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DEDICATION TO THE FIRST EDITION.

TO THE RIGHT HON.
THE EARL OF COTTENHANM,

de., de., de.

B L

My Lorp,

I esteem it a very high favour to be permitted to
dedicate the following pages to your Lordship. Be
pleased, therefore, to regard the act as a tribute of
profound respect for your Lordship’s exalted worth
and talents, and in grateful remembrance of the uni-
form courtesy which I received, while officiating as
professional adviser to your Lordship and family at
Copse Hill.

1 have the honour to remain,
My Lord,
Your Lordship’s most obedient
And faithful servant,
James Bricnr,

It is with unfeigned regret the Author, as well as
the country at large, has to lament the death of the
noble and talented Lord Chancellor, to whom, by
kind permission, the first edition of this work was
dedicated.







PREFACE

TO

THE SECOND EDITION.

A sEconD edition of this work having been
called for, it has been carefully revised, and a
considerable addition made to the practical
part of it. A chapter on the climate of Spain
has also been added, a climate which has for
some time past attracted much attention.
The first edition of this book having been so
favourably received by my professional bre-
thren and the public, leads me to hope that
the second may not prove less acceptable.

12, Cambridge Square, Hyde Park.
Dec. 26, 18338.
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PREFACE

TO

THE FIRST EDITION.

Havine devoted several years of careful
study in investigating the diseases of the
chest and the best means for their alleviation
and cure, I now respectfully submit to my
professional brethren the results of my ex-
perience.

In order to enhance the utility of this
Synopsis in a practical point of view, a sue-
cinct account has been given of the anatomy
of the chest, together with the organs of
respiration and cireculation, the phiysiology of

respiration, and also the methods of exploring
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the physical conditions of the contained or-
gans by sight, touch, and hearing. In this
preliminary portion of the work, I have
availed myself of the excellent treatises of
Dr. Bock,* of Leipsic, and MM. Barth and
Roger,t of Paris, as both are replete with
valuable information.

For the same reason I have appended a-
chapter referable to climate—an element of
singular efficacy in controlling the inroads of
disease of the lungs and air-passages, if re-

sorted to with due diserimination.

12, Cambridge Square, Hyde Park.
June, 1850.

* Handbuch der Anatomie des Menschen.
+ Traite Pratique d'Auscultation. Paris, 1844.
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PRACTICAL OBSERVATIONS,
de.

PART I.

DESCRIPTIVE ANATOMY OF THE CHEST, &e.

ORGANS OF RESPIRATION AND CIRCULATION.

TuE chest is separated from the head by
the neck, and from the abdomen by the dia-
phragm. It is composed of thirty-seven bones,
namely, twelve dorsal vertebra, twenty-four
ribs, and the breast-bone or sternum, and in
appearance represents a truncated cone.

The posterior wall of the chest, concave
from above downwards, is formed by the
bodies of the twelve dorsal vertebra and the
posterior ends of the ribs. The latter curve

a little backwards and then outwards from
B




2 THE ANATOMY

the spine, so that the bodies of the vertebra
are inclined forwards into the thoracic cavity.

The side walls are in part bony, formed by
the bodies of the ribs, which are situate in
a concave direction towards the cavity. The
interspaces are closed by the intercostal
muscles.

The anterior wall is constituted by the
cartilages of the ribs and sternum. Tt is
much shorter than the posterior, because the
seven true ribs only are attached to the
sternum, while the remaining five are con-
nected merely by the intervention of carti-
lage. Hence there exists below the sternum
and between the anterior extremities of the
false ribs, an angular space pertaining to the
abdomen,to the border of which the diaphragm
is affixed, and which forms a cross partition
between the thoracic and abdominal cavity.

Thus, the cavity of the chest is completely
closed in with exception of its superior and

most contracted portion, where an aper-
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ture is left betwixt the first dorsal vertebre,
the first pair of ribs, and the upper margin of
the clavicular end of the sternum. Through
this space pass the trachea, cesophagus, with
important vessels and nerves. The cavity
of the chest is more capacious in the middle,
because in that situation the ribs are of the
greatest length. Owing to the capability of
movement in the ribs, a certain amount of
mobility is imparted to the chest, whereby it
is susceptible of exercising a kind of bellows-
action of expansion and contraction upon its
contents. The flexibility of the spine like-
wise admits of the chest being bent to a
moderate degree forwards, backwards, and to
the side.

