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ON THE PHYSICAL S1GNS OF DISEASE. 15

gated in every form of matter, solid, liquid, ri-
form, may be therefore considered a mean of ex-
amipation of parts removed from sight and tact,
more promising as its sphere is less limited. It is
requisite, however, that the object of examination
be capable of producing or transmitting audible
sound; and that changes in the part produce cor-
responding changes in sound thus produced or
transmitted, that may be appreciated by the ear.
The relations of the organ of hearing to the qual-
ities of external objects, are, in ordinary life, much
less exercised than those of tact and vision. Yet
continual experience proves to us that the sub-
stance or consistence of simple objects is, in some
measure, declared by the sound which they emit
when struck. The sound of liquids in contact
with air is familiarly distinguished from that of
solids in the same medium, and a little more
attention discovers the varied sounds which air
in motion produces in contact with solids of differ-
ent forms.

Such scanty knowledge of the relations of
sound suffices for the eommon purposes of life ;
to study them more closely, with a view to dis-
cover the nature of objects, were a work of su-
pererogation whilst sight and tact are capable of
giving us much more perfect and certain informa-
tion. But an individual deprived of sight, substi






















































MEDIATE PERCUSSION, 33

effected by percussion with a single finger (as on
the clavicle, a rib, &c.,) whilst a general and tol-
erably accurate survey of the chest may, with
economy of time, be often obtained by percussion
with the flat hand, avoiding, in this ease, the jerk
necessary in the other method. This, I must,
however, add, should be trusted to only by the
experienced ear.

Lwnnec remarks that, besides the difference
of sound, percussion, on a healthy hollow chest,
gives a pecuhar vibratory sensation to the fingers
of the percussor, quite different from the dead
feel of percussion over a part of the chest des-
titute of elastic air. To those who have suffi-
cient nicety of tact to percieve this distinction,
it may give additional evidence mnot without its
value.

The force required in percussion is not by
any means to an amount sufficient to produce
pain in the generality of instances; but there
are some cases in which the parietes of the chest
are particularly tender, and here percussion may,
with advantage, be made mediately, in the man-
ner recommended by M. Piorry. This is done
by interposing a thin lamina of wood, horn, or
ivory on the part to be struck, so that while the
impulse of percussion is perfectly transmitted to
the interior of the chest, it is so diffised on the
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34 MEDIATE FERCUSSION.

surface covered by the lamina as not to produce
pain. The same contrivance I have found equally
useful where, on account of fat, cedema, &ec., un-
guarded percussion could not be practised with
sufficient force to produce the resonance of the
mterior, without annoying the patient. To avoid
multiplying apparatus, I have always used the
horn ear-piece of the stethoscope, which for this
purpose 1 have made very thin; and to prevent
the clacking noise produced by the fall of the fin-
gers on its hard surface, I have it lined with soft
leather; and thus prepared, I have found this
little contrivance perform this part of its double
office better than any pleximeter that I have seen,
Held by means of its raised rim, with its concaye
or outer side in close apposition to the chest, it
presents its inner side covered with leather for
percussion, which may be practised with the tops
of the fingers as usual, or with any other solid
object of convenient form.

Such is the mode of obtaining signs of the
physical state of the contents of the chest by
percussion.  The indications thus obtained,
although they only relate to the density of the
parts, are of great value, and alone may some-
times detect disease that all other signs leave
in obscurity. But their importance and value
are vastly enhanced, when they are combined
with, and corrected by, the more numerous and
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precise signs discovered by auscultation; these I
proceed to discover.

Section Il.—On . Auscultation.

The signs of auscultation are those sounds pro-
duced in the chest, which may be heard by the
direct or mediate application of the ear to its
parieties. Now, I shall endeavor (and the same
will be my object throughout this little work) to
trace these signs to their physical causes, and by
thus exploring the relations of diseases to certain
and unchanging laws of natural philosophy, to
place their characters beyond the doubtfulness
and obscurity of sympathetic and sensatory
signs.

I have before remarked that the sounds heard
by auscultation are, for the most part produced
by the natural movements of the organs contained
within the chest. These movements are, those of
respiration, to which may be added the voice;
and those of the heart. Let us consider the
manner in which these several motions give rise
to sound, and we shall then be enabled to per-
cieve a priori the modifications in it that disease
may produce.

The ingress and egress of air in the lungs
cause a sound of a peculiar nature, differing
somewhat according to the part in which 1t 1s
heard.  This difference arises solely from a
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diversity in the size of the tubes, through which
the air passes,and by a knowledge of this we
may, therefore, easily judge what these differ-
ences ought to be. Between the scapula (for
example) in the upper part of the axille and n
the upper sternal region, the sound is hol-
lower, more tubular and blowing, because in
these regions many bronchial ramifications of
considerable size come so near the surface of
the lung, that the sound produced by the pas-
sage of air through them s heard more dis-
tinctly than the duller and more diffused mur-
mur which has its seat in the smaller bronchi
and air cells. It is this latter sound, on the
other hand, that prevails in other parts of the
chest ; for although there is bronchial respira-
tion in these parts likewise, it is not sufficiently
near to the surface to be transmitted through
the spongy and ill-conducted tissue of the
lung.

It is of great importance to be able to dis-
tinguish between the sounds which the passage
of the air produces in the trachea and larger
bronchi and in the extreme bronchi and vesicles;
which different kinds of respiratory sound,
we shall, with Lennec and Andral, distinguish
by the epithets tracheal, bronchial, and vesicu-
lar. Rather than attempt toconvey an idea of
these sounds by description, I will refer for
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heard in those parts of the chest where the pa-
rieties are thinest.

The degrees of activity in the function in a
much more remarkable manner determines the
intensity of the respiratory sound; and the
variety which different individuals in this re-
spect present, even n health, 15 a matter of
much physiological interest. We know that in
like manner other secernent functions, as those
of the kidneys and skin, vary in different mndivid-
uals, under the same circumstances, in the de-
grees of their activity, and we may range the
present instance amongst them. Were we to
mquire still further into the causes of these
differences, we should probably be led to con-
clude that they all have relation to a certain
standard of orgame activity or irritability, in
some manner dependent on the physical consti-
tution of the body. From this obscure pont
of constitutional difference (which we can only
generalize, and not explain) let us turn to some
changes in the respiratory sound that may take
place in the same individual within the bounds
of health.

I have remarked that it 1s more distinet after
meals than at other times, which fact accords
well with an ascertained point n ammal chemijs-
try; and proving that a greater activity of
function is at that time required, it likewise
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furnishes an additional reason why persons
affected with habitual dyspncea, should then
most feel the incapacity of their organs. Mod-
eratie exercise lkewise increases the respira-
tory sound; but violent exertion has a tendency
to produce an opposite effect; for, when the
muscles of respiration are exerted beyond a
certain degree of activity, the dilatation and con-
traction of the lung cannot aways keep pace
with them, and the bronchial muscles are thrown
into a state of irregular spasmodic contrac-
tion (probably increased by the congestion of
blood in the lungs,) which i1s gradually relieved
by the returning moderation and regularity
of the respiratory effort. This is much more
remarkable In persons unaccustomed to exer
tion and advanced in life, than in the young
and active ; and 1 think we should not use too
mechanical a term, if we say that this proceeds
from the greater rigidity of the lungs in the
former. Thisleads me to the remarkable pe-
culiarity that the respiration of very young indi-
viduals presents to the auscultator.

