in the mass of cases, only negatively
important; they exclude diseases which might erroneously be sup-
posed to be present. During prolonged paroxysms, and especially
towards their close, the percussion-sound temporarily loses in re-
sonance, and rises somewhat in pitch: I state this from positive
observation; but it is no more than might be expected from the

1 A fit is occasionally excited in a child, already affected, by imitation (even
hearing the cough is sufficient to set this mixed physical and reflex mechanism in
action) ; but that the disease has ever been thus produced ab initio seems a fancy
wholly unsupported by facts.

2 Gibb, " Lancet," January, 1858.
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forced evacuation of the air-cells that occurs. During the brief
efforts at inspiration between the successive expiratory puffs of the
cough, inspiratory sound may sometimes be caught; but during the
noisy and hooping inspiration, very little true breathing-sound
reaches the surface; probably spasm of the bronchial tubes prevents
the air from advancing to the vesicles. Sonorous and sibilant rhon-
chi, and, if there be much fluid in the tubes, the varieties of the
moist bronchial rhonchi, are heard.

1754. The movements of respiration in the paroxysms are per-
verted, as already described [54], through the influence of tendency
to collapse at the bases of the lungs. If collapse, either lobular or
diffuse, become a persistent state, a fresh series ofsigns may be de-
tected. The respiration-movements grow more and more shallow;
the percussion-note loses resonance posteriorly, and at the mid-front
especially. True respiration-sound is inaudible, and not replaced
by. bronchial breathing, but partly covered by moist rhonchus.
Though the respiration may rise to 60, 80, or even 100 in the minute
(whence, though the pulse is absolutely very frequent, complete
perversion of the pulse-respiration ratio), there is little of the sub-
jective dyspnoea of capillary bronchitis or of the pyrexial heat of
skin of pneumonia—the surface is, indeed, more commonly cool.

1755. Relapse of hooping cough is far from uncommon; genuine
recurrence extremely rare—as rare probably as of any of those dis-
eases of which one attack confers immunity from a second.

1756. Morbid appearances.—Hooping-cough is a disease without
any true anatomical character; nevertheless in fatal cases numerous
textural changes are found.

1757. Of these by far the most frequent, as originally shown by
Dr. Alderson,1 and recently insisted on by Dr. Gr. Hewitt,2 is lobu-
lar collapse of the lungs [951]; absence of this state (which more
nearly than any other holds the relationship of an anatomical cha-
racter to the disease) seems to be the exception. Coupled with, and
within the area of, this collapse, is occasionally found distension
of the air-cells and terminal portions of the tubes with air and pus
—so called bronchial abscesses. The bronchial tubes are more or
less uniformly inflamed; the larynx and trachea not obviously im-
plicated; the lung-substance, in a moderate proportion of cases,
lobularly or diffusely inflamed. Pleuritic* changes are very rare.
Emphysema, the result of the disease, and therefore of acute form,
is pretty commonly seen adjoining collapsed tissue; dilatation of
the bronchi has so seldom been actually found after death, that the
reality of its dependence on the disease has been questioned. 3

1758. Autenrieth's notion that the vagus is inflamed has been
satisfactorily disproved; nor does Eomberg's hypothesis, that the

1Med. Chir. Trans., vol. xvi. 1830. 2 Pathol, of Hooping-Cough, 1855.
3 Yet Dr. Stokes says that " in young children affected with hooping-cough a

period of two or three months is sufficient to produce the fullest development of
bronchial dilatation."—Dis. of the Chest, p. 155.
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nerve is irritated in hooping-cough by an inflammatory process in
the adjoining bronchial glands, stand the test of observation—
though the spasmodic influence of such a process, when it exists,
cannot be questioned (vide Bronchial Phthisis).

1759. The Complications of pertussis are bronchitis, pneumonia,
collapse of the lung, croup, continued vomiting (not explicable by
the cough), diarrhoea, tympanitic distension of the abdomen, con-
vulsions purely neurotic, or dependent on cerebral congestion, with
drowsiness and coma, tubercular meningitis, bronchial phthisis, and
the exanthemata. The latter modify or arrest the cough during
their periods of invasion and status. 1 The cough has been observed
to cease during the ague-fit (Romberg).

1760. I have seen cases where pigeon breast has ensued on pro-
longed hooping-cough [54],

1761. Causes.—Hooping-cough occurs epidemically and is trans-
missible by infection. These propositions involve the necessity of
our admitting a special animal virus as the cause of the disease.
This virus is supposed to exist in the expired air. Whether the
disease be transmissible by inoculation of the blood or bronchial
secretions, remains, as likewise the duration of the incubation-
period, undetermined.

1762. The infectious agent is portable in fomites. Of this fact
Dr. Neil Arnott has related to me the following remarkable illus-
tration : A lady left a port in the East for England with two chil-
dren in the hooping-cough; the vessel put in at St. Helena, where
the linen of the children was sent ashore to be washed: the children
of the laundress were seized with the disease, and from them it
spread generally through the island—no case of the complaint
having previously occurred there for a lengthened period.

1763. The female sex predisposes to hooping-cough: at least
female children are in this country destroyed more extensively by
it than males; to 1,000,000 living of each sex in England and
Wales, 546 males and 665 females (the mean being 605) perished
by the disease in 1838.2 It is most common before the fourth, be-
comes less frequent after the fifth, and excessively rare after the
tenth year of existence.

1764. Hooping-cough is an affection common to all varieties of
climate. Epidemic seizures are most mortal, as a rule, in the cold
quarter of the year: thus in 1837-38, in London, from October to
March, inclusive, there were 1522 deaths against 842 from April
to September.

1765. Hooping-cough is a disease of extreme but undetermined
frequency. In some cases an affection so mild, and its special
characters so feebly developed, that doubts may be entertained as
to its having existed at all, in others it is so severe as to jeopardize
or actually destroy life.

1 Wall, on Chin-Cough, 1813.
2 Registrar's Second Report, 1843.
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1766. The annual mortality in this country from pertussis is, in
truth, most serious: thus, in 1838, the deaths from this cause were
9107—a mortality giving it actually the seventh place in amount
of destructiveness in the Registrar's list of diseases.

1767. Death has occurred from asphyxia, from rupture of the
air-cells, and effusion of air into the mediastinum and common cel-
lular membrane, or from rupture of the pleura and pneumothorax,
or from the mere exhaustion of the protracted disease. But its
complications, capillary bronchitis, pulmonary collapse, pneumonia,
croup, convulsions during a paroxysm, tuberculous meningitis, and
cerebral congestion, are the most active agents in destroying life.

1768. Prognosis.—The proportion of those dying to those seized
being unknown, we want this fundamental element of prognosis:
besides, the ratio varies materially in different epidemics. The
younger the child, it is generally taught, the greater the danger.
Females die in larger proportion to those attacked than males.
The disease is generally more severe when epidemic than sporadic.
No trust is to be placed in the mildness or severity of the catarrhal
stage as a guide. Antecedent feebleness, the existence of pyrexia
between the fits, and the various complications, are of evil import.
The signs of well-marked collapse are commonly of fatal augury.

1769. Diagnosis.—There is no character as yet established,
whereby the catarrhal stage can with surety be distinguished from
common bronchial irritation: prevalence of the disease, or known
exposure to infection are the only aids.

1770. The diagnosis of the confirmed disease from bronchial
phthisis has already been considered [746].

1771. Nature.—Pertussis appears to be a virus-disease, in which
the poison has a special attraction for the pneumogastric nerve, and
probably the connected portions of nervous centres : the convulsive
character of the cough, the frequent vomiting independently of this,
and the occasional saccharin' state of the urine seems to point to
such localization. Still, all such ideas are for the present merely
speculative. The seeming relationship of the disease to epidemic
catarrh has already been referred to.

1772. In a certain number of cases small round superficial ul-
cerations form at the root of the tongue; hence the disease has been
fancifully assimilated to hydrophobia, an affection reflex-spasmodic
in character, and attended with vesicle-formation in that locality. 1

1773. Prophylaxis.—Satisfactory evidence of the alleged prophy-
lactic efficacy either of vaccination or of belladonna is altogether
defective.

1774. Treatment.—(a) In mild cases of hooping-cough little is
required in the way of treatment. Attention to the state of the
bowels, the useof gently soothing expectorants, limitation in eating,
warm clothing, and avoidance of all the losdaniia, more especially

1Lersch, in Journ. furKinderkrankheiten, 1844.
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of sudden excitement, emotional and physical, with, if possible,
immediate remove to a warmer and drier atmosphere, 1 than that in
which the disease has been contracted, comprise all the precautions
needed.

1775. (b) When the disease is of grave character per se, is it
possible to modify its course by treatment, or is the dictum of
Romberg correct ? " We know of no method by which we can
arrest the progress of the disease or shorten its duration—we have
not even the negative advantage offinding that certain methods of
treatment increase the symptoms." But, conceding the fact of our
incapacity in this aspect, a great deal remains for the physician to
accomplish in the relief of suffering and the management of com-
plications.

1776. (1.) During the catarrhal stage (assuming the symptoms
are from circumstances known to be precursory of pertussis), if the
irritation be severe, antimony, or ipecacuanha, in doses measured
by the patient's age, are desirable. Unless the symptoms are
sharply inflammatory, blood-letting in any of its forms should be
avoided: the disease must run a certain course, and the patient's
strength requires husbanding.

1777. Various means oflessening the severity of the paroxysms
may be had recourse to. Nauseants, given also occasionally in
emetic doses, are among the best of these—antimony, ipecacuanha,
and lobelia inflata, especially the two latter, in combination. An-
tispasmodics, such as assafoetida (if unbearable by the stomach,
rubbed over the epigastrium and spine), musk, valerian, and cam-
phor, answer well in some cases. Of narcotics, hyoscyamus, lettuce,
and conium are the safest; opium should not be given unless in
combination with ipecacuanha. Tincture of Cannabis Indica, in
the dose of a drop for each year, and mixed with sugar, has been
strongly recommended. Belladonna, pushed to the verge of poi-
sonous effects, is sometimes a justifiable remedy, where the par-
oxysms are dangerous perse; I have used itwith the unquestionable
effect of mitigating their severity and frequency, but I have no
evidence that it shortens the disease. Hydrocyanic acid, as a rule,
is a fitter agent; and may be trusted to throughout as the most
direct sedative of the spinal cord: oould generalization be allowed
from a small number of cases, it would appear to bring the dura-
tion of the complaint- sensibly within the mean.2 Chloroform, in
doses of from three to ten minims according to age, lessens the
severity of the fits. Coffee, as strong as it can be made by Loy-
sell's apparatus, in doses of half a drachm to one or two ounces,
acts similarly, and with singular efficacy, in some individuals.

1778. Counter-irritation of the chest by tartar emetic, croton oil,
or acetic acid and turpentine, is decidedly useful: such applications

1 I have known mere change of the kind, without any superiority of atmospheric
conditions, favorably modify the complaint.

2 A. B. Granville, " Treatise on Hydrocyanic Acid;" London, 1820.
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should be used of low strength. A blister kept on for two or three
hours, and followed by a linseed poultice, sometimes greatly lessens
irritation for several days. Belladonna frictions to the spine, or a
broad strip of belladonna plaster, extended from the nape of the
neck to the loins, are distinctly serviceable in many cases. Mor-
phia, applied endermically to the throat, is favorably spoken of;
and there is much theoretical argument in favor of the frequent
repetition of small blisters at the nape of the neck. 1

1779. A fit may sometimes be shortened by a draught of cold
water, or by the cold-water-dash to the face. The shower-bath, in
the case of children, generally does more harm than good. And
we are not likely at the present day to revert to our ancestral
system of "curing"" the disease by exciting sudden and violent
fright.

1780. Chloroform-inhalation may be had recourse to in bad
cases: of its influence in shortening the paroxysm, and weakening
the force of the spasm, there can be no doubt. The quantity in-
haled should be just sufficient to produce slight cutaneous insensi-
bility, never to bring on narcotism.

Touching the orifice of the glottis with a strong solution of
nitrate of silver sometimes lessens the irritability of that part: the
process will, it is alleged, remove the disease, if employed for eight
or ten days. Per contra I have known it very sensibly increase the
severity of the paroxysms [1833].

1781. Of various alleged specifics, such as vaccination, sulphuret
of potassium, cochineal, nux vomica, arsenic, and cantharides, no-
thing satisfactory can be said. Alum, in small and repeated doses,
extensively tried by Mr. W. B. Hutchinson at the Foundling Hos-
pital, appears to him, though wanting in the specific virtues an-
nounced, to shorten somewhat the average duration of the disease,
and render the paroxysms less violent. The disease never, accord-
ing to Dr. Arnoldi, resists longer than three weeks the influence of
nitric acid, diluted to the acidity of lemon juice, freely used: a
child, aged two years, took in this form one and a half drachms of
concentrated nitric acid in the day with the best effects.

1782. During the first and second dentition, the teeth should be
carefully looked after. Flannel should be worn next the skin, a
uniform temperature maintained about the patient as far as possi-
ble ; and, if the complaint set in towards winter, and removal to a
warm locality be impossible, he should be confined to the house
absolutely.

1783. Towards the close of the disease change of air, as in the
somewhat analogous case of laryngismus stridulus, proves of signal
benefit: and now it is that the utility of iron,2 and nervine tonics,

» Holl, " Med. Times," April 1859.
2 Sesquioxide of iron has, on insufficient grounds, been put forward as capable

of cutting short the disease.
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such as oxide, sulphate or valerianate of zinc and nitrate of silver,
cannot be questioned.

1784. The disease being infectious, segregation is required.
How long the virus retains its specific qualities, and when it at-
tains its maximum activity, are queries to which it rests with the
future to reply.

1785. (2) Complications.—Inflammatory conditions arising during
the convulsive stage should be less antiphlogistically treated, than
if pertussis were absent. I cannot resist the evidence of my own
experience on this point; though I find a different notion held by
some commendable writers.

1786. Pulmonary collapse, on a scale sufficient for diagnosis, is
the signal for actively supporting and stimulant measures.

SECTION VIII.—DISEASES OF THE MEDIASTINA.

I. —MEDIASTINAL TUMOR.

1787. I have seen in the mediastina tumors, composed of simple
exudation-matter, scirrho-encephaloid, encephaloid, fibrous, and
fibro-fatty substance: masses of steatoma and hair have been de-
scribed by others. The local symptoms and the physical signs
(inasmuch as both are mainly of mechanical origin) are almost
identical, whatever be the constitution of the tumor.

1788. Physical Signs.—When a tumor occupies the mediastina,
and encroaches, as it commonly does, mainly in front, bulging of
the sternum and costal cartilages, in a variable spot and to a vari-
able superficial extent, may exist; the intercostal spaces, widened
and flattened, are then unaffected by respiration: but, on the other
hand, no shadow of bulging may exist, and yet from other signs
the presence of tumor be indisputable. Wherever a tumor, of any
thickness, reaches the surface, vocal fremitus is annulled. Fluctua-
tion, simple or peripheric, is not to be detected; and a double im-
pulse is sometimes transmitted from the heart, and may be felt
both by observer and patient as a sort of inward succussion.

1789. If the tumor encroach pretty equally on both sides of the
chest, there may be no alteration in their relative semi-circular
measurement, though both, absolutely speaking, are dilated. Mea-
surement in motion shows that the respiration-play is impaired,
and the impairment may fall rather on expiratory retraction than
inspiratory expansion. If by chance either main bronchus (and it
is much more frequently the right that suffers) be seriously ob-
structed, the respiration-play will be relatively deficient on that
side, independently of the influence of any general excess of solid
mass within the right thorax. Should the tumor encroach notably
on one side or the other, and be at the same time adherent to the
wall of the chest, the space between the middle line and nipple will
be lengthened on the same side.

1790. The results of percussion vary with four main conditions:
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the thickness of the mass, the sonorousness or the reverse of its
own proper substance, its adhesion or not to the chest-wall, its rela-
tionship to the trachea and large bronchi. The note may be fairly
pulmonary; excessively dull, and toneless [Type I. 195]; high-
pitched and hard with sharp resistance [Type III. 199]; or either
tubular or amphoric.1 There is commonly highly-marked parietal
resistance. The superficial dimensions of the growth may thus be
traced in the front or in the spinal regions behind. The resistance
and resonance of the heart and liver commonly differ from those of
tumors; and hence, if the natural and morbid structures are in
juxtaposition, their neighboring edges may be defined by simple or
by auscultatory percussion.

1791. The auscultatory signs vary widely. The respiration may
be weak, almost to suppression, over the morbid mass, or (from
pressure on the main bronchus) over the side generally; or it may
be of diffused or even tubular or hollow blowing type: these dif-
ferences will depend on the precise relationships of the growth to
the bronchial tubes and parietes; as will the absence or presence
of bronchophony or pectoriloquy of the loud form. The heart's
sounds are conveyed through the solid mass with undue intensity;
and if this press on the aorta or pulmonary artery, there may be
systolic murmur, simulating intra-cardiac murmur, at the base.
Bronchial dry and moist rhonchi may be heard.

1792. The position of the heart and of the wings, or of either
wing, of the diaphragm, will depend wholly on the direction in
which the tumor grows: they may be considerably displaced, or
retain their natural positions, even where a large mass occupies the
mediastinum.

1793. But the most distinctive and striking symptoms of medi-
astinal tumors arise mechanically from their compressive and per-
forative influences; both kinds of action may be centrifugal or
centripetal.

1794. A special section (Part I. Section VIII.) has already been
devoted to pressure-signs; it is only necessary here to observe, that
they may be variously and as it were capriciously combined accord-
ing to the bulk and direction of growth of the mass. Pressure
also acts irritatively, producing pleurisy, active hydrothorax, bron-
chitis, local pneumonia, and laryngo-tracheitis.

1795. Centrifugal perforation of the chest-wall or spinal column,
not unfrequent from aneurism, is rare from tumor: I have never
known of an example, except where the growth was cancerous.

1796. Centripetal perforation has in rare instances been observed
in the lung, pulmonary artery, and oesophagus.

1797. Symptoms (a) Local.—The symptoms of mediastinal tumor
1 Near the trachea, or more generally in front, oreven in the back, the percus-

sion-note may be tubular, or even amphoric : I have known it amphoric over the
lower half of the right back.
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are pain, very variable in amount; dyspnoea; cough, with or without
sanguineous expectoration, of the jelly-like kinds [1625], or catar-
rhal ; actual haemoptysis: inability to lie with the head low, and
eventually complete orthopnoea, the sufferer sometimes, for weeks
before death, never daring to go to bed, and never enjoying more
than fitful dozes. Or the patient may, when in bed, habitually
lean forwards or sidewards, with the head supported on the hand,
the elbow bent, so as to throw the tumor off the trachea or main
bronchus. I have known this awkward posture assumed during
sleep, the patient being unconscious of the change:1 an instance of
consensual action.

1798. (b) General.—The constitution may long bear up against
the local disease; but the dyspnoea and insomnia at length affect
the appetite, and emaciation sets in. The patient dies gradually,
anasarcous and exhausted, or he may perish suddenly from obstruc-
tion or perforation of the pulmonary artery.

1799. Diagnosis.—An intra-thoracic tumor may, according to its
seat, be confounded with extensive chronic pneumonia and chronic
pleuritic effusion, with chronic pericardial effusion, great enlarge-
ment of the heart, or aneurism of the thoracic aorta. The dis-
tinctive marks of the cardiac and arterial affections will be found
in the descriptions of these.

1800. Tumor will be distinguished from chronic pneumonia by
the tendency to increase, instead of diminution, of bulk of the
affected side, by the implication of the mediastinum, by the more
serious change in the results of percussion, the failure or the
disappearance of vocal fremitus, which remains in chronic pneu-
monia, and the different characters of the respiration in the two
diseases. Haemoptysis and red jelly-like expectoration never occur
in chronic pneumonia; whereas the emaciation is of earlier ap-
pearance, and more marked than in cases of tumor.

1801. From empyema, tumor will be distinguished by the
following negative or positive evidences: by the absence of inter-
costal fluctuation, simple or peripheric; by the greater tendency to
tubular forms of percussion-resonance over the seat of disease ; by
the limits of the morbid resonance being either not at all, or very
slightly, changed by altering the patient's position ; 2 by the inter-
spaces not being convex; occasionally by the intensity of blowing
respiration ; by the loud transmission of the heart's sounds; by the
comparative irregularity of outline of the side, some spots being
more prominent than others ; by the fact, that in cases of tumor,
careful percussion will almost surely detect some spot giving a
comparatively normal, pulmonary, sound, where, according to the
laws of physics, liquid, had this been the cause of the general
dulness, must have made its way, and hence caused dulness there

1Holmes, U. C. H., Females, vol. vii. p. 120.
2 Caution is, however, requisite in using this test [224].
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as well as elsewhere; by the whole class of centripetal pressure-
signs ; and, if they have occurred, by haemoptysis, or by the jelly-
like expectoration.

A patient having mediastinal tumor may also have empyema on
the side most encroached on, generally the right. If the patient be
seen for the first time, when the two diseases are present, and if
precise medical information as to the previous course of the com-
plaint be wanting, this combination may be very difficult of diag-
nosis. But empyema does not produce centripetal pressure-signs, 1

nor give rise to haemoptysis or jelly-like expectoration; if these
symptoms be present, there must be, in addition to empyema, either
tumor or aneurism. Besides, the test of movableness of dull sound
may, with due caution, be appealed to.

1802. The distinctive marks between mediastinal tumor, pericar-
dial effusion, and aneurism of the aorta, are defined in the volume
on the Heart.

1803. Given an intra-thoracic tumor, how may its nature be
determined ? If the signs of infiltration of the lung coexist, the
tumor,as far as I have seen, is either composed of simple exudation-
matter (of these I have examined three microscopically) or cancer.
If the tumor present externally, it is cancer; if tumors exist else-
where, either secondary to, or independent of, that in the chest,
supposing even their nature cannot be established directly, the
chances are strong, that the thoracic growth is cancerous. Violent
haemoptysis is more common with cancerous than other growths;
expectoration of cancer can, of course, only occur with the
former. The constitutional characters of cancerous disease may be
wanting.

1804. Intra-thoracic tumor is, of course, beyond the permanent
influence of treatment. But it is astonishing what marked temporary
improvement ofall the direct symptoms maybe effected by cautious
cupping, dry-cupping, flying blisters, profuse inunction with an
ioduretted liniment, gentle purgation, and diuretics. I have twice
known the diagnosis of intra-thoracic tumor contested, on the
grounds of the relief produced by such measures; yet, post-mortem
examinations, in one instance in three, in the other, in seven weeks,
proved the existence of massy growths. Unfortunately all thera-
peutical means soon cease to avail us; and I know no more truly
painful spectacle than that of the closing sufferings inflicted by
mediastinal tumors.

1 In a case of combined small tumorand effusion on the left side, recently seen
with Dr. Scurrah (November, 1859), the diagnosis was made through the notable
extension of infra-clavicular tubular note across the sternum (for horizontal con-
duction could scarcely have carried it so far, had the note depended on partial
condensation of the upper lobe through the pleuritic fluid below)—by aphonia,
explicable only by traction of the recurrent nerve—and by the presence of a small
independent nodule above the clavicle.
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II.—MEDIASTINAL ABSCESS.

ANTERIOR MEDIASTINUM.

1805. Abscess in the anterior mediastinum, a rare malady, is
almost always of tuberculous nature —and associated generally with
strumous softening and abscess of the cervical glands.

1806. The physical signs are, in nature, the same as those of
tumor: but in degree they differ. Inasmuch as fluids press equally
in all directions, there will be proportionally less of the effects of
centripetal pressure in the case of abscess than of tumor; the
trachea, veins and oesophagus will longer escape. The percussion-
note, too, will not be so absolutely dull: thus in the case of a man
with suppurating cervical glands, and all the physical signs of non-
aneurismal, solid, tumor behind the first bone of the sternum, the
amount of dulness very perceptibly decreased during three months'
observation previous to death. 1 Inexplicable during life, this change
was accounted for by the purulent liquefaction of a portion of a
tuberculous mass in the mediastinum; fluid would, of course, make
its way from the sternal surface, backwards and sidewards, in the
direction of gravity, and permit the lung to come more forwards.
It would, however, be abold proceeding to diagnosticate liquefaction
of a tumor on such evidence alone.

1807. Suppurative action is generally very painful in this situa-
tion ; irritation of the pleura and intercostal terminal twigs com-
bines with the pain of the cellular or glandular inflammation to
wear out the patient.

1808. Generous diet, cod-liver oil, moderate local depletion and
counter-irritation are the therapeutical means indicated.

POSTERIOR MEDIASTINUM.

1809. Abscess in the posterior mediastinum occurs sometimes
from suppurative softening of bronchial glands; sometimes from
tuberculous caries of the dorsal spine. The signs of the former
will be found in Section III.; of the latter I know nothing by
experience.

1 Buckley, U. C. H., Males, vol. ix. pp. 248—310.
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CHANGE OF CLIMATE.

1810. Although we cannot at the present day subscribe uncon-
ditionally to the apophthegm "pessimum aegro caslum est, quod
segrum fecit," experience justifies us in placing among the most im-
portant agencies, for modifying the course of various chronic dis-
eases, migration from one climate to another, and further,experience
likewise proves that among chronic maladies so remediable, those
of the lungs hold the highest rank.

1811. In changing climate, that is the sum-total of the extrinsic
physical conditions amidst which we breathe, we expose ourselves
to new atmospheric, celestial, and telluric influences, varying in all
conceivable varieties and modes of association from those to which
we have been accustomed.

As far as concerns the atmosphere, we change temperature, ab-
solute, as well as relative, from day to night, from day to day, and
from month to month; habitual moisture; dews; weight; mean
quantity of rain, and mean period within which it falls; electrical
states; amount of ozone; mean amount of horizontal movement of
the air; temporary violence of winds, or habitual windiness; speci-
fic quality in prevalent winds; amount of ordinary addition to the
local air in the shape of mechanically irritant particles, such as
smoke, of chemically irritant gases, or of volatilized poisonous or-
ganic matter. 1

In respect of celestial influences we change force and steadiness
of insolation, as a calorific and vivifying agency; chemical activity
of the sun's rays; lunar influences ;* and even those of asteroids.3

As regards telluric influences, we change the geological and
1 We send consumptive invalids of the most refined ideas and habits to Rome,

in order that they shall enjoy its soft and equable winter temperature. But we
forget that we condemn them at the same time to the revolting spectacle of, and
poisonous exhalations from, human excreta in their daily walks through thebest
and most frequented parts of the town. I remember well, after visiting one of the
spots, which, if correctly named, should rank among the most hallowed in the
Eternal City by its associations—the house of Rienzi, " last of Romans"—being
forced to return home at once from the violent sickness brought on by the intoler-
able odors. Can health be found in an atmosphere so mephitic ?

2 The coarse superstitions, long prevalent concerning the influence of the moon
on health and disease, seem to have produced a distaste for the serious investiga-
tion of the subject. Without referring to any special morbid effect, how can it be
questioned that a different influence must be produced on animals exposed to lunar
rays in London and at the Havana, for example, where moonlight is literally
often brighter than sunlight in London ?

3 Laycock, "Med. Gazette," Dec. 1846.
29
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mineral conditions of the soil; porosity and faculty of absorbing
rain; the qualities of the potable water; the presence or absence
of ponds, marshes, trees j1 the neighborhood of the sea or of fresh
water in the condition of lake, of tranquil stream, or foaming rapid ;
the amount of elevation above the sea-level; and the physical for-
mation of the district, plane or undulating, open or confined, wide
or narrow and gorge-like.

1812. Now, as all these conditions may be associated in endless
variety of amount, activity, and manner of combination, it follows
that little information of a kind practically applicable in the manage-
ment of diseases can be expected from the examination of indi-
vidual climates in regard of any one, or of any small number of
the more prominent, of these characters.2 The more so, as there
are influences of climate wholly beyond the range of meteorological
investigation—climates, in truth, of closely the same atmospheric
characters produce effects very dissimilar on the animal economy.
We cannot, in other terms, announce d priori the influence which
any one climate will exercise upon the inhabitant of another, though
the meteorology of both regions be perfectly worked out according
to the standard of existing physics. The physiological influence of
all varieties of change of climate must be observed to be under-
stood ; and dfortiori the influence of such changes in morbid states of
the frame.3 Now a series of precise observations on invalids is yet
wanting; and until this want be supplied, attempts at fixing the
climate fittest for any particular form or degree of disease must, it
appears to me, continue to result in frequent disappointment.

1813. Still some few general truths, capable of being practically
utilized, may be derived from an unbiassed scrutiny of the state-
ments made and testimonies given—contradictory and conflicting
though these often prove—by writers and by travellers, healthy or
invalid, medical or non-medical. Of these truths the more import-
ant may, I think, be set down as follows:—

(1.) Absolute temperature is of much less consequence than the
relationship the temperature of the new spot bears to that of the
old. The same place will on the one hand produce or accelerate,
or on the other hand cure or stay the progress of, consumption in
individuals born in climates of opposite characters. I have known
sojourn at Constantinople materially benefit English consumptive

1 The difference in the present and ancient climatic conditions of Provence, and
the existing virulence of the Mistral, are to a large extent plausibly referred to the
cutting away of dense forests, that tempered the desolating blast of that wind.

1 In respect of temperature and numerous other atmospheric qualities, the sub-
ject of change of climate is amply and variously illustrated in the classical volume
of Sir James Clark—awork which, as Isensee observes, "creates an epoch" in medi-
cal geography and therapeutics. (Geschichte der Medicin,p. 1585 ; Berlin, 1844.)

3 The degree to which the &priori system of argumentation has been pushed, in
regard of the influence of climate, verges occasionally on the ludicrous. As an
illustration of this, I mayrgfer the reader to the disquisition on the relative merits
of marine and inland residence in Richelmi's work on the Climate of Nice (p. 180.)
In his ingenious applications of meteorology—too ingenious by half—everything is
remembered, except the patient.
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patients; it proves confessedly destructive to Egyptians. 1 (2.) It
is a grave mistake to suppose that a given climate cannot effect
beneficial change in the condition of consumptive sufferers from
other regions, because those born within it themselves more or less
frequently fall victims to phthisis. Probably the earth offers no
more favorable spot to the tuberculized British patient than Nubia.
Yet the native Nubians are extensively destroyed by phthisis.
Again, the climates of Australia almost invariably prove service-
able to delicate Europeans, natives of northern latitudes ; yet pec-
toral disease is far from being unknown among the natives of
Australia of British stock.2 And hence, profoundly interesting
though this be, the study of the geographical distribution of disease
and of the isopathic zones marked out by nature on the earth's
surface,3 does not lend the aid, that might possibly have been
expected, in the selection of fitting climates for invalids of various
kinds. (3.) Extreme climates, as a rule, are injurious; tropical
heat exerts an unfavorable influence. Mere change of climate is
per se beneficial, provided there be no absolutely noxious quality
in the meteorology of the new region sought. (4.) Afortiori mode-
rately frequent change from place to place is more efficacious
therapeutically than prolonged sojourn at any one spot, although
the climatic characters of this be markedly salubrious. (5.) Theo-
retically speaking, steadiness of temperature from day to day, with
but slight nocturnal fall of the thermometer, ranks as a very im-
portant condition : but practically it turns out to be comparatively
insignificant. For those climes, Egypt and Australia, which furnish
from time to time the most striking examples of arrest of phthisis
in individuals of the Saxon and Celtic races of North Europe, are
glaringly deficient in this element of theoretical success. (6.) The
emotional influence of climate contributes to its successful or bane-
lul results on the physical state of the system more actively than is
imagined. But the nature of that influence cannot be predicted in
any individual case. I have known natives of the Canary Isles,
and English people long domiciled in the East or West Indies
charmed with the sunless gloom of London. 4 How long such
deficiency of light would continue to prove exhilarating, would prob-
ably depend in each individual onthe amount of temperament that
finds joy in variety. (7.) Next in importance to genial warmth

1 Hottentot soldiers at the Cape suffer more from pulmonary disorders than
white soldiers ; so, too, at Sierra Leone, blacks furnish a larger quota of chest-dis-
ease thanwhite soldiers—in the ratio of 6.3: 4.9 per 1000.—Vide Boudin, " An-
nates d'Hygiene," t. xlii.

2 Phthisis is, however rare. It is stated by Dr. J. Beddoe (" On Mortality in
Australia and in England," p. 5) that "the mortality in the colony of Victoria, from
all kinds of tubercular disease taken together, is less than that from phthisis alone
in any county in England."

3 For an interesting survey of the state of knowledge on this subject, vide
Aitken, " Handbook of Medicine," p. 727.

4 Sir J. Herschel found by the actinometer that the force of sunshine equalled
480.75 at the Cape of Good Hope, while ordinary good sunshine in England marks
no higher than 25° to 30O.—Athenaeum, April, 1835.



452 APPENDIX.

stands, as matter Of experience, the dry and bracing, or per contra
the moist and relaxing quality of climate. (8.) In the selection of
a locality, dominantly of one or other of these qualities, the ana-
tomical conditions, state ofprogress, and presumed intimate nature
of the existing affection are less faithful guides than the excess of
the strictum or the laxum in the organism generally, and the natural
partiality ofthe individual in one or the other direction. (9.) Places
subject to wind—whether this declare itself in excessive habitual
windiness, as in New Zealand 1—or in violent occasional wind
without specific properties—or in wind having specific properties,
as the mistral, the bise, the gregale, the simoom, the sirocco, or
the harmattan—are either altogether unfit for the residence of pul-
monary invalids, or can only be resorted to at seasons when those
winds do not prevail, or in limited districts where natural or
artificial protection is obtainable. (10.) Whatever be the difference
of opinion as to the influence of high or low barometric pressure
as an enduring state, there can be no doubt that regions cha-
racterized by rapid alternations in the weight of the atmosphere,
are unfit for pulmonary sufferers. (11.) But the difference of
opinion referred to is at the present day scarcely justifiable. For,
on the one hand, evidence seems to have been collected, as already
shown [1479*], calculated to prove that the sum-total of conditions,
existing in the atmosphere ofelevated regions, antagonizes the depo-
sition of pulmonary tubercle. And, on the other hand, where
spots on, or scarcely more elevated than, the sea-level, exhibit any
particular immunity, specific superadded conditions, themselves
antagonistic to tuberculization, may be traced in the climate. One
of these antagonizing conditions seems to be either actual malaria,
or the physico-chemical states conducive to malaria [1461]. (12.)
The quality of the food obtainable in any proposed place of abode
is a matter of essential importance. Defect in this point of view
will, especially in some persons, more than counterbalance any
advantage derived from superiority of climate. (13.) The peptic
qualities of an atmosphere—those that stimulate appetite and pro-
mote primary digestion—are a matter of grave consideration. The
climate which will, in any given case, prove most effectual in this
aspect cannot be announced d priori; I have known the appetite
more stimulated by the atmosphere of Pau and Torquay than by
that ofNice and Malaga. (14.) Climates vary in their influence on
the temper, both indirectly through the improvement or the reverse
they produce on the existing disease, and directly by some myste-
rious working in the system, appreciable but unintelligible. Phy-
sical mischief will not be repaired in a climate that renders the
temper morose and irritable.

1814. There are few pulmonary affections which may not be either
cured, or relieved, by the influence of judiciously selected climate.
Those ill-defined conditions included under the vague title of

1 Dieffenbach reports that in New Zealand there are scarcely more than twelve
calm days in the year.—Travels in New Zealand ; Lond. 1843.
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" delicacy of chest" may thus be completely removed, and for a
permanency—as likewise the tendency to winter-attacks of bron-
chitis. Chronic bronchitis in all its varieties, asthma, emphysema,
hay-fever, and chronic pneumonia are always to be relieved, occa-
sionally to be cured—and the disposition to recurring haemoptysis
effectually controlled.