The organs of respiration are the lungs,
two in number, placed in the cavity of the
thorax. They consist essentially of mem-
branes, canals, and vesicles filled with air,
which are surrounded with a dense network
derived from the pulmonary vessels; and

B 2




4 THE ANATOMY

also of a tubular apparatus for the ingress and
egress of air, commencing with the trachea.
Air is likewise conveyed through the pharynx
and larynx, hence these may all be con-
sidered as accessory organs of respiration. In
the same category must be included the
pleure, or investing membranes of the
lungs ; and the thorax, for by its dilatation
inspiration, and by its contraction expiration,
are mainly effected.

The lungs are two soft spongy bodies
composed of the ramifications of the pulmo-
nary arteries and veins, of the bronchial
arteries and veins, of the pulmonary nerves,
of lymphatic vessels and glands, and of the
ramifications of the bronchial tubes which
end in numerous air-cells. They are of a
conical figure, exactly fill each side of the
thorax, and on both sides inclose the heart
with its great vessels. The apex above is
somewhat rounded ofl, and rises a little above
the level of the first rib. The base below is



OF THE CHEST. 5]

concave, and rests upon the diaphragm. The
external surface, directed to the ribs, 1s con-
vex ; the internal surface, on the other hand,
which borders on the pericardium, is flattened
and slightly concave and attached near its
centre by the root of the heart and great
vessels.

Each lung consists of several portions, or
lobes, separated from each other by deep
fissures extending from the surface to near
the root of the lungs, but partly again united
by folds or duplicatures derived from the
serous investment or pulmonic pleura, which
stretch from one lobe to the other, and are
termed interlobular ligaments. These lobes
are composed of numerous small divisions
called lobules, closely connected together by
means of cellular texture. Each lung is
specially inclosed in a serous sac, the pleura -
which surrounds it in the same manner a.s.T
the pericardium surrounds the heart, and

then divides into two layers, of which the in-
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ternal invests the surface of the lung and
forms the aforementioned interlobular liga-
ments, while the other, or external layer,
lines the inner surface of the ribs.

The left lung is narrower than the right,
because the heart lies more in that half of
the chest; it is, however, longer, being
forced less upwards, by the spleen subjacent
to the diaphragm than is the right lung by
the liver. It has only two lobes. The right
lung is broader but shorter than the left, and
consists most commonly of three lobes.

The lungs in the adult are of a grey co-
lour, sometimes verging on red, interspersed
with spots of a dark blue or blackish tint.
In young subjects these black spots are not
s0 conspicuous, nor are the lungs so dark in
hue, but more of a reddish cast. The lungs
vary in respect to weight and volume, ac-
cording to the configuration of the chest and
the amount of air or blood they may happen
to contain. Upon an average the absolute
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weight of both lungs in the male, is on the
authority of Bock, from three and a half to
four pounds ; in the female, two pounds and
three quarters. The specific gravity of lung,
entirely stripped of air, exceeds that of water,
for which reason it must sink in water. But
neither the most forcible ’expiratinn, nor
even the act of dying can ensure the expul-
sion of the whole of the air from the lungs.
Hence the lungs after having once breathed,
are specifically lighter than water, and float
therein. On this is based the well-known
hydrostatic test.