From birth till about the period of puberty,
the sound of respiration is much louder, and
more shrill than in after life; the passage of the

airy producing it, seems much quicker, and the
function appears to be in an extreme of activity.

That the sound of puerile respiration  (as
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they have greater capabilities in reserve to sup-
port the occasional exertions of increased mus-
cular strength. We find, accordingly, that in
young persons above the age of puberty, e
creased exertion renders the respiration puerile,
(that is, more active,) and is therefore easy; and
as long as this supplementary power of the
lungs is moderately exercised, by occasional in-
creased muscular exertion, it will be preserved ;
but, on the other hand, it will be lost by disuse ;
the organs will become rigid in their limited
sphere of action; occasional exertion will be
attended with the anhelation and spasmodic ac-
tion of the bronchi before alluded to; and the
attacks of disease, on a function that can scarcely
bear abridgement, must be left with a greater
degree of severity :—an addition to the volume
of arguments in favor of regular and active exer-
cise.

As the sound of vesicular respiration is pros
duced by the perfect penetration of the air into
the lungs, its simple and equal presence may be
regarded as an index of the healthy performance
of the function; and as no physical change can
interrupt or modify this function without mter-
rupting and modifying the sound, the study of
these latter changes will lead us to a knowledge
of the physical changes that produce them.

]
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The total absence of respiratory sound in a
part, indicates that the air no longer penetrates
there, either because something excludes its entry
into the pulmonary tissue, or because this tissue is
pushed away from the parietes of the chest by
an effusion into the pleura. An appeal to the
signs of percussion is here necessary to ascertain
in what manner the lung is invaded or surrounded.
If the sound on percussion remains natural, the
obstruction is probably situated in some of the
bronchial branches leading to the part, whilst the
vesicular texture contains its due quantity of air ;
if it is dull, there is liquid or solid effusion, either
in the vesicular structure of the lung, or in the
intervening pleural space; but if it be clearer
than usual, there is either emphysema of the lung,
or an @riform effusion in the pleura. The inquiry
thus simplified can now be specifically directed
to the distinclive characters of individual dis-
eases, presenting either of these physical condi-
tions.

Sometimes the sound of natural vesicular respi-
ration is absent, and a kind of hissing
bronchial respiration 1s heard instead. Now,
as the sound of the passage of the air in the
bronchial tubes cannot be usually heard through
the spongy and ill-conducting vesicular texture,
it must be supposed that either the bronchial
respiration 1s louder than usual in these cases,
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or, that the tissue of the lung is, by some change,
rendered a better conductor of sound. But in-
creased loudness of the bronchial respiration
would not explain the absence of the sound of
the vesicular.  Abandoning, therefore, this al-
ternative, we shall ind in the other an explana-
tion of both modifications; for a liquid or solid
effusion, at the same time that it obstructs the
entry of air into the cells, likewise so condenses
the tissue as to enable it to transmit, from its n-
terior, sounds that are pot usually heard.

A sound, resembling that of tracheal respira-
tion, is sometimes induced by disease, in parts
where vesicular respiration alone is naturally
heard; and this phenomenon is caused by the
passage of the air in a cavern or ulcerated cavity
communicating with the bronchi. The sound
thus produced, which is called cavernous respira-
tion, is so remarkable, and so like the blowing of
air into any little hollow object, that the mind
would at once, and, as it were instinctively, refer

it to its true cause.
There is a remarkable class of sounds pro-

duced by partial obstructions to the passage of
the air through the bronchial ramifications.
These sounds, which are called rhonch:,* may

+ [ prefer the Latin term rhonchus to the French rale, and the Eng-
lish rattle ; for it both expresses the subject better, and is more accor-
dant with the usual style-of medical language, If an English term
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The hwmid rhonchi arise from the presence of
fluids in the bronchial tubes. The commonest,
and the most obvious in its npature, is the mu-
cous or bubbling rhonchus, a sound which the
mind at once refers to the passage of air
bubbles through a liquid. It is more gurghng,
coarse, and irregular, when situated in bronchial
tubes of large size, because the bubbles are large
and unequal. In the smaller order of brenchial
tubes, on the other hand, it is more equal and
minute. So we can perceive at once what kind
of sound this'thonchus ought to have when m
the trachea or in a cavity produced by disease.
It is coarse and gurgling, in proportion to the
size of the tube or cavity in which it 1s pro-
duced, and the freedom with which the awr
passes through the liquid ; and, when presenting
these conditions, the cavernous rhonchus, gar-
gowillement, or wmucous rhonchus or caverns, is
one of the most remarkable and important signs
discovered by auscultation. It would seem un-
pecessary to inquire further into the physical
nature of the mucous rhonchus, were it not that
the inquiry may enable us to distinguish some
of its varieties from another rhonchus; which
distinction is an object of considerable impor-
tance.

The sound of the mucous rhonchus depends
on the bursting of successive bubbles of air which



MUCOUS RHONCHUS. 47

pass through aliquid. A bubble is a portion of
air contained by a thin film of liquid, which pre.
serves its continuity by virtue of its attraction
of aggregation; and the bursting of this bubble
15 the overcoming of the resistance of this power
by some other, so that the air escapes. At the
moment of its escape by the bursting of the
film, its shight expansion communicates to the
body of air, of which it is now become a part,
an impulse which, if sufficiently forcible, pro-
duces a sound. Now this impulse will be
forcible in proportion to the resistance offered
by the film of liquid at the moment of its rup-
ture, and will therefore be greatest when the
bursting force 15 applied so t}uickly and sud-
denly that it meets with the full resistance of
the newly formed film, undiminished by the ex-
tenuating power of gravitation.

Now the bubbles of the mucous rhonchus are
both formed and burst by the respiratoy move-
ments driving air through the liquid in the
bronchial canals; and they will therefore pro-
duce most sound in those bronchi through
which the air passes most quickly, These are,
of course, the bronchi of larger order. If the
liquid be thin and watery, the bubbles pass, and
burst in quick succession, with an irregular and
more or less gurgling sound ; but if it be viscid
they are fewer in number, and may be carried
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on in the tube some way before they burst; and
the sound is therefore diffused more regular,
and rare. The quantity of liquid present in the
bronchi may, in some measure, be estimated by
the continuance of the rhonchus. If this ac-
company only the first part of inspiration and
the end of expiration, the liquid must be scanty
for it only interferes with the air when the tubes
are in their contracted state : But if the whole
of the respiratory act, even to the acme of in-
spiration, is attended with the bubbling sound,
then it must be apprehended that the quantity
of liqud 1s considerable, and extends to the
small bronchi.

A’ little hqud in the smaller bronchial tubes
produces the submucous rhonchus, a kind in which
the bubbles are fine and more crepitant ; but they
often mtermit, and in a full breath are diminished
to a slight roughness, accompanying the respiratory
murmur.