But, of all diseases, incipient consumption is that in which the
efficacy of change of climate appears least questionable in the mass
ofcases. If in individual instances the experiment of change often
egregiously fails, the failure depends either on inappropriateness of
the spot selected—or, more commonly, on the very advanced con-
dition ofthe local and general suffering,when the change is effected.
The nearer the time of the first outbreak of the disease the new
climate issought, and the less serious the constitutional impairment,
the stronger the likelihood of benefit. But there is no condition,
be it ever so grave, in which at least temporary benefit may not
ensue. A singular fact is, that the systemic suffering may greatly
decrease, and the strength and flesh improve, though the local dis-
ease be actively increasing. I have under such circumstances
known reparative chances take place in one lung, while softening
and excavation advanced in the other.1

1815. Winter residences. —In order to facilitate the selection of a
winter-placeof abode for pulmonary invalids, the following classifi-
cation ofclimates is offered—with theproviso, however,thatit is only
in point of general character the different spots brought together can
be held to agree. The qualities ascribed toeach group are supposed
to be most marked in the order the various places are mentioned.

1816. Group I. Climates distinguishedby soft and relaxing character,
combinedwith moderately high thermometricrange.—TheAzores;2 Pisa;
Rome; Pau; Cove; Torquay; 3Penzance. 4 These climates, asa general
rule, agree with pulmonary and cardiac affections, attended with dry
bronchitis and a dry irritable state of skin, especially if the invalid
be constitutionally but little disposed to suffer from general languor.

1817. Group II. Climates less moist andrelaxing, ofsomewhat higher
thermometric range, and slightly more stimulant than those of Group T.
—Madeira; Teneriffe ;5 Palermo; Lisbon. Either ofthe two islands,
ofwhich the former is more relaxing than the latter, will be appro-
priate for persons in whom there is no prominent demand for a re-
laxing or bracing, but simply for a steadily warm and genial, air:
Funchal, from its superiority in the comforts and appliances of
civilized life, will probably long be preferred to Santa Cruz.
Palermo6 and Lisbon supply places of transition to the next group.

1 e. g., Mr. , seen with Mr. Daubeny, ofYork Place.
8 Bullar, "A Winter in the Azores."
3 Radclyffe Hall, " Torquay, in its Medical Aspect, 1857."
* Sir John Forbes, "Med. Topography of the Land's End."
6 Pinkerton, "Climate of Teneriffe ;" Monthly Journal, 1854.
6 Palermo is one of the many continental spots, admirably suited by climate for

certain consumptive invalids,rendered almost wholly useless to Englishmen by the
wretchedness of its accommodations.
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1818. Group III. Climates essentially dry and hot, with keen stimu-
lant quality more or less predominant.—Malaga; Nice;1 Cannes;
Malta; Algiers; Cadiz; and San Lucar. This group of climates
is well adapted for cases in which relaxation is at once a notable
character of the existing disease, and of the constitution at large.
Cases of chronic bronchitis, with copious discharge ; of phthisis,
similarly characterized; of feeble dilated heart; of humid asthma
and allied affections, benefit strikingly by the air of these places.
A dry, irritable state of mucous membrane, and chronic laryngo-
pharyngitis of whatever type, are made worse by them all. These
spots, too, especially Nice, Cannes, and Malta, exercise a peculiarly
exciting effect on the nervous system of some persons.

1819. Group IV. Climates possessing in a less degree the essential
attributes of Group III.—Corfu; San Eemo; Mentone; Villafranca;
Cimiez (Nice); Hyfcres.

1819*. Group V. Climates distinguished by warmth, dryness, and
purity of atmosphere, without notably stimulant or relaxing quality.—The Nile; 3 Rhodes. The most remarkable effects I have observed
in regard of the apparent suspension of phthisis, through the in-
fluence of climate, have been the results of life in a Nile-boat: yet
even to Egypt, the land of stillyenchantment, intellectual,emotional
and corporeal, the invalid must not repair without knowing that
his courage may be rudely tested from time to time by unusual
conditions of atmosphere;3 an observation which will, however,
more strongly apply to every other spot mentioned.

1820. Group VI. Places, ofwhich the favorable influence is mainly
dependent on their altitude above the sea-level.—The effect of rarefied,
and at the same time warm air, has scarcely been tried as yet on
European consumptive sufferers. But it is very certain that the
Peruvian practitioners habitually send patients who become phthi-
sical at Lima and other places, on or about the sea-level, to Are-
quipa, Rondos, or Huanuco. These and other spots, varying in
altitude from four to ten thousand feet above the sea-level, seem
unquestionably to exercise a favorable influence, not only on the
local disease, but on the attending diathetic state [1540]. That
enlargement of the capacity of the chest follows the habitation of
these elevated districts, by persons removing from the sea-level,
seems as certain as that the natives possess a thoracic development

1"Nice and its Climate," by Edwin Lee, M. D.
2 "Egypt and Nubia," by J. Dickinson, M. D., 1858.
3 Thus on the occasional violence of the winds, and severity of the cold, hear the

testimony of an American traveller, not the less trustworthy,because its terms are
florid. " Still ? why the wild winds pace up and down the Valley of the Nile, like
his mad hounds howling for Actseon; like all the ghosts of all the three hundred
dynasties anterior to history, demanding to live again Warm ? why,
the Howadji sat more voluminously swathed in coats, cloaks, and shawls, than
mummies in their spiced bandages. They began, bravely, with sitting in front of
the cabin; warmly wrapped inwinter-clothes, and only a little chilly, played that
it was summer, and conversed in a feeble, poetic way of the Egyptian climate.
Gradually they retreated to the divans in the cabin, and cursed the cold."—Nile-
Notes of a Howadji, by Curtis.
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ranging considerably above the average of those exposed to high
barometric pressure [1031].

1821. Group VII. Districts where, in combination with moist
warmth, Malaria prevails.—The claims of Pozzuoli as a winter resi-
dence for phthisical invalids have of late been strongly urged by
MM. Renzi and Carriere. 1 The latter marvels that Pozzuoli, " as-
suredly possessed of a milder winter than any other station in
Italy," has so long been neglected by medical art. Not only does
the climate favorably modify the symptoms of phthisis, according to
these observers, especially when accompanied withan irritable state of
the mucous surfaces; it actually removes those symptoms altogether.

The efficacy of the air of Pozzuoli seems so remarkable to M.
Renzi that its soft warmth cannot alone explain the influence; and
he suggests that the mingled sulphur vapor may play the part of
"balsamic remedies" in regard of the pulmonary apparatus. M.
Carriere justly objects that volcanic emanations, such as pervade
the local atmosphere, must be of complex nature, and that a single
form of them cannot logically be selected as the probable cause of
the observed effects.

May not the paludal emanations of the soil have much to do with
the antagonizing influence exhibited in regard of phthisis ? At all
events the ordinary effects of malaria do not exhibit themselves in
phthisical persons sent to this district, though the inhabitants are
malariously poisoned to the highest degree. It is remarkable
enough that another climate, that of Venice, which M. Carriere
affirms to be "one of the best climates during the first stage" (loc.
cit. p. 465), is distinctly malarious. Considered independently of
their miasmatic attributes, both Pozzuoli and Venice would rank
with Group I. Of the amount of accommodation obtainable at
Pozzuoli no great hopes can be entertained.

1822. Group VIII. Places in the British Isles protected, more or
less completely, from northerly and easterly winds, and therefore supe-
rior as winter residences to spots of about the same temperature but more
exposed.—Undercliff; Hastings; Hotwells (Clifton); Dover; Bour-
nemouth; Grange. Grange, a spot on the shores of Morecombe
Bay, but little known, appears to offer a striking example of the
singular modifying effects which local influences may exercise on
the regional characters of climate. Myrtles thrive well in the open
air here till after Christmas; the quality of the air is soft and
soothing; and the thermometer often marks ten degrees and up-
wards higher here than at Kendal and the surrounding spots. I
entertain no doubt Grange offers a favorable place for winter resi-
dence to invalids from the northern districts.

1823. Havana, the capital of Cuba, unfortunately offers such bad
accommodation that the advantages of its genial winter climate are,
practically speaking, lost. Harbor Island, Nassau (New Provi-
dence), and some other spots among the Bahamas, afford available

» Le Climat de l'ltalie, pp. 221—224; Paris, 1849.
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winter residences for persons who, on other grounds, might find
the western hemisphere desirable. There are certain parts of
Florida in which, if I can credit the statements made by some pa-
tients, the qualities of the climate surpass those of any part of the
globe. Buenos Ayres, too, is highly lauded.

1824. Summer Residences.—If the patient have wintered in the
south-west of France, beautiful summer excursions are afforded in
the valleys of the neighboring Pyrenees—Eaux Bonnes, Bagneres
de Bigorre et de Luchon, Cauterets, St. Sauveur, &c. In some of
these places, especially Eaux Bonnes and Cauterets, are mineral
waters of undoubted utility in bronchitic disorders.1

1825. The Baths of Lucca are of easy access to the invalid who
has wintered at Eome or Pisa; Castellamare or Sorrento to those
returning from Palermo, Malta, or Egypt.

1826. The air of Switzerland agrees well with many consump-
tive patients during the milder portions of the year; the pretty
villageof Montreux, completely sheltered from the north-east wind,
is an available spot even in the spring and autumn.

1827. Spring Residences.—Many places, more or less excellently
adapted for the invalid in the winter, become detrimental in the
earlier part of the spring, from the prevalence of active winds :
Malaga, Malta, Nice, Ventnor, are instances in point. Egypt and
Algiers are less open to this objection than most foreign places of
resort; Bournemouth and Clifton perhaps suffer less in our own
country from vernal east wind than most other spots frequented by
pectoral sufferers.

TREATMENT BY THE COMPBESSED-AIB BATH.

1828. Upwards of sixty years ago the Royal Society of Sciences
at Haarlem proposed, as a subject for competition, the influence of
condensed air on animal and vegetable life. The queries put by
the Society appear to have met with no response. At a later period
Sir John Sinclair suggested, on the ground of experiments made
by certain persons on the lower animals, that individuals in given
states of disease, might be made to breathe with advantage com-
pressed air. But to M. Junod we are indebted for thefirst authentic
experiments on the human subject in the state of health.8 These
experiments seem, however, to have been rudely conceived and
executed —whence, probably, the decisively unfavorable Report of
Magendie on the subject, declaring that the treatment by com-
pressed air was inapplicable to the human subject.3

1829. Meanwhile M. Tabarie" appears to have been conducting a
series of most careful trials; and to have had the merit of estab-
lishing the feasibility of the system. Under his direction M. Ber-

1 Vide, for a very complete medical account of the Pyrenean district, Taylor on
" The Climate of Pau," 2d edition.

2 Seances de l'Acad. des Sciences, Aout, 1835.
3 Bertin, "Du Bain d'Air Comprime,"p. 7—a logically and conscientiously writ-

ten volume.
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tin, at Montpelier, as also MM. Pravaz, 1 Milliet, and others ofLyons,
have largely applied condensed air in the treatment of a variety of
affections.

1830. The apparatuses invented by M. Tabarie*, are hollow sphe-
roids of wrought iron, of various sizes, to hold one, two, or ten or
a dozen persons at once. The air is pumped in by steam-engines
—and a contrivance adapted by which that vitiated by respiration
is removed. The least pressure employed medically is about half
an atmosphere, the greatest two-thirds of an atmosphere. Each
sitting lasts two hours; the first half hour is occupied in increasing,
the last in lowering, the pressure; an hour is consequently passed
under the full excess of pressure. The mean number of baths
required for various chronic diseases is said to vary from thirty to
forty.

1831. Physiologically these baths slacken the pulse and respira-
tion as a rule; drive the blood from the surface ; excite the appe-
tite ; and throw into the system an excess of oxygen. The venous
circulation is said to be rendered more active, and secretion and
absorption promoted.

Singularly enough, some of the effects are precisely the same as
those produced by diminished atmospheric pressure—difficulty of
utterance, feebleness of voice, inability towhistle, without the least
disposition to cough; sense of pressure on the membrana tympani;
and much thirst, without notable excitement of the urinary organs.

1832. The pulmonary affections saidto be benefited by this treat-
ment are, especially, acuteand chronic bronchitis, asthma bothhumid
and dry,and emphysema. That a sense of comfort is experienced,
while in the bath, by asthmatic sufferers, seems indubitable: and I
have certainly received strong disinterested testimony to the fact,
that permanentrelief may be obtained in the latter affection; but,
on the other hand, it has,not occurred to me to meet withany case
in which actual cure even of spasmodic asthma has clearly followed
the very fullest employment of the system. M. Pravaz records
some few cases where amelioration appears to have been effected
in the first, and even in the second stage of phthisis. But a much
more extensive, and a more cautiously interpreted, experience, than
any hitherto obtained, is required on the entire subject.

INJECTIONS INTO THE BRONCHIAL TUBES.

1833. That considerable relief of laryngeal irritation, improve-
ment of the voice, diminution of dysphagia, and an easier condition
of breathing may be obtained in the laryngeal affections attending
phthisis, by sponging the back of the pharynx, the epiglottis, and
the confines of the upper orifice of the larynx with a strong solu-
tion of the nitrate of silver, cannot be doubted. The fact is exem-

1 Emploi Medical de FAir Comprint, 1850. See, also, " Compressed Air as a
Therapeutic Agent," by A. Simpson, M. D., 1857.
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plified in every-day practice. But how stands the evidence as to
the alleged utility and practicability of sponging the interior of the
larynx itself, and of injecting the bronchial tubes, and the interior
of pulmonary excavations ? The following are the inferences which
I feel justifiedin drawing from my own observation,fortified by the
extended experience of others.

(a.) No proof exists that the interior of the larynx, at and below
the true vocal cords, has ever been reached with the sponge and
probang in the living subject. The feat is of most difficult accom-
plishment in the dead body—an amount of force being required,
which would be utterly unjustifiable in the case of the living person.
(b.) The utter fallacy of supposing that, because a hollow tube,
passed beyond the root of the tongue, influences the flame of a can-
dle held before its external orifice, therefore the internal end of
that tube has reached the trachea, has been fully proved. It has
been shown that if a hollow tube be purposely pushed into the
oesophagus, almost to the cardiac orifice of the stomach, the flame
of a candle will be drawn to or blown from the orifice with inspi-
ration and with expiration.1 (c.) I have made numerous attempts
with a curved silver catheter, provided with a gutta-percha hollow
bell at the external end,2 to reach the trachea. But I have never
felt satisfied I had succeeded, (c?.) There can be" little doubt that
the failure to reach the interior of the windpipe is matter for con -gratulation to both patient and operator. For occasionally an
unusually large quantity of the fluid injected from the catheter,
accumulates about the upper part of the larynx, and not being
instantly sputtered away by the convulsively energetic cough that
ensues, a few drops make their way into the larynx. The terrible
suffering that follows and holds on in a more or less aggravated
form for some while, shows that disastrous results must follow,
were any quantity of the caustic fluid really thrown into the tubes,
(e.) In a word, it appears to me, the alleged injection has never
been demonstrably executed; and were a process invented by which
it might be effected, I believe its execution would be unjustifiable.

OSTEOID OF THE LUNGS.

1834. Aremarkable example ofthis rare form of disease occurred
some time since in Mr. Quain's practice at University College Hos-
pital. The specimen may be seen in the Museum (No. 4181).

1 Results of New York Commission confirmed by Erichsen, " Science and Art of
Surgery," 2d edition, p. 751. The experiments of Professor Grriesinger, of Tubin-
gen, on this point, are peculiarly interesting and conclusive ; for he started on his
inquiries with the conviction, subsequently most fully and candidly relinquished,
that the introduction of a catheter below the vocal cords was easily to be effected.
(Deutsche Klinik, April 17, and July 17, 1858.)

2 Made by Coxeter, Grafton-street,East.
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A

Abdomen, respiratory expansion of,28; do.
in the sexes, compared, 29; accumula-
tions in, modify respiration-movements,
33 j pleurodynia spreading to, 158.

Abscess, mediastinal, 448; sternal, simu-
lating mediastinal disease, 161; pneumo-'
nic, symptoms of, 293.

Acephalocysts, pulmonary, anatomy of, 417;
signs and symptoms, 418; diagnosis, 419;
prognosis, 419 ; treatment, 420 ; entering
lung from liver, 419.

Acromial angle. 20, note.
Adhesions, distinguished from agglutina-

tions, 207.
iEgophony, characters of, 127; duration of,

127; physical conditions of, 127, 128;
seat, 128; movableness, 128; in simple
hepatization? 128; theory of, 138; auto-
phonic, 139.

Age, as influencing, percussion results, 69;
course of capillary bronchitis, 166; mor-
tality from pneumonia, 294, 301; fre-
quency of pulmonary gangrene, 313 ;
phthisis, 377 ; action ofcod-liver oil,389.

Agglutinations distinguished from adhe-
sions, 207.

Ague and phthisis antagonistic, 367.
Air inlungs, persistent, residual, tidal, &c.,

49; distribution of, traced by measure,
53; volume of, whereby affected, 50 ; of
expiration, its characters in disease, 154,
289; of pneumothorax, its composition,
245.

Albuminuria, in pneumonia, 291; in phthi-
sis, 360.

Alcohol as remedy in phthisis, 395.
Alcoholism antagonistic to phthisis? 367,

395.
Algiers, its climate, 454, 456.
Alkaline treatment of acute bronchitis, 172;

of chronic, 180; of pneumonia, 300.
Alum in hooping-cough, 443.
Ambulatorypneumothorax, 247, note.
Amphoric percussion resonance, 74 ; differs

from tympanitic, 76; respiration, 102;
rhonchus, 110; vocal resonance, 127; tus-
sive do., 140; echo, 140.

Amyloid deposit in lungs, 337.

Anasarca,producing pseudo-friction, 119; in
convalescent pneumonia,294. See(Edema.

Aneurism, diagnosis from pulsatile empye-
ma, 242.

Angle, acromial, 20, note; costal, 23 ; do. in
disease, 23 ; sternoclavicular, 20, note.

Antagonism between tubercle and carbona-
ceous bronchitis, 186; ague, 367 ; cyanse-
mia? 369; alcoholism, 367 ; cancer, 411;
other diseases, 366.

Antimonyin bronchitis, 172; in pneumonia,
299 ; tolerance of, 299.

Apoplexy, pulmonary. See Hemorrhage.
Apex, respiration in right and left, 90.
Apnoea, nervous, 252.
Appetite, as influenced by climate, 452.
Application of hand, its objects, 35 ; how

performed, 35 ; its special value, 35.
Arequipa, its atmosphere, 454.
Arsenical cigars in emphysema, 268.
Arteries, signs of pressure on, 152; bron-

chial or pulmonary, chief agents in pneu-
monia ? 279; and in pulmonaryapoplexy?
323. See Subclavian.

Asses' milk in diet of phthisis, 396.
Asthma defined, 421; spasmodic, its me-

chanism, 421; symptoms and signs, 422
424; lung-collapsefrom, 255 ; causes, 425 ;
course, 425 ; diagnosis, prognosis, treat-
ment, 426 ; paralytic bronchial, 428 ;
hcemic, 429.

Atelectasis defined, 254; symptoms, 256 ;
prognosis, diagnosis, treatment, 256, 257.

Atmosphere, rarity of, enlarges lungs, 271,
454; beneficial in phthisis, 394, 455.

Atrophy of lung, its effect onpercussion, 69 ;
general senile, its anatomy and signs, 272;
local, its causes, 272.

Auscultation, pulmonary, immediate and
mediate, 81, 82; precautions in, 83—85 ;
of voice, 119.

Australian climate, 451.
Autophonia, 139; segophonio, 139.
Azores, their climate, 453.

B
Bahamas, their climate, 455.
Baths, in phthisis, 396.
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Beard, epiglottis after removal of, 396.
Belladonna smoke in emphysema, 268.
Bistre-colored haemoptysisa sign of pulmo-

nary apoplexy, 325.
Black currant sputa, 321.
Blackphthisis, 185.
Blisters, antagonize or sympathize according

to distance, 227, note; action in acute
pleurisy, 227 ; effioacy in chronic do., 229 ;
period for, inpneumonia, 300.

Blowing respiration, 98 ; tubular, 98; dif-
fused, 99; theory, 100.

Blood, in carbonaceous bronchitis, 186; in
pneumonia, 290 ; in phthisis, 359.

Blood origin, bronchitis of, 189;pleurisy of,
238; pneumonia of, 304; lung gangrene
of, 311.

Blood-letting. See Venesection.
Bone, resonant, 56.
Bournemouth, its climate, 455, 456.
Bowels, state of, in phthisis, 353.
Brain, tubercle in, 364; cancer in, latent,

412, note.
Brandy, in pneumonia, 300 ; in phthisis,

395.
Breath in disease, 154, 289.
Breathing, calm, different in male and fe-

male, 29; influence ofage upon, in female,
29 ; object of female mode of, 30 ; how af-
fected by stays, 30; by posture, 31; by
disease, 31; frequency of, its variationsin
health, 40 ; in disease, 40; rhythm of,
perverted, 32 ; forced, 30; its effect, when
habitual, on calm action, 29.

Breathingvolume, 50 ; modifications of, 51;
of little use in diagnosis, 51; affected by
pregnancy? 30.

Bronchi, narrowing and obliteration of, 190;
its causes, symptoms, and signs, 191;dila-
tation of, 192; its anatomy, 192; mechan-
ism, 193; speed of evolution, 193; asso-
ciations, 194; signs, 194; symptoms, 194;
diagnosisfrom excavation, 195; prognosis
and treatment, 196; tubercle of, 196 ; can-
cer of, 197; polypi of, 197; fistula of, 208.

Bronchial flux in empyema, 220; casts in
plastic bronchitis, 183; in haemoptysis,
184.

Bronchial glands, inflammation of, 197; tu-
berculization of, its anatomy, 197; symp-
toms and signs, 199; diagnosis, prognosis,
and treatment of, 201, 202 ; acute course,
202 ; cirrhosis of, 202 ; cancer of, 203.

Bronchial muscles in bronchitis, 241.
Bronchial respiration, healthy, 91; morbid,

97.
Bronchitis, its varieties, 182; acute, larger

sized, its anatomy, 162; causes, 164;
symptoms, 164; course, 163; signs, 167;
diagnosis, 169; treatment, 170; capillary,
its anatomy, 164; causes, 164;symptoms,
164; prognosis, 166; diagnosis, 169;
chronic, degrees of, 174; bronchorrhoeal,
176 ; dry, 176; emaciation in, 175; signs,
177; anatomy, 177; diagnosis and prog-
nosis, 178; treatment, 179; plastic, its
anatomy, 182; signs, 183; symptoms and
treatment, 183; mechanical, 185 ; carbon-
aceous, 185; secondary, 188.

Bronchophony, 122; conditions, 123; the-
ory, 130; pectoriloquous, 124; import,
124—126. See

Bronchorrhoea, 176; treatment, 181.
Bubbling rhonchus, 109 ; simulation of, 118;

hollow, 110.
Buenos Ayres, its climate, 456 ; in treat-

ment ofbronchial affections, 184.
Bulbousness of fingers in phthisis, 358 ; in

empyema, on affected side, 220.
Bulging of chest, 25 ; of interspaces, 34.

0
Cadiz, its climate, 454.
Camphor-smokein emphysema, 268.
Cancer, pulmonary, commonly attended by

mediastinal do., 416 ; its laws, 410 ; ana-
tomy, 410; local effects, 411; signs of
nodular, 412; of infiltrated, 413; local
symptoms, 412, 413; general do., 415 ;
mode of death, duration, 415 ; diagnosis,
415 ; treatment, 416 ; mediastinal, 416;
ofbronchial glands, 203 ; of brain, latent,
412, note.

Cannes, its climate, 592.
Capacity "vital," 51; of lungs for air, de-

termination of, 49.
Cape, chest disease at the, 451, note 1.Carbonaceous bronchitis, its cause, 185;

anatomy, 186; antagonizestubercle, 186;
state of blood in, 186; symptoms, 186;
simulating phthisis, 187; treatment, 187;
prophylaxis, 187.

Carcinoma. See Cancek.
Caries ofvertebras in phthisis, 353, 356.
Carnification of lung, 253, 277.
Cartilages, resonant, 56 ; costal creakingof,

118.
Cartilaginous tumors in lung, 416.
Catarrh, dry, 176; of summer, 187.
Cavernous respiration, 100; its mechanism,

101; without a cavern, 102; rhonchus,
110.

Cavity, tuberculous, its signs, 344.
Centrifugal pressure-signs, 154; absent in

pleuritic effusion, 213.
Change of air. Sec Climate.
Chemistry ofpneumonia, 280 ; of phthisical

sputa, 348.
Chest, its regions, 18; capacity for air, 49 ;

delicate, removable bychange of air, 453.
See Measurements and Movements.

Chest-measurer, 45; its clinical worth, 46.
Chest-walls, condition of, affects percussion-

sound, 68 ; muscular sounds in, 119 ; lung-
collapse from paralysis of, 255.

Chlorides in pneumonic urine, 291.
Chloroform-inhalation, in pneumonia, 301;

in emphysema, 268; in asthma, 427; in
hooping-cough, 443.

Chorea, pulse-respiration ratio in, 40; me-
chanism of infrequent breathing in, 252.

CholeraAsiatica, residual air, expressed in
actu mortis, 49; alvine epithelium in,
163; expired air in, 155; pulmonarycol-
lapse and emphysema in, 269 ; antagonis-
tic of phthisis, 367.
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Cigars, camphorated, arsenical, &c, in em-
physema, 268.

Cimiez, its climate, 454.
Cirrhosis of lung, its anatomy, 318; locali-

zation, 318, 321 j nosogeny, 319 ; symp-
toms and signs, 319; haemoptysis in, from
which lung ? 319 ; diagnosis, 320 ; prog-
nosis and treatment, 321; of bronchial
glands, 202.

Clavicle, percussion of, 64; respiration-
movements, 28; curved, 26.

Clearness, rejected as percussion-term, 54.
Clifton, its climate, 455, 456.
Climate, its multifarious elements, 449; ef-

fects not always explicable by meteorolo-
gy, 450; emotional influences of, 451;
general laws regulating the operation of
change of, 450; diseases benefited by
ditto, 452 ; climates classified, 453 seq.

Clothingin phthisis, 396.
Clubbed fingers in phthisis, 358; in empye-

ma, on affected side, 220.
Coagulation, venous, in phthisis, 355.
Cod-liver oil, effects in bronchitis, 180 ; in

phthisis, 388 ; its chemistry, 390.
Caecum, latent ulceration of, 419.
Cogged-wheel rhythm, 95 ; in phthisis, 343.
Collapseof lung, 254; various mechanism

of, 254 ; in bronchitis, 164 j with narrowed
bronchi, 191; in hooping-cough, 439 ; in
cholera, 269.

Colliers' bronchitis, 186.
Colon, ulceratedwithout diarrhoea, 354, note.
Complementary air, 50.
Complexion of the phthisical, 386.
Compressed-air bath, 456 ; its effects, 457.
Compression pseudo-rhonchus, 112.
Conduction of voioe, 129; ofheart's sounds,

143; horizontal, 78; ditto, in cancer of
lung, 413.

Congestion of lung,mechanical, causes, 273;treatment, 274; passive, anatomy and
symptoms, 274; signs, 275 ; treatment,
275; active, seat, Ac, 275; symptoms
and treatment, 276.

Consensual control of chest-movements, 31;
of intercostal ditto, 33.

Consonance, thoracio, 132, 134; rhonchus
of, questioned, 135.

Constantinople, in phthisis, 451.
Constipation,with intestinal ulceration, 353.
Consumption. SeePhthisis.
Cooingrhonchus, 105.
Corfu, its climate, 454.
Coryza, curable in limine ? 171; significant

of primary bronchitis, 162.
Costal angles, 23 ; in disease, 33.
Cough, fremitus of, 38; auscultation of, 139;

bronchial, 140; cavernous, 140 ; ampho-
ric, 140; segophonoid, 140.

Countenance, in emphysema, 262.
Cove, its climate, 453.
Cracked-metal note, 74, 75 ; from pleuritic

effusion, 216; simulated in bronchitis, 75;
and in chests of crying children, 75.

Crackling, friction, 116; rhonchus, dry, 108;
ditto moist, 108.

Creaking, friction, 116; pseudo-rhonchus in
costal cartilages, 118.

Cream in phthisis, 391.
Crepitant rhonchus, 105; mechanism, 106 ;

simulated, 118; not constant in pneumo-
nia, 281; primary and redux distin-
guished, 285 ; confounded with fine bub-
bling, 286 ; theory of, 286, note.

Crises, doctrine of, 292, note; inpneumonia,
292, note.

Cuba, its climate, 455.
Curvature ofspine, 26, 31; of sternum and

clavicle, 26.
Cyanaemia, its influence on phthisis, 369,

409.
Cystoma of lung, 410.

D
Deafness, unilateral, as pressure-sign, 154.
Death, sudden, in phthisis, 370.
Deferred respiration, 95.
Delirium tremens simulating acutephthisis,

407.
Depression of chest, its causes, 26.
Diagnosis, physical, its methods, 18.
Diaphragm, its part in respiration, 29;

movements perverted, 33; its situation in
health, 148; in disease, 149; how ascer-
tained, 149.

Diarrhoea, phthisical, 353; in emphysema-
tous dyspnoea, 263.

Diet in phthisis, 394 ; in haemoptysis, 334;
amylaceous, increases sugar in pneumonic
sputa, 289, note.

Diffused blowingrespiration, 100.
Digestion in phthisis, 351.
Dilatation ofbronchi. See Bronchi.
Disease, functional implies structural, 17;

geographical distribution of, fails to ex-
plain effects of change of climate, 451.

Diseases benefited by selected climate, 452.
Displacement of heart, 146; in pleuritic

effusion, 212; of mediastinum, 148 ; of
diaphragm, 148; of liver, 151; ofspleen,
151; of stomach, 151.

Distortion ofchest, 26.
Divided respiration, 95.
Dover, its climate, 455.
Dropsy, not from emphysema, 263.
Dryness ofbreath sound, 86.
Duct, thoracic, hypothetic effects ofpressure

on, 154.
Dulness, rejected as percussion-term, 54.
Duodenitis, phthisical, 354.
Dynamic percussion-signs, 79.
Dysphagia, as pressure-sign, 154; from can-

cer of lung, 415 ; from mediastinal tumor,
mechanism of, 154.

Dyspnoea, nervous, 252; congestive, 275;emphysematous, 261; phthisioal, 349 ;
pneumothoracic, 246; of pulmonary can-
cer, its elements, 414; why absent in pul-
monary atrophy, 272.

E
Echinococci, of lung, 417; in sputa, 419.
Echo, 134; thoracic, 135; amphoric, 140
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its site, 141; mechanism, 141; conditions
of, 142; metallic, 140. See Metallic
tinkling.

Effort causing subcutaneous emphysema,
271; haemoptysis, 329.

Effusion, pleuritic, heart displaced by, 212;
diagnosis from enlarged liver or spleen,
224; tubercle, 225; hepatization, 223.

Egypt, its climate, 451, 454, 456.
Elasticity of lungin excess, 48.
Elevated regions antagonize tubercle, 452,

454.
Elevation ofchest, 26.
Elevation movements ofchest, 27; perverted,

32.
Emaciation inbronchitis, 175; in pneumonia,

292; in phthisis, 356 ; oscillates in ditto,
357; absent in ditto, 358; in pulmonary
cancer, 415.

Emetics in acutebronchitis, 172; inphthisis,
399.

Emphysema, vesicular, its anatomy, 257;
localization, 258; alliances, 258; relation
to tubercle, 258, 270; friction sound from,
115; chronic, 259 ; hereditary, 259 ; me-
chanism, 259 ; symptoms, 261; signs, 263;
diagnosis and prognosis, 267 ; treatment,
267 ; its efficacy, 267 ; acute, 269 ; second-
ary, masking tubercle, 270 ; interlobular,
origins, 270; signless, 271; subcutaneous,
from effort, 270.

Empyema, causes, 222; symptoms, 219 ;
prophylactic against haemoptysis, 220 ; in-
fluence of sex on occurrence of, 221; me-
tastasis by bronchial flux ? 220; odor of
expectoration, 220; terminations, 221 ;
alliances, 222 ; treatment, 228 ; paracen-
tesis for, 230 ; fistulous, 221; pulsatile,
subcutaneous, 241; do. intra pleural, 241.

Entophytes, pulmonary, 421; in phthisical
sputa, 348.

Entozoa of lung. See Acephalocysts.
Epiglottis, phthisical ulceration of, 361.
Epistaxis, postural treatment of, 333.
Exaggerated respiration, 92 ; vocal reson-

ance, 122.
Excavation, tuberculous, its signs, 345.
Exercise in phthisis, 396.
Exhalation of blood from bronchi debated,

322.
Expansion, morbid, ofchest, and causes, 24.
Expansion movements of respiration, tho-

racic, 27 ; diminished, with exaggerated
elevation, 32 ; calm and forced, 47; abdo-
minal, calm, 28, 45; forced, 47.

Expectant management ofpneumonia, 301.
Expectoration in bronchitis, 163, 165, 175;

in emphysema, 262; in pulmonary gan-
grene, 313; inphthisis, 347; in pulmonary
cancer, 414 ; in hooping-cough, 437; at-
tending mediastinal tumor, 446 ; of bron-
chial casts,183; of lung-tissue,ingangrene,
315 ; do. in phthisis, 347 ; of hydatids,
418.

Expiration, muscular force of, 54.
Expiratory sound, 87; clinical importance

exaggerated,96.
Expiration, its ratio to inspiration perverted,

32.

Expiration, air of. See Air.
Exudation, pleural friction-sound without,

208.
Eye, glistening, in phthisis, 364; prevailing

color of, inphthisis, 386.

F

Face, its hue in emphysema, 262 ; in pneu-
monia, 291.

Farcy, case of, 337.
Fat, disliked by the phthisical, 357; inpneu-

monic lung, 279.
Fecundity of the phthisical female, 359.
Fever. See Typhoid.
Fingers, bulbous in phthisis, 358.
Fistula, bronchial, 208; parietal, in em-

pyema, 221; cesophago-bronchial, 111; in
ano, phthisical, 377.

Flattening ofchest walls from bronchial ob-
struction, 31; from debility or paralysis
of muscles, 32 ; in phthisis, 340.

Florida, its climate, 456.
Fluctuation, intrathoracic, its varieties, 99.
Fetor in gangrene of lung, 313; without do.

314 ; in bronchitis, simulating gangrene,
175.

Forests, their influence on climate, 450, and
note. |Fredericq's gum-line in phthisis, 353.

Fremitus, cardiac, in hepatized lung, 282;
vocal, 120, see Vocal Vibration ; fric-
tional, rhonchal, tussive, 38 ; vocal. See
Vibration.

Friction, pleural, without exudation, 208;
may elude observation, 209 ; in pleuro-
pneumonia, 209.

Friction sound,pleural, 113; grazing, 113;
rubbing, 114; do. in emphysema, 115;
grating, 115; creaking, 116 ; crackling,
116 ; simulated, 118; peritoneal, diagnosis
from pleural, 223.

Funchal, its climate, 453.

a
Gallic acid in haemoptysis, 333; .tinges ex-

pectoration. 334, note; modes of elimina-
tion, 334.

Galvanism in bronchitis, 174; in emphyse-
matous dyspnoea, 268.

Gangreneof lung, anatomy, 310; conditions
of origin, 311; symptoms, 313; signs, 314;
terminations, 314 ; mode of death from,
314, 320; diagnosis, 314 ; prognosis, 316;
treatment, 316 ; odorless, 316; intermit-
tent, 316; simulatedby bronchitis, 175.

Gas, ofpneumothorax, its composition, 245;
pleural secretion of, 77.

Glands, Brunner's, tuberculized, 354; ex-
ternal lymphatic, do. 354.

Glottis, oedema and spasm of, effects on re-
spiration, 31.

Glycerine as substitute for cod-liver oil, 391.
Grange, its climate, 455.
Grating friction, 115.
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Grazing friction, 113.
Gum, as a remedy in phthisis, 396.
Gums, red line of, in phthisis, 353; from

metallic impregnation, 353, note.
Gurgling rhonchus, 110.
Gymnastics in phthisis, 396.