The trachea is a tolerably firm and elastic
tube, composed of seventeen or twenty fibro-
cartilages. - It is convex anteriorly, but flat
posteriorly, and is lined with mucous mem-
brane, a continuation of that of the larynx.
It is capable of extension, both in a longitu-
dinal and a lateral direction. It is situate in
the median line in the lower portion of the
front of the neck and the upper portion of
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the chest, and passes down before the wso-
phagus, from the sixth cervical to the third
dorsal vertebra. In this course it is in the
neck covered by the superficial layer of the
cervical fascia, the sterno-hyoid and sterno-
thyroid muscles, and the thyroid gland ; in
the chest it lies rather towards the right
side, in the posterior mediastinum, behind
the clavicular end of the sternum, the left
jugular vein and the left carotid artery.
Superiorly it is connected to the larynx ; in-
feriorly it divides, behind the arch of the
aorta, anteriorly to the body of the third
dorsal vertebra, into the two bronchial tubes.
These diverge at an almost obtuse angle, and
pass obliquely downwards, the one to the
right, the other to the left side of the lungs.
They are then found to branch out in all
directions, their ramifications becoming more
and more minute, forming as it were the
substance of the lungs, and eventually ter-
minating in the air-cells. A number of dark
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lymphatic glands, called bronchial glands, lie
in the angle of division. The right bronchial
tube ix shorter but wider than the left, and
divides at the fourth dorsal vertebra, ere it
enters the right lung into two, of which the
lower and longer gives off a branch for the
middle lobe of the lung ; thus each lobe has
a branch to itself. The left bronchial tube
is longer and rather narrower than the right,
dips deeper and more perpendicularly down-
wards, and divides into two branches at the
level of the fifth dorsal vertebra.

The cartilaginous rings of the trachea,
from seventeen to twenty in number, are
very elastic and flexible. They are set hori-
zontally one upon the top of the other at
pretty equable distances, and surround the
two anterior thirds of the tube ; while the
posterior wall attached to the cesophagus is
flat and made up of membranes only. The
bronchial tubes are furnished with similar
rings before entering the substance of the

B 3




10 THE ANATOMY

lungs ; the right bronchus having from six to
eight, the left from nine to twelve. Within
the lung, on the other hand, we find merely
here and there a few isolated oval, round
or quadrangular cartilaginous scales, which
eventually disappear, so that the smallest
bronchial ramifications are simply membra-
nous. The tracheal cartilages are invested
with a perichondrium, composed of longi-
tudinal and oblique short tendinous fibres,
which proceed from one ring to the other,
and thus serve to fill up the interspaces.
They are also furnished on the outer, but
more especially on the inner surface, with
long yellow fibrous bundles, which in virtue
of their elasticity, tend to shorten the trachea
after it has been upon the stretch. The
posterior wall of the trachea is composed of
a lax cellular tunic connected with the ceso-
phagus ; of a muscular coat, the fibres of
which are inserted into the extremities of
the cartilaginous rings, and by approximating
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these, contract the windpipe; of yellow
elastic longitudinal fibres; and lastly, of mu-
cous membrane.  Reisseissen traced the
muscular and elastic fibres into the bronchial
ramifications, devoid of any cartilage ; and
Rudolphi discovered elastic fibres, after all
vestige of muscular texture had disappeared.

The mucous membrane lines the entire
tract of the air-passages, from the larynx to
the air-cells ; and may be regarded as the
fundamental structure, since it alone forms
the air-cells.  Posteriorly it offers a few
longitudinal folds. A vast number of mu-
ciparous glands open along its inner surface.
These are most numerous at the up;:;er por-
tion, on the posterior wall, and about the
division of the bronchial tubes. The mu-
cous lining of the trachea, although not so
sensitive as that of the larynx, is still so in a
very eminent degree. Hence, whenever it
is irritated by foreign substances, cough en-
sues for the purpose of their expulsion. The
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windpipe is duly supplied with arteries, veins,
nerves, lymphatic vessels, and glands.