The rhonchi of which | have yet spoken,
with the exception of the submucous, are gen-
erally produced in bronchial ramification, of
above or about the size of a crow’s quill; it is
in those below these, or perhaps in the necks
of the bunches of vesicles themselves that the
crepitant rhonchus has its seat. This 1s likewise
a bubbling rhonchus; but it is physically
and pathologically different from all the others
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The sound is a gentle crepitation, uniform and
continuing to the end of inspiration. It is
compared by Lannec to the crepitation of salt
by’ heat, and the resemblance is pretty exact
when common grain salt of commerce is thrown
on a heated won. 1t may also be tolerably rep-
resented by rubbing transversely between the
fingers and thumb a lock of one’s hair close
to the ear. It s probable that in the cases in
which the crepitating rhonchus s present, the
calibre of the last bronchial division s so
much diminished (by the insterstitial effusion)
that the air cannot pass through them, without
raising the mucus, more or less viscid, into
bubbles; which, being uniformly small, and
bursting regularly, produce a continued succes-
sion of minute crepitations. The more viscid
the mucus, the more distinct is the crepitant
character of the rhonchus. Tt is perfectly so
in the crepitant rhonchus of pneumonia. In pul-
monary apoplexy and cedema, on the other hand,
the liquid of the bronchiis thinner, and the rhon-
chus being less perfect in its crepitation, is accor-
dingly called subcrepitant.

Thus the rhonchi give positive and direct
indications of the state of the bronchial tubes;
nor can these suffer materially without either
altered secretion or change in calibre producing
one or other of these rhonchi.  Respiration thus

7
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chi, too much obstructed to admit it by the com-
mon respiratory effort. The cough may, of
course, be modified in the same way as common
respiration ; and may, therefore, be accompanied
by the sibilant, sonorous, crepitant and mucous
rhonchi. It discovers the existence of caverns
more unequivocally than common respiration does,
whether the caverns be empty and yield only the
hollow resonance of air blowing in them, or
whether, containing a liquid, they are the seat of
the gurgling cavernous rhonchus.

The voice is another source of signs by which
the auscultator may judge of the state of the
lungs. The sound of the voice, although pro-

duced in the larynx, is propagated to the air
in the trachea and bronchial tubes,® as out-

» I do not at all coneur in M. Lennec’s opinion, that the brochial
tree is a part of the instrument that originates the sound of the voice ;
for if it were so, disease would affect the voice in a very different
manner from what we find to be the case. Thé hepatization of a lung,
or its compression by a pleuretic effusion should in that case raise its
tone to a treble. I have often known them to exist without changing
itat all. It is true that large nlcerons excavations do sometimes ren-
der the voice deep and hollow ; but this is because the want of breath
prevents the patient from contracting the glottis sufficiently to pro-
duce more acute tones. To receive as much air as possible to fill the
healthy cells, as well as the vast excavations in which it is wasted, the
glottis either contracts only enough to produce a low bass note, or
does not contract at all, the patient then speaks in a whisper. I con-
ceive that the trachea and bronchi, besides supplying the air for the
production of the voice in the larynx, act something after the manner
of a sounding board in musical instruments, reverberating and giving
fulness to the voice, hut not essentially producing or changing its dia-

paso.
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therefore appears that different parts of the
chest will present to the auscultator some
varieties of this vocal resonance, and it is im-
portant that he should be acquainted with
them.

When the stethoscope 1s applied to the
larynx or trachea, the voice seems to enter the
mstrument as loudly as if the speaker’s mouth
were applied to 1t. This phenomenon scarcely
ever exists to its full extent in any-part of the
chest unless in a state of disease; and it 1s there-
fore useful to distinguish between it and the
natural bronchophony, which is to be heard un-
der and near the wpper part of the sternum, in
the upper part of the axilla, and in the intersca-
pular space. In these situations, the voice is
generally louder than that which, proceeding
from the mouth, strikes the other ear, but the
words seem to”be at the end of the tube, and
not as 1n Iaryngnphany, to pass through it into
the ear. Such is the impression, and although
it 1s illusory, and arises only from a difference
m the body of sound, it should be attended
to,as enabling us to make an important distinc-
tion.

The degree of vocal resonance in the chest

differs considerably in different individuals, and
the causes of this difference are not obscure. It

is loudest, and most distinct and extensive in
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those persons that are thin, and have a sharp
treble voice ; and if these circumstances exist in
a great degree, the natural bronchophony may
extend to the mesial parts of the scapular, infra-
clavian, and mammary regions, whilst in the
usual places it'almost amounts to laryngophony.
It is therefore remarkable in young subjects
and in females. In those, on the other hand,
whose chests are well clothed with muscles and
fat, and whose voices are deep, the natural
bronchophony is obscure and confined.  The
vibrations of deep notes cannot be extended to
very narrow tubes, because there is not space
for their play; and this explains the difference re-
sulting from the tone of voice, and suggests
that a change of tone in the same individual
may considerably vary the bronchophonic re-
sonance. In all other parts of the chest there
is either no resonance, or only that slight vibra-
tory fremitus or thrill that may likewise be felt
on the application of the hand to the parietes
during the exercise of the voice. This vibra-
tion, which accompanies deep tones more than
others, Is produced by the transmission of the
sound, not through the bronchial tubes, but
through the common substance of the lung, and
is so slight as not to obscure other signs to any

extent.
Disease may pruduce vocal resonance of
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either kind, in parts where it does not naturally
exist. In degree equal to laryngophony, this
accidental resonance is called perfect pecto-
riloquy ; and when it simulates the natural
resonance under the sternum, it is tmperfect pec-
toriloquy. .

These symptoms are produced by unnatural
cavities in the substance of the lung, to which
the sound of the voice is propagated through
the bronchi; and their presence is a certain
proof of the existence of such cavities. When
the stethoscope is applied to a part of the
chest under which lies one of these cavities, the
words which the patient utters seem to proceed
from that spot; hence the term pectoriloguy.
The distinction between perfect and imperfect
pectoriloquy is, as in the case of natural veson-
ance, whether the voice seems to traverse the
tube, or to remain at the end; and the physical
difference producing the two modifications, con-
sists in the size and situation of the cavity.
The most perfect pectoriloquy is produced in
cavities of moderate size, which are situated
near the surface of the lung, and freely com-
municate with a large bronchial tube. If the
cavity be deep seated, or if its communication
with the bronchi be imperfect, the resonance of
the voice will not amount to perfect pecto-
riloquy. True pectoriloquy, produced by a ca-
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such distinctive characters, that, when consulted
together with the physical signs, they assist in a
most essential manner in pointing out the nature
of adisease. I have, therefore, in all my de-
scriptions of the pathology and signs, referred
to the character of the secretion of the bronehi,
whenever expectoration presents it to our view.

Such is the general view that I would give
of the physical signs of the state of the lungs;
and as all the phenomena noticed have been
found susceptible of explanation according to
the laws of acoustics, we shall not meet with
any greater difficulty when examining them
more minutely as the signs of particular diseases.
And by thus studying auscultation, not in the
manner of vague and unguided experience, la-
borious to acquire, and burthensome to recol-
lect, buf, by a rational examination of its fun-
damental principles, and an application of these
to individual cases, the student will be enabled
to understand as well as know the physical
signs of a healthy and diseased state, and to
availl himself of these for the elucidation of dis-
eases of the lungs, and for the suggestion of
means for their cure.

Section I1L.—On the auscultation of the Heanrt.

The signs that are produced by the action of
the heart I have found neither so certain in
8
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their indications, nor so intelligible in their caus-
es as those which I have hitherto described;
and I have, therefore, deemed it proper to post-
pone any attempt to include them within the
plan of this work, until more extensive observa-
tion and study shall have supplied the desired in-
telligence.  All that I shall at present introduce
on the subject 1s a short exposition of a few signs
which experience seems to have proved to be un-
equivocal.