II
Haematemesis, diagnosis, 331.
Haematoma, pulmonary, 409.
Haemic asthma, 429.
Haemoptysis, origins of, 326 seg.; connection

with tubercle, 327; in pneumonia and
bronchitis, signifies tubercle 289, 327;
from heart disease does not coexist with
phthisis, 328 ; sooty colored, a sign of
pulmonary apoplexy, 325; microscopic, in
mitral disease, 325 ; characters of blood,
330 ; diagnosis, 330 ; treatment,332 ; pro-
phylaxis, 334 ; tubercular, no established
anatomy of, 323 ; laws of, 348; characters
of, 349; prognosis of, 378 ; gangrenous,
313 ; cirrhotic, from which lung? 319;
cancerous, 328; hysterical, 326, 329.

Hemorrhage, pulmonary, defined, 321;
bronchial, singularly rare, 322; paren-
chymatous (apoplectic), nodular, 323; and
diffused, 324; interlobular, 324 ; causes,
324; symptoms, 325 ; signs, 325; treat-
ment, 325.

Haemothorax, causes, 203; symptoms, signs,
diagnosis, and treatment, 204. 1Hair, white, onphthisical thorax, 357; pre-
vailingcolor of, in phthisis, 386.

Hardness of percussion sound, 70, 71; of
breath sound, 86.

Harrison's sulcus, 149.
Harsh respiration, 97.
Hastings, its climate, 455.
Havana, its climate, 455, 449, note i.Hay fever or asthma, 187.
Heart, pitch and resistance compared with

liver's, 65 ; displaced, 146 ; in phthisis,
346; inpneumonia, 281; in pleurisy, 212;
site ofafter absorption of effusion, 215.

Heart's sounds transmitted through morbid
lungs, 143; intensified, 143 ; weakened,
144; over tubercle, 344; over emphy-
sema, 266 ; affected by displacement, 212 ;
murmurish at base in phthisis, 344.

Hectic fever, 350.
Hepatitis, not an active cause of jaundice,

290.
Hepatization, 276 : diagnosis from pleuritic

effusion, 223; cardiac tremor of, 282;
gray, 277; do. not necessarily suppura-
tive, 279.

Hereditary character of emphysema, 259,
of phthisis, 372.

Herpes zoster, symptoms preceding, 158;
pain succeeding, 160.

Heteromorphism, thoracic, 24.
Hissing rhonchus, 104.
Hollow percussion, 73; respiration, 100;

rhonchus, 110.
Hooping-cough defined, 436; course and

symptoms, 436 ; signs, 438; morbid ap-
pearances, 439; complication, 440; causes,
440 ; infectiousness, 440 ; mortality, 441 ;
prognosis, 441; diagnosis, 441; nature,
441; treatment, 441.

Hydatids. See Acbphalocysts.
Hyperaesthesia,pulmonary, 251.
Hypaesthesia, preceding death, 274.
Horizontal conduction of percussion sound,

78 ; in pulmonary cancer, 413.
Hotwells, its climate, 455.
Huanuco, its atmosphere, 454.
Hydropneumothorax. See Pneumothorax.
Hydrophone, 83.
Hydrothorax, causes, 242 ; symptoms, 243 ;

metastasis of, by bronchial flux, 243 ;
treatment, 243.

Hyferes, its climate, 454.
Hygrometry ofexpired air, 155.
Hypostatic pneumonia, 274.
Hypertrophy of lungs, general, natural in

upper regions of atmosphere, 271; unila-
teral, from inactivity of fellow,271; anato-
my and physiology, 271 ; signs, 272.

Hysteria, range ofpulse respiration ratio in,
40; haemoptysis, 326; simulating phthisis,
369, 386.

I
Ileum, ulcerated, with diarrhoea or consti-

pation, 354.
Infantile pneumonia, 303.
Infectious character of hooping-cough, 440.
Influenza, invasion, 430 ; symptoms, 430 ;

terminations, 432; complications, 432 ;
sequelae, 433 ; mortality, 433; dissemina-
tion, 434 ; duration, 434; aetiology,434;
treatment, 435

Inhalations in chronic bronchitis, 179, 180;
in phthisis, 400 ; of ipecacuan powder,
effects of, 187.

Inhibition, nervous,427.
Injections into bronchi, 457.
Inspection ofchest, 22 ; its objects, 22; how

performed, 23.
Inspiration, proportion to expiration, 28;

wherebyperverted,32; muscular force of,
54.

Inspiratory sound, 87.
Intellect in phthisis, 355
Interspaces, in breathing, 28 ; in the sexes,

29; in disease, 34 ; in emphysema, 263,
265 ; muscular inflammation, its alleged
effeot upon, 264, note.

Interlobular emphysema, 270; hemorrhage,
324; pneumonia, 304.

Intermittence of tubular respiration, 284;
of fetor of lung-gangrene, 313 ; of gan-
grene, 316.

Intestinal, percussion sound, 78 ; do. affects
lung percussion, 66 ; ulceration, latent,
354; cicatrization, causing death, 372.

Iodine-injection after paracentesis thoracis,
237.

Ipecacuanha inhaled, effects of, 187.
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J

Jaundice, pneumonic, mechanism of, 290.
Jerking respiration, 94; in neuralgia of

lung, 251; importantsign of tubercle,343.

K

Kendal, its climate, 455.
Kidney, enlarged, respiration-sounds over,

90.
Knife-grinders' disease, 185.

L

Lacing, tight. See Stays.
Laryngeal, percussion-sound, 66 ; respira-

tion, 91.
Laryngitis, its influence on respiration, 31;

tuberculous, treatment of, 401, 457.
Larynx, diseases of, causing haemoptysis,

327, 328 ; changes in, in phthisis, 361.
Latent phthisis, 365 ; pleurisy, 240 ; pneu-

monia, 304 ; cancer of lung, 412,1413 ; do.
of brain, 413, note.

Leucocythaemia and phthisis repulsive? 368.
Liquidness ofbreath-sound, 86.
Lisbon, its climate, 453.
Liver, influence of, on pulmonary percus-

sion-sound, 63, 65 ; do., when indurated,
63; pitch and resistance of, differ from
heart's, 65; demarcation of, from heart,
65 ; movements of, in respiration, 68; en-
larged, respiration-sounds over, 90; diag-
nosis of do., from pleuritic effusion, 224 ;
displaced, 151, 416 ; fatty in phthisis, 377;
inflammation of, not an active cause of
jaundice,290.

Lobular pneumonia, 303.
Lucca, 456.
Lung, real weight of, 276, note; excessive

elasticity of, 48 ; rarefaction of, 253 ; con-
densation of, its anatomy, 253 ; mechan-
ism, 254 ; neuralgia of, 251.

M

Madeira, its climate, 453.
Malaga, its climate, 454, 456.
Malaria antagonizes phthisis, 367, 455.
Malta, its climate, 454, 456.
Mammary neuralgia, 160; causing indura-

tion and suppuration, 160.
Marriage advisable in phthisis, 397.
Measles, diagnosis from acute bronchitis,

170.
Measurements of chest, objects in taking,

40 ; circular, 41; circumstances modify-
ing do., 42; transverse, 43; anteropos-
terior, 43: diseases modifying do., 44;
vertical, morbid changes of, 44; partial,
44 ; in emphysema, 265 ; in mediastinal
tumor,444. See Movements, Thoracic.

Mediastinal pseudo-rhonchus, 118; abscess,
448; tumor, varieties, 444 ; signs, 444;

symptoms, 445 ; diagnosis, 446 j treat-
ment, its temporary efficacy, 447.

Mediastinum in emphysema, 265; in pneu-
monia, 277; displaced, 148.

Melanic pigment, comparative anatomy of,
336.

Melsena in haematemesis and haemoptysis,
332.

Meningitis, tuberculous, symptoms, 363;
treatment, 401; simple, simulating acute
phthisis, 407.

Mentone, its climate, 454.
Metallic respiration, 98.
Metallic tinkling, 140; do. systolic in

rhythm, 141; site, 141;mechanism, 141;
physical conditions of, 142.

Metastasis of empyema by bronchial flux,
220.

Microscopy of phthisical sputa, 348; of
pneumonia, 278.

Mind, state of, in phthisis, 355.
Miners' bronchitis, 186.
Mistral, its virulence, 450, note'.
Moonlight, its intensity, 459, note a.
Morecombe Bay, its climate, 459.
Mosses of Ireland and Iceland in phthisis,

396.
Movements, thoracic, of expansion and ele-

vation, 27; ratio of in, and expiratory, 27;
of respiratory, to breath-sounds, 27;
amount of in health, 45 ; in disease, 47.

Mucous rhonchus, 109.
Muffled tone, 70; in pneumothorax, cause

of, 72.
Muscular, irritability in phthisis, 355 ;

sounds in chest-wall, 119.
Murmurs, cardiac and arterial, in phthisis,

343, 344.
Myalgia, thoracic, symptoms, causes, 159;

diagnosis, treatment, 159.

N
Nerves, effects of pressure on, 152.
Neuralgia, intercostal, symptoms,159; signs,

160; causes, 160; diagnosis, prognosis,
160; mammary, 160 ; pulmonary, 251;
cleidomastoidean inemphysema,265,note.

Neuritis, intercostal, 161.
Neuroses, pulmonary, 251.
New Zealand, windiness of, 452.
Nice, its climate, 454, 456.
Nile, its climate, 454.
Nipple, position of, 44.
Nubia, its influence on the British consump-

tive patient, 451.

O

Obstruction in upper air-passages or main
bronchus, its influence on respiration, 31,
32; on course of spinal column, 31.

Odor, of expired air in diseases, 155; ofex-
pectoration, inempyema, 220 ; in phthisis,
347; gangrenous, of breath in gangrene,
314 ; do. without gangrene, 314.

(Edema, subcutaneous, not from phthisis,
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355 ; not from emphysema, 262 ; unilate-
ral, in empyema, 220 ; of thorax, in pneu-
mothorax, 247 ; pulmonary, anatomy and
mechanism, 308; site, 309; symptoms,
diagnosis, 309.

(Esophago-bronchial fistula, gurgling rhon-
chus in, 111.(Esophagus, pressure on, 154; cancer of,
causinghaemoptysis, 326.

Oil in pneumonic lung, 279.
Oxalate of lime in pneumonio urine, 291.

P
Pain, in lung, 251; of pleurisy, 216; cause

of do., 217; thoracic, of phthisis, its me-
chanism, 350; in limbs in phthisis, 356.

Palermo, its climate, 153.
Palpation. See Application op Hand.
Paracentesis thoracis in empyema, indica-

tions for, 230 seq. ; period for operation,
231; plan of do., 233 seq.; spot for do.,
233 ; accidents of do., 234, 235 ; in hydro-
thorax, 243 ; in pneumothorax, 250 ; in
haemothorax, 204; in pulmonary acepha-
locysts, 421.

Paralysis, diminishing play of chest, 31, 34;
of chest-wall, lung collapse from, 255;
post-pneumonic, 294.

Parietes, in respiration, 28; infiltration of,
crippling expansion, 32.

Pau, its climate, 453.
Pectoriloquy, 125; whispering, 125 ; over

simple acute hepatization, 126.
Pelvic respiration movement, 31.
Penzance, its climate, 453.
Perforation of pulmonary pleura, causes of,

244 ; laws of tuberculous, 245 ; symptoms
of, 246 ; difficulty of finding aperture, 244
note; characters of do., 245; closure of
do., 249; of trachea, tuberculous, 362 ; of
cacum do., 354; of chest-wall by medias-
tinal tumor, 445.

Percussion, objects of, 54; immediate, 58;
mediate, 58; performance of, 59.

Percussion-resonance, indications of, 54; cur-
rent terminology of, faulty, 55 ; elements
of, analyzed, 55 ; regional differences of,
63 ; variations of, non-morbid, 68; mor-
bid, 70; morbid types of, 70; horizontal
conduction of, 78.

Periosteitis not in phthisis, 356 ; costal, 161.
Peritoneal friction, diagnosis from pleural,

223.
Peritonitis, chronic, phthisical, 362, 377;

treatment,401; diagnosis, fromcancerous,
384.

Persistent air, 49.
Perspiration, phthisical, 350.
Pertussis, 436. SeeHooping Cough.
Pharyngeal, respiration, 91; sounds, dis-

criminated from pulmonary, 85.
Phlebitis in phthisis, 355.
Phosphate, triple, in pneumonic urine, 291.
Phosphatic treatment of phthisis, 392.
Phthisis, chronic, its anatomy, 338; relative

progress in the two lungs, 339 ; signs of
first stage, 340; of second, 344; of third,

'60

345 ; symptoms, local, 353; general, 350;
incidental, 360 ; course,365 ; latent, 365;
relationship to other diseases, 366; dura-
tion, 369; mode of death, 370; causes,
371; hereditary power, 372 ; prognosis,
377, '387 ; retrogression of, 379—382 ; di-
agnosis, 382; treatment, 387; hygiene,
392 ; palliative treatment, 399; do. of se-
condary conditions,400 ; acute,its anato-
my, 402 ; signs, 403, 404; symptoms, 403;
diagnosis, 405; simulated by typhoid,
406; prognosis and treatment,408; closing
chronic diseases, 408. See Tubercle.

Phthisis, bronchial, 197; black, 185. See
Carbonaceous Bronchitis.

Physical signs, 17.
Pigeon-breast described, 26 ; evolution of,

non-congenital, 31.
Pisa, its climate, 453.
Pitch of percussion resonance, highly signifi-

cant, 56 ; hepatic and cardiac, different,
65 ; topography of, 67 ; change of, with-
outother percussion modification, 73.

Pigment, melanic, in lungs, 336.
Pityriasis versicolor in phthisis, 351.
Plastic bronchitis, 182.
Pleura, perforation of, 244.
Pleural friction, 208 ; friction sound, 113;

pseudo-rhonchus, 116.
Pleurisy, acute, its anatomy, 205 ; localiza-

tion, 205 ; stages, 206 ; physical signs, of
dry, 208; ofplastic, 208 ; of effusion, 209;
of dilatative effusion, 210; ofabsorption,
213 ; symptoms, 216 ; associations, 218;
terminations, 218 ; prognosis, 226 ; treat-ment, 226 ; chronic, its stages, 207 ; phy-
sical signs, 214 ; symptoms, ofretractive,
219; of dilatative, 219 ; see Empyema; of
fistulous, 221; diagnosis,222 ; treatment,
227; see also Paracentesis ; phrenic,
239; mediastinal, 240 ; interlobar, 240 ;
locular, 240 ; latent, 240 ; pulsatile, 241 ;
secondary, 238; secondary to mammary
cancer, 242 ; to pneumothorax, 245.

Pleurodynia, signs of, 157; abdominal ex-
pansionin, 49; diagnosis, 157; treatment,
158; implicating abdomen, 158.

Pleximeters, 59.
Pneumic acid increased in pneumonia, 265.
Pneumonia, acute, anatomy of, 278 ; stage

of injection, 278 ; of engorgement, 276 ;
ofred hepatization, 277 ; of yellow, 277 ;
latter not necessarily suppurative, 279 ;
vascular seat of, 279, 303 ; microscopy of,278; chemistry of, 280 ; physical signs,
280 ; dulness sometimes sole sign of, 283;
resolution-signs, 284 ; abscess signs, 286 ;
prodromata and invasion,287 ; symptoms,
local, 287; general, 289 ; terminations,
292; crises in, 392; mortality, 294; pe-
riod and mode of death, 294 ; prognosis,
294 ; sequelae, 295 ; diagnosis, 226 ; treat-
ment, 296 ; its efficacy, 301; venesection
in, 297, 299 ; chronic, its anatomy, 306 ;
symptoms and signs, 306 ; diagnosis, 307;
treatment, 307; "hypostatic," 274; lob-
ular (infantile), 303 andnote ; interlobu-
lar, 304 ; latent, 305 ; intercurrent, 305.

Pneumothorax, modes ofproduction of, 244 ;
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idiopathic, 244; perforative, 245, see Per-
foration ; symptoms, 246 ; effusion se-
condary to, 245; amountof effusion found
varies, and why, 246 ; analysis of gas in,
246; physical signs of, 247, 248; period
required for liquid effusion, 247 ; progno-
sis, 249 ; treatment, 250 ; paracentesis,
250 ; ambulatory, 247 note.

Post-sternal hollow in respiration, 28.
Posture, influence of, on respiration-move-

ments, 31; on percussion sounds, 62 ; in
capillary bronchitis, 165, 166; in empy-
ema,219 ; in mediastinal tumor,445.

Pozzuoli, its climate, 455.
Pregnancy,its influence onprogress in phthi-

sis, 358.
Pressure of stethoscope affecting pleural

friction-sound, 113.
Pressure-signs, centrifugal, 151; centripetal,

152 ; on vessels, 152; onnerves, 153.
Procidentia ofchest, 26 ; ofheart, 148.
Propagative power in phthisis, 359.
Prostate, tubercle in, 363.
Provence, its climate changed, 450 note '.
Pseudo-crepitation, 118; friction, 118; rhon-

chus, ofunfolding lung, 112; of infiltrated
false membrane, 116, 117; mediastinal
do., 118.

Puerile respiration, 92.
Pulmonary artery, murmur in, in phthisis,

its value, 344.
Pulsation, ofveins in pneumonia, 289.
Pulsatile lung, 39; empyema, 241; do.,

diagnosis from aneurism, 242.
Pulse in emphysema, 262 ; in phthisis, 351;

in phthisical hectic, 351.
Pulse respiration ratio, its variations and

perversions, 40 ; in capillary bronchitis,
165 ; in plastic ditto, 184; in pleurisy,
217 ; in pneumothorax, 247 ; in pneumo-
nia, 288 ; in acute phthisis, 404.

Pupil contracted from pressure on sympa-
thetic, 153.

Pyrenees, 456.
Pyrexia, not in emphysema, 262 ; pneumo-

nic, 289 ; phthisical, 350.

Q
Quality ofsound defined, 85 ; ofpercussion-

sound, morbid varieties of, 70; vocal,
modifiable by will, 86 note.

R
Rachitis and tubercle non-identical, 356.
Rntio, of respiration-sounds, alterations in,

96 ; not uniform, between vocal resonance
and vibration, 122; of pulse and respira-
tionin disease. See Pulse Respiration
Ratio.

Regions ofchest, 18.
Register of voice, its relation to vocal fremi-

tus, 38.
Resistance in percussion, 57 ; highly signifi-

cant, 80.
Resonance ofcough, 139! See Vocal.

Respiration, infrequent, from vagous anaes-
thesia, 253 ; equal ranges of, may differ
in mechanism, 48 ; percussion results vary
with, 67; rhythm of, perverted, 32.

Respiration movements. See Movements
Thoracic.

Respiration-sounds, 85; site of production,
88 ; pulmonary, varieties of, 89 ; altera-
tions of rhythm, 94; of ratio, 96 ; over
abdominal masses, 90 ; exaggerated, 92 ;
supplementary, 92; puerile, 92; weak,
93; do., superficial or deep, 94; sup-
pressed, 94 ; jerking, 94 ; cogged-wheel,
95; divided, 95; deferred, 95 ; unfinished,
96 ; harsh, 97 ; bronchial, 91; do. mor-
bid, its theory, 100; blowing, 98; its
theory, 100; tubular, 98; diffused do.,
99 ; metallic, 98, 99 ; hollow, 100 ; " ca-
vernous," 100; its mechanism, 101; am-
phoric, 102.

Retraction of chest, 25.
Retrogressive phthisis, 379.
Rheumatism, parietal, affecting expansion,

49.
Rhodes, its climate, 454.
Rhonchus defined, 103; sibilant, 104; sono-

rous, 104; snoring, 105; rubbing, 105;
cooing, 105 ; crepitant, 105; mechanism
of do. 106; simulation of do. 118; crack-
ling, dry, 107; do. moist, 108;bubbling,
109; do. hollow, 110 ; simulated, 118;
mucous, sub-mucous, 109; sub-crepitant,
109; cavernous and amphoric 110 ; gurg-
ling, 110; " consonating," questioned,
112; of compression, 112. See Pseudo-

rhonchus.
Rhonchoid sound ofemphysema, 266.
Rhythm, respiratory, alterations of, 343;

cogged-wheel, in phthisis, 94.
Ribs, fractured, affect width of side, 42; and

percussion, 69; cancer of, 161; perios-
teitis of, 161; respiratory convergence
and divergence of, 35 ; difficultyof detect-
ing inspiratory convergence, 35 ; amount
of latter, 36 ; divergence commuted into
convergence, and clinical value of this
sign, 36.

Rickets and tubercle non-identical, 356.
Rondos, its atmosphere, 454.
Rome, its climate, 449 ; anti-sanitary state

of, 450 note.
Rubbing, rhonchus, 105; friction, 114; do.

in emphysema, 115.
Rumbling friction-sound, 117.
Rusty sputa, 288.

S

Salivation in phthisis, 353.
San Lucar, its climate, 454.
San Remo, its climate, 454.
Santa Cruz, its climate, 453.
Sarcoma, pulmonary, 410.
Scarlatina, diagnosis from acute bronchitis,170.
Scents, peculiar occasional effects of, upon

air-passages, 187.
Season, influence of, on course of phthisis,

370 ; on pneumonia, 295.
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Sea voyage, utility of, in phthisis, 393.
Serum, milky, in pneumonia, 290.
Sex percussion, 68 ; mortality

of pneumonia, 294; course of phthisis,
377 ; production ofpertussis, 440.

Sexual vigor in phthisis, 358.
Sibilant rhonchus, 104.
Sierra Leone, chest disease in, 451 note «.
Signs, physical, their nature and import,

17-19.
Singers, chest play ofsoprano and tenor, 29
Singing in phthisis, 396.
Skate-liver, oil, 391.
Smoking in phthisis, 396; medicated, in

emphysema, 268.
Snoring rhonchus, 105.
Softness ofbreath-sound, 86.
Sonorous rhonchus, 105.
Soprano singers, chest play of, 29.
Souffle voile, 101.
Spaces. See Interspaces.
Spermatorrhoea in phthisis, 359.
Sphacelus of lung, 287.
Spinal curvature, from obstruction of one

main bronchus, 31.
Spirometer, 50; its slight clinical value, 53 ;

fallacy in its use, 53; its indications in
phthisis, 382.

Spleen, influence of, in pulmonary percus-
sion, 63, 65; respiration-movements of,
65 ; displaced, 151.

Spleen, enlarged, diagnosis from pleuritic
effusion, 224.

Splenization of lung, 277.
Sputa. See Expectoration.
Stature,breathing volume influenced by? 51.
Stays, tight, their effect on respiration-

movements, 29, 30 ; not productive of tu-
bercle, 374.

Sternum, percussion of, 64; abscess of, or
about, simulatingmediastinal disease,161.

Stethoscope, 81; varieties of, 82; flexible,
where useful, 83.

Stomach, influence of, on pulmonary per-
cussion, 66 ; note of, between heart and
liver, 65 ; displaced, 151.

Stomatitis in phthisis, 352.
Stramonium-smoke in emphysema, 268.
Stricture, intestinal, in phthisis, fatal, 400.
Strychnia in asphyxial bronchitis, 174; in

emphysema, 268.
Subclavian artery, murmur in, from lung-

pressure, 145; in phthisis, 344.
Subcrepitant rhonchus, 109.
Submucous rhonchus, 109.
Succussion, 145.
Sudamina rare in phthisis, 351; of reaction

differing from perspiration, 351; in pneu-
monia, 290.

Sudden death in phthisis, 370.
Sugar in hepatized lung, 280; in sputa of

pneumonia, 289 ; ofphthisis, 348 ; in urine
of do. 360 ; as a remedy in phthisis, 395.

Sulcus, Harrison's, 149.
Summerresidence, climatesadaptedfor,456.
Supplementary air, 49; respiration, 92.
Suppuration, pneumonic, not synonymous

with gray hepatization, 279; simulated by
liquefied exudation,279; symptoms of, 293.

Supra-renal capsules, tubercle of, 409.
Supra-scapular region, state of, in phthisis,

344.
Suppressed respiration, 94; vocal resonance,

122.
Suspension of tuberculization, 379.
Swimming power enhanced by emphysema,

262.
Switzerland as a summer residence, 456.
Sympathetic nerve, pressure on,contracting

pupil, 154 ; influenced in pneumonia, 292.
Syphilitic bronchitis, 189.
Syphilis, tertiary, in lungs, 335.

T
Taste ofphthisical sputa, 348.
Temper, influenced by climate, 452; inphthisis, 355.
Temperature of body, in pneumonia, 290;

in phthisical hectic, 352 ; of expired air,
154; of atmosphere, for bronchitis, 173;
for phthisis, 393 ; climate,450 ; steadiness
of do., hygienically insignificant, 555.

Teneriffe, its climate, 453.
Tenor singers, chest play of, 29.
Terminal disease, acute phthisis as, 419.
Thirst, rarely absent throughout phthisis,

351.
Thorax, its form in health, 22, 23; in dis-

ease, 24 ; flexibilityof, facilitates distur-
bance ofrespiratory movements, 31. See,
also, Expansion and Elevation.

Timbre defined, 86.
Tinkling, metallic, 140. See Metallic

tinkling.
Tonelessness, 70 ; its causes, 71.Tongue in phthisis, 351.
Tonsils, enlarged, influence of, on respira-tion, 31; collapse of lung from, 255.Topography of chest, 19.
Torquay, its climate, 453.
Trachea, percussionresonance of, 66; tuber-

culous perforation of, 362.
Tracheal respiration, 91.
Tracheitis chronic, in phthisis, 362.
Transmission of phthisis, 371; do. of em-physema, 259.
Tremor, cardiac, in hepatized lung, 282.
Tropical climates, their influence on inva-

lids, 451.
Tubercle, 337; vague notions prevalent re-specting its nature, 338 note; not identical

with rickets, 356 ; pulmonary, its deposi-
tion, 338; disintegration, 339 ; elimina-
tion, 339; distribution, in two lungs, 339;
in general frame, 340 ; masked by com-
pensatory emphysema, 270; relation to
emphysema, 258, 270; rarely post-pneu-
monic, 295 ; arrested, 330; retrograde,
379; ofbronchial glands, 197; of external
lymphatic do. 354; ofbrain, 364.

Tubular note, 73 ; states it attends, 74 ; inpleuritic effusion, 76; mechanism of, 76,77; breathing, 99 ; do. intermittent, 284.Tumors, abdominal, respiration sounds over,90; intense autophonia over, 139; medi-astinal, 444. See Mediastinum.
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Turpentine inhaemoptysis, 334; in gangrene,
of lung, 317.

Typhoid deposit in lungs, 336.
Typhoid fever, diagnosis from acute bron-

chitis, 170; from pneumonia, 296 ; from
acute phthisis, 406; collapse of lung in,
256 ; phthisis following, 336: specks of
simulated in acute phthisis, 403.

Tympanitic resonance denned, 75; differs
from amphoric, 76.

Typhilitis, tuberculous, 354; latent, 354.

TJ

Ulceration, phthisical, of intestine, 353; la-
tent, 354 ; cicatrization of, fatal, 400.

Undercliff, its climate, 455.
Undulation. See Fluctuation.
Unfinished respiration, 95.
Unison-resonance, 134; thoracic do. 134.
Urine, in bronchitis, 163; in capillary do.

165; in pleurisy, 218 ; in pneumonia, 290;
in emphysema, 263 ; in phthisis, 359 ; in
acute do. 404; in asthma, 423 ; in pertus-
sis, may be saccharine, 438.

Urea in phthisis, 359.
Uric acid in phthisis, 359.

V
Vagina, tubercle of, 363.
Variola,diagnosisfromacutebronchitis, 170.
Veiled puff, 101.
Venae cava?, signs ofpressure on, 152.
Venesection, undervalued, 301; in pneu-

monia, 296 ; in acute bronchitis, 171; in
pneumothorax, 250; inadmissible in influ-
enza, 435.

Veins, signs ofpressure on, 152.
Vein, femoral, coagulation in, in phthisis,

355.

Venosity of blood, its influence on phthisis,
369, 409.

Ventnor, its olimate, 456. |
" Vesicular" breathing, 87.
Vessels, signs ofpressure on, 152.
Vibration, vocal, laws, 36 ; topography, 36 ;

do. as affected by disease, 39 ; not con •stantly annulled by pleuritic effusion, 37;
bears no uniform relationship to vocal
resonance, 38, see Fremitus; state of
chest-walls affects, 68.

Vicarious haemoptysis, 326.
Villafranca, its climate, 454.
Visceral sounds specifically different? 56

note.
Voice in emphysema, 263. See Vocal Re-

sonance.
Voice, auscultation of, 119.
Vocal resonance, 120; healthymodifications

of, 121; morbid do. 122; weak, 122; sup-
pressed, 122; exaggerated, 122; broncho-
phonic, 122; seeBronchophony ; no uni-
form ratio between resonance and vibra-
tion, 122; amphoric 127; theory, 129.

Vomiting fromcough in phthisis, 352.

W
Walls of chest, state of, affects percussion

resonance, 68 ; muscular sounds in, 119.
Weak respiration, 94 ; vocal resonance, 121;
Weight of body, loss of, in chronic bronchi-

tis and phthisis, compared, 175.
Whistling rhonchus, 104.
Winter cough, 175.
Winter residence, climates adapted to, 453.
Wooden percussion-sound, 73.

Z
Zona affecting respiration movements, 49.
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TO THE MEDICAL PROFESSION.
The prices on the present catalogue are those at which our books can generally

be furnished by booksellers throughout the United States, who can readily procure
any which they may not have on hand. To physicians who have not convenient
access to bookstores, we will forward them by mail, at these prices, free ofpostaye
(as long as the existing facilities are afforded by the post-office), for any distance
under 3,000 miles. As we open accounts only with booksellers, the amount must
in every case, without exception, accompany the order, and we assume no risks of
the mail, either on the money or on the books; and as we deal only in our own
publications, we can supply no others. Gentlemen desirous of purchasing will,
thorefore, find it more advantageous to deal with the nearest booksellers whenever
practicable.

BLANCHARD & LEA.
Philadelphia, April, 1860.
*„* We have now ready a new edition ofour IllustratedCatalogueof Medical

and ScientificPublications, forming an octavo pamphlet of 80large pages, containing
specimens of illustrations, notices of the medical press, &c. &c. It has been pre-
pared withoutregard to expense, and will be found one of the handsomest specimens
of typographical execution as yet presented in this country. Copies will be sent to
any address, by mail, free of postage, on receipt of nine cents in stamps.

Catalogues of our numerous publications in miscellaneous and educational litera-
ture forwarded on application.

H3P The attention of physicians is especially solicited to the following important new works
and new editions, just issued or nearly ready:—Bucknill and Tuke on Insanity, See page 4

Bird on Urinary Deposits, " 4
Condie on Diseases of Children, " 8
Dickson's Elements of Medicine, " 10
Dalton's Human Physiology, " 11
Erichsen's System of Surgery, " 14Fownes' Manual of Chemistry, " 14Flint on the Heart, « 15
Gross's System of Surgery (now ready), " 16
Gray's Anatomy, Descriptive and Surgical, " 17
Habershon on Alimentary Canal, " 18
Hamilton onFractures and Dislocations, " 18
Meigs on Diseases of Women, " 21
Parrish's Practical Pharmacy, " 25
Stille's Therapeutics and Materia Medica, " 27
Todd's Clinical Lectures, « 28
Taylor on Poisons, " 29
Toynbee on the Ear, « 29
Watson's Practice ofPhysic, " 30
Wilson's Human Anatomy, " 31
West on Diseases of Children , " 32

TWO MEDICAL PERIODICALS, FREE OF POSTAGE,
Containing over Fifteen Hundred large octavopages,

FOR FIVE DOLLARS PER ANNUM.
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, subject to

postage, when not paid for in advance, $5 00
THE MEDICAL NEWS AND LIBRARY, invariably in advance, - - 1 00

or, both periodicals mailed, free of postage, for Five Dollars remitted
in advance.

THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES,
Edited by ISAAC HAYS, M. D.,

is published Quarterly, on the first ol January, April, July, and October. Each number contains
at least two hundred and eighty large octavo pages, handsomely and appropriately illustrated,
wherever necessary. It has nowbeen issued regularly for nearly forty years, and it has been
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under the control of the present editor for more than a quarter of a century. Throughoui this
long period, it has maintained its position in the highest rank of medicalperiodicals both at home
and abroad, and has received the cordial support of the entire profession in this country. Its list of
Collaborators will be found to contain a large number of the most distinguished names of the pro-
fession in everysection of" the United States, rendering the department devoted to

ORIGINAL COMMUNICATIONS
full ofvaried and importantmatter, of great interest to all practitioners.

As the aim ofthe Journal, however, isto combine the advantages presented by all the different
varieties of periodicals, in its

REVIEW DEPARTMENT
will be found extended and impartial reviews of all important new works, presenting subjects of
novelty and interest, together with very numerous

BIBLIOGRAPHICAL NOTICES,
including nearly all the medicalpublications of'the day, both in this country andGreatBritain, with
a choice selection of the more importantcontinental works. This is followed by the

QUARTERLY SUMMARY,
being a very fulland complete abstract, methodically arranged, of the

IMPROVEMENTS AND DISCOVERIES IN THE MEDICAL SCIENCES.
This departmentof the Journal, so important to the practising physician, is the object of especial

care on the part of the editor. It isclassified and arranged under different heads, thus facilitating
the researches of the reader in pursuit of particular subjects, and will be found to present a very
lull and accurate digest ofall observations, discoveries,and inventions recorded in every branch of
medical science. The very extensive arrangements of the publishers are such as to afford to the
editor complete materials lor this purpose, as he not only regularly receives

ALL THE AMERICAN MEDICAL AND SCIENTIFIC PERIODICALS,
but also twentyorthirty of the more important Journals issued in Great Britain and on the Conti-
nent, thus enabling him to present in a convenient compass a thorough and complete abstract of
everything interestingor important to the physician occurring in anypart of the civilized world.

To their old subscribers, many of whom have been on their list for twenty or thirty years, the
publishers feel that no promises for the future are necessary; but those who may desire for the
first time to subscribe, can rest assured that no exertion will be spared to maintain the Journal in
the high position which it has occupiedfor so longa period.

By reference to the terms it will be seen that, in addition to this large amount of valuable and
practical information on every branch of medical science, the subscriber,by paying in advance,
becomes entitled, without furthercharge, to

THE MEDICAL NEWS AND LIBRARY,
a monthly periodical of thirty-two large octavo pages. Its "News Department" presents the
current information ofthe day, while the "Library Department" is devoted to presentingstand-
ard works on various branches of medicine. Within a few years, subscribers have thus received,
without expense, many works of the highest character and practical value, such as " Watson's
Practice," "Todd and Bowman's Physiology," " Malgaigne's Surgery," "West on Children,"
" West on Females, Part I.," "Habershon on the Alimentary Canal," &c.

While in the number for January,I860, will be commenced a new and highly important work,
CLINICAL LECTURES ON THE DISEASES OF WOMEN.

Professor J. Y. SIMPSON, of Edinburgh.
WITH NUMEROUS HANDSOME ILLUSTRATIONS.

These Lectures, published in England under the supervision of the Author, carry with them all
the weight of his wide experience and distinguished reputation. Their eminently practical nature,
and the importance of thesubject treated, cannot fail to render them in the highest degree satis-
factory to subscribers, who can thus secure them without cost. The present is therefore apar-
ticularly eligible time for gentlemen to commence their subscriptions.

It will thus be seen that for the small sum of FIVE DOLLARS, paid inadvance, the subscriber
will obtain a Quarterly uud a Monthlyperiodical,

EMBRACING NEARLY SIXTEEN HUNDRED LARGE OCTAVO PAGES.
mailed to any part of the United States, free of postage.

Those subscribers who do not pay in advance will oear in mind that their subscription of Five
Doliars will entitle them to the Journal only, without the News, and that theywill be at the expense
of tneirown postage on the receipt of each number. The advantage of a remittance when order-
ing the Journalwill thus be apparent.

As tneMedical News and Library is in no case sent without advance payment, its subscribers
will always receive it free of postage.

Remittances ofsubscriptions can be mailed at our risk, when a certificate is taken from the Post-
master that the money is duly inclosed and forwarded.