The air-cells are roundish angular vesicles
closely aggregated together, but not commu-
nicating one with another. They are united
however by a common vascular twig. Such
a congeries of cells with its tiny vessel con-
stitutes a minute roundish lobule, half a line
in diameter, which is surrounded by a layer
of cellular texture, of from a tenth to a fifth
of a line in thickness. This cellular layer
conjoins several of these congeries so as to
form a lung lobule, and which is supplied by
a larger and aborescent vascular twig. Thus
the bronchial ramifications may be likened
to the efferent ducts of a conglomerate gland
and the air-cells to the acini. The latter
indeed are merely the blind vesicular termi-
nations of the finest bronchial tubes, es-
sentially composed of delicate, transparent
mucous membrane, and from th to ith of

a line in dianmeter,

S e SR ———
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The parenchymatous cellulartexture, which
serves as the connecting medium for the
principal pulmonary textures, consists of
short delicate filaments. It occurs most
abundantly where the bronchial tubes divide
and the great blood-vessels pass along with
them into the lungs. It contains no fat, but
a deposit of blackish pigment, in the shape
of roundish granules of about ziw of a line
in diameter, which glimmers through the
pleura, as black specks upon the surface of
the lung. '

The pleura is the external investment of
the lungs, to which it is intimately attached
by means of cellular texture. It is of a
serous character. It dips into the fissures,
and betwixt the chief lobes forms the inter-
lobular ligaments.

The pleuree may be described as two dis-
tinct shut sacs of a somewhat conical form ;
one being placed on each side of the chest,

in such wise that its outward wall is attached
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to the inner surface of the thorax, and termed
the costal pleura ; while the inner invests
the entire surface of the lung, but is external
to it. Thus, the lung hangs freely within
the cavity of the chest, like the heart in the
pericardium, and is not impeded in its move-
ments. Both surfaces of the pleura pass in
front behind the breast-bone, and behind
anterior to the spine in a continuous manner,
leaving between them a void space into
which the serous vapour exhales.

The heart is an irregular conical-shaped
hollow muscle, inclosed in a serous pouch,
called pericardium, situate in the front part
of the left side of the chest, partly pendent,
partly resting on the diaphragm. It is com-
posed of two symmetrical halves, (two hearts
as it were in juxtaposition), of which the
right receives the venous blood from the
system and propels it to the lungs ; the left,
on the other hand, receives the arterial blood
from the lungs, and through the aorta dis-
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tributes it over the whole body. Each of
these halves is divided hy a partition into
two cavities, namely, an auricle and a ven-
tricle, which are connected by an opening,
but not in direct communication with the
cavities of the other half. The heart, which
thus comprises four cavities, is invested ex-
ternally by a serous membrane, a continu-
ation of the pericardium, internally by the
general arterial lining membrane.

The heart lies obliquely in the fore-part
of the chest, between the two lungs, not ex-
actly in the mesial line, but rather to the
left. Thus its broad portion is directed to
the right, upwards and backwards, the apex
to the left, downwards and forwards. The
base is situate behind the right border of the
breast-bone, and mounts up from the sternal
insertion of the diaphragm to nearly the
point where the cartilage of the fourth and
fifth rib conjoins the sternum ; the hinder-
most portion is not far from the spine, in the
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vicinity of the eighth dorsal vertebra. The
apex 1s directed towards the cartilage of the
sixth rib, or the space between the fifth and
sixth ; the middle portion is behind the
breast bone ; the upper convex surface is in
the sternal direction ; the inferior flat surface
rests upon the diaphragm. The right half of
the heart is turned rather forwards towards
the anterior wall of the chest, the left lies
chiefly with its auricle buried between the
lungs. The heart, in the living subject, is
constantly shifting its position with the vary-
ing movements and attitudes of the body, but
only to a slicht extent. It sinks downwards
a little with the diaphragm, for example, on
inspiration, and reascends on expiration.

The four cavities contained in the heart
are in all probability, during life, of one uni-
form size ; otherwise an unequal amount of
blood would be transmitted through them,
. and necessarily disturb the regularity of the
circulation. In the dead body the right
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half of the heart seems more roomy than the
left.

The auricles form the upper division of
the two sides of the heart, and are distin-
guished by their thin lax walls, their some-
what rounded quadrangular shape, and by a
blind appendage called the auricular process.
As their only function is to urge the blood
into the subjacent ventricle, they are but
scantily provided with muscular fibres. Veins
alone discharge their contents into the auri-
cles ; namely, the vene® cavee and other small
veins into the right auricle, and the pulmonary
veins into the left. Theauricles are separated
by a thin membranous partition, which, during
feetal existence, is rendered pervious by an
ovalaperture. They possess two sets of open-
ings, namely, the venous orifices, by which the
blood enters, and the ventricular aperture, by
which it may flow from the auricle into the
ventricle.