The sound produced by muscular contraction
was first noticed by Dr. Wollaston. It may be
exemplified by applying the palm of the hand
to the ear, and at the same time moving the
fingers. There 1s then heard a rumbling sound,
like the rolling of a carriage on pavement, ac-
companied by a metallic tinkling. The tinkling
15 only a resonant echo produced in the in-
ternal meatus; * it 1s the rumbling sound that
1s produced by the contraction of the muscles,
and is the same that in different degrees ac-
companies every instance of regular muscular ac-
tion.

Without attempting the difficult task of ex-
plaining the manner in which sound is thus gene-
rated, we shall here content ourselves with
the fact. It occurs in the contraction of the
heart, and constitutes the sound of pulsation,

+ See the Section on Pneumothorax,
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which 1s heard in the pracordial region. This
sound 1s double, and consists of a dull, slow
noise, immediately followed by a short quick
one, to “which succeeds a short interval of si-
lence. The first sound is produced by the con-
traction of the ventricles, and is sychronous
with the pulse; the second is caused by the
contraction of the auricles, and in the succeed-
ing interval both are at rest. Lannec rates the
average measure of these, in ordinary pulsations
to be—the contraction of the wventricles lasts
two-fourths ; that of the auricles, one fourth;
and the interval of rest one-fourth of the whole
period of a pulsation.*

The sound of pulsation is naturally loudest
the pracordium, that 1s, the space between the
cartilages of the fourth and seventh ribs of the
left side, and on the lower part of the sternum;
the former part corresponding with the left, and
the latter with the right side of the heart. In
persons of middling stoutness, and healthy pro-
portions, the sound scarcely extends beyond this
region ; in very fat persons itis still more limited ;
but in thin persons the pulsations may often
be heard in other parts of the chest; and n

* Or, noted musically, a croichet, a quaver, and a quaver rest in a
bar. I think the auricular sound bears a shorter propurtion ; and ;we
shall be more exact if, changing the measure, we note ita dotted
~erotchet, a quaver and a crotchet rest.
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these cases the sound will dimimish in the fol-
lowing order of parts; the left side from the
axilla to the situation of the stomach; the right
anterior and lateral regions ; the left posterior
regions ; and lastly, where it 1s rarely heard, the
right posterior regions. [If there is any devia-
tion from this order, it may be concluded that
there is either something unusual about the heart
producing the sound, or about the circumjacent
organs transmitting it.

Besides the sound, there is an impulse or
shock communicated by the stethoscope to the
ear during the contraction of the ventricles.
This impulse is felt only in the prazcordial re-
gion, and if the sternum be short, sometimes in
the epigastrium.

Such are the common phenomena discov-
ered by auscultation in the healthy and mod-
erate action of the heart. The following
are the most remarkable effects produced by dis-
ease :

Simple dilatation increases the loudness and
extent of the pulsations, but diminishes the im-
pulse that accompanies them. Simple hyper-
trophy increases the impulse, and diminishes the
sound of the pulsations. Hypertrophy and di-
latation equally conjoined, or active aneurism,
increase both the impulse and the sound in de-
gree and in extent; but such an equal com-



AUSCULTATION OF THE HEART. 61

bination seldom exists, and the prevailing dis-
ease is generally most apparent by its effects, to
which some of the others may be superadded.
Thus, in hypertrophy, with slight dilatation, the
degree and extent of impulse may be increased,
whilst the sound is diminished in degree, but
more diffused in extent, &c. If any of these
symptoms are heard more on one side of the
precordia than on the other, it is to be ‘con-
cluded that the disease lies chiefly in that side
of the heart. The ventricles are the most usual
seat of disease, but the auricles not unfrequently
suffer also, and then the signs of derangement
are more perceptible in the upper part of the
preecordial region.: When the auricles are di-
lated, their sound can often be heard as well
under the clavicles as in the pracordia. A va-
riety of irregularities may occur in the rythm of
pulsation of the different parts of the heart.
Besides the sounds produced in the contrac-
tion of the auricles and ventricles, there some-
times occur concomitant sounds of a peculiar
kind; apparently produced by some derange-
ment in the action of the heart or large vessels.
Such are the murmur follis, murmur lime, pur-
ing fremitus, &c. These are not only heard
in the region of the heart, but sometimes also
along the course of large arteries. Lennec
considered them to be of the nature of sounds
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now to consider the manner in which we may
practically avail ourselves of this knowledge in
the auscultation of particular diseases. '
All the acoustic phenomena of the chest may
be heard by the simple application of the ear to
its parietes. In this immediate method of auscul-
tation, the sound is communicated through the
parietes of the chest to the air in the hollow of
the external ear and meatus, which being ex-
cluded from the access of all other sounds, re-
ceives, in unmodified intensity, every vibration
that emanates from the chest. This method has
the advantage of being simple, expeditious, and
easily acquired; but it likewise has disadvan-
tages, which render it less eligible than mediate
auscultation. The dircct application of the ear
to the chest would in some cases be indelicate,
and in others disgusting; and it is imprac-
ticable in some paris, as the axilla, and at the
junction of the clavicle and humerus. More-
over, its indications are more equivocal than
those obtained by the stethoscope; for, besides
extraneous noises, produced by the friction of
the hair and clothes, sounds of neighboring
parts, transmitted by the mastoid and zygomatic
projections and other parts of the side of the
head, in contact with the chest, are likewise
sometimes heard in a confused manner, and
obscure the immediate object of examination.
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These objections, which Lannec has pointed
out I consider of sufficient weight to authorise
our preference of the stethoscope in general
practice. 1 have, npevertheless, not forsworn
immediate auscultation; and n cases requiring
little nicety of examination 1 often avail my-
self of the greater ease and celerity of this me-
thod, particularly in exploring the posterior
parts of the chest, where the application of
the stethoscope requires a somewhat tedious
caution.

The stethoscope is an acoustic instrument
employed inthe auscultation of the chest. Al-
though its construction is simple, and its appli-
cation easy, yet I thmk we shall lose nothing
by giving a little attention to analyze its physi-
cal office, and render intelligible the principles
of its use. When we bring to the aid of our
senses artificial instruments, we can neither
perfect their construction, nor fully avail our-
selves of their application, without a knowledge
of the physical principles on which they assist our
organs. No one can make a proper use of the
microscope or telescope without understanding
the laws of optics; and I hold that the easiest,
the most agreeable, and the most certain road to
knowledge of stethoscopic phenomena, is through
a study of acoustics.

The sounds heard by auseultation are seve-
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advantage of elegance. With a solid cylinder
of cedar, then, of convenient size, say ten or
twelve inches long, and one inch and half in
diameter, we shall best be enabled to hear all
those sounds that originate in solids. If this
cylinder be perforated longitudinally through
the centre, by a hole a quarter of an inch in di-
ameter, this central canal will be well suited to
transmit sounds that originate in air in circum-
scribed spots. To concentrate the diffused
sounds, and to expedite the examination by
making the stethoscope take in as large an ex-
tent of surface at a time as possible, this cyl-
inder is hollowed out at one end into a conical
cavity, the apex of which terminates n the cen-
tral canal; so that all the sounds that enter
the excavated end are reflected up into this
canal, which conveys them to the ear. To re-
convert this into a simply perforated cylinder,
a perforated plug or stopper is adapted, of size
and form exactly corresponding with the coni-
cal excavation. Thus contrived, the stethoscope
1s adapted to transmit sounds to the ear, either
by conduction, along the fibres of the wood, or
by reflection, through the central canal.