Address BLANCHARD & LEA, Philadelphia.
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ALLEN (J. M.), M. D.,
Professor of Anatomy in thePennsylvania Medical College, &c.

THE PRACTICAL ANATOMIST; or, The Student's Guide in the Dissecting.
ROOM. With 266 illustrations. In one handsome royal 12mo. volume,of over 600 pages, lea-
ther. $2 25.
In the arrangementof this work, the author has endeavored topresent a complete and thoroughcourse of dissections in a clearer and more available form for practical use, than has as yet been

accomplished. The chapters follow each other in the order in which dissections are usually con-
ducted in this country, and as each region is taken up, every detail regarding it is fully described
and illustrated, so that the student is not interrupted in his labors, by the necessity ofreferring from
one portion of the volume to another.

However valuable may be the " Dissector's
Guides" which we, of late, have had occasion to
notice, we feelconfident that the work of Dr. Allen
is superior to any of them. We believe with the
author, that none is so fully illustrated as this,and
the arrangementof thework is such as to facilitate
the labors of the student in acquiring a thorough
practical knowledgeof Anatomy. Wemost cordi-
ally recommend it to their attention.—WesternLan-
cet.

Webelieve it to be one of the mostuseful works
upon the subject ever written. It is handsomely
illustrated, well printed, and will be found of con-
venient Bize for use in the dissecting-room.—Med.
Examiner.

From Prof. J. S. Davis, Universityof Va.
I am notacquaintedwith any work thatattains so

fully the object which it proposes.

From C. P. Fanner, M. D., Demonstrator, Uni-
versity of Michigan.

I have examined the work briefly, but even this
examinationhas convinced me that it is an excellent
guide for the Dissector. Its illustrations are beau-
tiful, and more than 1 have seen in a work of this
kind. I shall takegreat pleasure in recommending
it to my classes as the text-book of the dissecting-
room.

ANALYTICAL COMPENDIUM
OF MEDICAL SCIENCE, containing Anatomy, Physiology, Surgery, Midwifery,

Chemistry,Materia Medica, Therapeutics, and Practice of Medicine. By John Neill, M. D.,
and F. G. Smith, M. D. New and enlarged edition, one thick volume royal 12mo. of over
1000pages, with 374 illustrations. $3 00. EF* See Neill, p. 24.

ABEL (F. A.), F. C.S. AND C. L. BLOXAM.
HANDBOOK OP CHEMISTRY, Theoretical, Practical, and Technical j with a

Recommendatory Preface by Dr. Hofmann. In one large octavo volume, extra cloth, of 662
pages, with illustrations. $3 25.

ASHWELL (SAMUEL), M.D.,
Obstetric Physicianand Lecturer toGuy's Hospital,London.

A PRACTICAL TREATISE ON THE DISEASES PECULIAR TO WOMEN.
Illustrated by Cases derived from Hospital andPrivate Practice. Third American, fromthe Third
and revised London edition. In one octavo volume, extra cloth, of 528 pages. $3 00.
The most useful practical work on the subject in The most able, and certainly the most standard

the English language. —Boston Med. and Surg, and practical,work on female diseases thatwehave
Journal. yet seen.—Medico-Chirurgical Review.

ARNOTT (NEILL), M. D.
ELEMENTS OP PHYSICS; or Natural Philosophy, General and Medical.

Written for universal use, in plain ornon-technical language. A new edition, by Isaac Hays,
M. D. Complete in one octavovolume, leather, of484 pages, with about two hundred illustra-
tions. $2 50.

BUDD (GEORGE), M. D., F. R. S.,
Professor of Medicine in King's College, London.

ON DISEASES OF THE LIVER. Third American, from the third and
enlargedLondon edition. In one very handsome octavo volume, extra cloth, with four beauti-
fully colored plates, and numerous wood-cuts. pp. 500. $3 00.
Has fairlyestablishedfor itself a place among the

classical medical literature of England.—British
and Foreign Medico-Chir. Review, July, 1857.

Dr. Budd's Treatise on Diseases of the Liver is
now a standardwork in Medicalliterature, and dur-
ing the intervals which have elapsed between the
successive editions, theauthor has incorporatedinto
the text the most striking noveltieswhichhave cha-
racterized the recentprogress of hepatic physiology
and pathology; so thatalthough the size of the book

is not perceptiblychanged, the history of liver dis-eases is mademore complete,and iskept upona level
with the progress of modern science. It is the best
work on Diseases of the Liver in any language.London Med. Timesand Gazette, June 27, 1857.

This work,now the standard book ofreference on
the diseases of which it treats, has been carefullyrevised, and many new illustrationsof the views of
the learned author added in the present edition.
Dublin Quarterly Journal, Aug. 1657.

THE SAME AUTHOR

ON THE ORGANIC DISEASES AND FUNCTIONAL DISORDERS OF
THE STOMACH. In one neatoctavo volume, extra cloth. $1 50.
From thehigh position occupied by Dr.Budd as

a teacher, a writer, andapractitioner, it is almost
needless tostate that the present book maybe con-
sultedwith greatadvantage. ItiB writtenin an easy

style, thesubjectsarewellarranged, and the practi-calprecepts, bothofdiagnosis and treatment, denotethe characterof a thoughtfuland experienced phy-sician.—London Med. Times and Gamut*.
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BUCKNILL (J. C), M. D.,
Medical Superintendent of the Devon CountyLunatic Asylum; and

DANIEL H. TUKE, M. D.,
Visiting Medical Officer to theYorkRetreat.

A MANUAL OF PSYCHOLOGICAL MEDICINE; containing the History,
Nosology, Description, Statistics, Diagnosis, Pathology, and Treatment of INSANITY. "With
a Plate. In one handsome octavo volume, of536 pages. $3 00.
The increase of mental disease in its various forms, and the difficult questions to which it is

constantlygiving rise, render the subject one of daily enhanced interest, requiring on the part of
the physician a constantly greater familiarity with this, the mostperplexing branch of his profes-
sion. At the same time there has been for someyears no work accessible in this country, present-
ing the results of recent investigations in the Diagnosis and Prognosis of Insanity, and the greatly
improved methods of treatment which have done so much in alleviating the condition or restoring
thehealth of the insane. To fill this vacancy the publishers present this volume, assured that
the distinguishedreputation and experience of the authors will entitle it at once to the confidence
ofboth student and practitioner. Its scope may be gathered from the declaration of the authors
that "their aim has been to supply a text book which may serve as a guide in the acquisition of
such knowledge, sufficientlyelementary to be adapted to the wants of the student, and sufficiently
modern in its views and explicit in its teaching to suffice for the demands of the practitioner."

BENNETT (J. HUGHES), M.D., F. R.S.E.,
Professor of Clinical Medicine in theUniversity of Edinburgh, &c.

THE PATHOLOGY AND TREATMENT OF PULMONARY TUBERCU-
LOSIS, and on the Local Medication ofPharyngeal and Laryngeal Diseases frequently mistaken
for or associated with, Phthisis. One vol. 8vo.,extra cloth, with wood-cuts. pp. 130. $1 25.

BENNETT (HENRY), M. D.
A PRACTICAL TREATISE ON INFLAMMATION OF THE UTERUS,

ITS CERVIX AND APPENDAGES, and on its connection with Uterine Disease. To which
is added, a Review of the present state of" Uterine Pathology. Fifth American, from the third
English edition. In one octavovolume, of about 500 pages, extra cloth. $2 00. (Now Ready.)
The ill health of the author having prevented the promised revision of this work, the present

edition is a reprint of the last, without alteration. As the volume has been for some time out of
print, gentlemen desiringcopies can nowprocure them.

BIRD (GOLDING), A. M., M. D., &c.
URINARY DEPOSITS: THEIR DIAGNOSIS, PATHOLOGY, AND

THERAPEUTICAL INDICATIONS. Edited by Edmund Lloyd Birkett, M. D. A new
American, from the fifth and enlarged London edition. With eighty illustrations on wood. In one
handsome octavo volume,of about 400pages, extracloth. $2 00. (Now Ready, June, 1859.)

The death of Dr. Bird has rendered it necessary to entrust.the revision of the present edition to
other hands, and in his performance of the duty thus devolving on him, Dr. Birkett has sedulouslyendeavored to carry out the author's plan by introducing such new matter and modifications of
the text as the progress of science has called for. Notwithstanding the utmost care to keep the
work within a reasonable compass, these additions have resulted in a considerable enlargement.
It is, therefore, hoped that it will be found fully up to the present condition of the subject, and that
the reputation ofthe volume as a clear, complete, and compendiousmanual,will be fullymaintained.

It can scarcelybenecessary for us to sayanythingnarysecretion,whichhavecontributedsomuchtoof the meritsof this well-known Treatise,which sotheincreaseofourdiagnosticpowers,and totheadmirablybrings into practical application the re-extensionandsatisfactory employmentofourthera-snlts of those microscopicalandchemicalresearchespeuticresources.— TheBritishandForeign Medico-regarding the physiology and pathologyof the uri-ChirurgicalReview,

nary secretion, which have contributed so much to
the increase of our diagnostic powers, and to the
extension andsatisfactoryemploymentof our thera-
peuticresources.— TheBritishandForeign Medico-
Chirurgical Review,

BOWMAN (JOHN E.), M.D.
PRACTICAL HANDBOOK OF MEDICAL CHEMISTRY. Second Ame-

rican, from the third and revised EnglishEdition. In one neatvolume,royal 12mo.,extracloth,
with numerous illustrations, pp. 288. $1 25.

THE SAME AUTHOR

INTRODUCTION TO PRACTICAL CHEMISTRY, INCLUDING ANA-
LYSIS. Second American, fromthe second and revised London edition. With numerous illus-trations. In one neat vol., royal 12mo., extra cloth, pp.350. $125.

BEALE ON THE LAWS OF HEALTH IN RE-LATION TO MIND AND BODY. A Seriesof
Letters froman old Practitioner to a Patient. In
one volume, royal 12mo.,extra cloth, pp. 296.
80 cents.

BUSHNAN'S PHYSIOLOGY OF ANIMAL AND
VEGETABLE LIFE; a Popular Treatise on the
Functions and Phenomena of Organic Life. Inone handsome royal 12mo. volume, extra cloth,with over 100 illustrations, pp.234. 80 cents.

BUCKLER ON THE ETIOLOGY,PATHOLOGY,£J!iD TREATMENT OF FIBRO-BRONCH!-TIS AND RHEUMATIC PNEUMONIA. Inone 8vo. volume,extra cloth, pp.150. $125.
BLr£2?, AND URINE (MANUALS ON). BYJOHN WILLIAM GRIFFITH, G. OWENREESE, AND ALFRED MARKWICK. One

thick volume, royal 12mo., extra cloth, withplates, pp. 460. fel 25.
BRIDIE'S CLINICAL LECTURES ON SUR-

GERY. 1 vol. 8vo. cloth. 350pp. 8125.
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BARCLAY (A. W.) M. D.,
AssistantPhysician toSt. George'sHospital, &c.

A MANUAL OF MEDICAL DIAGNOSIS; being an Analysis of the Signs
and Symptoms ofDisease. In one neatoctavovolume,extracloth, of424pages. $2 00. (Lately
issued.)
Of works exclusively devoted to this important

branch, our profession has at command, compara-
tively,but few,and, therefore, in the publicationof
the present work, Messrs. Blanchard & Lea have
conferreda great favor upon us. Dr. Barclay, from
having occupied, for a long period, the position of
Medical Registrar at St. George's Hospital, pos-
sessed advantages for correct observation and reli-
ableconclusions, as to thesignificanceofsymptoms,
whichhave fallen to the lot of but few, either in
his own or any other country. He has carefully
systematized, the results of his observation ofover
twelvethousand patients, and by his diligence and
judicious classification, the profession has been
presented with the most convenient and reliable
work on the subject ofDiagnosis that it has been
our good fortune ever to examine; we can, there-
fore, say of Dr. Barclay's work, that, from his sys-
tematic manner of arrangement, his workis one of
the best works" for reference" in the daily emer-
gencies of the practitioner, with which we are ac-
quainted ; but, at the same time, we would recom-
mend our readers, especially the younger ones, to
read thoroughlyandstudydiligently thewholework,
and the "emergencies" will not occur so often.—
Southern Med. and Surg. Journ., March, 1858.

To give this information, to supply this admitted

deficiency,is the object of Dr. Barclay's Manual.
The task of composing sucha work is neither an
easynor a light one; but Dr.Barclayhas performed
it in a manner which meets our most unqualified
approbation. He is no mere theorist; he knows his
work thoroughly, and in attempting to perform it,
hasnot exceededhispowers.—British Med. Journal,
Dec. 5, 1857.

Weventure to predict that the workwill be de-
servedly popular, and soon become, like
Practice, an indispensable necessity to the practi-
tioner.—N. A.Med. Journal, April, 1858.

An inestimable work of reference for the young
practitionerand student.—Nashville Med. Journal,
May, 1858.

We hope the volume will have an extensive cir-
culation, notamong students of medicine only,but
practitioners also. Theywill never regret a faith-
ful study ofits pages.—CincinnatiLancet, Mar. '58.

This Manual ofMedical Diagnosis is one of the
most scientific, useful,and instructive works of its
kind that we have ever read, and Dr. Barclay has
donegood service to medical science in collecting,
arranging, and analyzing the signs and symptoms
of so many diseases.—N. J. Med. and Surg. Re-
porter, March, 1858.

BARLOW (GEORGE H.), M. D.
Physician to Guy's Hospital, London, &c.

A MANUAL OF THE PRACTICE OP MEDICINE. With Additions by D.
F. Condie, M.D., author of" A Practical Treatise on Diseases ofChildren," &c. In one hand-
someoctavo volume, leather, of over 600 pages. $2 75.

WerecommendDr. Barlow'sManual inthewarm-
est manner as a most valuable vade-mecum. We
have had frequent occasion to consult it, and have
found it clear, eoncise, practical,and sound. It is
eminently a practical work, containing all that is
essential, and avoiding useless theoretical discus-
sion. The work supplies what has been for some
timewanting, a manual of practicebased upon mo-
dern discoveriesin pathology and rational views of
treatment of disease. It is especially intended for
theuse ofstudents and juniorpractitioners, but it

Iwill be foundhardly less useful to the experienced
physician. The American editor has added to the!work threechapters—on Cholera Infantum, Yellow
Fever, and Cerebro-spinalMeningitis. Theseaddi-
tions, the two first of which are indispensableto a
work on practice destinedfor the profession in this
country, are executedwith great judgment and fi-
delity, byDr. Condie, who has also succeeded hap-
pily in imitating the conciseness and clearness of
style which are such agreeable characteristics of
the originalbook.—Boston Med.and Surg. Journal.

BARTLETT (ELISHA), M. D.
THE HISTORY, DIAGNOSIS, AND TREATMENT OP THE FEVERS

OF THE UNITED STATES. A new and revised edition. By Alonzo Clark, M.D., Prof,
of Pathologyand Practical Medicine in the N. Y. College of Physicians and Surgeons, 6cc. In
one octavo volume,of six hundred pages, extracloth. Price $3 00.
It is the best work on fevers which has emanated

from the American press,- and the presenteditor has
carefully availed himself of all information exist-
ing upon the subject in the Oldand NewWorld, so
that thedoctrinesadvanced arebrought down to the
latest date in the progress of this department of
MedicalScience.—London Med. Times and Gazette,
May 2,1857.

This excellent monograph on febrile disease, has
stood deservedly high since its first publication. It
will be seen that ithas nowreached its fourth edi-
tionunder the supervisionof Prof. A. Clark, a gen-
tleman who, from the natureofhis studies and pur-
suits, is well calculated to appreciate and discuss
themanyintricate anddifficult questions in patho-

logy. His annotations addmuchto the interest of
thework, and havebroughtit well up to the condi-
tion of the science as it exists at the present dayin regard to this class ofdiseases.—Southern Med.
and Surg. Journal,Mar. 1857.

It is a work ofgreatpractical valueand interest,containingmuch that is newrelative to the several
diseases of which it treats, and, with the additionsof the editor,is fully up to the times. The distinct-ivefeaturesof thedifferent forms of feverareplainly
and forcibly portrayed, and thelines of demarcation
carefully and accuratelydrawn, and to the Ameri-can practitioner is a more valuable and safe guide
than any work on fever extant.—Ohio Med. and
Surg. Journal,May, 1857.

BROWN (ISAAC BAKER),
Surgeon-Accoucheur toSt.Mary's Hospital, tec.

ON SOME DISEASES OF WOMEN ADMITTING OP SURGICAL TREAT-
MENT. With handsome illustrations. Onevol. 8vo., extra cloth, pp. 276. $1 60.
Mr. Brown has earnedforhimself a high reputa-

tionin the operative treatment of sundry diseases
and injuries towhich femalesarepeculiarly subject.
Wecan truly sayofhiswork that it is an important
addition to obstetrical literature. The operative
suggestions and contrivanceswhich Mr. Brown de-
scribes, exhibit much practical sagacity and skill,

and merit the careful attention of every surgeon-accoucheur.—Association Journal.
We have nohesitationin recommending this bookto the careful attention of all surgeons who make

female complaints apart oftheirstudyandpractice.—Dublin Quarterly Journal.
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CARPENTER (WILLIAM B.), M. D., F. R. S., Sic,
Examiner in Physiology andComparativeAnatomy in the Universityof London.

PRINCIPLES OF HUMAN PHYSIOLOGY; with their chief applications to
Psychology, Pathology, Therapeutics, Hygiene, and Forensic Medicine A new American from
the last anlrevised London edition. With nearly three hundred illustrations. Edited, with add -
ions, by Francis Gurney Smith, M. D., Professor of the Institutes ofMedicine m the Pennsyl-

vania MedicalCollege, &c. In one very large andbeautiful octavo volume,of about nine hundred
largepages, handsomelyprinted and strongly bound in leather,with raised bands. $4 25.

In the preparation of this new edition, the author has spared no labor to render it, as heretofore,
a complete and lucid exposition of the most advanced condition of its important subject. The
amount ofthe additions required to eflect thisobject thoroughly,joinedto the former large size o
the volume, presenting objections arising from the unwieldy bulk of.the work, he has omitted all
those portions not bearing directly upon Human Physiology, designing to incorporate them_ m
his forthcoming Treatise on General Physiology. Asa full and accurate text-book on the Phy-
«ioloffV of Man, the work in its present condition therefore presents even greater claims upon
the student and physician than those which have heretofore won for it the very wide and distin-
guished favor which it has so longenjoved. The additions of Prof. Smith will be found to supply
whatever may have been wanting to the American student, while the introduction of manynew
illustrations, and the most careful mechanical execution, render the volume one of the most at-
tractive as yet issued.

render the volume one of the most at-

For upwards of thirteen years Dr. Carpenter's
workhas been considered by the profession gene-
rally, both in this countryand England,as the most
valuable compendium on the subject of physiology
in our language. Thisdistinctionit owes to the high
attainments and unwearied industry of its accom-
plished author. Thepresent edition(which, like the
fust American one,was prepared by theauthor him-
self), is the result of such extensive revision, that it
may almost be considered a new work. We need
hardly say, inconcluding thisbriefnotice, thatwhile
the work is indispensable to every student of medi-
cine in thiscountry, itwill amply repay the practi-
tionerfor its perusal by the interestand value of its
contents.—Boston Med. and Surg. Journal.

Thisis a standardwork—the text-book usedbyall
medical students who read the English language.
It has passed through several editions in order to
keep pace with the rapidly growing scienceof Phy-
siology. Nothingneed be said in its praise, for its
merits are universallyknown ; we have nothing to
say of its defects, for they only appear where the
science of which it treats is incomplete.—Western
Lancet.

Themostcompleteexpositionofphysiology which
any language can at present give.—Brit, and For.
Med.-Chirurg. Review.

Thegreatest, themost reliable, and the best book
on the subject which we know of in the English
language.—Stethoscope.

To eulogize thiBgreatwork wouldbe superfluous.
We should observe, however, that in this edition
the author has remodelled a large portion of the
former, and the editorhas added much matterof in-
terest, especially in the form of illustrations. We
may confidentlyrecommend it as the mostcomplete
work on Human Physiology in our language.—
Southern Med.and Surg. Journal.

The most complete work on the science in our
language.—Am. Med. Journal.

The mostcomplete work now extant in our lan-
guage.—N. O. Med. Register.

The best text-book in the language on this ex-
tensive subject.—London Med. Times.

A completecyclopaedia of thisbranch of science.
—N. Y. Med. Times.

The profession of this country, and perhaps also
of Europe,haveanxiously andfor some timeawaited
the announcement ofthisneweditionofCarpenter's
Human Physiology. His former editions have for
many years been almost the only text-book on Phy-
siology inall our medical schools, and its circula-
tion among the profession has been unsurpassed by
any work in any department of medical science.

It is quite unnecessary for us to speak of this
work as its merits would justify. The mere an-
nouncementof itsappearance will afford the highest
pleasure to every student ofPhysiology, while its
perusal will be of infinite service in advancing
physiological science.—Ohio Med.and Surg. Journ.

THE SAME AUTHOR

PRINCIPLES OF COMPARATIVE PHYSIOLOGY. New American, from
the Fourth and Revised London edition. In one large and handsome octavo volume, with over
three hundred beautiful illustrations, pp. 752. Extra cloth, $4 80; leather, raised bands, $5 25.
The delay which has existed in the appearance of thiswork hasbeen caused by thevery thorough

revision and remodelling which it has undergone at the hands of the author, and the large number
of new illustrations which have been prepared for it. It will, therefore, be found almost a new
work, and fully up to the day in every departmentof the subject, rendering it a reliable text-book
forall students engaged in this branch of science. Every effort hasbeen made to render its typo-
graphical finish and mechanical execution worthy of its exalted reputation, and creditable to the
mechanical arts of thiscountry.

This book shouldnot onlybe readbut thoroughlystudied by every member of the profession. None
are too wise or old, to be benefited thereby. But
especially to the younger classwould we cordiallycommend it as best fitted ofany work in the English
language toqualify themfor the reception and com-
prehensionof those truths whichare dailybeing de-
veloped inphysiology Medical Counsellor.

Without pretending to it,it is an encyclopedia of
the subject,accurate and complete in all respects—a truthful reflection of the advancedstate at which
the science has now arrived.—Dublin Quarterly
JournalofMedical Science.

A trulymagnificentwork—initself a perfect phy-
siologicalstudy.—Ranking'* Abstract.

Thiswork standswithout its fellow. It is onefewmen inEuropecould have undertaken; it is one

no man, webelieve, could have brought to so suc-
cessful an issue as Dr. Carpenter, ft required for
its production aphysiologist at once deeply read in
the labors of others, capable of taking a general,
critical,and unprejudicedviewof those labors, and
of combining thevaried, heterogeneous materials at
his disposal, so as to form an harmonious whole.
We feel that this abstractcan give thereader a very
imperfect idea of the fulness of this work, and no
idea of its unity, of theadmirable manner in which
material has been brought, from the most varioussources, toconduce toitscompleteness, of the lucid-
ity of the reasoning it contains, or of the clearness
of languagein which the whole is clothed. Not the
profession only, but the scientific world at large,
must feel deeply indebted to Dr. Carpenter for this
greatwork. It must, indeed, add largely even to
hishigh reputation.—MedicalTimes.
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CARPENTER(WILLIAM B.), M. D., F. R. S.,
Examiner inPhysiologyand Comparative Anatomyin the UniversityofLondon.

THE MICROSCOPE AND ITS REVELATIONS. With an Appendix con-
taining the Applications of the Microscope to Clinical Medicine, &c. ByF. G. Smith, M. D.Illustrated by four hundred and thirty-four beautiful engravingson wood. In one large and very-
handsome octavo volume, of 724 pages, extra cloth, $4 00; leather, $4 50.
Dr. Carpenter's position as a microscopist and physiologist, and his greatexperienceas a teacher,eminently qualify him to produce what has long been wanted—a good text-book on the practical

use of the microscope. In the present volume his object has been, as stated in his Preface, " to
combine, within a moderate compass, that information with regard to the use of his ' tools,' which
ismost essential to the working microscopist, with such an account of the objects best fitted for
his study, as might qualify him to comprehend what he observes, and might thus prepare him to
benefit science,whilstexpanding and refreshing hisown mind " That he has succeeded in accom-
plishing this, no one acquainted with his previous labors can doubt.

The great importance of the microscope as a means of diagnosis, and the number of microsco-
pists who are alsophysicians, have induced the American publishers,with the author's approval, to
add an Appendix, carefully prepared by Professor Smith, on the applications of the instrument to
clinical medicine, together with an account of American Microscopes, their modifications and
accessories. This portion of the work is illustrated withnearly one hundred wood-cuts, and, it is
hoped, will adapt the volume more particularly to the use of the American student.

Every care hasbeen taken in the mechanical execution of the work, which is confidently pre-
sented as in no respect inferior to the choicest productions of' theLondon press.

The mode in which the author has executed his intentions may be gathered from the following
condensed synopsis of the

CONTENTS.
Introduction—History of the Microscope. Chap. I. Optieal Principles of the Microscope.

Chap. II. Construction of the Microscope. Chap. III. Accessory Apparatus. Chap. IV.Management of the Microscope Chap. V. Preparation, Mounting, and Collection of Objects.
Chap. VI. Microscopic Forms of VegetableLife—Protophytes. Chap. VII. Higher Cryptoga-mia. Chap.VIII. Phanerogamic Plants. Chap. IX. Microscopic Forms of Animal Life—Pro-
tozoa—Animalcules. Chap.X. Foraminifera, Polycystina, and Sponges. Chap.XI. Zoophytes.
Chap. XII. Echinodermata. Chap. XIII. Polyzoa and Compound Tunicata. Chap. XIV.Molluscous Animals Generally. Chap. XV. Annulosa. Chap.XVI. Crustacea. Chap. XVII.Insects and Arachnida. Chap. XVIII. Vertebrated Animals. Chap. XIX. Applications ofthe
Microscope to Geology. Chap. XX. Inorgauic orMineral Kingdom—Polarization. Appendix.
Microscope as a means of Diagnosis—Injections—Microscopes of American Manufacture.
Those who are acquainted with Dr. Carpenter's

firevious writingson Animaland Vegetable Physio-
ogy,will fully understandhow vasta storeof know-

ledge he isable tobring to bearupon so comprehen-
sivea subject as therevelations of the microscope;
and even thosewhohave no previous acquaintance
with the construction or uses of this instrument,
will findabundanceofinformation conveyed in clear
and simple language.—Med. Times and Gazette.

Although originally not intended as a strictly

medical work, the additions byProf. Smith give itapositive claim upon the profession, for which we
doubtnot he will receive their sincere thanks. In-deed, we knownot where the student of medicine
will findsuch acomplete andsatisfactory collection
of microscopic facts bearing upon physiology and
practical medicine as is contained in Prof. Smith's
appendix; and this of itself, it seems tous, is fully
worth thecost of the volume.—Louisville Medical
Review, Nov. 1856.

THE SAME AUTHOR.

ELEMENTS (OR MANUAL) OP PHYSIOLOGY, INCLUDING PHYSIO-
LOGICAL ANATOMY. Second American, from a new and revised London edition. With
one hundred and ninety illustrations. In one very handsome octavo volume, leather, pp. 566.
$3 00.
Inpublishing the first edition of this work, its title was altered from that of the London volume,

by the substitution of the word "Elements" for that of " Manual," and with the author's sanction
the titleof "Elements" is still retained as being more expressive of the scope of the treatise.

To say that it is the best manual of Physiology
now before the public, wouldnot dosufficient justice
to theauthor.—Buffalo Medical Journal.

In his formerworks it would seem that he had
exhausted the subjectofPhysiology. In thepresent,
he gives theessence,asit were,ofthewhole.—N. Y.
JournalofMedicine.

Thosewhohave occasion for an elementarytrea-
tiseon Physiology, cannot do better than to possess
themselvesofthemanualofDr.Carpenter.—Medical
Examiner.

The best and most complete expose of modern
Physiology, in one volume, extant in the English
language.—St.Louis Medical Journal.

the same author. (Preparing.)
PRINCIPLES OF GENERAL PHYSIOLOGY, INCLUDING ORGANIC

CHEMISTRY AND HISTOLOGY. With a General Sketch of the Vegetable and Animal
Kingdom. In one largeand very handsome octavo volume, withseveral hundred illustrations.
The subject ofgeneral physiology havingbeen omitted in the last editions ot the author's "Com-

parative Physiology" and "Human Physiology," he has undertaken to prepare a volume which
shall present it more thoroughly and fully than has yet been attempted, and which maybe regarded
as an introduction to his other works.

by the same author.

A PRIZE ESSAY ON THE USE OF ALCOHOLIC LIQUORS IN HEALTH
AND DISEASE. New edition, with a Preface by D. F. Condie, M.D., and explanations ot
scientific words. In one neat 12mo. volume, extra cloth, pp. 178. 50 cents.
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CONDIE (D. F.), M. D., &c.
A PRACTICAL TREATISE ON THE DISEASES OF CHILDREN. Fifth

edition, revised and augmented. In one large volume, 8vo., leather, of over 750 pages. $3 25.(Now Ready, 1859.)
In presenting a new and revised edition ol this favorite work, the publishers have only tostatethat the author has endeavored to render it in everyrespect "a complete and faithful expositionofthe pathology and therapeutics of the maladies incident to the earlier stages of existence—a fulland exact account of the diseases of infancy and childhood." To accomplish this he has subjectedthe whole work to a careful and thorough revision, rewriting a considerable portion,and addingseveral new chapters. In this manner it is hoped that any deficiencies which may have previouslyexisted have been supplied, that the recent labors of practitioners and observers have been tho-

roughly incorporated, and that in every point the work will be found to maintain the high reputation
it has enjoyed as a complete and thoroughlypractical book of relerence in infantile affections.

A few notices of previous editions are subjoined.
Dr. Condie's scholarship, acumen, industry, and

practical sense are manifested in this, as in all hisnumerous contributions to science.—Dr. Holmes's
Report to the AmericanMedical Association.

Takenas a whole, in our judgment.Dr. Condie's
Treatise is the one from the perusal ofwhich the
practitioner in thiscountrywill rise with thegreat-
est satisfaction.—Western Journalof Medicine and
Surgery.

One of thebest works upon the Diseases ofChil-
dren in theEnglish language.—Western Lancet.

We feel assured from actual experience that no
physician's library canbe completewithouta copy
of thiswork.—N. Y. Journal ofMedicine.

A veritablepediatric encyclopaedia, and anhonor
to American medical literature.—Ohio Medical and
Surgical Journal.

We feel persuaded that theAmerican medicalpro-
fessionwill soon regard it not only as a very good,but as the vert best "Practical Treatise on the
Diseases of Children."—AmericanMedical Journal.

In the department of infantile therapeutics, the
work of Dr. Condie is considered one of the best
which hus been published in theEnglish language.—The Stethoscope.

We pronounced the first edition to be the best
work on the diseases of children in the English
language, and, notwithstanding all that has beenpublished, westill regard it in that light.—Medical
Examiner.

The value of worksby native authors on the dis-
eases which the physician is called upon tocombat,
will be appreciated by all; and theworkofDr. Con-
diehas gainedfor itself thecharacterofa safe guide
forstudents, and auseful work for consultation by
thoseengaged in practice.—N. Y. Med. Times.

Thisis the fourtheditionof this deservedly popu-
lar treatise. During theinterval since thelast edi-
tion, it has been subjected to a thorough revision
by the author; and all new observations in the
pathology and therapeutics of children have been
included in the present volume. As we said before,
we do not knowofabetter book on diseasesofchil-
dren,and to a large part of itsrecommendationswe
yield an unhesitating concurrence.—Buffalo Med.
Journal.

Perhaps the most fulland completework nowbe-
fore theprofession ofthe United States; indeed, we
may say in theEnglish language. It is vastly supe-
rior tomostof its predecessors.—TransylvaniaMed.
Journal,

CHRISTISON (ROBERT), M. D., V. P. R. S. E., &c.
A DISPENSATORY; or, Commentary on the Pharmacopoeias of Great Britain

and the United States; comprising the Natural History, Description, Chemistry, Pharmacy, Ac-
tions, Uses, and Doses of the Articles of the Materia Medica. Second edition, revised and im-proved, with a Supplement containingthe most important New Remedies. With copiousAddi-
tions, and two hundred and thirteen large wood-engravings. By R. Eglesfeld Griffith, M.D.
In one very large and handsome octavo volume,leather, raised bands, ofover 1000pages. $3 50.

COOPER (BRANSBY BJ, F. R. S.
LECTURES ON THE PRINCIPLES AND PRACTICE OF SURGERY.

In one very large octavovolume, extra cloth, of750 pages. $3 00.

COOPER ON DISLOCATIONS AND FRAC-
TURES OF THE JOINTS.—Edited byBkansbt
B. Cooper, F. R. S., &c. With additional Ob-
servationsbyProf. J. C.Warren. A new Ame-
rican edition. In one handsome octavo volume,
extra cloth, of about 500 pages, with numerous
illustrations on wood. $3 25.

COOPER ON THE ANATOMY ANDDISEASES
OF THE BREAST, with twenty-five Miscellane-
ous and Surgical Papers. One large volume, im-
perial 8vo., extra cloth, with 252 figures,on 36
plates. $2 50.

COOPER ON THE STRUCTURE AND DIS-
EASES OF THE TESTIS, AND ON THE
THYMUS GLAND. One vol. imperial8vo., ex-
tra cloth,with 177 figures on 29plates. $2 00.

COPLAND ON THE CAUSES. NATURE, AND
TREATMENT OF PALSY AND APOPLEXY.
In one volume,royal 12mo., extracloth, pp. 326.
80 cents.

CLYMER ON FEVERS; THEIR DIAGNOSIS,
PATHOLOGY, AND TREATMENT In one
octavo volume, leather, of 600 pages. $1 50.

COLOMBAT DE L'ISERE ON THE DISEASES
OF FEMALES, and on the special Hygiene of
their Sex. Translated,with many Notes and Ad-
ditions,by C. D. Meigs, M. D. Second edition,
revised and improved. In one large volume, oc-
tavo, leather, with numerous wood-cuts. pp. 720.
»3 50.

CARSON (JOSEPH), M. D.,
Professor ofMateria Medicaand Pharmacy in theUniversityofPennsylvania.

SYNOPSIS OF THE COURSE OF LECTURES ON MATERIA MEDICA
AND PHARMACY, delivered in the University of Pennsylvania. Second and revised edi-
tion. In one very neat octavovolume, extra cloth, of 208 pages. $1 50.

CURLING (T. B.), F. R.S.,
Surgeonto the London Hospital,Presidentof the Hunterian Society, &c.

A PRACTICAL TREATISE ON DISEASES OF THE TESTIS, SPERMA-
TIC CORD, AND SCROTUM. Second American, from the second and enlargedE.iglish edi-
tion. In one handsome octavo volume, extracloth, withnumerous ihustrations. pp.420. $2 00.
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CHURCHILL (FLEETWOOD), M. D., M. R. I. A.
ON THE THEORY AND PRACTICE OF MIDWIFERY. Edited, with

Notes and Additions,by D. Francis Condie, M. D., author of a "Practical Treatise on the
Diseases of Children," &c. With 139 illustrations. In one very handsome octavo volume,
leather, pp.510. $3 00.
Tobestow praiseon abook that has received such

marked approbationwould be superfluous. Weneed
only say, therefore, that if the first edition was
thought worthy of a favorable reception by the
medicalpublic, we can confidently affirm that this
will be found much more so. The lecturer, the
practitioner, and thestudent, mayall have recourse
to itspages,and derive from their perusalmuch in-
terestandinstruction in everythingrelating to theo-
retical and practicalmidwifery.—Dublin Quarterly
JournalofMedical Science.

A work of very great merit, and such as we can
confidently recommend to the studyof everyobste-
tricpractitioner.—London Medical Gazette.

This is certainly the most perfect system extant.
It is the best adapted for the purposes of a text-
book, and that which he whose necessities confine
him toone book, should select in preference to all
others.—SouthernMedical and Sttrgical Journal.