The ventricles are cavities situate towards
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the apex of each half of the heart, conical in
form, and directed downwards. Their walls
consist of several muscular layers. They are
united externally by a thin layer of fleshy
fibres, but internally separated by a muscu-
lar partition of some strength. The inner-
most muscular layer, of which the fibres
proceed - from the base to the apex, form
roundish prominent bundles, interlacing one
with the other, termed {fleshy columns.
These are most developed in the proximity
of the auricular opening, where they are
loose and surmounted by papillary projec-
tions, connected with the valve of the above
opening by means of thin filaments, usually
designated tendinous cords. At the superior
portion of each ventricle are two openings,
of which the external communicates with the
auricle, the internal withr the corresponding
artery. Both openings are furnished with

valves, the use of which is to prevent the

blood returning to the parts whence it came.

!
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Each ventricle may be viewed as resolvable
into two halves, of which the one is pro-
longed into the auricular orifice, the other
into the arterial, but which differ in some
respects. Thus, in the right ventricle they
meet at an angle, in the left they run paral-
lel of each other, and are parted by two
strong and projecting fleshy columns, from
which numerous tendinous threads are af-
fixed to the auricular or, so-called, mitral
valve. The two ventricles offer, besides,
other characteristic features.  The right,
which lies more in front, is conical, and does
not reach quite as far as the apex ; 1ts walls
are but one-third the thickness of the left
ventricle, its function being to propel the
blood only into the lungs. It possesses thin-
ner valves and smaller papillary muscles. Its
relative position to that of the left is such,
that its axis, if prolonged, would cross with
that of the left at an acute angle. The latter
ventricle, on the contrary, takes in the whole
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apex of the heart, is of an oval form, and has
a treble thickness of walls to enable it to
urge on the column of blood to the several
arteries of the body., The valves at the
margin of the right auricular opening are
formed by a fold of the lining membrane
which divides into three portions. They are
the tricuspid valves. In the pulmonary ar-
tery and aorta we have the semilunar valves,
composed in like manner of three folds, ex-
tending into the vessel. Those at the cir-
cumference of the left auricular ventricular
opening are called the mitral valves, because
the descending fold of the membrane divides
into two portions ; these are stronger, but
otherwise similar to the tricuspid valves in
the right ventricles, and answer a similar
office, namely, that of preventing the blood
returning from the left auricle.

In regard to the weight of the heart consi-
derable discrepancy of opinion prevails among
anatomists. Bouillaud, who has devoted much
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attention to this point, gives the following as
the result of numerous trials :—The mean
weight is 8 oz. 3 drm’, the greatest 11 oz,
the least 6 oz. 2 drm’.

According to the same observer, the mean
thickness of the walls may be reckoned for
the left ventricle in an adult subject at 7
lines, for the right at 21. Age, growth,
strength, and sex exercise a great influence
relative to the thickness, which appears to
increase between the ages of sixteen and
forty. The wall of the left auricle is about
one-third thicker than that of the right. The
right auricular-ventricular opening is wider:
than the left. Both of these openings have
a greater circumference than the arterial
ones, which latter are nearly alike. The
absolute weight of the heart is not depend-
ent so much on the volume of the whole
organ as on the thickness of individual por-
tions. The heart is supplied with arteries,

termed the coronary arteries; with veins,




29 THE ANATOMY

lymphaties, and nerves. Dr. Robert Lee
has been at great pains to demonstrate that
every artery distributed throughout the walls
of the heart is supplied with nerves, upon

which ganglia are formed. (Phil. Trans,,
1849.)