Such are the general principles of the con-
struction of the stethoscope ; for more particulars
I must refer to the plate and its accompanying
explanation.
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We have had occasion to remark that aus-
cultation with the stethoscope requires more
practice and attention than auscultation with
the naked ear; but this slight addition of trouble
will be more than repaid by the greater dis-
tinctness and certainty of its indications. It does
not suffice that the stethoscope should be
resorted to only where delicacy forbids the prac-
tice of immediate auscultation; for it will be of
little use to the person whose ear is not con-
stantly accustomed to it. By using the stethos-
cope habitually, we obtain all the advantages
of universal applicability and distinct indica-
tions, that it presents, without losing those of
greater ease .and celerity, which if particular
instances should render them of paramount im-
portance, are still open to us i immediate
auscultation.

A little well-regulated practice in the use of
the stethoscope is worth a volume of directions
and cautions, By this the observing student
will soon find how necessary it is to keep the
instrument closely applied both to the chest of
the patient and to his own ear, so that there be
no communication between the interior of the
tube and the external air; to hold it mn such a
manner, by the end near the chest, that no ex-
traneous sound be communicated byfr iction of
contiguous clothes or otherwise; to avoid pres-
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passing through it produces a whistling sound.
This constitutes the rhonchus sabilans. If the
tumefaction be unequal, so that the constricted
pnrtiﬂn preserves a fattened aperture, then a
sound is produced after the manner of reed
instruments, or, rather, of the horn or trumpet,
by the rapid alternate compression and dilatation
of the air passing between two ?ilirating laminz,
or surfaces. Such, I conceive, is the rationale
of the rhonchus sonorus. The extent of the
constriction, its situation, and the secretion lu-
bricating the tube, will variously modify the
note and tone, The larger bronchial tubes
alone can produce deep or bass notes; but it
15 plain that they may also yield high ones.
When a deep rhonchus sonorus is produced
in a bronchus near the surface of the lung, it
communicates a slight vibration to the corres-
ponding paries of the thorax, which may be
felt by the hand. This mechanical vibration
is often perceived internally by the patient him-
self, although he does not hear the sound that
produces it. -

The sonorous and sibilant rhonchi, then, we
find to be the first physical signs of pulmonary
catarrh, and these are sometimes present be-
fore the cough becomes pronounced, and while
the general symptoms only indicate a nasal
coryza. As the inflammation attacks the larger
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sical indications. And here let me caution the
young auscultator against too perfect a confi-
dence in his examinations, and too hasty a conclu-
sion from their results. As the diagnosis is im-
portant, so is it often difficult.

The symptoms heard by the ear in chronic
catarrh, are the mucous rhonchus, in most of
its varieties, shifting and intermitting from time
“to time, aud, occasionally the sibilant, the pre-
sence of which is explained by the sputa; the
sound of respiration, sometimes diminished, but
usually unimpaired, or even puerile;* and the
chest, on percussion, yields a clear sound. It
will be perceived that all these signs are nega-
tive, and none of them characteristic of this mo-
dification of catarrh. It is therefore in the ab-
sence of the signs hereafter to be described, as

* The presence of the dyspacea, in these cases, where there is no
obstacle to the entrance of air into the lungs, nay, where the puerile
respiration shows it tobe more perfectthan usual, is ascribed by La-
ennec to an increased ‘besoin de respirer.’ In the present instance,
however, I see nothing more in this explanation than an expression
of the fact. There is nothing in the state of the system that indi-
cates the want of aninereased activity in the respiratory funection.
The quantity and quality of the urine, and the other excretions, may
be taken as pretty correct criteria of the extentof the chemical chan-
ges by respiration. I think that we must look rather to the change in
the nature of the bronchial mueus for an explanation of the point in
guestion. [have elsewhere (Trans. of Med. Chir. Soc. of Edin. vol.
il. p. 100.) pointed ont an important part which this mucus performs
in assisting the action of the air on the blood. It is easy to conceive
how a diseased state may unfit it for this office, and impair the chemi-
cal function of respiration, however perfectly the mechanical part be
performed.
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opinion of Lennec, that the bronchi are dilated
by the accumulation of a thick mucus in them,
for this reason—that the sign of such accumula-
tion, namely, a suspension of the sound of re-
spiriation in the part is scarcely ever observed
in chronic catarrh; nay, the absence of this sign
serves to distinguish the chronic from the acute
disease. The dilatations are produced, 1 ap-
prehend, in this manner: in the forcible expi-
ration of coughing, the exit of the air is par-
tially impeded by a coarctation of their calibre;
the air thus confined, therefore, sustains the
partial pressure of the respiratory forces, and in
its turn presses the yielding parieties of the
bronchi against those portions of the surround-
ing pulmorary tissue in which there is no ob-
struction to the exit. This pressure, frequently
repcated on membranes already modified by
disease, ends in producing a permancnt dilata-
tion. In accordance with this explanation,
these dilatations are chiefly produced "where the
fits of coughing are very violent and convulsive,
as in pertussis and catarrhus senilis.

These dilatations, at different points in the
course of the tubes, form cavities of various
sizes, still lined with the mucous membrane,
which can be traced from the undilated portions
of the tubes. It can be easily conceived how
these cavities may give rise to pectoriloquy,
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SECTION v.—Spa&madic Asthma.

Before the discovery of auscultation, this
name was given to dyspnea arising from
many other causes than to that which patholo-
gical research, and a more perfect method of di-
agnosis, have now restricted it. Besides the
real spasmodic disorder, dry catarrh, emphy-
sema of the lungs, diseases of the heart, &c.,
sometimes affect the breathing na manner so
sudden, and for a period so transitory, that in
defect of less equivocal signs, the dyspneea bas
been ascribed to an irregular action of the bron-
chial muscles. Thus, a pathological state was
supposed to prove the existence of bronchial
muscles which anatomical rescarch had never
clearly discovered. A more perfect examination
demonstrated to Reisseissen the anatomical
point; and M. Leennec has, in a limited degree,
established the assumed pathological state, in
proving the occurrence of a purely spasmodic
asthma.

During the paroxysm the chest sounds ill on
percussion, and the respiratory murmur is indis-
tinct, even on the most forcible respiration,
But if the patient, after holding his breath a lit-
tle while, be desired to breathe again quietly, the
spasin will be overcome as it were by surprise,
and the entry of the air into the cells will be

12
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The dyspneea produced by spasm of the
bronchi is often of long continuance, and may,
toa certain extent, become habitual. In such
cases the system accommodates itself to the di-
minished supply of air, and the respiratory
function s less called into action; but slight
causes either reproducing the want in the system,
or increasing the spasm, will be sufficient to
bring back the dyspnea. Of the first class
of causes are exertion, the sudden application
of cold, &c.; of the second, depressing affec-
tions of the mind, and sympathetic irritations,
produced by certain ingesta in the stomach and
intestines.  This second class includes usually
those which originally produce the disease. 1
have seen a remarkable and exquisite case pro-
duced by the slow introduction of lead into the
system, but such a form of satunine neurosis Is, I
believe, rare.

This aflfection may be partial, affecting one
lung only, or one more than the other, and is often
complicated with partial dry catarrh, pituitous or
humoral ashma. The sig[is of these diseases will
then be observed in some parts of the chest,
while those pathognomic of the spasmodic affec-
tion will be heard elsewhere.