The most popularwork on midwifery ever issued
from the Americanpress.— CharlestonMed. Journal.

Were we reduced to the necessity of having but
one work on midwifery, and permitted to choose,
we would unhesitatingly take Churchill.—Western
Med.and Surg. Journal.

It is impossible to conceive a more useful and
elegant manual than Dr. Churchill'l Practice of
Midwifery.—Provincial Medical Journal.

Certainly, in our opinion, the verybest work on
the subjectwhich exists.—N. Y.Annalist.

No work holds a higher position, or is more de-
serving of being placed in the hands of the tyro,
the advanced student,or the practitioner.—Medical
Examiner.

Previous editions, under theeditorial supervision
of Prof. R. M. Huston, have been received with
marked favor, and they deserved it; but this, re-
printed from a very late Dublin edition, carefully
revised and broughtup by the author to the present
time, does present an unusually accurate and able
exposition of every importantparticular embraced
in thedepartment of midwifery. # * Theclearness,
directness, and precision of its teachings, together
with the greatamount ofstatistical research which
its text exhibits, have served to place it already inthe foremostrank of works in this department of re-
medial science.—N. O. Med. and Surg. Journal.

In our opinion, it forms one of thebest if not the
very best text-bookand epitomeof obstetricscience
which we at present possess in the English lan-
guage.—MonthlyJournal ofMedical Science.

The clearness andprecision ofstyle in whichit is
written, and thegreatamountof statistical research
which it contains,have served to place it in the first
rank ofworks in this departmentof medical science.—N. Y. Journal ofMedicine.

Few treatiseswill be found better adapted as a
text-book for the student, or as a manual for the
frequent consultationof the young practitioner.—
AmericanMedical Journal.

by the same author. (LatelyPublished.)
ON THE DISEASES OF INFANTS AND CHILDREN. Second American

Edition,revised and enlarged by the author. Edited, wiih Notes, by W. V. Keating, M. D. In
one largeand handsome volume, extracloth, of over 700pages. $3 00, or in leather, $3 25.
In preparing this work a second time for the American profession, the author has spared no

labor in giving it a very thoroughrevision, introducing several new chapters, and rewriting others,
while every portion of the volume has been subjected to a severe scrutiny. The efforts of the
American editor have been directed to supplying such information relative to matters peculiar
to this country as might have escaped the attention of the author, and the whole may, there-
fore, be safelypronounced one of the most complete works on the subject accessible to the Ame-
rican Profession. By an alteration in the size of the page, these very extensive additions have
been accommodated without unduly increasing the size of the work.

Thiswork contains a vast amount of interesting
matter, which is so well ananged and so curtly
worded that the book maybe regarded as an ency-
clopaedia ofinformation upon the subject of which
it treats. It is certainly also a monument of Dr.
Churchill's untiring industry, inasmuch as there is
not a singleworkupon thediseases of childrenwith
which we are acquainted thatis not fully referred
to and quotedfrom in its pages, and scarcely a con-
tribution of the least importance to any British or
ForeignMedical Journal,forsome years past, which
is not dulynoticed.—London Lancet, Feb. 20, 1858.

Availing himselfof every fresh source of informa-
tion,Dr. Churchillendeavored, withhisaccustomed
industry andperseverance, to bringhis work up to
the present state of medical knowledge in all the
subjects of whichit treats; and in thisendeavor he
has, we feelbound to say, been eminently success-
ful. Besides the addition ofmore than one hundred
and thirty pages of matter, we observe that some
entirely newand important chapters areintroduced,
viz: on paralysis,Byphilis, phthisis, sclerema,&c.
&c. As the worknow stands, it is, we believe, the
most comprehensive in the English language upon
thediseasesincidenttoearlylife.—Dublin Quarterly
Journal, Feb. 1858.

Itbrings before thereader an amount ofinforma-
tionnot comprised inany similar production in the
language. Theamount of labor consumedupon its
production can onlybe conceived by thosewho have
been similarly occupied, every work of note pub-
lishedwithin the last twenty-five years in the dif-
ferent languagesof Europe having been laid under

contributionfor the illustration of its topics. The
material thusderived hasbeenusedwithconsummate
skill, and the result has been a work creditable alike
to theauthorand his country.—N. A. Medico-Chir.
Review, May, 1858.

After this meagre,andwe know, very imperfect
notice of Dr. Churchill's work, we shall conclude
by saying, that it is one that cannotfail from its co-
piousness, extensiveresearch, and generalaccuracy,
toexalt still higher the reputation of the author inthis country. TheAmerican reader will be particu-
larlypleased to find thatDr. Churchill has done full
justicethroughouthiswork to thevarious American
authors on this subject. The names of Dewees,
Eberle, Condie,and Stewart, occur on nearly every
page,and these authors areconstantly referred tobythe author in terms of the highest praise, and with
the most liberal courtesy.—The Medical Examiner.

We recommend thework of Dr. Churchill most
cordially, both to studentB and practitioners, as a
valuableand'reliableguidein thetreatmentof thedis-
eases ofchildren.—Am. Journ.of the Med.Sciences.

We knowofno work on this departmentofPrac-
ticalMedicine whichpresents so candid and unpre-
judiced a statement or posting up of our actual
knowledge as this.—N. Y. Journal of Medicine.

Its claims to merit both as a scientific andpracti-
cal work, are of the highest order. Whilst we
would not elevate it above every other treatise on
the same subject, we certainlybelieve thatvery few
are equal to it, and none superior.—Southern Med.
and Surgical Journal.

THE SAME AUTHOR

ESSAYS ON THE PUERPERAL FEVER, AND OTHER DISEASES PE-
CULIAR TO WOMEN. Selected from the writingsof British Authors previousto the close of
the Eighteenth Century. In oneneat octavovolume, extracloth, of about450 pages. $2 50.
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CHURCHILL (FLEETWOOD), M. D., M. R. I. A., Sec.
ON THE DISEASES OF WOMEN; including those of Pregnancy and Child-

bed. Anew American edition, revised by the Author. With Notes and Additions, by D. Fran-
cis Condie, M.D., author of "A Practical Treatise on the Diseases ofChildren." With nume-
rous illustrations. In one large and handsome octavo volume, leather, of768 pages. $3 00.
This edition of Dr. Churchill's very popular treatise may almost be termed a new work, so

thoroughlyhas he revised it in everyportion. It will be found greatlyenlarged, and thoroughly
brought up to the most recent condition of the subject, while the very handsome series of illustra-
tions introduced, representing such pathological conditions as can be accurately portrayed, present
a novel feature, and afford valuable assistance to the young practitioner. Such additions as ap-
peared desirable for the American student have been made by the editor, Dr. Condie, while a
marked improvement in the mechanical execution keeps pace with the advance in all otherrespects
which the volume has undergone,while theprice hasbeen kept at the former verymoderate rate.

It comprises, unquestionably, one of the most ex-
act and comprehensive expositions of the present
state of medical knowledge inrespect to thediseases
of women that has yet beenpublished.—Am. Journ.
Med. Sciences, July, 1857.

We hail with much pleasure the volume before
us, thoroughly revised, corrected, and brought up
to the latest date, by Dr. Churchill himself, and
rendered still more valuableby notes, from the ex-
perienced and ablepen ofDr. D. F. Condie.—South-
ern Med.and Surg. Journal, Oct. 1857.

Thiswork is the most reliable which we possess
on this subject; and is deservedlypopular with the
profession.—Charleston Med. Journal, July, 1857.

Dr. Churchill's treatise on theDiseases of Women
is, perhaps, the most popularof his workswith the
profession in this country. It has been very gene-

rally received both as a text-book and manual of
practice. The present edition has undergone the
most elaboraterevision,andadditions ofan import-
ant character have been made, to render it a com-
plete exponent of thepresent state of our knowledgeof these diseases.—N. Y. Journ. ofMed., Sept. 1857.

We knowof noauthor who deserves that appro-
bation, on "the diseases of females," to the same
extent that Dr. Churchill does. His, indeed, is the
only thorough treatise we know of on the subject;
and it may be commended to practitioners and stu-
dents as amasterpiecein its particulardepartment.
—»Thi Western JournalofMedicineand Surgery.

As a comprehensive manual for students, or a
work ofreference for practitioners,it surpassesany
other that has ever issued on the same subject from
theBritish press.—Dublin Quart. Journal.

DICKSON (S. H.), M. D.,
Professor ofPractice of Medicine in the JeffersonMedical College, Philadelphia.

ELEMENTS OP MEDICINE; a Compendious View of Pathology and Thera-
peutics, or the History and Treatment of Diseases. Second edition, revised. In one large and
handsome octavo volume, of 750 pages, leather. $3 75. (Just Issued.)
The steady demand which has so soon exhausted the first edition of thiswork, sufficiently shows

that the author was not mistaken in supposing that a volume of this character was needed—an
elementary manual of practice, which should present the leading principles of medicine with the
practical results, in a condensed and perspicuous manner. Disencumbered ofunnecessary detail
and fruitless speculations, it embodies what is most requisite for the student to learn, and at the
same time what the active practitioner wants when obliged, in the daily calls ofhis profession, to
refresh his memory on special points. The clear and attractive style of the author renders the
whole easyof comprehension, while his long experience gives to his teachings an authority every-
where acknowledged. Few physicians, indeed, have had wider opportunities for observation and
experience, and few, perhaps, have used them to belter purpose. As the result of a long life de-
voted to study and practice, the present edition, revised and brought up to the date of publication,
will doubtless maintain the reputation already acquired as a condensed and convenient American
text-book on the Practice of Medicine. A few notices of the first edition are appended.

This book is eminentlywhat it professes to be; a
distinguished merit in these days. Designed for" Teachers and Students of Medicine," and admira-
blysuited totheir wants,we thinkitwill bereceived,
on its own merits, with a hearty welcome.—Boston
Med.and Surg. Journal.

Indited by one of the most accomplishedwriters
of our country, as wellasby one whohas long held
ahigh positionamong teachers and practitioners of
medicine, this work is entitled to patronage and
careful study. The learned author has endeavored
to condense in this volume most of the practical
matter contained in his former productions, so as to
adaptit to the use of thosewho have not time to
devoteto moreextensive works.—SouthernMed.and
Surg. Journal.

Prof. Dickson's work supplies, toa great extent,a desideratum longfelt in American medicine.—N.
O. Med. and Surg. Journal.

Notprofessingtobea completeandcomprehensive
treatise, it will notbe foundfull in detail, nor filled
with discussions of theories and opinions,but em-
bracing all that is essential in theory and practice,
it isadmirablyadapted to thewants of theAmerican
student. Avoidingall that is uncertain,it presents
more clearly to the mind of the reader that whichis
established and verified by experience. Thevaried
and extensivereading of the author is conspicuously
apparent, and all the recent improvementsand dis-
coveries in therapeutics and pathology are chroni-
cled in its pages.—Charleston Med. Journal.

In the first part of thework the subject of gene-
ral pathology ispresented in outline, givinga beau-
tiful picture of its distinguishing features, and
throughout the succeedingchapters we find that he
has kept scrupulously within the bounds of sound
reasoning and legitimate deduction. Dr. Dickson
merits a placein the first rank of American writers.—Western Lancet.

DRU ITT (ROBERT), M.R. C.S., &c.
THE PRINCIPLES AND PRACTICE OP MODERN SURGERY. Edited

by F. W. Sargent, M. D., author of "Minor Surgery," &c. Illustrated with one hundred and
ninety-three wood-engravings. In one very handsomely printedoctavo volume, leather,of 576
largepages. $3 00.
Dr.Druitt's researches into the literature ofhis

subject have been not onlyextensive, but well di-
rected ; the most discordant authors are fairly and
impartially quoted, and, while duecredit is given
to each, their respective merits are weighed with
an unprejudiced hand. The grainof wheat is pre-
served,and the chaff is unmercifully stripped oft".
The arrangement is Bimple and philosophical, and

the style, though clearand interesting,is soprecise,
that the book contains more informationcondensed
into a fewwords than any othersurgicalwork with
which we areacquainted.—London Medical Times
mnd Gazette.

No work, in our opinion,equals it in presenting
so much valuable surgical matter in so small a
compass.—St. LouisMed. and Surgical Journal.
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DALTON, JR. (J. C), M. D.
Professor of Physiology in the Collegeof Physicians, NewYork.

A TREATISE ON HUMAN PHYSIOLOGY, designed for the use of Students
and Practitioners of Medicine. With two hundred and fifty-four illustrations on wood. In one
very beautiful octavo volume, ofover 600 pages, extracloth, $4 00; leather, raised bands, $4 25.
(Just Issued.)
This system of Physiology, both from the ex-

cellence of the arrangement studiously observed
throughout everypage, and the clear,lucid, and in-
structive manner in which each subject is treated,
promises to form one of the most generallyreceived
class-books in the English language. It is,in fact,
a most admirable epitomeof all thereally important
discoveries that havealwaysbeenreceived as incon-
testable truths, as well as of thosewhich have been
recentlyadded toour stock of knowledgeon thissub-
ject. We will,however, proceed togive a fewex-
tracts from thebook itself, as a specimen of its style
and composition,and this,weconceive, willbe quite
sufficient to awaken a general interest in a work
which is immeasurably superior in its details to the
majority of thoseof thesame class to which it be-
longs. In itspurity of style and elegance of com-
position it may safely take its place with the very
best of our English classics; while in accuracy of
description it is impossible that it could be surpass-
ed. Inevery line is beautifully shadowed forth the
emanations of the polished scholar, whose reflec-
tions are clothedin a garb as interestingas theyare
impressive; with the one predominant feeling ap-
pearing topervade the whole—an anxious desire to
please and at the same time to instruct.—Dublin
Quarterly Journ. of Med. Sciences,Nov. 1859.

Theworkbefore us,however, in ourhumble judg-
ment, isprecisely whatit purports to be, and willanswer admirably the purpose for which it is in-
tended. It is par excellence, a text-book; and the
best text-book in this departmentthat we nave everseen. Wehave carefully read thebook, and speak
of its merits from a more than cursory perusal.
Lookingback upon thework we have just finished,
we must, say aword concerningthe excellence of its
illustrations. No department is so dependent upon
good illustrations, and thosewhich keep pace with
our knowledge of the subject,as that of physiology.
The wood-cutsin the work before us are the bestwe have ever seen, and, being original, serve to
illustrate precisely whatis desired —Buffalo Med.
Journal, March, 1859.

A book of genuinemerit like thisdeserves hearty
praise before subjecting it to any minute criticism.
We are notprepared to find any faultwith itsdesign
until wehavehad more time toappreciate its merits
as a manual for daily consultation, and to weigh
its statements and conclusions more deliberatelv.
Its excellences we are sure of; its defects we have
yet to discover. It is a work highly honorable to

itsauthor; to his talents,his industry, his training;
to the institutionwith which he is connected, and
to American science.—Boston Med. and Surgical
Journal,Feb. 24, 1859.

Anewbook and a firstrate one; an original book,
and one which cannot be too highly appreciated,
andwhich we are proud to see emanating from our
country's press. It is by an author who, though
young, is considerably famous forphysiological re-
search, and who in this work has erected for him-self an enduring monument, a token at once of his
labor and his success.—Nashville Medical Journal,
March, 1859.

Throughout the entire work, the definitions are
clear and precise, the arrangement admirable, the
argument briefly and well stated, and the style
nervous, simple, and concise. Section third, treat-
ing of Reproduction) is a monograph of unap-
proached excellence, upon this subject, in the Eng-
lish tongue. For precision, elegance and force of
style, exhaustive method and extent of treatment,fulness of illustration and weight of personal re-
search, we know of no Amerijan contribution to
medical science which surpasses it, and the day is
fardistant whenits claims to the respectful atten-
tion of even the best informed scholars will not be
cheerfully concededby all acquaintedwith itsrange
and depth.—Charleston Med. Journal,May, 1859.

A new elementary work on Human Physiology
lifting up its voice in the presence of late and sturdy
editions of Kirke's, Carpenter's, Todd and Bow-
man's, to say nothing of Durglison'sand Draper's,
should have somethingsuperior in the matter or the
manner of its utterance in order to win for itself
deserved attention and a name. That matter and
that manner, alter a candid perusal, we think dis-
tinguish this work, andwe are proud to welcome it
not merely for its nativity's sake, but for its own
intrinsic excellence. Its language we find to be
plain, direct, unambitious, and falling with a just
conciseness on hypothetical or unsettled questions,
and yetwithsufficient fulnesson those living topics
already understood, or the path to whose solution
is definitelymarkedout. It doesnot speakexhaust-
i/ely upon every subject that it notices, but it does
speak suggestively, experimentally, and to their
main utilities. Into the subject of Reproduction
our author plunges with a kind of loving spirit.
Throughoutthis interestingand obscuredepartment
he is a clear and admirable teacher, sometimes a
brilliant leader.—Am. Med. Monthly, May, 1859.

OUNGLISON, FORBES, TWEEDIE, AND CONOLLY.
THE CYCLOPAEDIA OF PRACTICAL MEDICINE: comprising Treatises on

the Nature and Treatment ofDiseases, Materia Medica, and Therapeutics, Diseases of Women
and Children, Medical Jurisprudence, &c. &c. In four large super-royal octavo volumes, of
3254 double-columned pages, stronglyand handsomelybound, with raised bands. $12 00.

This work contains no less than four hundred and eighteen distinct treatises, contributed by
sixty-eight distinguishedphysicians, renderingit a complete library of reference for the country
practitioner.

The most complete work on Practical Medicine
extant; or, at least, in our language.—Buffalo
Medical andSurgical Journal.

Forreference, it isabove all price to every prac-
titioner.—WesternLancet.

One of the most valuable medical publications of
the day—as a work of reference it is invaluable.—
Western Journal oj Medicineand Surgery.

It has been to us,both as learner and teacher,a
workfor ready and frequent reference, one in which
modern English medicine is exhibited in the most
advantageous light.—Medical Examiner.

We rejoice that this work is tobe placed within
the reach of the profession in thiscountry, it being
unquestionably one of very greatvalue to theprac-

! titioner. This estimate of it has not been formed
! from ahasty examination,but after anintimate ac-
iquaintance derived from frequentconsultation ofit
Iduring thepast nine or ten years. The editors are
Ipractitioners of established reputation, and thelist
|of contributorsembraces many of the mosteminent
[professors and teachersof London, Edinburgh, Dub-
lin, and Glasgow. It is, indeed, thegreat merit of
this work that the principal articles have been fur-
nished by practitioners whohave not only devoted
especialattention to the diseases about which they
have written, but have also enjoyed opportunities
for an extensive practical acquaintancewith them,andwhose reputation carries the assurance of their
competency justly to appreciate the opinions of
others, while it stamps their own doctrines with
highand just authority.—AmericanMedical Journ.

DEWEES'S COMPREHENSIVE SYSTEM OF
MIDWIFERY. Illustrated by occasional cases
and many engravings- Twelfth edition,with the
author's last improvements and corrections. In
one octavovolume,extracloth,of600pages. $3 20.

DEWEES'S TREATISE ON THE PHYSICAL

AND MEDICAL TREATMENT OF CHILD-
REN. The last edition. In one volume,octavo,extra cloth,548 pages. $2 80

DEWEES'S TREATISE THE DISEASES
OF FEMALES. Tenthedition. Inone volume,octavo extracloth,532 pages, withplates. $3 00
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DUNGLISON (ROBLEY), M.D.,
Professor of Institutes ofMedicinein the JeffersonMedical College, Philadelphia.

NEW AND ENLARGED EDITION.

MEDICAL LEXICON; a Dictionary of Medical Science, containing a concise
Explanation of the various Subjects and Terms of Anatomy,Physiology, Pathology, Hygiene,Therapeutics, Pharmacology, Pharmacy, Surgery, Obstetrics, Medical Jurisprudence, Dentistry,
&c. Notices ofClimate and of Mineral Waters; Formulae for Officinal, Empirical, and Dietetic
Preparations, &c. With French and other Synonymes. Fifteenth edition, revised and very
greatlyenlarged. In onevery largeand handsome octavovolume, of992 double-columned pages,
in small type; strongly bound in leather, with raised bands. Price $4 00.
Especial care has been devoted in the preparation of this edition to render it in everyrespect

worthy a continuance of the very remarkable favor which it has hitherto enjoyed. The rapid
sale of Fifteen large editions, and the constantlyincreasing demand, show that it is regarded by
the profession as the standard authority. Stimulated by this fact, the author has endeavored in the
present revision to introduce whatever might be necessary " to make it a satisfactory and desira-
ble—if not indispensable—lexicon, in which the student may search without disappointment for
every term that has been legitimated in the nomenclature of the science." To accomplish this,
large additions have been found requisite, and the extent of the author's labors maybe estimated
from the fact that about Six Thousand subjects and terms have been introduced throughout, ren-
dering the whole number of definitions about Sixty Thousand, to accommodate which, the num-
ber of pages has been increased by nearlya hundred, notwithstanding an enlargement in the size
ofthe page. The medical press, both in this country and in England, has pronounced the work in-dispensable to all medical students and practitioners,and the piesent improved editionwill not lose
that enviable reputation.

The publishers have endeavored to render the mechanical execution worthy of a volume ofsuch
universal use in daily reference. The greatest care hns been exercised to obtain the typographical
accuracy so necessary in a work ot the kind. By the small but exceedingly clear type employed,
an immense amount of matter is condensed in its thousand ample pages, while the binding willbe
found strong and durable. With all these improvements and enlargements, the price has been kept
at the former very moderate rate, placing it within the reach of all.

Thiswork, the appearance of the fifteenthedition
of which, it has become our duty and pleasure to
announce,is perhaps themost stupendousmonument
of labor and erudition in medical literature. One
would hardly supposeafter constant use of thepre-
ceding' editions, where we have never failed to find
a sufficiently fullexplanationof every medical term,that in this edition "about six thousand subjects
and terms havebeenadded," with a careful revision
and correction of the entirework. It is onlyneces-
sary to announce the advent of this editionto make
it occupy the place of the precedingone on the table
ofevery medical man, as it is withoutdoubt the best
and mostcomprehensiveworkof the kindwhich has
everappeared.—Buffalo Med. Journ., Jan. 1858.

The work is a monument of patient research,
skilful judgment, andvast physical labor, that will
perpetuate thename of the author more effectually
than any possible device of Btone or metal. Dr.
Dunglisondeserves the thanks not only of the Ame-
rican profession, but of the whole medical world.—
North Am. Medico-Chir. Review, Jan. 1858.

AMedical Dictionarybetteradapted for the wants
of the profession than any otherwith whichwe are
acquainted, and ofa character which places it far
above comparison and competition.—Am. Journ.
Med. Sciences, Jan.1858.

We need only say, that the addition of6,000 new
terms, with their accompanyingdefinitions, may be
said to constitutea new work, by itself. We have
examined the Dictionaryattentively, and are most
happy to pronounceit unrivalled of its kind. The
erudition displayed,and the extraordinary industry
whichmust have been demanded, in its preparation
and perfection, redound to the lasting credit of its
author, andhave furnished us with a volumeindis-
pensable at the present day, to all who would find
themselves anniveauwith the highest standardsof
medicalinformation.—Boston MedicalandSurgical
Journal,Dec. 31, 1857.

Good lexicons and encyclopedicworks generally,
are themost labor-saving contrivances which lite-
rary men enjoy; and the labor which is required to
produce them in theperfect manner of this example
is something appalling tocontemplate. The author

tells us in his preface that he has added about six
thousand termsand subjects to thisedition,which,before, was considered universally as the best work
of the kind in any language.—Silliman'sJournal,
March, 1858.

Hehas razed his gigantic structure to the founda-
tions, and remodelled and reconstructed the entire
pile. No less than six thousand additional subjects
and terms are illustratedand analyzed in this new
edition, swelling the grand aggregate to beyond
sixty thousand! Thus is placed before the profes-
sion a complete and thorough exponent of medical
terminology,without rival or possibility ofrivalry.—Nashville Journ. ofMed. and Surg., Jan. 1858.

It is universally acknowledged,we believe, that
thiswork is incomparably the best and most com-
plete Medical Lexicon m the English language.
Theamount of labor which the distinguished author
has bestowed upon it is truly wonderful, and the
learning and research displayed in its preparation
are equally remarkable. Comment and commenda-
tionare unnecessary, as no one at the present day
thinksof purchasingany other Medical Dictionary
than this.—St. Louts Med. and Surg. Journ.,Jan.
1858.

It is the foundation stone of a goodmedical libra-
ry, and should always beincluded in the first list of
bookspurchased by the medical student.—Am.Med.
Monthly, Jan. 1858.

Avery perfectwork of thekind, undoubtedlythe
most perfect in the English language.—Med. and
Surg. Reporter, Jan. 1858.

It is now emphatically the Medical Dictionary of
theEnglish language, and for it there is no substi-
tute.—N. H. Med. Journ., Jan. 1858.

It is scarcely necessary toremark that any medi-
cal library wanting a copy of Dunglison's Lexicon
must be imperfect.—Cin. Lancet, Jan.1858.

Wehave ever considered it thebest authoritypub-
lished, and the presentedition we maysafelysay has
no equal in the world.—Peninsular Med. Journal,
Jan. 1858.

Themost completeauthority on the subject to be
foundin anylanguage.— Va.Med. Journal,Feb. '58.

THE SAME AUTHOR

THE PRACTICE OP MEDICINE. A Treatise on Special Pathology and The-
rapeutics. ThirdEdition. In two large octavo volumes, leather, of 1,500pages. $6 25.



AND SCIENTIFIC PUBLICATIONS. 13

DUNGLISON (ROBLEY), M.D.,
Professor ofInstitutes of Medicinein the JeffersonMedical College, Philadelphia.

HUMAN PHYSIOLOGY. Eighth edition. Thoroughly revised and exten-
sively modified and enlarged, with five hundred and thirty-two illustrations. In two large andhandsomely printedoctavo volumes, leather, ofabout 1500pages. $7 00.
In revising thiswork for its eighthappearance, the author has spared no labor to render it worthy

a continuance of the very great favorwhich has been extended to it by the profession. The whole
contents have been rearranged, and to a great extent remodelled ; the investigations which of lateyears have been so numerous and so important, have been carefully examined and incorporated,
and the work in every respect has been brought up to a level with the present state of the subject.
The object of the author has been to render it a concise but comprehensive treatise, containing the
whole body ofphysiological science, to which the student and man ofscience can at all timesrefer
with the certainty of finding whatever they are in search of, fully presented in all its aspects; andon no former edition has the author bestowed more labor to secure this result.

Webelieve that it can trulybe said, no more com-
plete repertory of facts upon the subject treated,
can anywhere be found. Theauthorhas, moreover,
that enviable tact at description and that facility
and ease of expression whichrender him peculiarly
acceptable to the casual, or the studious reader.
This faculty, so requisite in setting forth many
graverand lessattractive subjects,lends additional
charms to one always fascinating.—Boston Med.
and Surg. Journal, Sept. 1856.

The most complete and satisfactory system of
Physiology in theEnglish language.—Amer.Med.
Journal.

The best work of the kind in the English lan-
guage.—Silliman's Journal.

The present edition the author has made a perfect
mirror of the science as it is at the present hour.
As a work upon physiology proper, the science of
the functions performedby thebody, thestudent will
find it all he wishes.—Nashville Journ. of Med.
Sept. 1856.

Thathe has succeeded, mostadmirably succeeded
in hispurpose, is apparent from the appearance of
an eighth edition. It is now thegreatencyclopaedia
on the subject, andworthy of aplace in every phy-
sician's library.—WesternLancet, Sept. 1656.

BY the same AUTHOR. (A new edition.)
GENERAL THERAPEUTICS AND MATERIA MEDICA; adapted for a

Medical Text-book. With Indexes of Remedies and of Diseases and their Remedies. Sixth
Edition, revised and improved. With one hundred and ninety-three illustrations. In two large
and handsomelyprinted octavo vols., leather, ofabout 1100pages. $6 00.
In announcing a new edition of Dr. Dunglison's

General Therapeuticsand MateriaMedica,we have
no wordsof commendation to bestow upon a work
whose merits have been heretofore so often and so
justly extolled. It mustnotbe supposed, however,
that the present is a mere reprint of the previous
edition: the character of the author for laborious
research, judiciousanalysis, and clearness of ex-
pression, is fully sustained by the numerous addi-
tionshe has made to thework, and the careful re-
Vision to whichhe has subjected thewhole.—N. A.
Medico-Chir. Review, Jan. 1858.

The work will, we have little doubt,be bought
and read by the majority of medical students; its
size, arrangement,and reliability recommend it to
all; no one, we venture to predict, will study it
without profit,and there are few to whom it willnot be in some measure useful as a work of refer-ence. The young practitioner,more especially,willfind the copious indexes appended to this edition of
greatassistance in the selectionand preparation of
suitable formulas.—Charleston Med. Joum. and Re-
view, Jan.1858.

the same author. (A new Edition.)

NEW REMEDIES, WITH FORMULAE FOR THEIR PREPARATION AND
ADMINISTRATION. Seventh edition, with extensive Additions. In one very large octavo
volume, leather, of 770 pages. $3 75.
Another edition of the "New Remedies" havingbeen called for, the author has endeavored to

add everything of moment thathas appeared since thepublication of the last edition.
The articles treated of in the former editions will be found to have undergone considerable ex-

pansion in this, in order that the author might be enabled to introduce, as far as practicable, the
results of the subsequent experience of others, as well as of his own observation and reflection ;
and to make the work stillmore deserving of the extended circulation with which the preceding
editions have been favored by the profession. By an enlargement of the page, the numerous addi-
tions have been incorporatedwithout greatly increasing the bulk of the volume.—Preface.

One of the most useful of the author's works.—
Southern Medical and Surgical Journal.

This elaborate and useful volume should be
found in every medical library, foras a book of re-
ference, for physicians, it is unsurpassed by any
other work in existence, and the double index for
diseases and for remedies, will be found greatly to
enhance its value.—New York Med. Gazette.

Thegreat learningof theauthor, and his remark-
able industryin pushing his researches into everysource whenceinformationis derivable,haveenabled
him to throw together an extensive mass of facts
and statements, accompanied by full reference to
authorities; which last feature renders the work
practically valuable to investigatorswho desire to
examine theoriginal papers.—The American Journal
ofPharmacy.

ELLIS (BENJAMIN), M.D.
THE MEDICAL FORMULARY: being a Collection of Prescriptions, derived

from the writings and practice ofmany of the most eminent physicians ofAmericaand Europe.
Together with the usual Dietetic Preparations and Antidotes for Poisons. To which is added
an Appendix, on the Endermic use of Medicines, and on the use ofEther and Chloroform. The
whole accompanied with a lew brief Pharmaceutic and Medical Observations. Tenth edition,
revised and much extended by Robert P. Thomas, M. D., Professor of Materia Medica in the
Philadelphia College ofPharmacy. In oneneatoctavovolume, extracloth, of296pages. 91 75.
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ERICHSEN (JOHN),
Professor of Surgeryin University College, London, Ac.

THE SCIENCE AND ART OF SURGERY; beinga Treatise on Surgical
Injuries, Diseases, and Operations. New and improved American, from the second enlarged
and carefully revised London edition. Illustrated with over four hundred engravings on wood.
In one large and handsome octavo volume, of one thousand closely printed pages, leather,
raised bands. $4 50. (Just Issued.)
The very distinguished favorwith which thiswork hasbeen received onboth sides of the Atlan-

tic has stimulated the author to render it even more worthyof the position which it has so rapidly
attained as a standard authority. Every portion has been carefully revised, numerous additions
have been made, and the most watchful care has been exercised to render it a complete exponent
of the most advanced condition ofsurgical science. In this manner the work has been enlarged by
about a hundred pages, while the series of engravingshas been increased by more than a hundred,
rendering it one of the most thoroughly illustrated volumes before theprofession. The additions of
the author having rendered unnecessary most of thenotes of the former American editor, but little
hasbeen added in this country; some few notes and occasional illustrations have, however, been
introduced to elucidate American modes of practice.

It is, in our humble judgment, decidedly the best
book of the kind in the English language. Strange
that just such booksare notoftener producedby pub-
lic teachers of surgery in this country and Great
Britain Indeed, it is a matter of great astonishment,
but no less true than astonishing, that of the many
workson surgery republished in" this country within
the last fifteen or twenty years as text-books for
medical students, this is the only one that even ap-
proximates to the fulfilment of the peculiar wants ofyoungmenjustentermguponthe study ofthisbranch
of theprofession.—Western Jour, ofMed. anil Surgery.

Its value is greatly enhanced by a very copious
well-arranged index. We regard this as one of the
most valuable contributionsto modern surgery. To
one entering his novitiate of practice, we regard it
the most serviceableguidewhich he can consult. He
will find a fulnessofdetailleadinghim through every

stepof theoperation, and not deserting him until the
final issue of the case is decided.—Sethoscope.

Embracing, as will beperceived, the whole surgi-
cal domain, and each division of itself almost com-
plete and perfect,each chapter full and explicit, each
subject faithfullyexhibited, we can only expressouiestimate of it in the aggregate. We consider it an
excellent contribution to surgery, as probably the
best single volume now extant on the subject, and
with great pleasure we add it to our text-books.—
Nashville Journalof Medicineand Surgery.

Prof. Erichsen's work, for its size, has not been
surpassed; his nine hundred and eight pages, pro-
fuselyillustrated, arerich in physiological, patholo-
gical, and operative suggestions, doctrines, details,
and processes; and will prove a reliable resource
for information,both tophysician and surgeon, in the
hour ofperil.—N. 0. Med. and Surg. Journal.

FOWNES (GEORGE), PH. D., Stc.
A MANUAL OF ELEMENTARY CHEMISTRY; Theoretical and Practical.

From the seventh revised and corrected London edition. With one hundred and ninety-seven
illustrations. Edited by Robert Bridges, M. D. In one large royal 12mo. volume, of 600
pages. In leather, $1 65; extra cloth, $1 50. (Just Issued.)
The death of the author having placed the editorial care of this work in the practised hands oi

Drs. Bence Jones and A. W. Hoffman, everything has been done in its revision which experience
could suggest to keep it on a level with the rapid advance of chemical science. The additions
requisite to this purpose have necessitated an enlargement of the page, notwithstanding which the
work has been increased by about fifty pages. At the same time every care has been used to
maintain its distinctive character as a condensed manual for the student, divested ofall unnecessary
detail or mere theoretical speculation. The additions have, of course, been mainly in the depart-
ment of Organic Chemistry, which has made such rapid progress within the last few years, but
yet equal attention has been bestowed on the other branches of the subject—Chemical Physics and
Inorganic Chemistry—to present all investigations and discoveries of imporlance, and to keep up
the reputation ofthe volume as a complete manual of the whole science, admirablyadapted for the
learner. By the use ofa smallbut exceedingly clear type the matter of a large octavo iscompressed
within the convenient and portable limits ofa moderate sized duodecimo, and at the very low price
affixed, it is offered as one of the cheapest volumes before the profession.

A few nonces of former editions areappended.
Weknow of nobetter text-book, especially in the

difficult department of organic chemistry, upon
whichit is particularly full and satisfactory. We
would recommend it to preceptors as a capital
" office book" for their students whoare beginners
in Chemistry. It is copiously illustrated with ex-
cellent wood-cuts, and altogether admirably "got
up."—iV. J.Medical Reporter.

A standard manual, which has long enjoyed the
reputation of embodyingmuch knowledge in a small
space. The authorhas achieved thedifficult task of
condensation with masterly tact. His book is con-
cisewithout being dry, and brief withoutbeing too
dogmaticalor general.—VirginiaMed.'and Surgical
Journal.

The work of Dr. Fownes has long been before
the public, and its merits have been fully appreci-
ated as the best text-book on chemistry now in
existence. We do not, of course, place it in arank
superior to theworks of Brande, Graham, Turner,
Gregory, or Gmelin, but we say that, as a work
for students, it is preferable to any of them.—Lon-
don Journal ofMedicine.

Awork well adapted to thewants of thestudent
It is an excellent exposition of the chief doctrines
and factsof modern chemistry. Thesizeof thework,
andstill more the condensed yet perspicuous style
in which it is written, absolve it from the charges
very properly urged against most manuals termed
popular.—Edinburgh Journalof Medical Science.