The pericardium is a membranous fibro-
serous shut sac, in which the heart is in-
serted, like the head in a nightcap. The
heart, however, can move freely, and neither
press upon nor be pressed upon by the ad-
junct parts. For the internal layer of this
sac being attached by cellular tendons late-
‘rally to the pleura, and beneath to the ten-
dinous structure of the diaphragm, is kept
tense, whereby a free space is preserved be-
tween it and the heart. The diaphragmatic
insertion in adults is further strengthened by
tendinous fibres, which pass from the dia-
phragm to the heart. Superiorly this ex-
ternal layer of the pericardium extends up-
wards beyond the origin of the great vessels,

".r.d!

-
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and behind the clavicular end of the sternum
and second rib, forming a kind of sheath for
the superior vena cava and the aorta, but
without penetrating between them, and then
descends to the heart. This portion, which
serves to invest both the great vessels and
the heart, is the internal layer of the peri-
cardium, and is separated from the external
by the closed space above mentioned. The
internal surfaces are very smooth, moistened
with serous vapour, to counteract friction and
adhesion between the two surfaces. This
vaporous exhalation is condensed after death
into serous fluid varying in quantity from a
drachm to half an ounce.

The outer layer of the pericardium con-
sists of an external fibrous and an internal
serous lamina, both of which are so inti-
mately connected as to defy all attempts at
separation. It is only where the pericardium
invests the great vascular trunks that these

two lamin are apart, and leave behind them
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a triangular space, usually filled with fat ;
the external fibrous lamina, in which dense
fibres can be perceived coursing in various
directions, mounts along the vessels and
forms delicate sheaths around them, while
the inner serous lamina descends along these
to the heart.

Besides the serous membrane which lines
the pericardium, and is reflected over the
whole surface of the heart ; this membrane
is connected rather firmly by cellular tex-
ture with another tlimic, for the deseription
of which the profession is indebted to Dr.
Robert Lee. < This second membrane has a
dense fibrous structure, is semi-transparent,
and resembles in a striking manner the apo-
neurotic expansions of fascia, covering mus-
cles in other parts of the body, and, like
them, sends numerous fibres or processes be-
tween the muscular fasciculi, blood-vessels,
nerves, and adipose substances of the heart,
which it binds closely together. This apo-
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neurotic expansion, investing both ventricles
and auricles, may be appropriately termed,
from 1ts structure and function, the fibrous
membrane, or Cardiac Fascia.” (Phil. Trans.,
1849.)

The pericardium is supplied with arteries,
veins, and lymphatics, but no nerves have

been hitherto discovered in its structure.

The Physiology of Respiration.
Respiration is an organic chemical process
intimately connected with life, by means of
which the atmospheric air, charged with the
requisite amount of oxygen for animals to
breathe, passes through the nostrils, mouth,
larynx, and trachea, into the ultimate bron-
chial ramifications and air-cells. This con-
stitutes inspiration. The air is thus brought
into contact with the dark venous blood
which circulates in the minute capillary net-
work derived from the terminal branches of

c
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the pulmonary artery, and distributed upon
the walls of the pulmonary cells. A portion
of the oxygen of the air penetrates the deli-
cate walls of the capillaries (while the nitrogen
serves to keep the pulmonary-cells dilated),
and combines with the carbon and hydrogen
of the venous blood. With these elements
it forms carbonic acid and water : the latter
indeed may be merely exhaled from the
blood. These fresh products, mingled with
the nitrogen remaining in the cells, are with-
drawn in the act of expiration. Another
portion of the oxygen of the air inspired,
combines with the constituents of the blood
and of the chyle mingled with it, shortly be-
fore its ingress to the right auricle of the
heart. By the agency of the air, the dark,
carbonized, venous blood is transformed into
florid, oxygenized, arterial blood. TUnder
these circumstances the temperature is mo-
dified, inasmuch as the free caloric of the
venous blood is partly carried off with the
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watery vapour, while the caloric in the arte-
rial blood becomes more fixed, the capacity
being changed.