PATHOLOGY AND SIGNS. 93

the parenchymatous inflammation than a part of
the pneumonia.*

In this stage of the mflammation, the dis-
tended vessels, and the sefous eflusion n the
interstices, press on the minutest bronchial ram-
ifications, and partially obstruct the ingress
of air into the cells to which they lead; whilst
the viscid secretion of the mucous membrane,
simultaneously inflamed, filling the callibre of
the tubes thus narrowed, only yields to the air
in respiration forcing its way through it in
successive bubbles. This bubbling passage of
air through a wviseid liquid, contained m an in-
finity of tubes of equally diminished calibre,
causes that regular and equable crepitation
which constitutes the true rhonchus crepitans.
If the inflammatory infarctus be not so general
as to prevent the air from entering without
obstacle into many of the bronchial cells, then,
besides the crepitant rhonchus,” the natural
sound of respiration will be heard. =~ On the
other hand, the nflammation increasing, and
passing into the second stage, causes a total

* On dissection, the lung in this stage is found to be of a livid red
color of various shades ; it is increased in weight, and pits on pres-
sure, but it is still somewhat crepitant, and usually floats in water,
‘When cut into, it still presents its spongy structare, out of which
exudes abundantly a spumous bloody serum. Its integral cohesion is
diminished, for the texture may be easily broken down between the

fingers. The mucous membrane of the small bronchiis of a deepred
color. :
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ferent powers, (air, membrane and liqud) 1s a
bad conductor of sound, and is, therefore, in-
capable of transmitting to its surface slight
sounds, remote in the interior. But now that
the tissue is rendered more uniformily dense by

hepatization, it becomes a better conductor, and
transmits a sound (usually unheard,) of the air

passing to and fro in the larger bronchial ramifi-
cations. 'This is the bronchial respiration of La-
ennec and Andral; and specifically marks the
second stage of pneumonic inflammation. This
sound, when once heard, cannot be mistaken.
It resembles that produced by blowing through
a crow’s quill, and is frequently so loud as al-
most to amount to a whistlee.  This sound,
acute and defined, forms a remarkable contrast
with the dull, diffused sigh of natural vesicular
respiration.

Another nearly as characteristic signis given
by the voice. When the stethoscope, with its
stupper m, is applied to the diseased part, the
voice 15 heard to resound there in a tone modi-
fied, as if speaking through small tubes. The
voice does not, as in pectoriloquy, appear to
enter the tube of the mstrument; and the
sound of the voice i1s not heard in distinct
words, but in notes of various continuance, not

always synchronous with the words uttered by
the mouth ; and the intervals are often alter-
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ration takes place, but this pellet of mucus acts
as a valve, preventing the entry of air into those
cells supplied by this tube, the consequence is,
that the air in the surrounding cells presses in to
fill the vacuum, by dilating or rupturing their
membranous tunics.

Such a variety of causes, acting and re-acting
upon each other, tends to produce this organic
derangement. How strikingly does this prove
the exactitude and perfection with which the
machine must act to preserve health, sice so
slight a deviation may entaill such disorder ;
and how wonderful that the equlibrium s not
more frequently lost! Besides the simple dila-
tation of the air vesicles, there appears to be
sometimes an intervesicular emphysema, which
causes the occlusion of some bronchial branches.
To this, and to an increased rigidity of the
tunics of the dilated cells, is to be ascribed the
tense elasticity so remarkable in an emphyse-
matous lung ; hence, too, the incapacity of the
lung to perform its function with effect. This
incapacity is also manifested during life, by the
absence or diminution of the respiratory sound
in the part. This leads me to consider the phys-
cal signs of emphysema.

It not unfrequently happens that emphysema
is present without producing any other signs
than those of dry catarrh or asthma; namely,
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catarrh, but often more liquid, and of a dirty grey
color. .

It appears that emphysema of the lung, as it
commences gradually, and proceeds slowly, is
not attended with any immediate danger; but
it produces an habitual dyspneea, which incapaci-
tates the body for exertion, and renders it ob-
noxious to sericus, and even fatal effects from
contingent pulmonary disease, which in a heal-
thy lung might be borne with comparative impu-
nity.

Interlobular emphysema rarely accompanies
the last affection. More frequently it occurs
separately, and is caused instantaneously by
violent straining, or by some analagous exertion
of the respiratory organs. Asits name implies,
it consists in an effusion of air into the celular
tissue, between the lobules composing the lobes
of the lungs, and is strictly confined to it. This
emphysema causes a slight elevation on the
lung, from the interlobular spaces which it has
made: and this elevation rubbing against the
costral pleura in the motions of respiration,
causes a strepitus, which 1 have already com-,
pared to that produced by rubbing together
slowly and foreibly two pieces of leather. It 1s
usually most perceptible at the end or acme of
inspiration ; but may accompany both inspira-
tion apd expiration, and then i1s sometimes heard
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Now this hiquid, by swelling up the interstitial
texture, so presses on, and partially obstructs
the smaller bronchi, that the air passing through
the liquid contained in them produces a kind
of humid crepitation, like that heard on ap-
proaching the ear to a liquid in gentle efferves-
cence, as bottled cider, or ale, when freshly
poured out of the bottle. This is the sub-cre-
pitant rhonchus. It differs from the crepitant
in the bubbles seeming less regular and more
humid, but it must be considered different only
in degree ; for the two pass by insensible gra-
dations into each other. The respiratory mur-
mur that 1s heard with this rhonchus is feeble,
particularly  in  comparison with the energetic
action of the respiratory machine. The reson-
ance of the chest on percussion is often not
perceptibly diminished, but it is distinetly so
where the dyspneea is oppressive, and the cedema
profuse and extensive. The expectoration is
usually copious, eonsisting of a slightly viscid,
colorless liquid. This, when present, will distin-
guish the disease from the first stage or perip-
neumony ; but sometimes there is little or no ex-
pectoration, and then the diagnosis must be drawn
from the general symptoms, as the other physical
signs are so nearly the same.

(Edema of the lung is rarely idiopathie. It
most frequently accompanies organic diseases
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or is sometimes simply an hemorrhagic exuda-
tion, has not been distinctly ascertained; but the
former cause would seem better to explain the
suddenness and quantity of the hamorrhage, and
the circumscribed form of the lesion. 1t 1s how-
ever, highly probable that the textures are, in
most cases, softened or altered by disease, before
the rupture takes place.

The blood effused may coagulate before it
reaches any large bronchial ramification, and,
in that case, there will be no h@&moptoe, but
more commonly the reverse happens; more or
less blood is spit up, or, if in large quantity,
more properly, as Lennec observes, vomited;
for the discharge is produced by a convulsive
action of the abdominial muscles, exactly after
the manner of vomiting. At length, however,
the hamorrhage is checked by the formation of
a coagulum, which, pervading completely a
circumscribed portion of the pulmonary tex-
ture, constitutes the hwmoptoie engorgement of
L=nnec.*® :

Whena point of thelung is thus affected, the
respiratory murmur will, of course, be no longer

* These spots of pulmonary apoplexy are of a deep brown red col-
or ; the coarser parts of the pulmonary structure alone can be distin-
guished in them, but even these partake of the same tinge. Unless
they are very recent their consistence is firm, and they contain little
or no serum. Sometimes there is an obvious detritus in the centre,
formed of grumous blood alone, in which no texture can be traced,
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in consequence of the respiratory action being
restrained on that side by the pain, and is equal-
ly observed in pleurodyne.