FISKE FUND PRIZE ESSAYS — THE EF-FECTS OF CLIMATE ON TUBERCULOUS
DISEASE. By Edwin Lee, M. R. C. S , London,
and THE INFLUENCEOF PREGNANCY ON
THE DEVELOPMENT OF TUBERCLES By

EdwardWarren, M. D., of Edenton, N. C. To-
getherin one neat 8vo. volume, extra cloth. 91 00.

FRICK ON RENAL AFFECTIONS; their Diag-
nosis and Pathology. With illustrations. One
volume, royal 12mo., extra cloth. 75 cents

FERGUSSON (WILLIAM), F. R. S.,
Professor of Surgery in King's College, London, &c.

A SYSTEM OF PRACTICAL SURGERY. Fourth American, from the third
and enlarged London edition. In one large and beautifully printed octavo volume, of about 700
pages, with 393 handsome illustrations, leather. $3 00.
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FLINT (AUSTIN), M. D.,
Professor of the Theoryand Practice of Medicine in theUniversity ofLouisville, tec.

PHYSICAL EXPLORATION AND DIAGNOSIS OF DISEASES AFFECT-
ING THE RESPIRATORY ORGANS. In one large and handsome octavo volume, extra
cloth, 636pages. $3 00.
We regard it, in pointboth ofarrangement and of

the marked ability of its treatment of the subjects,as destined to take the first rank in works of this
class. So far as our information extends,it has at
present no equal. To the practitioner,as well as
the it will beinvaluable in clearing up the
diagnosis of doubtful cases, and in shedding light
upon difficult phenomena.—Buffalo Med. Journal.

A workoforiginal observationof thehighestmerit
We recommend the treatise toeveryone whowishes
to becomea correct auscultator. Based to a very
large extent upon cases numerically examined, it
carries the evidenceof careful study and discrimina-
tionupon every paae. It does credit to the author,
and, through him, to the profession in this country.
It is, what we cannot call everybook upon auscul-
tation, areadable book.—Am. Jour. Med. Sciences.

the same author. (Now Ready.)
A PRACTICAL TREATISE ON THE DIAGNOSIS, PATHOLOGY, AND

TREATMENT OF DISEASES OF THE HEART. In one neat octavo volume, of about
500 pages, extra cloth. $2 75.

Prom the Author'sPreface.
" In the preparation of this volume, the aim has been to meet the wants of the medical student

and practitioner by the production ofa work devoted exclusively to diseases of the heart, and
treating concisely but comprehensively of these diseases with reference to their diagnosis, patho-
logy, and treatment. Such a work, ifsatisfactorily executed, it is believed, can hardly fail fo prove
acceptable, in view of the importance of this class of diseases, the progress made in their investi-
gation during the last few years, and the absence of any extended text-book, published in this
country, having the same scope and objects, since the appearance of Dr. Hope's treatise, twenty
years ago."

We do notknow that Dr. Flint has written any-
thing which isnot first rate; but this,his latest con-
tribution to medical literature, in our opinion, sur-passes all the others. The workis most comprehen-
sive in its scope,and most sound in theviewsit enun-
ciates. The descriptions are clear and methodical;
the statements are substantiated by facts, and are
made with suchsimplicity and sincerity, that with-
out them they would carry conviction. The style
is admirably clear, direct, and free from dryness
With Dr. Walshe's excellent treatise before us, we
have no hesitation in saying that Dr.Flint's book is
the best work on the heart in the English language.—Boston Med.and Surg. Journal, Dec. 15, 1859.

We have thus endeavored to present our readers
with a fairanalysis of this remarkable work. Pre-
ferring toemploy thevery words of thedistinguished
author, wherever it was possible, we have essayed
tocondense into the briefest spacea general viewof
his observations and suggestions, and to direct the
attention of our brethren to the abounding stores of
valuable matter here collectedand arranged for their
use and instruction. No medical librarywill here-
after be considered compleie without this volume;
and we trust it will promptly find its wayinto the
hands of every American student and physician.—
N. Am. Med. Chir.Review, Jan I860.

GRAHAM (THOMAS), F. R. S.,
THE ELEMENTS OF INORGANIC CHEMISTRY, including the Applica-

tions ofthe Science in the Arts. New and much enlargededition, by Henry Watts and Robert
Bridges, M. D. Complete in one large and handsome octavo volume, of over 800 very large
pages, with two hundred and thirty-two wood-cuts, extraclolh. $4 00.

Part II., completing the work from p. 431 to end, with Index, Title Matter, &c, may be
had separate, cloth backs and paper sides. Price $2 50.

From Prof. E. N. Horsford, Harvard College.
It has, in its earlierand less perfecteditions, been

familiar to me, and the excellence of its plan and
the clearness and completeness ofits discussions,
have long been my admiration.

No reader of English works on this science can

afford to be without this edition of Prof. Graham's
Elements.— Silliman's Journal,March, 1858.

From Prof. Wolcott Oibbs, N. Y. Free Academy.
The work is an admirable one in all respects,and

its republicationhere cannot fail toexert apositive
influenceupon theprogress of sciencein thiscountry.

GRIFFITH (ROBERT E.), M. D., «tc.
A UNIVERSAL FORMULARY, containing the methods of Preparing and Ad-

ministering Officinal and other Medicines. The whole adapted to Physicians and Pharmaceu-
tists. Second Edition, thoroughly revised, with numerous additions, by Robert P. Thomas,
M.D., Professor of Materia Medica in the Philadelphia College ofPharmacy. In one large and
handsome octavo volume, extracloth,of650 pages, double columns. $3 00; or in sheep, $3 25.
It was a work requiring much perseverance, and

whenpublished was looked upon as by far the best
work ofits kind that had issued from the American
press. Prof Thomas has certainly "improved," as
well as added to thisFormulary,and has rendered it
additionally deserving of the confidence of pharma-
ceutists and physicians.—Am. JournalofPharmacy.

Weare happy to announce a new and improved
edition of this, one of the most valuable and useful
works thathave emanated from an American pen.
It would do credit to any country, and will be found
ofdaily usefulness topractitioners of medicine; it is
better adapted to theirpurposes than the dispensato-
ries. —Southern Med. and Surg. Journal.

Thisis a work of sixhundred and fifty-one pages
embracing all on the subject ofpreparing and admi-
nistering medicines thatcan be desired by the physi
cian and pharmaceutist.—WesternLancet.

It is one ofthe mostusefulbooks a country practi-
tionercan possibly have in his possession.— Medical
Chronicle.

Theamount ofuseful, every-day matter, for aprac-
ticing physician, is really immense.—Boston Med.
and Surg. Journal.

ThiseditionofDr. Griffith's workhas been greatly
improvedby the revision and ampleadditions ofDr.Thomas, and is now, we believe, one of the most
complete works of its kind in any language. The
additions amount to about seventy pages, and no
effort has been spared toinclude in them all the re-
cent improvements which have been published inmedical journals,and systematic treatises. A work
of this kind appears to us indispensable to the physi-

Ician, and thereis none we can morecordiallyrecom-
mend.—N. Y. JournalofMedicine.
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GROSS (SAMUEL DJ, M. D.,
Professor of Surgery in the JeffersonMedical College of Philadelphia, &c.

Now Ready, August, 1859.
A SYSTEM OF SURGERY: Pathological, Diagnostic, Therapeutic, and Opera-

tive. Illustrated by Nine Hundred and Tiiirtv-six Engravings. In two largeand beautifully
printed octavo volumes, ofnearly twenty-four hundred pages; strongly bound in leather, with
raised bands. Price $12.

From the Author's Preface.

"The object of thiswork is to furnish a systematic and comprehensive treatise on the science and
practice of surgery, considered in the broadest sense; one that shall serve the practitioner as a
faithful and available guidein his daily routine ofduty. It has been toomuch the custom of mod-
ern writers on this department of the healing art to omit certain topics altogether, and to speak of
others at undue length, evidently assuming that their readers could readily supply the deficiencies
from other sources, or that what has been thus slighted is ofno particular practical value. My aim
has been to embrace the whole domain of surgery, and to allot to every subject its legitimate claim
to notice in the great family of external diseases and accidents. How far this object has been accom-
plished, it is not for me to determine. It may safely be affirmed, however, that there is no topic,
properly appertaining to surgery, that will not be found to be discussed, to a greater or less extent,
in these volumes. If a larger space than is customary has been devoted to the consideration of
inflammation and its results, or the great principles of surgery, it is because of the conviction,
grounded upon long and close observation, that there are no subjects so little understood by the
general practitioner. Special attention has also been bestowed upon the discrimination of diseases;
and an elaborate chapter has been introduced on general diagnosis."

That these intentions have been carried out in the fullest and most elaborate manner is sufficiently
shown by the great extent of the work, and the length of time during which the author has been
concentratir g on the task his studies and his experience, guided by the knowledge which twenty
years of lecturing on surgical topics have given him of the wants of the profession.

Of Dr. Gross's treatise on Surgery we can say
no more than that it is the most elaborate and com-
plete work on thisbranch of the healing art which
has ever been published in any country. A sys-
tematic work, it admits of no analytical review;
but, did our space permit, we should gladly give
some extracts from it, to enableour readers to judge
of the c'assicalstyle of the author,and the exhaust-
ing way in whicheach subject is treated.—Dublin
Quarterly JournalofMed. Science, Nov. 1859.

The work is so superior to its predecessors in
matter and extent, as well as in illustrations and
style of publication, that we can honestly recom-
mend it as the best work of the kind to be taken
home bv the young practitioner.—Am. Med. Journ.,
Jan.I860:

The treatise of Prof. Gross is not, therefore, a
mere text-book for undergraduates,but a systema-
tic record of more than thirty years' experience,
reading, and reflection by a man of observation,
sound judgment,and tarepractical tact,andas such
deserves to take rank with the renowned produc-
tions of a similar character,by Vidal and Boyer, of
France, or those of Chelius, Blasius, and Langen-
becK, of Germany Hence, we do not hesitate to
express the opinion that it will speedily take the
same elevated position in regard tosurgery that has
been given by common consent to the masterly work
of Periira in Materia Medi-a, or to Todd and Bow-
man in Physiology.—iV. O. Med. andSurg. Journal,
Jan. 1800.

Atpresent, however, our object is not to review
the work (this we purpose doing hereafter), but
simply to announce its appearance, that in the
meantime our readers may procureand examine it
for themselves. But even thismuch we cannot do
without expressing theopinion that, inputting forth
these two volumes,Dr. Gross has reared for him-
self a lasting monument to his skill asa surgeon,
and to his industry and learning as an author.—St.
LouisMed. and Surg. Journal,Nov. 1859.

With pleasurewe record the completion of this
long-anticipeted work. The reputation which the
author has for many years sustained, both as a sur-
geon and as a writer, had prepared us to expect a
treatise ofgreatexcellence and originality; but we
confesswe were by no means prepared tor the work
which is beforeus—the mostcomplete treatiseupon
surgeryever published, either in this or any other
country, and we might, perhaps, safelv say, the
most original. There is no subject belonging pro-
perly to surgerywhich has not received from the
author a due shareofattention. Dr. Grotshas sup-
plied a want in surgical literaturewhich has long
been felt by practitioners; he has furnished us with
a complete practical treatise upon surgery inall its
departments. As Americins, we are proud of the
achievement; as surgeons, we are most sincerely
thankful tohim for his extraord nary labors in our
behalf.—N. Y Monthly Review and Buffalo Med.
Journal,Oct. 1850.

THE SAME AUTHOR

ELEMENTS OF PATHOLOGICAL ANATOMY. Third edition, thoroughly
revised and greatly improved. In one large and veryhandsome octavovolume, with about three
hundred and fifty beautiful illustrations, of which a large number are from original drawings.
Price in extra cloth,$4 75; leather, raised bands, $5 25. (Lately Published.)
The very rapid advances in the Science ofPathological Anatomy during the last few years have

rendered essential a thorough modification of this work, with a view of making it a correct expo-
nent of thepresent state of the subject. The very careful manner in which this task has been
executed, and the amount ofalteration which it has undergone, have enabled the author to say that
" with the many changes and improvements now introduced, the work may be regarded almost as
a new treatise," while the efforts of the author have been seconded as regards the mechanical
execution of the volume, rendering it one of the handsomest productions of the Americanpress.

We most sincerelycongratulate the author on the
successful manner in which hehasaccomplished his
proposed object. His book is most admirably cal-
culated to fill up ablank which has long been felt to
exist in this department of medical literature, and
as suchmustbecome verywidely circulated amongst
all classes of the profession.— Dublin Quarterly
Joum. of Med. Science, Nov. 1857.

We have been favorably impressedwith the gene-
ral manner in which Dr. Gross has executedhis task
of affording a comprehensive digest of the present
state of the literature ofPathological Anatomy,and
have much pleasure in recommending his work to
our readers, as we believe one well deserving ol
diligent perusal and careful study.—Montreal Med.
Chron., Sept. 1857.

THE SAME AUTHOR

A PRACTICAL TREATISE ON FOREIGN BODIES IN THE AIR-PAS-
SAGES. In one handsome octavovolume, extracloth, with illustrations, pp. 468. $2 75.
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GROSS (SAMUEL D.), M. D.,
Professor of Surgery in the JeffersonMedical College ofPhiladelphia, &c.

A PRACTICAL TREATISE ON THE DISEASES, INJURIES, ANDMALFORMATIONS OF THE URINARY BLADDER, THE PROSTATE GLAND, AND
THE URETHRA. Second Edition, revised and muchenlarged, with one hundred and eighty-
four illustrations. In one large and veryhandsome octavovolume, ofover nine hundred pages.
In leather, raised bands, $5 25; extra cloth, $4 75.
Philosophical in its design, methodical in its ar-

rangement, ampleand soundin its practical details,it may in truth be said to leave scarcelyanything tobe desired on so important a subject.—Boston Med.
and Surg. Journal.

Whoever will peruse thevast amount ofvaluable
practical information it contains, will, we think,

agree with us, that there is no work in the English
language which can make any just pretensions to
be its equal.—N. Y. Journalof Medicine.

Avolumereplete with truths and principlesof the
utmost value in theinvestigationof these diseases.—
American Medical Journal.

GRAY (HENRY), F. R. S.,
Lecturer on Anatomy at St. George'sHospital,London, &c.

ANATOMY, DESCRIPTIVE AND SURGICAL. The Drawings by H. V.
Carter, M. D., late Demonstrator on Anatomyat St. George'sHospital; the Dissections jointly
by the Author and Dr. Carter. In one magnificent imperial octavo volume, of nearly 800
pages, with 363 large and elaborate engravings on wood. Price in extra cloth, $6 25; leather
raised bands, $7 00. {NowReady.)
The author has endeavored in this work to cover a more extended range of subjects than is

customary in the ordinary text-books, by giving not only the details necessary for the student, but
also the application of those details in the practice of medicine and surgery, thusrendering it both
a guide for the learner, and an admirable work of reference for the active practitioner. The
engravings form a special feature in the work, many of them being the size of nature, nearly all
original, and having the names of the various parts printed on the body ofthe cut, in place of" figures
of reference with descriptions at the foot. They thus form a complete and splendid series, which
will greatly assist the student inobtaining a clear idea of Anatomy, and will also serve to refresh
the memory of those who may find in the exigencies of practice thenecessity ofrecalling the details
of the dissecting room; while combining, as it does, a completeAtlas ofAnatomy, with a thorough
treatise on systematic, descriptive, and applied Anatomy, the work will be found of essential use
to all physicians who receive students in their offices, relieving both preceptor and pupil of much
labor in laying the groundworkof a thorough medical education.

The work before us is one entitled to the highest
praise, and we accordingly welcome it as a valu-
able addition to medical literature. Intermediate
in fulness of detail between the treatises ofSaar
peyand of Wilson, its characteristic merit lies in
the number and excellence of the engravings it
contains. Most of these are original, of much
larger than ordinary size, and admirablyexecuted.
The variousparts are also lettered after the plan
adopted in Holden's Osteology. It would be diffi-
cult to over-estimate theadvantagesoffered by this
mode of pictorial illustration. Bones, ligaments,
muscles, bloodvessels, and nerves are each in turn
figured, and marked with their appropriate names;
thusenabling thestudent tocomprehend,at a glance,
what would otherwise often be ignored}or at any
rate, acquired only by prolonged and irksome ap-
plication. In conclusion,we heartily commend the
work of Mr. Gray to the attention of the medical
profession, feelingcertain that it should beregarded
as one. of the most valuablecontributions ever made
to educational literature.— N. Y. Monthly Review.
Dec. 1859.

In this view, weregard the work of Mr. Gray as
far better adapted to the wants of the profession,
and especially of the student, than any treatise on
anatomy yetpublished in this country. It is destined,
we believe, to supersedeall others, both as a manual
of dissections, and a standard of reference to the
student of general or relative anatomy.—N. Y.
Journal of Medicine, Nov. 1859.

This is byall comparison themost excellentwork
on Anatomy extant. It is just the thing that has
been long desired by the profession. With such a
guide as this, the student of anatomy, the practi-
tioner of medicine, and the surgical devotee have
all a newer, clearer, and moreradiant light thrown
upon the intricacies and mysteries of this wondtr-
ful fcience, and are thus enabled to accomplish re-
sults which hitherto seemed possible only to the
specialist. The plates,which are copied from re-
centdisseclions,are sowell executed, that the most
superficial observer cannotfail toperceive the posi-
tions,relations, anddistinctive features of the vari-
ousparts, and to takein more ofanatomyat a glance,
than by many longhours of diligent study over the
mosterudite treatise, or,perhaps, at the dissecting
table itself.—Med. Journ.of N.Carolina,Oct. 1859.

For this truly admirable work the profession is
indebted to the distinguished author of " Gray on
the Spleen." Thevacancy it fills has been long felt

to exist in this country. Mr. Graywrites through-
outwith both branchesof his subject in view. His
description of each particular part is followedby a
notice of its relations to theparts with which it is
connected, and this, too, sufficiently ample for all
the purposes of the operative surgeon. After de-
scribing the bones and muscles, he gives a concise
statement of the fractures to which the bones of
the extremities are most liable, together with the
amount and directionof the displacement to which
the fragments are subjected by muscular action.
The section on arteries is remarkably full and ac-
curate. Not only is the surgical anatomy given toevery important vessel, with directions for its liga-
tion, but at theend of the description ofeach arte-
rial trunk we have auseful summary of the irregu-
larities which may occur in its origin, course, and
termination.—N. A. Med.Chir. Review, Mar. 1659.

Mr. Gray's book, in excellency of arrangement
and completeness of execution, exceeds any work
on anatomy hitherto published in the English lan-
guage, affordinga complete view of the structure of
the human body, with especial reference topractical
surgery. Thus the volumeconstitutesaperfectbook
of reference for the practitioner, demandinga place
in even the mostlimited library of the physician orsurgeon, and a workof necessity for the student to
fix inhis mind what hehas learnedby the dissecting
knife from the book of nature.—The Dublin Quar-
terly Journal ofMed. Sciences,Nov. 1858.

In our judgment, themode ofillustration adopted
in the present, volume cannot but present many ad-
vantages to the studentofanatomy. To the zealous
disciple of "Vesalius, earnestly desirous of real im-
provement, the book will certainly be of immense
value; but, at the same time, we must also confess
that, to those simply desirous of "cramming" it
will be an undoubtedgodsend. The peculiar value
of Mr. Gray's modeof illustration isnowhere more
markedly evident than in the chapter on osteology,
and especially in those portionswhich treat of the
bones of the head and of their development. The
study of these parts is thusmade one of comparativeease,if notof positivepleasure: and thosebugbears
of the student, the temporal nncl sphenoid bones, are
shorn of half their terrors. It is, in our estimation,
an admirableand completetext-book for the student,and a usefulwork of reference for thepractitioner;
its pictorial character forming a novel element, to
which we have already sufficiently alluded.—Am.Journ. Med. Sci., July, 1859.
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GIBSON'S INSTITUTES AND PRACTICE OF
SURGERY. Eighth edition, improved and al-
tered. With thirty-four plates. In twohandsome
octavo volumes, containing about 1,000 pages,
leather, raised bandi. $6 50.

GARDNER'S MEDICAL CHEMISTRY, for the
use of Students and the Profession. Inone royal
12mo.vol., cloth,pp. 396, with wood-cuts. $1.

GLUGE'S ATLAS OF PATHOLOGICAL HIS-
TOLOGY. Translated, with Notes and Addi-

tions. by Joseph Leidy, M. D. In one volume,
very large imperial quarto, extra cloth, with 320
copper-plate figures, plain and eolored, $5 00.

HUGHES' INTRODUCTION TO THE PRAC-
TICE OF AUSCULTATION AND OTHER
MODES OF PHYSICALDIAGNOSIS IN DIS-
EASES OF THE LUNGS AND HEART. Se-
cond edition 1 vol. royal 12mo., sx. cloth, pp.304. $1 00.

HAMILTON (FRANK H.), M. D.,
Professor ofSurgery, inBuffalo Medical College, &c.

A COMPLETE TREATISE ON FRACTURES AND DISLOCATIONS. In
one large and handsome octavo volume, of 750 pages, with nearly 300 illustrations. $4 25.
(Now Ready, January, 1860.)
There are few subjects of more immediate imporlance fo the general practitioner than those

which this volume so fully and ably elucidates. Every physician is liable at any moment to have
his skill put to the test by obscure and doubtful cases, on the event ofwhich may perhaps depend
the future usefulness of the patient and the reputation of the surgeon; the frequency of this class
of injuries and the number of trials for mal-practice thence arising, renderinga familiaritywith
their diagnosis and a knowledge of the bestplans of treatmentone of the most valuable acquisitions
that the general practitioner can have. Notwithstanding this, the language as yet contains no
complete work treatingthe whole subject in a thorough manner, so that Dr. Hamilton's work can
hardly fail to be hailed by the profession as an important addition to medical literature. One valu-
able feature ofhis labors willbe found in the thoroughness with which he has described and com-
pared all the various plans of treatment that have been suggested or employed, and the care with
which he presents the numerous improvements and inventions made by American surgeons in
simplifying and perfecting the apparatus made use of. Much of this matter has hitherto lain
buried in Journals and Transactions, inaccessible to active practitioners, and when thus diligently
sought out, brought together, and contrasted, can hardly fail tobe productive ofa marked advance in
the treatment of these accidents. Dr. Hamilton has been known for many yearsby his researches
on these topics; his papers on various points connected with them are everywhere cited as autho-
rity, and the present volume, combining the experience of longand extensive practice with wide
readingand careful reflection, must prove a standard ofreference alike for student and practitioner.

HOBLYN (RICHARD D.), M. D.
A DICTIONARY OF THE TERMS USED IN MEDICINE AND THE

COLLATERAL SCIENCES. A new American edition. Revised, with numerous Additions,
by Isaac Hays, M. D., editor of the" American Journal ofthe Medical Sciences." In one large
royal 12mo. volume,leather, of over 500 double columned pages, f 1 50.
Toboth practitioner and student, we recommend

this dictionaryasbeing convenientin size,accurate
in definition,and sufficiently full and complete for
ordinary consultation.—Charleston Med. Journ.

Hoblyn has alwaysbeena favorite dictionary,and
in its present enlargedand improved formwill give
greater satisfaction thanever. TheAmericaneditor,
Dr. Hays, has made many very valuable additions.—N.J. Med. Reporter.

We know of no dictionary better arranged and
adapted. Itisnotencumbered with theobsoleteterms
of a bygone age, but it contains all that are now in
use; embracingeverydepartment of medical science
down to the very latest date.— Western Lancet.

Hoblyn's Dictionaryhas longbeen afavorite with
us. It is the best book of definitions we have,and
ought always to be upon the student's table.—
Southern tiled, and Surg. Journal.

HOLLAND'S MEDICAL NOTES AND RE-
FLECTIONS. From the third London edition.
In one handsomeoctavo volume,extra cloth. S3.

HORNER'S SPECIAL ANATOMY AND HIS-

TOLOGY. Eighth edition. Extensively revised
and modified. In two large octavo volumes, ex-tra cloth, of more than 1000 pages, with over 300
illustrations. $6 00.

HABERSHON <S. O.), M. D.,
AssistantPhysician to and Lecturer on Materia Medicaand Therapeuticsat Guy's Hospital, &c.

PATHOLOGICAL AND PRACTICAL OBSERVATIONS ON DISEASES
OF THE ALIMENTARY CANAL, (ESOPHAGUS, STOMACH, CECUM, AND INTES-
TINES. With illustrations on wood. In one handsome octavo volume of 312 pages, extra
cloth. $1 75. (Now Ready.)

JONES (C. HANDFIELD), F. R. S., &. EDWARD H. SIEVEKING, M.D.
Assistant Physicians and Lecturers in St. Mary'sHospital, London.

A MANUAL OF PATHOLOGICAL ANATOMY. First American Edition,
Revised. With three hundred and ninety-seven handsome wood engravings. In one large and
beautiful octavo volume ofnearly 750pages, leather. $3 75.
As a concise text-book, containing,in a condensed

form, acomplete outline of what is known in the
domain of Pathological Anatomy,it is perhaps the
best work in theEnglish language. Its great merit
consists in its completenessandbrevity, and in this
respect it supplies a great desideratum in our lite-
rature. Heretofore the student of pathology was
obliged toglean froma greatnumberof monographs,
and thefield was so extensive thatbut fewcultivated
it with any degree of success. As a simplework
of reference, therefore, it is of great value to the
student of pathological anatomy, and should be in
every physician's library.—Western Lancet.

In offering theabove titledwork to thepublic, the
authors have notattempted to intrudenew viewson
their professionalbrethren, but simply to lay before
them,whathas long been wanted, an outline of the
present conditionof pathological anatomy. In this
they have been completely successful. Thework is
one of thebest compilations which we have ever
perused.— Charleston Medical Journaland Review.

We urgeuponourreaders and theprofession gene-rally the importance of informing themselves in re-
gard to modernviews of pathology, and recommend
to them to procure thework before us as the best
means of obtainingthis information.—Stethoscope.
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JONES (T. WHARTON), F. R. S.,
Professor ofOphthalmic Medicine and Surgery in University College,London, &C.

THE PRINCIPLES AND PRACTICE OF OPHTHALMIC MEDICINE
AND SURGERY. With one hundred and tenillustrations. Second American from the second
and revised London edition, with additions by Edward Hartshorne, M. D., Surgeon to Wills'
Hospital,&c In one large, handsome royal 12mo. volume,extra cloth, of 500 pages. $1 50.
Thework sustains, in everypoint, thealreadyhigh

reputation of the authoras an ophthalmic surgeonas well as a physiologist and pathologist. We
entertain little doubt that this book will becomewhat its author hoped it might become, a manual

for dailyreference and consultation by the student
and thegeneral practitioner. The work is marked
by thatcorrectness, clearness,andprecision ofstyle
which distinguish all the productions of thelearned
author.—British and For. Med. Review.

KIRKES (WILLIAM SENHOUSE), M. D.,
Demonstrator ofMorbidAnatomy at St. Bartholomew's Hospital, tee.

A MANUAL OF PHYSIOLOGY. A new American, from the third and
improved London edition. With two hundred illustrations. In one large and handsome royal
12mo. volume, leather, pp. 586. $2 00. (Lately Published.)
Thisis a new and very much improvededition of

Dr. Kirkes' well-known Handbook of Physiology.Originallyconstructed on the basis of theadmirable
treatise of Muller, it lias in successive editions de-
veloped itself into an almostoriginal work, thoughno changehas been made in theplan orarrangement.It combines concisenesswith completeness, and is,
therefore, admirably adapted forconsultation by the
busy practitioner.—Dublin Quarterly Journal.

Its excellenceis in its compactness, its clearness,and its carefully cited authorities. It is the most
convenientof text-books. Thesegentlemen, Messrs.
Kirkes and Paget, have really an immense talent for
silence,which is not so common or so cheap asprat-
ing people fancy. They have the gift of telling us
whatwe want toknow, without thinkingit neces-sary to tell us all they know.—Boston Med. and
Surg. Journal.

One of the verybest handbooks of Physiology we
possess—presenting just such an outline of thesci-
ence, comprising an account of its leadingfacts and
generallyadmittedprinciples, as thestudentrequires
during hisattendance upona course of lectures, or
for reference whilst preparing for examination.—
Am. Medical Journal.

We need onlysay, that, without enteringinto dis-
cussions of unsettled questions, it contains all the
recent improvements in this departmentof medical
science. For the studentbeginning this study, and
the practitioner who has but leisure to refresh his
memory, thisbook is invaluable, as it contains all
thatit is importantto know, withoutspecialdetails,
which are read with interest only by those who
wouldmakea specialty, or desire to possessa criti-
cal knowledgeof the subject.—CharlestonMedical
Journal.

KNAPP'S TECHNOLOGY; or,Chemistry applied
to the Arts and to Manufactures. Edited, with
numerous Notes and Additions, by Dr. Ronalds
and Dr. Richardson. With Notes and Addi-
tions, by Prof. W. R. Johnson. In two hand-
some octavo volumes, with about 500 wood- en-
gravings. $6 00.

LAYCOCK'S LECTURES ON THE PRINCI-
PLES AND METHODS OF MEDICAL OB-
SERVATION AND RESEARCH. For the Use
of Advanced Students and JuniorPractitioners.
In one very neat royal 12mo. volume, extra cloth.
Price $1.

LUDLOW (J. L.), M. D.
A MANUAL OP EXAMINATIONS upon Anatomy, Physiology, Surgery,

Practice ofMedicine,Obstetrics, Materia Medica, Chemistry, Pharmacy, and Therapeutics. To
which is added a Medical Formulary. Designed for Students of'Medicine throughout the United
States. Third edition, thoroughly revised and greatly extended and enlarged. With three
hundred and seventy illustrations. In one large and handsome royal 12mo. volume, leather, of
over 800closely printed pages, (Lately Published.) $2 50.
The great popularityof thisvolume, and the numerous demands forit during the two years in which

it has been out of print, have induced the author in its revision to spare no pains to render it a
correctand accurate digestof the most recentcondition of all the branches ofmedical science. In
manyrespects it may, therefore, be regarded rather as a new book thana new edition, an entire
section on Physiology having been added, as also one on Organic Chemistry, and many portions
having been rewritten. A very complete series of illustrations has been introduced, and every
care has been taken in the mechanical execution to render it a convenient and satisfactory book for
studyor reference.

The arrangementof the volume in the form of question and answer renders it especially suited
for the office examination of students and for those preparing forgraduation.

We knowof no better companion for the student
during the hours spent in the lecture room, or tore-
fresh, at a glance, his memory of the varioustopics

crammed intohishead by the various professors to
whom he is compelled to listen.—Western Lancet,
May, 1857.

LAWRENCE (W.), F. R. S., &c.
A TREATISE ON DISEASES OF THE EYE. A new edition, edited,

withnumerous additions, and 243 illustrations, by Isaac Hays, M. D., Surgeon to Will's Hospi-
tal, &c. In one very large and handsome octavo volume, of 950 pages, strongly bound in leather
with raised bands. $5 00.
This admirable treatise—thesafest guideand most

comprehensive work ofreference, which is within
the reach ofthe profession.—Stethoscope.

Its ample extent has enabled both author and

editor to do justice to all the detailsof thiB subject,
and condensein this singlevolume the present state
ofoutknowledge of thewhole sciencein this depart-
ment, whereby its practical value cannot be excel-
led.— N. Y. Med. Gaz.

LALLEMAND AND WILSON.
A PRACTICAL TREATISE ON THE CAUSES, SYMPTOMS, AND

TREATMENT OF SPERMATORRHOEA. By M. Lalt.emand. Translated and edited by
Henry J McDotjgall. Third American edition. To which is added ON DISEASES
OF THE VESICULiE SEMINALES; and their associated organs. With special refer-
ence to the Morbid Secretions of the Prostatic and Urethral Mucous Membrane. By Marris
Wilson, M. D. In one neat octavo volume, ofabout 400pp., extracloth. $2 00. (Just Issued.)
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LA ROCHE (R.), M. D., &c.
YELLOW FEVER, considered in its Historical, Pathological, Etiological, and

TherapeuticalRelations. Including a Sketch of the Disease as ithas occurred in Philadelphiafrom 1699to 1854, withan examination of the connections between it and the fevers known under
the same name in other parts of temperate as well as in tropical regions. In two large and
handsome octavo volumes ofnearly 1500 pages, extra cloth. $7 00.

From Professor S. IT.Dickson, Charleston, S. C,
September 18, 1855.

A monument of intelligent andwell applied re-
search, almost without example. It is, indeed, in
itself, a large library, and is destined to constitute
the special resort as a book of reference, in the
subject of which it treats, toall future time.

Wehave not timeatpresent, engaged as we are,
by dag and bynight, in the work of combating this
very disease, now prevailing in our city, to do more
than give this cursorynoticeof what we consider
as undoubtedly the most able and erudite medical
publicationour country has yet produced. But in
view of thestartling fact, that this, themost malig-
nant and unmanageable disease of modern times,has for several years beenprevailing in our country
to a greater extent than ever before; that it is no
longer confined to either large or small cities, but
Eenetrates country villages, plantations,and farm-

ouses; thatit is treated with scarcelybetter suc-
cess now than thirtyor forty years ago; that there
is vastmischiefdoneby ignorantpretenders toknow-
ledge in regard to thedisease, and in viewof thepro-
bability that a majority of southernphysicianswill
be called upon to treat thedisease,we trust that this
able and comprehensive treatisewill be very gene-
rally read in the south.—Memphis Med. Recorder.

ThiB is decidedly thegreatAmericanmedicalwork
of the day—afull,complete,and systematic treatise,
unequalled byany otherupon the all-importantsub-
jectof YellowFever. Thelaborious, indefatigable,
andlearned author has devoted toit many years of

arduous research and careful study, and the result
is suchas will reflect the highest honor upon the
author andour country.—Southern Med. and Surg.
Journal.

The genius and scholarshipof thisgreat physician
could not have been better employed than in the
erection of thistowering monument tohis own fame,
and to theglory of themedical literatureof his own
country. It is destined to remain the great autho-
rity upon the subject ofYellowFever. The student
and physician will find in these volumes a risumi
of the sum total of the knowledge of the worldupon
the awfulscourgewhichthey so elaboratelydiscuss.
The styleis so soft and sopure as to refresh and in
vigorate the mind while absorbing the thoughts of
the gifted author, while the publishers have suc-
ceededin bringing the externalsintoamost felicitous
harmony with the inspiration that dwells within.
Takeit all in all, it is abookwe haveoftendreamed
of, but dreamed not that it would ever meet our
wakingeye as a tangiblereality.—Nashville Journal
of Medicine.

We deem it fortunate that the splendid work of
Dr. La Roche should havebeen issued from thepress
at this particular time. The want ofa reliable di-
gest of all that is known inrelation to this frightful
maladyhas longbeen felt—awantverysatisfactorily
met in the work before us. We deem it but faint
praise to say that Dr. La Roche has succeeded in
presenting the profession with anable and complete
monograph, one, whichwill find its way into every
wellordered library.—Va. Stethoscope.

THE SAME AUTHOR

PNEUMONIA; its Supposed Connection, Pathological and Etiological, with Au-
tumnalFevers, including an Inquiry into the Existence and Morbid Agency of Malaria. In one
handsome octavovolume, extracloth, of500 pages. $3 00.

LEHMANN (C. G.)
PHYSIOLOGICAL CHEMISTRY. Translated from the second edition by

GeorgeE. Day, M. D., F.R. S., &c, edited by R. E. Rogers, M. D., Professor of Chemistry
in the Medical Department of the University of Pennsylvania, with illustrations selected from
Funke's Atlas of Physiological Chemistry,and an Appendixof plates. Complete in two large
and handsome octavo volumes,extra cloth, containing 1200pages, with nearly two hundred illus-
trations. $6 00.
This great work, universallyacknowledged as the most complete and authoritative exposition of

the principles and details of Zoochemistry, in its passage through the press, has received from
Professor Rogers such care as was necessaryto present it in a correct and reliable form. The work
is, therefore, presented as in everyway worthy the attention of all who desire to be familiar with
the modern facts and doctrines of Physiological Science.