Respiration consists in alternate inspiration
and expiration. At each act, according to
Herbst, from 20 to 25 cubic inches, and to
Davy from 10 to 13 cubic inches, are taken
in, and the like quantity again emitted. In-
spiration is effected by dilatation of the cavity
of the chest; expiration by its contraction,
and also by the contraction of the elastic and
muscular fibres of the bronchial tubes. When
the walls of the chest are expanded, a void
space, into which the air seeks to gain en-
trance, is left between the costal and the
pulmonary pleura, in consequence of the
withdrawal of the former from the latter.
It enters accordingly, by the windpipe and
bronchial tubes, into the air-cells, and ex-
pands the lungs so that their surface pro-
gressively follows the expanding walls of the
chest. This, however, is only possible so

c2
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long as the cavity of the chest is closed on
all sides, and so long as no pressure of the
air from without can affect the equilibrium of
the pressure of the air from the windpipe.
During expiration the whole of the air is not
expelled from the lungs ; there are left, after
ordinary expiration, 108, and after forced ex-
piration, 35 cubie inches. Further, between
every inspiration and expiration there is a
pause, a period of repose, the duration of
which is equivalent to the time occupied in
inspiration and expiration conjointly. Each
of these two acts, during ordinary, tranquil,
and involuntary breathing, corresponds nearly
with the period of a beat of the pulse. Hence
from eighteen to twenty respirations will coin-
cide with from seventy to seventy-five arterial
pulsations in the minute. If controlled by the
will, the breathing may be rendered slower or
faster, deeper or shorter, than natural. It is
also influenced by temperament and by frame
of mind. As a general rule, however, all the

- el
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respiratory movements proceed involuntarily,
without our knowledge, during sleep, and at
other times with a steady rhythm, and obey
the will only so far as certain respiratory
muscles are concerned.

Atmospheric air, composed by volume of
21 parts of oxygen and 79 of nitrogen, is the
only gaseous mixture which can be breathed
for a continuance without detriment to life.
After having permeated the lungs, it is unfit
for respiration. It then contains a notable
amount of carbonic acid and watery vapour,
with a diminished proportion of oxygen. Ac-
cording to Allen and Pepys, expired air con-
gists of 8 per cent. of carbonic acid gas, 13
per cent. of oxygen, and 79 of nitrogen.

The absorption of oxygen through the de-
licate humid walls of the air-cells into the
current blood, and the exhalation of carbonic
acid, go on uninterruptedly both during ex-
piration and inspiration. Because, if it be
considered, that during expiration the lungs
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are never void but contain partly atmospherie
air and partly carbonic acid, it is obvious that
while in expiration the contaminated air is
for the most part discharged, in inspiration
the air remaining in the lungs receives a
fresh accession of respirable atmospheric air.
A variety of theories have been pro-
pounded for explaining the chemical process
of respiration, and which the reader will find
detailed in the treatises on Chemistry.,

Methods of exploring the Physical Conditions
of the Chest by Sight, Touch, and Hearing.
The examination of the chest affords the
medical practitioner very important informa-
tion touching various diseases of the internal
organs. IHence, the various modifications of
form, of direction of volume, of consistence,
and of temperature, deserve a careful study.
The inspection of the chest ought to be
made either with the patient placed hori-




THE CHEST BY MENSURATION, Sl

zontally upon his back, or else seated or
Stauding quite erect.

Notice ought to be taken as to whether
any undue pruininenca or depression exists
above or below the clavicles, or in the ster-
nal region ; whether respiration is effected
by the ribs and diaphragm, by the ribs alone,
or by the diaphragm alone ; and further, by
placing the flat hands on each side of the
chest, whether both lungs have free play,
and expand the chest equally.

Measurement is an extremely valuable
means of exploration. M. Chomel, who has
devoted much attention to this subject, em-
ploys for the purpose a measuring tape, and
also callipers, which accurately indicate the
different antero-posterior diameters of the
chest. ,

In using the measuring tape the patient
ought to be seated, with his arms crossed
over the head. The practitioner then ascer-
tains the middle part of the dorsal region by
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the spinous processes of the vertebrz, and
the middle of the sternal region by help of a
thread which is allowed to fall from the su-
perior notch of the sternum to the middle of
the ensiform cartilage. He then applies the
tape successively on the two sides, and deter-
mines the difference of length. It is ad-
visible to apply the tape firmly upon the
chest of fat persons, in order to find out with
exactness the real volume of the thoracic
cavity, and also to repeat the measurement
several times. This mode of examination,
like every other, requires considerable prac-
tice to obviate the chance of error. (Elémens
de Path. gen. p. 436.)