The secretion of liquid by the inflamed pleura
commences from the begining of the attack,
and instead of being, as commonly supposed, a
termination of pleurasy, it is a concomitant, or
rather, a part of the disease; as the secretion
from the bronchial mucous membrane is of
catarrh. The first signs of this accumulation
are obtained by percussion. The resonance of
the chest is commonly diminished first in the
inferior dorsal and lateral regions, correspond-
ing to the base of thelung. As the effusion in-
creases the dulness of sound gradually extends
upwards, and becomes more pronounced.*
Sometimes the transition from the dull to the

*The following are the appearances on dissection in different sia-
ges of an accute pleurisy:—The inflamed pleura presents many
points or patches of a diffused redness, and a number of red vascular
ramifications are likewise seen distributed over it. Different parts of
the membrane are covered with coagulable lymph, and a serous or
seropurulent, and sometimes sanguineous liquid is found in the cavi-
ty. This liquid, if scanty, oecupies principally the lower and poste-
rior part of the chest; but when abundant it envelopesthe whole lung
The lung is found compressed, flaceid and less crepitant, in proportion
to the gquantity of liquid. Sometimes reduced to a size not greater
than the hand of the subjeet, it is pushed by the effusion into a small
space against the mediastinum und spinal column. In some cases the
lung is bound by old adhesions and is then pushed in a different direc-
tion. When the adhesions are above, the lung is displaced upwards
by the effusion; when the lower parts adhere (a very rare case,) the
effusion oceupies the upper part, and so on, the lung being always
pressed against its points of attachment.
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healthy sounding parts is so abrupt, that a hori-
zontal line will exactly divide them, and ths,
when well marked, 1s a very characteristic sign.
The sound of respiration likewise becomes more
obscure as the liquid accumulates between the
lungs and thoracic parietes; but the collection
of liquid must be considerable before it becomes
extinct.

Before this, however, another effect is pro-
duced which gives rise to its peculiar signs.
The pressure of the effused liquid condenses
the tissue of the lung, by which we have for-
merly seen 1t is rendered a better conductor
of sound, and transmits noises, usually unheard,
of the passage of air and the voice in the bron-
chi. But this bronchophony, and this sound of
bronchial respiration, before they can reach the
ear, must pass through the serous stratum
between the pleurz. How then do they effect
this, and how are they affected by it? The
fact is this: a respiration is usually heard
becoming bronchial as the effusion increases
up to a certan pomt, but then, as the bronchi
themselves become pressed by a further in-
crease It becomes faint, and at last ceases.
If the stratum of liquid is thin the bronchophony
traverses it, but, by throwing it into vibrations,
15 itself modified, rendered sharp and tremulous,
and as if produced at the surface of the lung.
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The voice, therefore, instead of being as from
the mouth, or even simply diminutived, as in bron-
chophony, resembles the tremulous bleating of a
goat or lamb. This modification of the voice
M. Lennec thercfore called wgophony.  Its most
distinctive mark is its tremulous or subsultory
character. In bronchophony the natural pitch
of the voice is somewhat raised, but in ®gophony
it is constantly and considerably so, and is thus
rendered sqeaking and wiry.

Now as this modification of bronchopony
can be caused only by the effusion in the pleura,
it may be regarded as a pathognomonic sign.
But even in this case three conditions are ne-
cessary before it can be produced: 1. A cer-
tain condensation of the pulmonary tissue: 2,
The presence of a thin stratum of liquid be-
tween the condensed lung and the thoracic pa-
rietes: 3. Such a proportion between the mass
of this liquid and the pitch and strength of the
vocal sounds, that it may be thrown into vibra-
tion by them. The necessity of this latter
condition is shown in the fact that certain tones
of the voice are @gophonic, and others not;
some transmitted with only bronchophonic mo-
dification, and others changed to the sharp
tremulous tone of @gophony. I think I could
give an explanation of the change in the note
or pitch of the voice in this instance, but as it
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the gradual return of the respiratory murmur;
first, in those points where it had persisted
latest ; afterwards, in others; and last of all in
the parts where the accumulation had begun. It
is very faint at first, but becomes stronger n
time; but, generally, a very long period 1s re-
quired to bring it on a par with that of the
healthy side : sometimes so slow is the absorb-
tion, that many months are required to dissi-
pate a collection of fluid that was formed by a
pleurisy of a few days duration. In other in-
stances, however, the absorbtion 1s nearly as
rapid as the effusion, and In these cases a re-
turning @gophony also announces the diminu-
tion. When the effusion has remamed long, the
mgophony seldom returns; for, from the long
continued pressure, the bronchi, . which it 1s
produced, lose their elasticity, and do not im-
mediately recover a sufficient calibre to cause
that resonance of the voice which constitutes
bronchophony.  On account of the same loss
of elasticity, and slow restoration of =real
texture in the lungs, the chest never recovers
its sound on percussion proportionately to the
return of the respiratory murmur. Somectimes,
for causes afterwards to be mentioned, the af-
fected side remains dull as ever, after the com-
plete absorption of the liquid. But when the
complaint has been of short duration the sono-
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rousness returns perfectly, although more slowly
than the respiratory murmur.

In the double pleurisy, where both sides are
simultaneously affected (a very fatal form of the
disease,) the indications given by percussion
are less certam; for both sides surrounding
equally ill, the standard of comparrison is lost.
But auscultation will assist us o detect the
cause of the oppressing dyspneea, which, unless
the most energetic measures are employed, may
soon end in suffocation.

The danger in acute pleurisy depends on the
rapidity and quantity of the effusion. If the
mgophony continues, it 1s a proof that the effu-
sion is moderate, and nearly stationary, which
portends an casy cure. In leucophlegmatic
habits, the effusion is usually very abundant,
and its absorption slow ; hence these present the
most unfavorable cases. After the system has
sustained the immediate effects of the effusion,
a transition to the nsidious chronic state must
be the source of apprehension, and this as long
as there are no signs of a re-absorption. If, from
the return of the respiratory murmur, or of
agophony, to a part in which it had ceased, it
15 found that the dimmution has commenced ;
then if no fresh excitation be applied, a gradual
cure may be expected with confidence. But if
after the cessation of the acute symptoms, the
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absorption not having begun, or being arrested
in its course, a slight fever re-kindles, generally
with evemng exacerbations, attended with more
or less cough and mucous or mucopurulunt ex-
pectoration, then it 1s to be feared that the dis-
ease has taken the inveterate and intractable ha-
bits of the chronic disease, and the prognosis
becomes so much the more unfavorable.

Let us bestow some attention on the changes
that accompany the different terminations of
pleurisy.

The serous effusion is not the only product
of the pleuritic inflammation, although it is the
only one that is indicated by physical signs. A
plastic or coagulable lymph is at the same time
exuded by the inflamed membrane, and becomes
the basis of a variety of products. Now as this
takes in different forms, according to the modi-
fications of inflammation, it will be useful to in-
quire whether this variety depends on unknown
causes, or whether it be not referrible to some
known pathological law.

The secretory action of the vessels of a part
in health is twofold ; 1. the action of assimilation
or nutrition, by which the tissue is perpetuated
in its kind, and preserved notwithstanding the
operation of an opposite power, absorption ; and
2, external secretion, or action by which some
parts of the blood are separated from or out






EFFECTS OF INFLAMMATION ON TISSUES. 129

the same texture : this is instanced in the kidueys,
liver, and other excretory organs.