Themost important contribution as yet made to
Physiological Chemistry Am. Journal Med. Sci-
ences, Jan. 1856.

The present volumesbelong to the small class of
medical literature which comprises elaborate works
of thehighest orderofmerit.—Montreal Med. Chron-
icle, Jan.1856.

The work of Lehmann stands unrivalled as the
mostcomprehensive book ofreference andinforma-
tion extant on everybranch of the subjecton which

it treats.—Edinburgh Monthly Journal of Medical
Science.

Alreadywell known andappreciatedby the scien-
tific world, Professor Lehmann's great work re-
quires no laudatorysentences, as,under a newgarb,
it is now presentedto us. The little space at our
command would ill suffice to set forth even a small
portion of its excellences.—Boston Med.and Surg.
Journal,Dec. 1855.

the same author. (Lately Published.)
MANUAL OF CHEMICAL PHYSIOLOGY. Translated from the German,

withNotes and Additions, by J. Cheston Morris, M. D., with an IntroductoryEssay on Vital
Force, by Professor Samuel Jackson, M. D., of the University of Pennsylvania. With illus-
trations on wood. In one veryhandsome octavo volume, extracloth, of 336 pages. $2 25.

From Prof. Jackson's Introductory Essay.Inadopting the handbook of Dr. Lehmann as a manual of Organic Chemistry for the use of the
students of the University, and in recommending his original work of Physiological Chemistry
for their more mature studies, the high value of his researches, and the great weight of his autho-
rity in that important departmentof medical science are fully recognized.
MAYNE'S DISPENSATORY AND THERA-PEUTICAL REMEMBRANCER. Comprising

the entire lists of Materia Medica, with every
Practical Formulacontainedin the three British
Pharmacopoeias. Edited,with theadditionof the
Formulae of the U. S. Pharmacopoeia, by R. E.Gkiffith,M.D. 112mo. vol. ex.cl.,300pp. 75 C.

MALGAIGNE'S OPERATIVE SURGERY, based
on Normal and Pathological Anatomy. Trans-
lated from the French by Frederick Brittan,
A. B.,M.D. Withnumerousillustrationsonwood.
In one handsome octavo volume, extra cloth, of
nearly sixhundredpages. $2 25.
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MEIGS (CHARLES D.), M. D.,
Professorof Obstetrics, tec. in the Jefferson Medical College, Philadelphia.

OBSTETRICS: THE SCIENCE AND THE ART. Third edition, revised
and improved. With one hundred and twenty-nine illustrations. In onebeautifullyprinted octavo
volume,leather, of seven hundred and fifty-two large pages. $3 75.
The rapid demand for another edition of this work is a sufficient expression of the favorable

verdict ofthe profession. In thus preparing it a third time for the press, the author has endeavored
to render it in every respect worthy of the favorwhich it has received. To accomplish this he
has thoroughly revised it in every part. Some portions have been rewritten, others added, new
illustrations have been in many instances substituted for such as were not deemed satisfactory,
while, by an alteration in the typographical arrangement, the size of the work has not been increased,
and theprice remains unaltered. In itspresent improved form, it is, therefore,hoped that the work
will continue to meet the wants of the American professionas a sound, practical, and extended
System of Midwifery.

Though the work has received only five pages of
enlargement, its chapters throughout wear the im-
pressof carefulrevision. Expunging andrewriting,"
remodelling its sentences, with occasional new ma-
terial, all evince a livelydesire that it shall deserveto be regarded as improved in manner as well as
matter. In the matter, everystroke of the pen has
increased thevalueof the book, both in expungings
and additions —Western Lancet, Jan. 1857.

The best American work on Midwifery that is
accessible to the student and practitioner—N. W.
Med. and Surg. Journal, Jan. 1857.

This is a standard work by a great American Ob-
stetrician. It is the third and last edition, and, in
the languageof the preface, theauthorhas "brought
the subject up to the latest dates of real improve-
ment in our art and Science."—Nashville Joum. of
Med. and Surg., May, 1857.

the same author. (Just Issued.)
WOMAN: HER DISEASES AND THEIR REMEDIES. A Series of Lee-

tures to his Class. Fourth and Improved edition. In one large and beautifullyprinted octavo
volume, leather, of over 700 pages. $3 60.
The gratifyingappreciation ofhis labors, as evinced by the exhaustion of three large impressions

of this work has not been lost upon the author, who has endeavored in every way to render it
worthy of the favor with which it has been received. The opportunity thus afforded for another
revision hasbeen improved, and the work is now presented as in every way superior to its pre-
decessors, additions and alterations havingbeen made whenever the advance of science hasren-
dered them desirable. The typographical execution of the work will also be found to have under-
gone a similar improvement, and the volume, it is hoped, will be found in all respects worthy to
mainlain itsposition as the standard American text-book on theDiseases of Females.

A few notices of the previous editions are appended.
In otherrespects, in our estimation, toomuch can-

not be said in praise of this work. It abounds with
beautiful passages, and for conciseness, for origin-
ality,and forall that is commendable in a work on
the diseases of females, it is not excelled, and pro-
bablynot equalledin the English language. On the
whole, we know of no worK on the diseases of wo-
men which we can so cordially commend to the
student bnd practitioneras theone before us.—Ohio
Med.and Surg. Journal.

Thebody of the bookis worthy ofattentive con-
sideration, and is evidently the production of a
clever, thoughtful, and sagacious physician. Dr.
Meigs's letters on the diseases of the external or-
gans, contain many interesting and rare cases, and
many instructive observations. We take our leave
ofDr. Meigs, with a high opinion of his talentsand
originality.— The British and Foreign Medico-Chi-
rurgical Review.

Everychapter is replete with practical instruc-
tion,and bears the impress ofbeing the composition
ofan acute and experienced mind. There is a terse-
ness, and at the same time an accuracy in his de-
scriptionof symptoms,and in the rules fordiagnosis,
which cannot fail torecommend the volume to the
attention of the reader.—Ranking's Abstract.

It containsa vastamountofpracticalknowledge,
by one who has accurately observed and retained
theexperience of many years, andwho tells the re-
sult in a free, familiar, andpleasant manner.—Dub-
lin Quarterly Journal.

Full of important matter, conveyed in aready and
agreeable manner.— St. Louis Med. and Surg. Jour.

There is an ofT-hand fervor,a glow, and a warm-
heartedness infecting the effwt of Dr. Meigs, which
is entirely captivating, and which absolutely hur-
ries the reader through from beginning toend. Be-
sides, the book teems with solid instruction, and
it shows the very highest evidence of ability, viz.,
the clearness with which the information is pre-
sented. We knowof no better testof one's under-
standing a subject than the evidence of the power
of lucidly explaining it. The most elementary, as
well as the obscurest subjects, under the pencil of
Prof. Meigs, are isolated and made tostand out in
such bold relief, as to producedistinct impressions
upon the mind and memory of the reader. — The
CharlestonMed. Journal.

Professor Meigs has enlarged and amended this
greatwork, for such it unquestionably is, having
passed the ordeal ofcriticism at home and abroad,but been improvedthereby; for in this newedition
the author has introduced real improvements, and
increased the value and utility of the book im-
measurably. It presents so many novel, bright,
and sparkling thoughts; such an exuberance of new
ideas on almost every page, that we confess our-
selves to have become enamored with the book
and itsauthor; and cannot withhold our congratu-
lations from our Philadelphia confreres, that such a
teacher is in their service.—N. Y. Med. Gazette.

THE SAME AUTHOR.

ON THE NATURE, SIGNS, AND TREATMENT OP CHILDBED
FEVER. In a Series ofLetters addressed to the Students of his Class. In one handsome
octavo volume, extra cloth, of 365 pages. $2 50.
The instructive and interesting author of this

work, whose previous labors in the department of
medicine which he so sedulously cultivates, have
placed his countrymen under deepand abiding obli-
rations, again challenges their admiration in the
fresh andvigorous, attractive and racy pagesbefore

us. It is a delectable book. # # # This treatiseupon child-bed fevers will have an extensive sale,
being destined, asit deserves, to find aplace in the
libraryof everypractitionerwho scorns to lagin therear.—Nashville JournalofMedicine and Surgery.

THE SAME AUTHOR; WITH COLORED PLATES.

A TREATISE ON ACUTE AND CHRONIC DISEASES OF THE NECK
OF THE UTERUS. With numerous plates, drawn and colored from nature in the highest
style of art. In one handsome octavo volume, extracloth. $4 50.
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MACLISE (JOSEPH), SURGEON.
SURGICAL ANATOMY. Forming one volume, very large imperial quarto.

With sixty-eight large and splendid Plates, drawn in the best style and beautifully colored. Con-
taining one hundred and ninety Figures, many of them the size of life. Together withcopious
and explanatoryletter-press. Strongly and handsomely bound in extracloth, being one of the
cheapestand best executed Surgical works as yet issued in this country. $11 00.
%* The size of this work prevents its transmission through the post-office as a whole, but those

who desire to have copies forwarded by mail, can receive them in five parts, done up in stout
wrappers. Price $9 00.

One of the greatest artistic triumphs of the age
in Surgical Anatomy.—British American Medical
Journal.

Too much cannot be said in its praise; indeed,
we have not language to do it justice.—Ohio Medi-
caland Surgical Journal.

Themost admirable surgical atlas we have seen.
To the practitioner deprived of demonstrative dis-
sectionsupon thehuman subject, it is an invaluable
companion.—N. J. MedicalReporter.

The most accurately engraved and beautifully
colored plates we have ever seen in an American
book—oneof the best and cheapest surgical works
everpublished.—Buffalo Medical Journal.

It is veryrare that so elegantly printed, so well
illustrated, and so useful a work, is offered at so
moderate a price.—CharlestonMedical Journal.

Its plates can boast a superiority which places
themalmostbeyond thereach of competition.—Medi-
cal Examiner.

A work which has no parallel in point of accu»
racy and cheapness in the English language.—N. Y.
JournalofMedicine.

Country practitionerswill find these plates of im-
mense value.—IV. Y. Medical Gazette.

We are extremely gratified to announce to the
profession the completion of this truly magnificent
work, which, as a whole, certainly stands unri-
valled, both for accuracy of drawing, beauty of
coloring, and all the requisite explanations of the
subject in hand.—The New Orleans Medical and
Surgical Journal.

This is by far the ablest work on Surgical Ana-
tomy that has come under our observation. We
knowof no other work that would justify a stu-
dent, in any degree, for neglect of actual dissec-
tion. In those sudden emergencies that so often
arise,and whichrequire theinstantaneouscommand
ofminuteanatomical knowledge, awork of thiskind
keeps the details of the dissecting-room perpetuallyfresh in thememory.—The Western JournalofMedi-
cine andSurgery.

MILLER (HENRY), M. D.,
Professor of Obstetrics and Diseases ofWomen and Children in the UniversityofLouisville.

PRINCIPLES AND PRACTICE OF OBSTETRICS, &c. j including the Treat-
ment of Chronic Inflammation of the Cervix and Body of the Uterus considered as a frequent
cause of Abortion. With about one hundred illustrations on wood. In one very handsome oc-
tavo volume, of over 600 pages. (LatelyPublished.) $3 75.
The reputation of Dr. Miller as an obstetrician is too widely spread to require the attention of

theprofession to be speciallycalled to a volume containingI he experienceof his long and extensive
practice. The very favorable receptionaccorded to his "Treatise on Human Parturition," issued
some years since, isan earnest that the present work will fulfil the author's intention of* providing
within a moderate compass a complete and trustworthy text-book for the student, and book of re-
ference for thepractitioner.

We congratulate theauthor that the task is done.
We congratulatehim that he has given to the medi-
cal public a workwhich will secure for him ahigh
and permanent position among the standard autho-
rities on the principles and practice of obstetrics.
Congratulations arenot less dueto the medicalpro-
fession of this country, on theacquisition of a trea-
tiseembodying theresults of the studies, reflections,and experience of Prof. Miller. Few men, if any,
in this country, are more competent than he to write
on thisdepartmentof medicine. Engaged forthirty-
five yearsin an extended practiceof obstetrics, for
many years a teacher of this branch of instruction
in one of the largest of our institutions, a diligent
student as well as a carefulobserver,an originaland
independent thinker, wedded to no hobbies, ever
ready to considerwithout prejudicenewviews,and
toadopt innovationsif theyare really improvements,
and withal a clear, agreeable writer, a practical
treatise from hispen could not fail to possessgreat
value.—Buffalo Med Journal, Mar. 1858.

In fact, thisvolumemust takeits place among the
standard systematic treatiseson obstetrics ; aposi-

tion to whichits merits justlyentitle it. Thestyle
is such that the descriptionsare clear,and each sub-
ject is discussed and elucidated with due regard to
its practical bearings, which cannot fail to makeit
acceptable and valuableto both students and prac-
titioners. We cannot, however, close this brief
notice without congratulating the author and the
profession on the production of such an excellent
treatiEe. Theauthor is a western man of whomwe
feel proud, and we cannot but think that his book
will find many readersand warm admirers wherever
obstetrics is taught and studied as a science and an
art.—The CincinnatiLancetand Observer, Feb. 1858.

A most respectable and valuable addition to our
home medical literature, and one reflecting credit
alike on theauthor and the institution to which he
is attached. The studentwill find in this work a
mostuseful guide to his studies; the country prac-
titioner, rusty in his reading, can obtain from its
pages a fair resume of the modern literature of the
science; and wehope to see this American produc-
tion generally consulted by the profession.—Va.
Med. Journal,Feb. 1858.

MACKENZIE (W.), M.D.,
Surgeon Oculist in Scotlandin ordinary to Her Majesty,&c. &c.

A PRACTICAL TREATISE ON DISEASES AND INJURIES OP THE
EYE. To which is prefixed an Anatomical Introduction explanatory of a Horizontal Section of
the Human Eyeball, by Thomas Wharton Jones,F. R. S. From the Fourth Revised and En-larged London Edition. With Notes and Additions by Addinell, Hewson, M. D., Surgeon to
Wills Hospital,&c. &c. In one very largeand handsome octavovolume,leather,raised bands, with
plates and numerous wood-cuts. $5 25.
The treatise of Dr. Mackenzie indisputablyholds

thefirstplace, and forms, in respect of learning and
research, an Encyclopaedia unequalled in extent by
any otherworkof the kind, eitherEnglish orforeign.—Dixon on Diseases of the Eye.

Few modern books on anydepartmentofmedicine
or surgeryhave metwith such extended circulation,or have procured for their authors alikeamountof
European celebrity. The immense research which
it displayed, the thorough acquaintance with the
■ubject, practically as wellas theoretically,and the

ablemanner in whichtheauthor's storesof learning
and experience were rendered availablefor general
use, at once procured for the first edition,aswell on
the continent as in thiscountry, that high position
as a standard workwhich each successive edition
has more firmly established. We consider it the
dutyof everyone who haB the love ofhis profession
and thewelfare ofhis patient at heart, tomake him-self familiar with this the most complete work in
the English language upon thediseases of the eye.—Med. Times and Gazette.
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MILLER (JAMES), F. R. S. E.,
Professor of Surgery in the University ofEdinburgh, &c

PRINCIPLES OF SURGERY. Fourth American, from the third and revised
Edinburgh edition. In one large and very beautiful volume, leather, of 700 pages, with two
hundred and forty illustrations on wood. $3 75.
The work ofMr.Miller is too well and too favor-

ably knownamong us, as one of ourbest text-books,to render any furthernotice ofit necessary than the
announcement of a new edition, the fourth in our
country, a proof of its extensivecirculation amongus. As a conciseand reliable expositionof the sci-ence of modern surgery,it standsdeservedly high—we knownot its superior Boston Med.and Surg.
Journal.

The work takes rank with Watson's Practice of
Physic; it certainly does not fall behind that great
work in soundness of principle or depth of reason-
ing and research. No physician whovalues hisre-
putation, or seeks the interests of his clients, can
acquithimselfbefore his God and theworld without
makinghimself familiarwith the sound and philo-
sophical views developed in the foregoing book.—
New OrleansMed.and Surg. Journal.

THE SAME AUTHOR. (Just Issued.)
THE PRACTICE OF SURGERY. Fourth American from the last Edin-

burgh edition. Revised by the American editor. Illustrated by three hundred and sixty-fourengravings on wood. In one large octavo volume, leather, ofnearly 700 pages. $3 75.
No encomium of ours could add to the popularity

of Miller'sSurgery. Its reputation in thiscountry
is unsurpassed by thatof any otherwork, and, when
taken in connection with the author's Principles of
Surgery, constitutes a whole, without reference to
to which no conscientious surgeonwould be willing
practicehisart.— SouthernMed. andSurg. Journal.

It is seldom that twovolumes have ever made so
profound an impression in so short a time as the
" Principles" and the " Practice" of Surgery by
Mr. Miller—or so richly merited the reputation they
have acquired. The author is an eminently sensi-
ble, practical, and well-informed man, who knows
exactlywhathe is talking aboutand exactlyhow to
talk it.—Kentucky Medical Recorder.

By thealmost unanimous voice of the profession,

his works, both on the principles and practice of
surgery havebeen assigned thehighest rank. Ifwe
were limited to but. one work on surgery, that one
should be Miller's, as we regard it as superior to all
others.—St. Louis Med.and Surg. Journal.

Theauthor has in thisand his" Principles," pre-
sented to the professionone of the most completeand
reliable systems of Surgery extant. His style of
writing is original, impressive,and engaging, ener-
getic, concise, and lucid. Few have the faculty of
condensing so much in small space,and at the same
time so persistentlyholding theattention. Whether
as a text-book for students or a book of reference
for practitioners, it cannot be too strongly recom-
mended.—Southern Journal of Med. and Physical
Sciences.

MORLAND (W. VV.), M. D.
Fellow of the MassachusettsMedical Society,&c.

DISEASES OF THE URINARY ORGANS; a Compendium of their Diagnosis,
Pathology, and Trealment. With illustrations. In one large and handsome octavo volume,ot
about 600pages, extra cloth. (Just Issued.) $3 50.
Taken as a whole,we can recommend Dr. Mor-

land's compendium as a very desirable addition to
the library of every medical or surgical practi-
tioner.—Brit, andFor. Med.-Chir.Rev., April, 1859.

Every medical practitioner whose nttention has
been to any extent attracted towards the class of
diseases to which this treatise relates, must have
often and sorely experienced the want of some full,
yet concise recent compendium to which he could
refer. This desideratum has been supplied by Dr.
Morland, and it has been ably done. He has placed
before us a full, judicious, and reliable digest.
Each subject is treated with sufficientminuteness,

yet in a succinct,narrational style, such as to render
the workone of great interest, and one which will
prove in the highest degree useful to the general
practitioner. To themembers ofthe profession in the
country it will be peculiarly valuable, on account
of the characteristics which we have mentioned,and the one broad aim of practical utility which is
kept in view,and which shinesout upon everypage,
togetherwith the skill which ia evinced in the com-
bination of this grand requisite with the utmost
brevity which a just treatment of the subjects would
admit.—N. Y. Joum. of Medicine, Nov. 1858.

MONTGOMERY (W. F.), M. D., M. R. I. A., &c,
Professor of Midwifery in the King andQueen's College of Physicians in Ireland,&c.

AN EXPOSITION OF THE SIGNS AND SYMPTOMS OP PREGNANCY.
With some other Paperson Subjects connected with Midwifery. From the second and enlarged
English edition. With two exquisite colored plates, and numerous wood-cuts. In one very
handsome octavo volume, extra cloth, of nearly 600 pages. (Lately Published.) $3 75.
A book unusuallyrich in practical suggestions.—

Am. Journal Med. Sciences, Jan. 1857.
These several subjects so interesting in them-

selves, and so important, everyone of them, to the
most delicate and precious of social relations, con-
trolling often the honor and domestic peace of a
family, the legitimacyof offspring, or the life of its
parent, areall treatedwith an elegance of diction,
fulness of illustrations, acutenessand justiceof rea-
soning, unparalleled inobstetrics, and unsurpassedin
medicine. The reader's interest can never flag, so
fresh, and vigorous, and classical is our author's
style; and one forgets, in the renewed charm of
every page, that it, and every line, and every word

has been weighed and reweighed through years of
preparation; that this is of all others the book of
Obstetric Law, on each of its several topics; on all
points connected with pregnancy, to be everywhere
received as a manual of special jurisprudence, at
once announcing fact, affordingargument, establish-
ing precedent, and governingalike the juryman,ad-
vocate, and judge. It is not merely in its legal re-
lations thatwe find thiswork so interesting. Hardly
a pagebut that has its hints or facts important to
the general practitioner; and not a chapterwithout
especial matter for the anatomist, physiologist, or
pathologist. —N. A. Med.-Chir. Review, March,
1857.

MOHR (FRANCIS), PH. D., AND REDWOOD (THEOPHILUS).
PRACTICAL PHARMACY. Comprising the Arrangements, Apparatus, and

Manipulations of the Pharmaceutical Shop and Laboratory. Edited, with extensive Additions,
by Prof. William Procter, of the Philadelphia College of Pharmacy. In one handsomely
printed octavo volume, extra cloth, of 570 pages, withover 500 engravings on wood. $2 75,



24 BLANCHARD & LEA'S MEDICAL

NEILL (JOHN), M. D.,
Surgeonto thePennsylvania Hospital,&c; and

FRANCIS GURNEY SMITH, M.D.,
Professor of Institutes of Medicine in the Pennsylvania Medical College.

AN ANALYTICAL COMPENDIUM OP THE VARIOUS BRANCHES
OF MEDICAL SCIENCE; for the Use and Examination of Students. A new edition, revised
and improved. In one very large and handsomely printed royal 12mo.volume, ofabout one
thousand pages, with 374 wood-cuts. Strongly bound in leather, with raised bands. $3 00.
The very flatteringreception which has been accorded to thiswork, and the high estimate placed

upon it by the profession, as evinced by the constant and increasing demand which has rapidly ex-
hausted two large editions,have stimulated the authors torender the volume in itspresent revision
more worthy of the success which has attended it. It has accordingly been thoroughly examined,
and such errors as had on former occasions escaped observation have been corrected, and whatever
additions were necessary to maintain it on a level with the advance ofscience have been introduced.
The extended series of illustrations has been still further increased and much improved, while, by
a slight enlargementof the page, these various additions have been incorporated without increasing
the bulk of the volume.

The work is, therefore, againpresentedas eminentlyworthy of the favorwithwhich ithas hitherto
been received. As a book for dailyreference by the student requiring a guide to his more elaborate
text-books, as a manual for preceptors desiring to stimulate their students by frequent and accurate
examination, oras a source from which thepractitioners of older date mayeasily and cheaplyacquire
a knowledge of the changes and improvement in professional science, its reputation ispermanently
established.

The best work of the kind with which we are
acquainted.—Med.Examiner.

Having made free use of this volume in our ex-
aminations of pupils, we can speak from experi-
ence in recommending it as an admirable compend
for students, and as especiallyuseful to preceptors
whoexamine their pupils. It will save the teacher
much labor by enabling him readily to recall all of
the points upon which his pupils should be ex-
amined. A work of this sort should be in thehands
of every one who takes pupils into his office with a
viewof examining them; and this is unquestionably
the best of its class.—Transylvania Med. Journal.

In the rapid course of lectures, where work for

the students is heavy, and review necessary for an
examination, a compend is not only valuable, but
it is almosta sinequa non. The one before us is,
in most of the divisions, the most unexceptionable
of all books of the kind that we know of. The
newest and soundest doctrines and the latest im-
provements and discoveries are explicitly, though
concisely, laid before thestudent. There is a class
towhomwevery sincerely commendthischeapbook
as worthits weight in silver—thatclasB is thegradu-
ates in medicine of more than ten years' standing,
who have not studied medicine since. They will
perhaps findout from it that the scienceis not exactly
now whatit was when they left it off.—The Stetho-
scope.

NEILL (JOHN), M. D.,
Professor of Surgery in thePennsylvania Medical College, ice.

OUTLINES OF THE NERVES. With handsome plates. 1 vol., cloth. $1 25.
NELIGAN (J. MOORE), M. D., M. R. I.A., &c.

(A splendid work. Just Issued.)
ATLAS OF CUTANEOUS DISEASES. In one beautiful quarto volume, extra

cloth, with splendidcolored plates, presenting nearly one hundred elaborate representations of
disease. $4 50.
This beautiful volume is intended as a complete and accurate representation of all the varieties

ofDiseases of the Skin. While it canbe consulted in conjunction with any work on Practice, it has
especial reference to the author's " Treatise on Diseases of the Skin," so favorably received by the
profession some years since. The publishers feel justified in saying that few more beautifully exe-
cutedplates have ever been presented to the profession of this country.

A compend which will very much aid thepracti-
tioner:n this difficult branch of diagnosis. Taken
with the beautiful plates of the Atlae, which are
remarkable for theiraccuracy and beauty of color-
ing, it constitutes a very valuable addition to the
library of a practical man.— Buffalo Med. Journal,
Sept. 1856.

Nothing is often more difficult than the diagnosis
of disease of the skin; andhitherto, theonly works
containing illustrations have been at rather incon-
venient prices—prices, indeed, thatprevented gene-
ral use. The work before us will supply a want
longfelt, and minister toa moreperfectacquaintance
with the nature and treatment of a very frequent
and troublesome form of disease.—Ohio Med. and
Surg. Journal,July, 1856.

Neligan's Atlas of Cutaneous Diseases suppliesa

longexistent desideratum much felt by the largestclassof ourprofession. It presents, in quarto size,
16 plates, each containing from 3 to 6 figures,and
forming in all a total of 90 distinct representations
of the different species of skin affections, grouped
together in genera or families. The illustrations
have been taken fromnature, and have been copied
with such fidelity that theypresent a striking picture
of life; in which the reduced scale aptly serves to
give, at a coup d'aeil, the remarkable peculiarities
of eachindividualvariety. And while thus the dis-
ease isrendered more definable, there is yetno loss
of proportion incurred by the necessary concentra-
tion. Each figure is highly colored, and so truthful
has the artist been that the mostfastid ous observer
could not justlytakeexception to thecorrectness of
the execution of the pictures underhis scrutiny.—
Montreal Med. Chronicle.

THE SAME AUTHOR.

A PRACTICAL TREATISE ON DISEASES OP THE SKIN. Second
American edition. In one neatroyal 12mo. volume, extracloth, of 334 pages. $1 00.
M&* The two volumes will be sent by mail on receipt of Five Dollars.

OWEN ON THE DIFFERENT FORMS OF
THE SKELETON, AND OF THE TEETH.

One vol. royal 12mo., extra cloth,with numerous
illustrations. $1 25.



AND SCIENTIFIC PUBLICATIONS. 25

PARRISH (EDWARD),
Lecturer onPractical Pharmacyand MateriaMedica in thePennsylvania Academy ofMedicine, Ac.

AN INTRODUCTION TO PRACTICAL PHARMACY. Designed as a Text-
Book for the Student, and as a Guide for the Physician and Pharmaceutist. With many For-
mulas and Prescriptions. Second edition, greatly enlarged and improved. In one handsome
octavo volume of 720 pages, with several hundred Illustrations, extra cloth. $3 50. (NowReady.)
During the short time in which this work ha3 been before the profession, it hasbeen received

withvery great favor, and in assuming the position of a standard authority, it has filleda vacancy
which had been severely felt. Stimulated by this encouragement, the author, in availing himself
of the opportunity of revision, has spared nopains to render it more worthy of the confidence be-
stowed upon it, and his assiduous labors have made it rather a newbook than a new edition, many
portions having been rewritten, and much new and important matteradded. These alterations and
improvements have been rendered necessary by the rapid progress madeby pharmaceutical science
during the last few years, and by the additional experience obtained in the practical use of the
volume as a text-bookand work of reference. To accommodate these improvements, the size of
thepage has been materially enlarged, and the number of pages considerably increased, presenting
in all nearly one-halfmore matter than the last edition. The work is therefore nowpresented as a
complete exponent ofthe subject in its most advanced condition. From the most ordinary matters
in the dispensing office, to the most complicated details of the vegetable alkaloids, it is hoped that
everything requisite to the practising physician, and to the apothecary, will be found fully and
clearly set forth, and that the new matter alone will be worth more than the very moderate cost of
the work to those who have been consultingthe previous edition.

That Edward Parrish, in writing a book upon
practical Pharmacy some fewyears ago—one emi-
nently original and unique—did the medical and
pharmaceuticalprofessions a greatand valuableser-
vice, no one, we think, who has hud access to its
pageswill deny; doublywelcome, then, is thisnew
edition, containing the added results of his recent
and rich experience as an observer, teacher, and
practic il operatorin the pharmaceutical laboratory.
The excellentplan of the first is more thoroughly,
and in detail,carried out in thisedition.—Peninsular
Med. Journal, Jan. 1860.

We knowof no workon the subject which would
be more indispensable to the physician or student
desiringinformationon thesubjectof which it treats.
With Griffith's "Medical Formulary" and this, the
practising physician wouldbe supplied with nearly
or quite all the most useful information on the sub-
ject.—Charleston Med. Journal and Review, Jan.
1860.

This edition, now much enlarged, is one of the
most useful works of the past year.—N. O. Med.
and Surg. Journal, Jan. 1860.

The whole treatise is eminently practical; and

there is no production of the kind in the Enerlishlanguageso well adapted to thewantsof the phar-
maceutistanddruggist. To physicians, also, it can-
not fail to be highly valuable, especially to those
whoare obliged to prepare and compound many of
their own medicines.—N. Am. Med. Chir. Review,
Jan.1800.

Of course, allapothecaries who have notalready
a copy of the first edition will procure one of this;
it is, therefore, to physiciansresiding in the country
and in small towns, whocannot avail themselves of
the skill of an educated pharmaceutist, that we
would espfcially commend this work. In it they
will find all that they desire to know, and should
know, but very little of which they do really Know
in reference to this important collateral branch of
their profession; for it is a well established fact,
that, in the education of physicians, while the sci-
ence of medicine is generally well taught, very
little attention is paid to the art ofpreparing them
for use, and we knownot how this defect can be so
well remedied as by procuring and consulting Dr.
Parrish's excellent work.—St. LouisMed. Journal.
Jan.1860.

PEASLEE (E. R.), M. D.,
Professor of Physiologyand General Pathologyin theNew YorkMedical College.

HUMAN HISTOLOGY, in itsrelations to Anatomy, Physiology, and Pathology;
for the use ofMedical Students. With four hundred and thirty-four illustrations. In one hand-
some octavo volume, of over 600 pages. (Lately Published.) $3 75.
It embraces a library upon the topics discussed

withinitself,andis justwhat the teacherandlearner
need. Another advantage, by no means to be over-
looked, everything of real valuein the wide range
which it embraces, is with great skill compressed
into an octavo volume of but little more than six
hundred pages. We have not only the whole sub-
ject of Histology, interestingin itself,ablyand fully
discussed, but whatis of infinitely greater interest
to the student, because of greater practical value,
are its relations to Anatomy, Physiology,and Pa-
thology, which are here fully and satisfactorily set
forth. Thesegreatsupporting branchesofpractical
medicine are thuslinked together,and while estab-
lishing and illustratingeach other, are interwoven
into a harmonious whole. We commend the work
to students and physicians generally. —Nashville
Journ. ofMed. and Surgery,Dec. 1857.

It far surpassesour expectation. We never con-
ceived the possibility of compressing so much valu-
able information into so compact a form. Wewill
not consume space with commendations. We re-

ceive this contribution to physiological science,

" Not with vain thanks, but with acceptance boun-
teous." We have already paid it the practical
compliment of making abundant use of it in the
preparation ofour lectures, and also of recommend-
ing its furtherperusal most cordially to our alumni;a recommendation which we now extend to our
readers.— Memphis Med. Recorder, Jan. 1858.

We would recommend it to the medical student
and practitioner,as containinga summary ofall that
is known of the importantsubjects which it treats;
of all that is contained in thegreatworks of Simon
and Lehmann, and the organic chemists in general.
Master thisone volume,we wouldsay to themedical
studentand practitioner—master this book and you
knowall that is known of the great fundamental
principles of medicine,and we have no hesitation
in saying thatit is an honor to the American medi-
cal profession that one of its membersshould have
produced it.—St. Louis Med.and Surg. Journal,
March, 1858.

PERE1RA (JONATHAN), M. D., F. R. S., AND L. S.
THE ELEMENTS OF MATERIA MEDICA AND THERAPEUTICS.

Third American edition,enlarged and improved by theauthor; including Notices of most of the
Medicinal Substances in use in the civilized world, and forming an Encyclopaedia of Materia
Medica. Edited, with Additions,by Joseph Carson, M. D., Professor of Materia Medica and
Pharmacy in the University of Pennsylvania. In two very large octavo volumes of2100pages,
on small type,with about 500 illustrations on stone and wood, strongly bound in leather, with
raised bands. $9 00.

Vol. II. will no longer be sold separate.
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PIRRIE (WILLIAM), F. R. S. E.,
Professor of Surgery in theUniversityof Aberdeen.

THE PRINCIPLES AND PRACTICE OP SURGERY. Edited by John
Neill, M. D., Professor ofSurgery in the Penna. Medical College, Surgeonto the Pennsylvania
Hospital, &c. In one veryhandsome octavo volume, leather, of 780 pages, with 316 illustrations.
$3 75.
Weknow of no other surgical work of areason-rately discussedtheprinciplesofsurgery,andaable size, wherein there is so much theory andprac-safeand effectualpracticepredicated upon them,

tice, or where subjects are more soundly orclearlyPerhapsno workupon thissubjectheretoforeissued
taught.—TheStethoscope.is sofull upon the science ofthe art of surgery.—

Prof. Pirrie, in the work before us, has elabo-Nashville JournalofMedicineandSurgery.

rately discussed the principles of surgery, and a
safe and effectual practice predicated upon them.
Perhaps no work upon this subjectheretofore issued
is so full upon the science of theart of surgery.—
Nashville JournalofMedicine and Surgery.

PARKER (LANGSTON),
Surgeon to theQueen's Hospital, Birmingham.

THE MODERN TREATMENT OP SYPHILITIC DISEASES, BOTH PRI-
MARY AND SECONDARY; comprisingtheTreatment ofConstitutional andConfirmed Syphi-
lis, by a safe and successful method. With numerous Cases, Formulas, and Clinical Observa-
tions. From the Third and entirely rewritten London edition. In one neat octavo volume
extra cloth, of316 pages. $1 75.

RICORD (P.), M. O.
A TREATISE ON THE VENEREAL DISEASE. By John Hunter, F. R. S.

With copiousAdditions, byPh. Ricord, M.D. Translated and Edited, with Notes, byFreeman
J. Bumstead, M.D , Lecturer on Venereal at the College ofPhysicians and Surgeons,New York.
Second edition, revised, containing aresume of Ricord's Recent Lectures on Chancre. In
one handsome octavo volume, extra cloth, of550pages, witheightplates. $3 25. (Now Ready.)
In revising this work, the editorhas endeavored to introduce whatever matter of interest the re-

cent investigations of syphilographers have added to our knowledge of the subject. The principal
source from which this hasbeen derived is the volume of"Lectures on Chancre," published a few
months since by M. Ricord, which affords a large amount ofnew and instructive material on many
controverted points. In the previous edition, M. Ricord's additions amounted tonearly one-third
of thewhole, and with the matter now introduced, the workmay be considered to present his views
and experiencemore thoroughlyand completely than any other. The value of the original treatise
of Mr. Hunter is too well known to require praise. Perhaps no medical work in the English lan-
guage has so thoroughly stood the test of time, or has so completely assumed the position of a
classic, and a volume like the present, containing the united labors of the highest authorities on so
difficult and important a subject, becomes indispensable to all who desire to keep themselves on a
level with theprogress of medical science.