The condition of the intercostal spaces
ought to be carefully noted. Thus, if they
appear enlarged, and almost effaced on one
side, pleuritic effusion may be predicated.

A narrowing of one side of the chest, to-
gether with a fixed inclination of the ribs
downwards, irregularity of form, depression
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of the shoulder of the same side, and of the
nipple, corresponding with some degree of
lateral curvature of the spine towards the
opposite side, betoken the existence of false
membranes resulting from bygone pleurisy.

Dilatation of the chest, accompanied with
enlargement and obliteration of the inter-
costal spaces, is pathognomonic of emphysema
when that affection is fully developed. It iy
at the anterior and superior part that we
usually find the prominence caused by pul-
monary emphysema, towards the spaces
situate below and somefimes above the cla-
vicle. The prominences most commonly ob-
served in front are those under the clavicles,
and which extend to the nipple or beyond,
and those occurring in the pracordial region.
They are sometimes seen, however, as above
stated, behind the clavicles, and likewise in
the dorsal region. A general dilatation of
the chest, however, is never met with except
in very marked instances of emphysema of
the lungs. c5
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A gradual augmentation of one side of the
chest, not circumscribed but general, and at-
tended by enlargement and obliteration of
the intercostal spaces, is met with in pneumo-
thorax.

Straitness of the chest has been from time
mmmemorial recognized as indicating the pre-
sence of tubercles in the lungs. For some in-
teresting details on this subject the profession
is indebted to Dr. Hirtz, author of a memoir
entitled, “ Recherches cliniques sur quelques
points de diagnostic de la phthisie pulmonaire.”
Strasbourg, 1836. He has there shown that
in a hundred adults, who never had any dis-
ease capable of producing deformity of the
chest, the mean of the difference between
the superior part of the chest and that of the
inferior is about 7 centimetres (a centimetre is
1sths of an inch) in favour of the former, the
extremes ranging between 13 and 3 centims.
In one hundred adult females the difference is
only 5 centims. In fifty children the difference
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is but 2 centims. The more robust the indi-
vidual, the more the advantage is in favour of
the superior.

Now, M. Hirtz has demonstrated that this
difference diminished, disappeared,and ranged
in the inverse proportion in the instance of
phthisical subjects, according to the stage of
the malady. In one hundred phthisical pa-
tients arrived at the last period, tliere was a
mean difference of 4 centims. in favour of the
inferior circumference ; in the early stages,
merely 2 centims. Whence it follows that
the chest has undergone upon an average a
change of 11 centims. between the state of
health and that of phthisis at its third period.
This difference is not the result of wasting,
for it is never witnessed in marasmus result-
ing from other disease ; it is therefore pecu-
liar to phthisis.

This disposition is never met with in per-
sons exempt from tubercles, and even in the
latter the chest has always been well formed
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before the production of this affection of the
lungs. It is therefore manifest that this
conformation is the sequel of tubercles. The
conclusions of the author are—1st, that the
chest in its natural condition, surrounded
with the soft parts, presents the shape of an
inverted cone ; 2nd, that in phthisical sub-
jects the chest suffers at its summit a notable
straitening, in consequence of which the
thoracic cone assumes an inverse position ;
3rd, that this deformity is visible in general
from the commencement of the disease ; 4th,
that it increases directly with the progress of
the disease ; 5th, that in the female it is less
marked and more tardy than in the male ;
G6th, that this disposition is peculiar to con-
sumptive persons, and may be reckoned a

sure sign of tubercles.

As a general rule the capacity of the chest
in the above subjects is less than that of
healthy individuals, upon an average of from
4 to 5 centims.
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The most approved mode of exploring the
chest by touch is that of percussion. To
percuss skilfully, the physician ought to
place himself in a position so that he can
without constraint strike at a right angle, and
at a moderate distance, with uniform force,
the different regions of the chest he ma