Every one will recognize the attractiveness and
valuewhich thiswork derives from thus presenting
the opinions of these twomasters sideby side. But,
it must be admitted, what has made the fortune of
the book, is the fact that it contains the "most com-
plete embodiment of the veritable doctrines of the
Hopitaldu Midi," which has everbeen made public.
The doctrinalideas of M. Ricord, ideas which, if not
universally adopted,are incontestablydominant, have
heretoforeonlybeen interpretedby moreorless skilful

secretaries,sometimesaccredited and sometimes not.
In the notes to Hunter, the master substitutes him-

selfforhisinterpreters,and giveshisoriginal thoughts
to the world in alucid andperfectly intelligible man-
ner. In conclusion we can say that this is incon-
testably the best treatise on syphilis with which we
are acquainted, and, as we do not often employ the
phrase, we may be excused for expressing the hope
that it may find a place in the library ofevery phy -sician.—VirginiaMed. and Surg. Journal.

THE SAME AUTHOR.

RICORD'S LETTERS ON SYPHILIS. Translated by W. P. Lattimore, M. D.
In one neat octavo volume, of 270 pages, extra cloth. $2 00.

ROKITANSKY (CARL), M.D.,
Curator of theImperial Pathological Museum,and Professorat theUniversity ofVienna, &c.

A MANUAL OF PATHOLOGICAL ANATOMY. Four volumes, octavo,
bound in two, extra cloth,of about 1200 pages. Translated by W. E. Swaine, Edward Sieve-
king, C. H. Moore, and G. E. Day. $5 50
The professionis toowellacquaintedwith there-

putation of Rokitansky's work to need our assur-
ance that this is one of themost profound, thorough,
and valuable books ever issued from the medical
press. It is suigeneris,andhas no standardof com-
parison, it is onlynecessary to announce that it is
issued in a form as cheap as is compatible with its
size and preservation, and its sale follows as a
matter of course. No library can be called com-
plete withoutit.—Buffalo Med. Journal.

Anattempt to give our readers anyadequate idea
of the vaBt amount of instruction accumulated in
these volumes,would be feeble and hopeless. The
effort of the distinguished author to concentrate
in a small space his great fund of knowledge,has

so charged his text with valuable truths, that any
attempt of a reviewer to epitomizeis at once para-
lyzed, and must end in a failure.—Western Lancet.

As this is the highest source of knowledge upon
the important subject of which it treats, no real
student can afford to bewithout it. TheAmerican
publishershave entitled themselvesto the thanks of
the profession of their country, for this timeous and
beautiful edition.—Nashville Journalof Medicine.

As a book of reference, therefore, thiswork must
proveof inestimablevalue,andwe cannottoohighly
recommend it to the profession.—CharlestonMed.
Journaland Review.

This book is a necessity to every practitioner.—
Am. Med. Monthly.

RIGBY (EDWARD), M. D.,
SeniorPhysician to the GeneralLying-in Hospital, &c.

A SYSTEM OF MIDWIFERY. With Notes and Additional Illustrations.
Second American Edition. One volume octavo, extracloth, 422 pages. $2 50.

by the same author. (Lately Published.)
ON THE CONSTITUTIONAL TREATMENT OF FEMALE DISEASES.

In one neatroyal 12mo. volume,extra cloth, ofabout 250pages. $1 00.
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RAMSBOTH AM (FRANCIS H.), M.D.
THE PRINCIPLES AND PRACTICE OP OBSTETRIC MEDICINE AND

SURGERY, in reference to the Process of Parturition. Anew and enlarged edition, thoroughlyrevised by the Author. With Additions by W. V. Keating, M. D. In one large and handsome
imperial octavo volume, of650 pages, strongly bound in leather, with raised bands; with sixty-
four beautiful Plates, and numerous Wood-cuts in the text, containing in allnearly twohundred
large and beautiful figures. $5 00.

From Prof. Hodge, of the University ofPa
To the American public, it is most valuable, from its intrinsic undoubted excellence, and as beingthe best authorized exponentofBritish Midwifery. Its circulation will, I trust, be extensive throughoutour country.
Thepublishers have shown their appreciation of

the merits of this work and secured its success by
the truly elegant style in which they have brought
it out, excelling themselves in its production, espe-
cially in its plates. It is dedicated to Prof. Meigs,
and has the emphatic endorsement of Prof. Hodge,
as the best exponent of British Midwifery. We
know of no text-boolf whichdeserves inall respects
to be morehighly recommended to students, and we
could wish to seeit in thehandsofeverypractitioner,
for they will find it invaluable for reference.—Med.
Gazette.

Wewelcome Ramshotham's Principles and Prac-
tice of Obstetric Medicine and Surgery to our li-
brary, and confidently recommend it to our readers,
with the assurance that itwill not disappoint their
most sanguine expectations.—Western Lancet.

It isunnecessary tosay anything in regard to the
utility of this work. It isalready appreciated in our

country for the valueof the matter, theclearness of
its style,and the fulness of its illustrations. To the
physician's library it is indispensable, while to the
student as a text-book, fromwhich to extract the
material forlaying the foundationofan educationon
obstetrical science, it has no superior.—OhioMed.
and Surg. Journal.

We will onlyadd that thestudent will learn from
it all heneed toknow, and the practitionerwill find
it, as a book of reference, surpassed by none other.—
Stethoscope.

The character and merits of Dr. Ramsbotham's
work are sowell knownand thoroughlyestablished,thatcomment isunnecessary and praise superfluous.
The illustrations, whichare numerous andaccurate,
are executed in the higheststyle ofart. We cannot
toohighly recommend thework to our readers.—St.
Louis Med. and Surg. Journal.

ROYLE'S MATERIA MEDICA AND THERAPEUTICS; including the
Preparations of the Pharmacopoeias of London, Edinburgh, Dublin, and of the United States.With many new medicines. Edited by JosephCarson, M. D. Withninety-eight illustrations.
In one large octavo volume, extracloth, ofabout 700 pages. $3 00.

' STILLE (ALFRED), M. D.
THERAPEUTICS AND MATERIA MEDICA; a Systematic Treatise on the

History,Description, Action, and Uses ofMedicinal Agents. In two large and handsome octavo
volumes,of over 1700pages. (Now Ready, January, 1860.) $8 00.
The object which the author has kept in view in the preparation of thiswork has been to present

to the profession a complete and systematic treatise suited to the wants of the practising physician.
He ha-t therefore endeavored to avoid encumbering his text with details interesting only to thenaturalist or thedealer, and has sought to give in the history and descriptionofdrugs such informa-
tion only as would be required by the intelligent practitioner. The space thus gained he has en-
deavored to fill with a complete account of the physiological and therapeutic propertiesof all the
articles of the Materia Medica, their uses in all the varieties of disease, their pharmacopceial pre-
parations, and the mode in which they may be most successfully employed. The subject of Gene-
ral Therapeutics will be found more fully developed"than is customary in works of this nature;
but while general principles will be carefully enunciated and developed, mere theoretical specula-
tionswill be avoided. The labor of manyyears devoted to the work has enabled the author to
accumulate andrecord the results of the experience of the highest authorities in all countries, and
his watchful care in incorporating the latest observations and researches is a guarantee that the
whole will be found fully brought up to the day, with all thatmay be regarded as worthy of confi-
dence.

The work is therefore presented as a practical companion for the active physician who may de-
sire to keep himself on a level with the advance of his profession, as well as a text-book for the
student entering upon his medical education. The long delay which has occurred in its appearance
has been caused by the determination of the author to spare nopains in rendering it complete on
every point.

SMITH (HENRY H.), M.D.,
Professor of Surgery in the University of Pennsylvania, &c.

MINOR SURGERY; or, Hints on the Every-day Duties of the Surgeon. Illus-
trated by two hundred and forty-seven illustrations. Third and enlarged edition. In one hand-
some royal 12mo. volume, pp. 456. In leather, $2 25; extracloth, $2 00.

THE SAME AUTHOR, AND
HORNER (WILLIAM E.), M.D.,

Late Professor of Anatomyin the University ofPennsylvania.

AN ANATOMICAL ATLAS, illustrative of the Structure of the Human Body.
In one volume,large imperial octavo, extra cloth, with about six hundred and fifty beautiful
figures. $3 00.
These figureB are well selected, and present a

complete and accurate representation of that won-
derful fabric, the human body. The plan of this
Atlas, which renders it so peculiarly convenient
for thestudent, and its superb artistical execution,
have beenalreadypointed out. We mustcongratu-

late thestudent upon the completion of thisAtlas,
as it is the most convenientwork of thekind that
has yetappeared ; and we must add, thevery beau-
tiful manner in which it is "got up" is so creditable
to the country as to be flattering to our nationalpride.—American Medical Journal.

SKEY'S OPERATIVE SURGERY. In one very
handsome octavo volume, extracloth, of over 650
pages, with about one hundred wood-cuts. $3 25.

STANLEY'S TREATISE ON DISEASES OF
THE BONES. Inone volume, octavo,extra cloth,286 pages. SI 50.
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SHAPiPEY (WILLIAM), M. D., JONES QUAIN, M. D., AND
RICHARD QUAIN, F. R. S., &C.

HUMAN ANATOMY. Revised, with Notes and Additions, by Joseph Leidt,
M.D., Professor of Anatomyin the University of Pennsylvania. Completein two large octavo
volumes, leather,ofabout thirteen hundred pages. Beautifully illustrated with over fivehundred
engravings on wood. $6 00.

SARGENT (F. W.), M. D.
ON BANDAGING AND OTHER OPERATIONS OF MINOR SURGERY.

Second edition, enlarged. One handsome royal 12mo. vol., ofnearly 400 pages, with 182 wood-
cuts. Extra cloth, $1 40; leather, $1 50.
Sargent'sMinorSurgery has alwaysbeenpopular,

and deservedlyso. It furnishesthat knowledgeof the
most frequently requisite performances of surgical
art which cannotbe entirely understood by attend-
ing clinical lectures. The art of bandaging, which
is regularly taught in Europe, is very frequently
overlooked by teachers in this country; the student
and juniorpractitioner, therefore, mayoften require
that knowledgewhich this little volume so tersely
andhappily supplies.—Charleston Med. Journ.and
Review,March, 1856.

Awork thathas been so longand favorablyknown
to the profession as Dr. Sargent's Minor Surgery,
needs no commendation from us. Wewouldremark,
however, in thisconnection, that minorsurgery sel-
dom gets that attention in our schools that its im-
portance deserves. Our largerworks arealsovery
defective in their teaching on these smallpractical
points. ThiB little book will supply the void which
all muBt feelwho havenot studied its pages.—West-
ern Lancet, March, 1856.

SMITH (W. TYLER), M. D.,
Physician Accoucheur to St.Mary'sHospital, &c.

ON PARTURITION, AND THE PRINCIPLES AND PRACTICE OF
OBSTETRICS. In one royal 12mo. volume, extra cloth, of400 pages. $1 25.

BY THE SAME AUTHOR.
A PRACTICAL TREATISE ON THE PATHOLOGY AND TREATMENT

OF LETJCORRHGEA. With numerous illustrations. In one very handsome octavo volume,
extra cloth, of about 250pages. $1 50.

SOLLYON THE HUMAN BRAIN; itsStructure,
Physiology, andDiseases. From the Second and
much enlarged London edition. In one octavo
volume, extra cloth,of500 pages,with 120 wood-
cuts. $2 00.

SIMON'S GENERAL PATHOLOGY, as eonduc-
ive to the Establishment of Rational Principles
for the prevention and Cure of Disease. In one
neat octavo volume, extra cloth, of 212 pages,
«1 25.

TODD (ROBERT BENTLEY), M. D., F. R. S.,Professor of Physiology inKing's College, London; and
WILLIAM BOWMAN, F. R. S.,

Demonstratorof Anatomy inKing's College,London.
THE PHYSIOLOGICAL ANATOMY AND PHYSIOLOGY OF MAN. With

about three hundred large and beautiful illustrations on wood. Complete in one large octavo
volume, of 950pages, leather. Price $4 50.

Gentlemen who have received portiqns of this work, as published in the "Medical News
andLibrary," can now complete their copies, if immediate application be made. It will be fur-
nished as follows, free by mail, in paper covers, with cloth backs.

Parts I., II., III. (pp. 25 to 552), $2 50.
Part IV. (pp. 553 to end, with Title, Preface, Contents, &c), $2 00.
Or, Part IV., Section II. (pp. 725 to end, with Title, Preface, Contents, <fcc), $1 25.
A magnificent contribution to British medicine,

and theAmericanphysician who shall fail toperuse
it, will have failedto read one of the mostinstruc-
tive booksof the nineteenth century.—N. O. Med
and Surg. Journal,Sept. 1857.

It is more concise thanCarpenter'sPrinciples, and
more modern than theaccessibleeditionof Mailer's
Elements; its details are brief, but sufficient; its
descriptions vivid; its illustrationsexactandcopi-
ous ; and its language terse and perspicuous.—
Charleston Med. Journal, July, 1857.

We know ofno workon thesubjectofphysiology
so welladapted to the wantsof themedicalstudent.

Its completion has been thus longdelayed, that theauthorsmight secureaccuracy bypersonal observa-tion.—St. LouisMed. and Surg. Journal,Sept. '57.
Our notice, though it conveys but a very feebleand imperfectidea of the magnitudeand importance

of the worknow under consideration, already tran-scends our limits ; and, with the indulgence ofourreaders, and thehope that they will peruse the book
for themselves, as we feelwe can with confidence
recommend it, we leave it in their hands for themto judgeof its merits—The Northwestern Med.andSurg. Journal,Oct. 1857.

TODD (R. B.), M. D., F. R. S., &c.
CLINICAL LECTURES ON CERTAIN DISEASES OP THE URINARYORGANS AND ON DROPSIES. In one octavo volume, 284pages. $1 50.

by the same author. (Nov) Ready.)
CLINICAL LECTURES ON CERTAIN ACUTE DISEASES. In one neat

octavovolume, of 320 pages, extra cloth. $1 75.
The practical nature of Dr. Todd's writings is well known, and the present volume cannot failto prove of much value to the practitioner, containing as it does his views of treatment respectingRheumatic Fever, Continued Fever, Acute Inflammations, Pyemia, Erysipelas of theFauces, Pneumonia, and its complications, and other important subjects. It terms aneat octavo,to match its companion volume, recently published, of" Clinical Lectures on Diseases ofthe Urin-ary Organs and on Dropsies."
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TAYLOR (ALFRED S.), M. D., F. R. S.,
Lecturer on Medical Jurisprudenceand Chemistry in Guy's Hospital.

MEDICAL JURISPRUDENCE. Fourth American Edition. With Notes and
References to AmericanDecisions, byEdward Hartshorns, M. D. In one largeoctavovolume,
leather, of over seven hundred pages. $3 00.
We know of no work on Medical Jurisprudence

which contains in the same space anything like the
sameamount of valuablematter.—N. Y. Journal of
Medicine.

No work upon the subject can be put into the
hands of students eitherof law or medicine which
will engage them more closely or profitably; and
none could be offered to the busy practitioner of
either calling, for the purpose of casual or hasty
reference, thatwould bemore likely toafford the aid
desired. We thereforerecommendit as thebest and

safest manual for daily use.—American JournalofMedical Sciences.
It is not excess ofpraise to say that the volume

before us is the verybest treatise extant on Medical
Jurisprudence. In saying this, we do not wish tobe understood as detracting from the merits of the
excellent works of Beck, Ryan, Traill, Guy, and
others; but in interest and valuewe think it must
be concededthat Taylor is superior toanything that
has preceded it.—N. W. Medicaland Surg. Journal.

the same author. (New Edition, nowready.)
ON POISONS, IN RELATION TO MEDICAL JURISPRUDENCE AND

MEDICINE. Second American, from a second and revised London edition. In one large
octavo volume, ot 755pages, leather. $3 50.
The. length of time which has elapsed since the first appearance of this work, has wrought so

great a change in the subject, as to require a very thorough revision to adapt the volume to the
present wants of the profession. The rapid advance of Chemistry has introduced into use many
new substances which may become fatal through accident, carelessness, or design—while at the
same time it has likewise designated new and more exactmodes ofcounteractingor detectingthose
previously treated of. Mr. Taylor's positionas the leadingmedical jurist of England, has during
this period conferred on him extraordinary advantages in acquiringexperience in all that relates to
this department, nearly all cases of moment being referred to him for examination, as an expert
whose testimony is generally accepted as final. The results of his labors, therefore, as gathered
together in this volume, carefully weighed and sifted, and presented in the clear and intelligible
style for which he isnoted, may be received as an acknowledged authority, and as a guide to be
followed with implicit confidence.

TANNER (T. H.), M. D.,
Physician to theHospital forWomen, &c.

A MANUAL OF CLINICAL MEDICINE AND PHYSICAL DIAGNOSIS.
To which is added The Code of Ethics of the American Medical Association. Second
American Edition. In one neat volume, small 12mo., extra cloth, 87$ cents.
The workis an honor to its writer, and must ob-

tain a wide circulation by its intrinsic merit alone,
Suited alike to the wants of students and practi-

doners, it has only to be seen, to win for itself a
place upon the shelves of every medical library.—Boston Med. andSurg. Journal.

TOYNBEE (JOSEPH), F. R. S.,
Aural Surgeonto, and Lecturer on Surgery at, St. Mary's Hospital.

A PRACTICAL TREATISE ON DISEASES OF THE EAR; their Diag-
nosis, Pathology, and Treatment. Illustrated with one hundred engravings on wood. In one
very handsome octavo volume, extra cloth, $3 00. (Just Ready.)
Mr. Toynbee's nameis too widelyknown as the highest authority on all matters connected with

Aural Surgeryand Medicine, to require special attention to be called to anythingwnich he may
communicate to the profession on the subject. In the present work he has embodied the results
of long and careful experience, derived from a practice for manyyears devoted to this department.
It therefore cannot fail to prove a complete and trustworthy guide on all matters connected with
this obscure and little known class of diseases, which so frequently embarrass the general prac-
titioner.

The volume will be found thoroughly illustrated with a large number of original wood-engrav-
ings, elucidating the pathology of the organs ofhearing, instruments, operations, &c, and in every
respect will be one of the handsomest specimens of mechanical execution issued from the Ameri-
can press.

WILLIAMS (C. J. B.), M.D., F. R. S.,
Professor of ClinicalMedicine in University College,London, Sec.

PRINCIPLES OF MEDICINE. An Elementaiy View of the Causes, Nature,
Treatment, Diagnosis,and Prognosis of Disease; with brief remarks on Hygienics, or the pre-
servation ofhealth. A newAmerican, from the thirdand revised London edition. In one octavo
volume, leather, of about 500pages. $2 50. (Just Issued.)
We find that the deeply-interesting matter and

styleof this book have so far fascinated us, that we
have unconsciously hung upon its pages, not too
long, indeed, for our ownprofit, but longer than re-
viewers can be permitted to indulge. We leave the
furtheranalysis to thestudentand practitioner. Our
judgmentof the work has already been sufficiently
expressed. It is a judgment of almost unqualified
praise. The work is not of a controversial, but of
a didactic character; and as such we hail it, and

recommend it for a text-book, guide, and constant
companion to every practitioner and every student
whowishes toextricate himself from thewell-worn
ruts of empiricism, and to base his practiceofmedi-
cineupon principles.—LondonLancet.

A text-book towhich no other in our language iscomparable.—Charleston Medical Journal.
Nowork has ever achieved or maintained a more

deserved reputation.—Va. Med.and Surg. Journal.
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New and much enlarged edition—(Now Ready.)
WATSON (THOMAS), M.D., 8cc.
Late Physician to the Middlesex Hospital, &c.

LECTURES ON THE PRINCIPLES AND PRACTICE OF PHYSIC.
Delivered at King's College, London. A new American, from the last revised and enlarged
English edition, withAdditions, by D. Francis Condie, M. D., author of"A Practical Treatise
on the Diseases ofChildren," &c. With one hundred and eighty.five illustrations on wood. In
one very large and handsome volume, imperial octavo, of over 1200 closely printed pages in
small type; the whole strongly bound in leather, with raised bands. Price $4 25.
The publishers feel that they are rendering a service to the American profession in presenting at

so very moderate a price this yast body of sound practical information. Whether as a guidefor
the student entering on a course of instruction, or as a book of reference for daily consultation by
the practitioner, " Watson's Practice" has long been regardedas second to none; the soundness
and fulness of its teachings, the breadth and liberality of its views, and the easy and flowing style
in which it is written having won for it the position of a general favorite. That this high reputa-
tion mightbe fullymaintained, the author has subjected it to a thorough revision; every portion
has been examined with the aid of the mostrecent researches in pathology, and the results of
modern investigations in both theoretical and practical subjects have been carefully weighed and
embodied throughout its pages. The watchful scrutiny of the editor has likewise introduced
whatever possesses immediate importance to the American physician in relation to diseases inci-
dent to our climate which are little known in England, as well as those points in which experience
here has led to different modes of practice ; and he has also added largely to the series of illustra-
tions, believing that in thismanner valuable assistance may be conveyed to the student in elucidat-
ing the text. The work will, therefore, be found thoroughly on a level with the most advanced
state of medical science on both sides of the Atlantic.

The additions which the work has received are shown by the fact that notwithstanding an en-
largement in the size of the page, more than two hundred additional pages have been necessary
to accommodate the two large volumes of the London edition (which sells at ten dollars), within
the compass of a single volume, and in its present form it contains the matter of at least three
ordinary octavos. Believing it to be a work which should lie on the table of every physician, and
be in the hands of every student, the publishers have put it at aprice within thereach ofall, making
it one of the cheapest books as yet presented to the American profession, while at the same time
the beauty of its mechanical execution renders it an exceedingly attractive volume.

It would appear almost superfluous to adduce commendatory notices of a work which has so
longbeen established in the position of a standard authority as " Watson's Practice." A few ex-
tracts are, however, subjoined from reviews of the new and improved edition.

The fourth edition now appears, so carefully re-
vised,as to add considerably to the value ofa book
already acknowledged, wherever the English lan-
guage isread, to be beyondall comparison the best
systematicwork on the Principles and Practice of
Physic in the whole range of medical literature.
Every lecture contains proofof theextremeanxiety
of the author to keeppace withiheadvancing know-
ledge of the day, and to bring the results of the
labors, not only of physicians, but of chemistsand
histologists, before his readers, wherever they can
be turned touseful account. And this is done with
such a cordial appreciation of the merit due to the
industrious observer, such a generous desire to en-
courage youngerand rising men, and such a candid
acknowledgment of his own obligations to them,
that one scarcelyknowswhether toadmire most the
pure, simple, forcible English—the vast amount of
useful practical information condensed into the
Lectures—or themanly, kind-hearted, unassuming
character of the lecturer shiningthrough his work.—London Med. Times and Gazette, Oct. 31, 1857.

Thus these admirable volumes come before the
profession in their fourth edition,abounding in those
distinguished attributes of moderation, judgment,
erudite cultivation, clearness, and eloquence, with
which they were from the first invested, but yet
richer than before in the results of more prolonged
observation, and in the able appreciation of the
latest advances in pathology and medicine by one
of themost profoundmedical thinkersof the day.—
London Lancet, Nov. 14, 1857.

The lecturer's skill, his wisdom,his learning,are
equalled by the ease ofhis graceful diction, his elo-quence, and the far higher qualities ot candor, of
courtesy, of modesty, and of generousappreciation
ofmerit in others. May lie long remain to instruct
us, and to enjoy, in the glorious sunset of his de-
clining years, the honors, the confidence and love
gained during his useful life.—N. A. Med.-Chir.
Review, July, 1858.

Watson's unrivalled, perhaps unapproachable
work on Practice—the copious additions made towhich (the fourth edition) have given itall the no-
velty and much of the interest of a new book.—
CharlestonMed. Journal, July, 1858.

Lecturers, practitioners, and studentsof medicine
will equally hail the reappearance of the work of
Dr. Watson in the formof a new—a fourth—edition.
We merely do justiceto our own feelings, and, weare sure, of thewhole profession, if we thank himfor having, in the trouble and turmoil of a large
practice, made leisure to supply the hiatus caused
by the exhaustion of the publisher's Btock of the
third edition, which has been severely felt for the
last three years. For Dr. Watson has not merely
caused the lectures to be reprinted, but scattered
through the whole work we find additions or altera-
tionswhich prove that the authorhas in every way
sought tobring up his teaching to the level of oho
most recent acquisitions in science.—Brit, and For.
Medico-Chir. Review, Jan. 1858.

WILSON (ERASMUS), M. D., F. R. S.
Lectureron Anatomy,London.

THE DISSECTOR'S MANUAL; or, Practical and Surgical Anatomy. Third
American, from the last revised and enlarged English edition. Modified and rearranged, by
William Hunt, M. D., Demonstrator of Anatomy in the University of Pennsylvania. In one
large and handsome royal 12mo. volume, leather, of 582 pages, with 154illustrations. $2 00.

THE SAME AUTHOR.

ON CONSTITUTIONAL AND HEREDITARY SYPHILIS, AND ON
SYPHILITIC ERUPTIONS. In one smalloctavovolume, extracloth, beautifullyprinted, with
fourexquisite colored plates, presenting more than thirty varieties of syphilitic eruptions. $2 25.
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New and much enlarged edition—(Now Ready.)
WILSON (ERASMUS), F. R. S.,

A SYSTEM OF HUMAN ANATOMY, General and Special. A new and re-
vised American, from the last and enlarged English Edition. Edited byW. H. Gobrecht, M. D.,
Professor of Anatomy in the Philadelphia Medical College, &c. Illustrated with three hundred
and ninety-seven engravings on wood. In one large and exquisitely printed octavo volume, ofover 600 largepages; leather. $3 25.
The publishers trust that the well earned reputation so long enjoyed by thiswork willbe more

than maintained by the present edition. Besides a very thoroughrevision by theauthor, it has beenmost carefullyexamined by the editor, and the efforts of both have been directed to introducing
everything whichincreased experience in its use has suggested as desirable to render it a complete
text-book for those seeking to obtain or to renew an acquaintance with Human Anatomy. The
amount of additions which it has thus received may be estimated from the fact that the present
edition contains over one-fourth more matter than the last, renderinga smaller type and an enlarged
page requisite to keep the volume within a convenient size. The author has not only thus added
largely to the work, but he has also made alterations throughout, wherever there appeared the
opportunity of improving the arrangement or style, so as to present every fact in its most appro-
priate manner, and to render the whole as clear and intelligible as possible. The editor has
exercised the utmostcaution 1o obtain entire accuracy in the text, and has largely increased the
number of illustrations, of which there are about one hundred and fifty more in this edition than
in the last, thusbringing distinctly before the eye of the student everything of interest or importance.

The publishershave felt thatneither care nor expense should be spared to render the external
finish of the volume worthy of the universal favorwith which it has been received by the American
profession, and they have endeavored consequentlyto produce in its mechanical execution an im-
provementcorresponding with thut which the text has enjoyed. Itwill therefore be found one of
the handsomest specimens of typography as yet produced in this country, and in all respects suited
to the office table of the practitioner, notwithstanding the exceedingly low price at which it has
been placed.

It may be recommended to the student as no less
distinguished by its accuracy and clearness of de-
scription than by its typographical elegance. The
wood-cuts are exquisite.—Brit, and For. Medical
Review.

An elegant, edition of one of the most useful and
accurate systems of anatomical science which has
been issued from the press. The illustrations are
reallybeautiful. In its style thework is extremely
concise and intelligible. No one can possibly take
up thisvolume withoutbeing struck with the great

beauty of its mechanical execution, and the clear-
ness of the descriptions which it contains is equally
evident. Let students, by all means examine tneclaims of this work on their notice,before theypur-
chase a text-book of the vitally important science
which this volume so fully and easily unfolds.—
Lancet.

We regard it as the best system now extant for
students.— Western Lancet.

It therefore receives ourhighestcommendation.
Southern Med. and Surg. Journal.

BY THE SAME AUTHOR. (Just Issued.)
ON DISEASES OF THE SKIN.. Fourth and enlarged American, from the last

and improved London edition. In one large octavovolume, of650 pages, extra cloth, $2 75.
Thewritingsof Wilson,upondiseasesof the skin,

are by far the most scientific and practical that
have ever been presented to the medical world on
thissubject. Thepresentedition isa great improve-
menton all its predecessors. Todwelluponall the
great merits andhigh claimsof the work beforeus,
seriatim, wouldindeed be anagreeable service; it
would be a mental homagewhich we could freely
offer,but we should thus occupy an undue amount
of space in this Journal. Wewill, howtver. look
at some of the more salient points with which it
abounds,and which make itincompuiauiysuperiorin
excellence toall other treatises on the subjectof der-
matology. No mere speculativeviewsare allowed

aplace in thisvolume,which, withouta doubt,will,for a very long period,beacknowledged as thechiefstandard work on dermatology. The principles ofan enlightenedand rational therapeiaare introducedon everyappropriate occasion. The general prac-titioner and surgeon who, peradventure,may havefor years regarded cutaneous maladies as scarcelyworthy their attention, because, forsooth, they arenot fatal in their tendency; or who, if they haveattempted theircure, have followed the blind guid-ance of empiricism, will almost assuredly be rousedto a new andbecoming interest in this department
of practice, through the inspiring agency of thisbook.—Am. Jour. Med. Science, Oct. 1857.

ALSO, NOW READY,
A SERIES OF PLATES ILLUSTRATING WILSON ON DISEASES OF

THE SKIN; consisting ofnineteen beautifully executed plates, of which twelve are exquisitelycolored, presenting the Normal Anatomy and Pathology of the Skin, and containing accurate re-
presentations of about one hundred varieties of disease, most of them the size of nature. Price
in cloth $4 25.
In beauty of drawing and accuracy and finish of coloring these plates will be found equal toanything of the kind as yet issued in this country.
One of the best specimens of colored lithographic

illustrations that have ever been published in this
country- The representations of diseases of the
skin, even to the most minuteshade of coloring, are
remarkably accurate, giving the student or practi-
tioner a verycorrect idea of the diseasehe is study-
ing. We knowofno work so well adapted to the
wants of the general practitioner as Wilson's,with
the accompanying plates. —Med. and Surg. Re-
porter, May, 1858.

We have already expressed our high appreciationof Mr. Wilson's treatise on Diseases of the Skin.The plates are comprised in a separate volume,which we counsel all thosewho possess the text topurchase. It is a beautiful specimen of colorprint-ing, and the representations of thevarious forms ofskin diseaseare as faithful as is possible in platesof the size.—Boston Med.and Surg. Journal,April8, 1858.

THE SAME AUTHOR

HEALTHY SKIN; A Popular Treatise on the Skin and Hair, their Preserva-
tion and Management. Second American, from the fourth London edition. One neat volume
royal 12mo.,extra cloth, of about 300 pages, with numerous illustrations. $1 00; paper cover'75 cents. '
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WEST (CHARLES), M. D.,
Accoucheur toand Lecturer onMidwifery at St. Bartholomew's Hospital, Physician to the Hospital for

Sick Children, &c.

LECTURES ON THE DISEASES OF WOMEN. Now complete in one hand-
some octavo volume, extra cloth, ofabout 500 pages; price $2 50.

Also, for sale separate, Part II, being pp. 309 to end, with Index, Title matter,
&c, 8vo., cloth, price $1.
As a writer, Dr. West stands, in our opinion, se-

cond only to Watson, the" Macaulayof Medicine;"
he possesses that happy faculty of clothing instruc-
tion in easy garments; combining pleasure with
profit, he leads his pupils, in spite of the ancient
proverb, along a royal roacl to learning. His work
is one which will not satisfy the extreme on either
side, but it is one that will please the. great ma-
joritywho are seeking truth, and one thatwill con-
vince the student that he has committed himself to
a candid,safe, and valuable guide. We anticipate
withpleasure the appearance of the second part of
the work,which, if it equals this part, will com-
plete one of our very best volumesupon diseasesof
females.—N. A. Med.-Chirurg. Review, July, 1858.

We mustnowconcludethis hastily writtensketch
with the confident assurance to our readers that the
work will well repay perusal. The conscientious,

painstaking, practicalphysician iBapparent on every
page.—N. Y. Journal ofMedicine, March, 1858.

We knowof no treatise of the kind so complete
and yet so compact.— Chicago Med. Journal,Janu-
ary, 1858.

A fairer, more honest, more earnest, and more re-
liable investigator of the many diseases of women
and children is not to be found in any country.—
SouthernMed.and Surg. Journal, January1858.

We gladlyrecommendhis Lectures as in thehigh-
est degree instructive to all who are interested in
obstetric practice.—London Lancet.

We have to say of it, brieflyand decidedly, that
it is the best work on the subject in any language;
and that it stamps Dr. West as thefacile princeps
of British obstetric authors.—Edinb. Med. Journ.

the same author. (Now Ready.)
LECTURES ON THE DISEASES OF INFANCY AND CHILDHOOD.

Third American, from the fourth enlarged and improved London edition. In one handsome
octavo volume, extracloth, of about six hundred and fifty pages. $i 75.
The continued favor with which this workhas been received has stimulated the author to ren-

der it in every respect more complete and more worthy the confidence of the profession. Con-
taining nearly two hundred pages more than the last American edition, with several additional
Lectures and a careful revision and enlargement of those formerly comprised in it, it can hardly
fail to maintain its reputation as a clear and judicious text-book for the student, and a safe and
reliable guidefor thepractitioner. The fact stated by the author that these Lectures "now embody
the results of 900 observations and 288 post-mortem examinations made among nearly 30,000
children, who, during the past twenty-years, have come under my care," is sufficient to show their
high practical value as the result of an amount of experience which few physicians enjoy.

The three formereditions of thework now before
us have placed the author in the foremost rank of
thosephysicians whohave devotedspecial attention
to the diseases of earlylife. We attempt no ana-
lysisof thisedition,but mayrefer the reader to some
of the chapters towhich the largest additions have
been made—those on Diphtheria, Disorders of the
Mind, and Idiocy, for instance—as a prooi that the
work is really a newedition; not a mere rt-print.
In its present shapeitwill be found of the greatest
possible service in the every-day practice of nine-
tenths of the profession.—Med. Times and Gazette,
London, Dec. 10, 1859.

All things considered, this book of Dr. West is
by far the best treatisein our language upon such
modifications of morbid action and disease as are
witnessedwhen we have to deal with infancy and
childhood. It is true that it confinesitself to such
disordersas come within the province of the phy-
sician, and even with respect to these it is unequal
as regards minutentss of consideration, and some

diseases it omits to notice altogether. But those
who know anything of the present condition of
paediatrics will readily admit that it would be next
to impossible to effect more,or effect itbetter, than
theaccoucheur of St. Bartholomew's has done in a
single volume. The lecture (XVI.)upon Disorders
of the Mind in children is an admirablespecimen of
the valueot the later information conveyed in the
Lectures of Dr. Charles West.—London Lancet,Oct. 22, 1859.

Since the appearance of the first edition,about
eleven years ago, the experience of the author has
doubled; so that, whereaB thelectures at first were
founded on six hundredobservations, and one hun-
dred and eightydissectionsmadeamong nearly four-
teen thousand children,theynow embody the results
of nine hundred observations,and two hundred and
eighty-eightpost- mortem examinationsmadeamong
nearly thirty thousand children, who, during the
past twenty years, have been under his care.—
British Med. Journal,Oct. 1, 1859.

BY THE SAME AUTHOR.

AN ENQUIRY INTO THE PATHOLOGICAL IMPORTANCE OF ULCER-
ATION OF THE OS UTERI. In one neat octavo volume, extra cloth. $1 00.

WHITEHEAD ON THE CAUSES AND TREAT-
MENT OF ABORTION AND STERILITY.

Second American Edition. In one volume, octa-vo,extra cloth, pp. 308. $1 75.

WHAT TO. OBSERVE
AT THE BEDSIDE AND AFTER DEATH, IN MEDICAL CASES.

Published under theauthority of theLondon Society for Medical ObsaaaMtian_ A new American,
from the second and revised London edition. In one very hafriS8tnjftolfl%9Bbwl 12mo., extra
cloth. $1 00.
To theobserverwho prefersaccuracy to blunders

and precision to carelessness, this little book is in-
valuable.—N. H. Journal ofMedicine.

One aids to a young ru;atetitioner we
have w<?>aeen.—PeninsularJournalonMedicinc ,
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