Such are the healthy secretory functions of all
tissues. Now let the vascular action of the
part be increased in different degrees. The first
effect will be, an increase in the external secre-
tion; in great measure the mechanical result of
an augmented flow of blood. The same degree
of increase will also in time affect the slower
process of nutrition, causing simple hypertro-
phy, or increase of natural substance. These
changes, although frequently produced by
disease, do not differ in nature from the physio-
logical phenomenonof growth. On a further
increase of vascular action, however, the effect
becomes more peculiar to a pathological state.
Besides a greater change in the external secre-
tion, the tissue itself becomes more or less
thickened and altered, being at first softened,
but if the cause continue long, afterwards indu-
rated ; the one being the effect of acute, and
the other of chronmic inflammation. Now what
are these but modifications of the nutritive or
assimilatory secretions? It is augmented; new
matter is deposited in the tissue, first in a liquid
state, dimimishing its molecular cohesion; hence
the softening; the cause continuing, and no
re-absorption taking place, the new matter, ac-

cording to its accustomed process, becomes
17
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solid, and uniting i firm molecular adhesion
with the tissue, increases its solid substance :
hence the induration. Now this change of
nutrition differs from simply hypertrophy, or
growth, in the more condensed arrangement of
the solid particles, and presents the first in-
stance of structural disease, peculiarly patho-
logical. Let the vascular action be yet increased
further, there will be an overflow of the nutri-
tive secretion, which, no longer confined to the
texture, will now become external, and will be
effused with the liquid secretion, in forms vary-
ing according te the degree of inflammation,
and changes already induced. The matter
thus effused is albumen or fibrine, the coagulable
parts of the blood ; for as Berzelius, and Prevost
and Dumas have shown, these are but wvarieties

of the same substance. Enough in the abstract:
now let us apply these general pathological laws

to the case before us.

The pleurais a simple lamina of membrane,
so thin, and of context so simple, that it is
scarcely susceptible of thickening. As soon,
therefore, as it is sufficiently inflamed to
augment the nutritive secretion of the ves-
sels, this soon overflows outwardly ; and with
the increased external, or serous exhalation, an
albuminous exsudation takes place on the surface
of the membrane. This exsudation is the basis
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of all the factitious membranes, accidental pro-
ductions and diseased formations found in the
cavities of the pleura.* Let us now examine
how these varied products result from different
degrees or modifications of inflammatory ac-
tion.

In theacute form of pleurisy, the inflamma-
tory orgasm is intense, and the nutritive secre-
tion increased to the utmost; the albuminous
exsudation i1s abundant, easily organizable, and
capable of as high vitality as the membrane
that secreted it. In fact the vessels under the
influence  of inflammation, produce at once,
what in health they are required to do slowly,
and to supply decay—the materials of their own
membrane. The simultaneous exhalation of
serum separates the lymph thus thrown out
into thin laminz, and these becoming vascular,
in the manner described by Sir Everard Home,

* I consider inflammation of a serons membrane to be the most
simple of any. In more complicated structures, its varied effects
arise from the difference of structure. Why does an inflamed mu-
cous membrane throw out pus and not coagulable lymph?  The rea-
son isobvious. Its internal or nutritive secretion being increased
beyond the degree causing simple hypertrophy, an interstitial effusion
takes place, which causes a thickening of the membrane, and mecha-
nically restrains its further effusion, so that the inflammatory orgasm
continues; the external averflow of the nuiritive matler will beina
disintegrated form, in separate particles, or globules, and lar less sus-
ceptible of consolidation and organization. It would be easy to trace
other varieties to analogons differences of structure; but the * certi
denique fines ' of this work forbid my taking such an excursion.
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are further perfected into a number of new
serous membranes, forming bands of adhesion
between the pleura that produced them. These
adhesions, the result of a frankly acute mflam-
mation, are so exceedingly common, that it is
rare to open a body without them. DBeing loose
and mobile, they appear to produce little or no
mconvenience or impediment to the respiratory
motions. ;

It is different with another modification of
the disease, which L=nneec has denominated
hamorrhagic pleurisy. The albuminous effu-
sion has then mixed with it more or less of the
coloring matter of the blood. Now this im-
pedes the process of orgamzation, for the co-
loring matter in no way contributes to the
formation of texture, and must be absorbed be-
fore the organization can be perfected. As the
new product is of slow generation, so is its vi-
tality of a lower degree; the excitation or or-
gasm of the vessels having been much dimin-
ished before it could be extended to the new
sphere of action, the matrix of the new tissue.
Hence there is produced not a new serous mem-
brane, but one of a fibrous or fibro-cartilaginous
texture, of inferior wvitality, and wanting the
soft and yielding mobility of the serous tissue;
and this character in a less degree extends to
adhesions formed by pleurisies, slow in progress



TERMINATION. 133

that are not hamorrhagic. Now, what will be
the consequences of the formation of such a
membrane? The lung will be bound down by
it in the compressed state to which it has been
reduced by the accumulation of the liquid effu-
sion, which, in these cases, is always abundant
and of long duration. The liquid being dimin-
ished by absorption, the lung, thus restrained,
can but partially recover its expanded state; and
one of two things must take place to fill the vacu-
um left by the retroceding effusion: either,
the thoracic parietes will be drawn inwards into
close contact with the diminished lung ; or, the
place of the effusion will be occupied by an ari-
form exhalation. The first is the most common
case, and constitutes the contraction of the
chest so well described by Lennec.

In a subject thus affected, the contraction is
discovered at once by the eye, ands may be
proved by a measurement, compared with the
healthy side. The ribs are drawn closer to-
gether, the shoulder lower, aud the muscles ap-
pear less prominant than on the healthy side.
When the contraction is considerable, the per-
son leans a little to the affected side, which
causes something like a limping in his gait.
The chest having on this side lost the elastic
freedom of equal tension, is no longer resonant
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on percussion.  The sound of respiration Is,
however, preserved with a diminished intensity,
except in the inferior parts, where it is gene-
rally obliterated.®

The general symptoms of hamorrhagic pleu-
risy are frequently not well marked, and it
is always very long in its progress towards
cure. Several months are required for the
dispersion of the effusion, and the full contrac-
tion of the chest. This being effected, the
new fibro-cartilaginous membranes of the costal
and pulmonary pleurse come into contact, and
as they are not, as serous surfaces, adapted for
mutual friction, by an augmentation of the nu-
tritive secretion of their vessels, a gelatinous
matter is deposited between them, which,
time, becomes 2 bond of union, consisting of
fibro-cartilage of lower vitality, or even of real

cartilage.t

+ This is, of course, because the inferior lobes of the lungs are so
much compressed that they are perfectly impermeable to the air.
They appear, on dissection, flaccid, like a uniform muscular tissue,
sometimes red or livid, and sometimes of a light fawn color.

t It is in this middle lamina that the ossific process frequently ope-
rates. Inone instance I have seen this exemplified in the formation of
a bony lamina, of considerable thickness on each side of the lung, and
covering it like a cuirass. The natural tendency of cartilage to ossi-
fication, and the acceleration of this process by inflammation, so sa-
gacionsly pointed out and beautifully described by M. Andral, in his
works and lectures, may be comprehended in the view 1 have at-
tempted to give of the effects of increased determination of blood
on the different secretory power of vessels.
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This may be considered a cure for persons
thus affected, although they have a shorter
breath than others, labor under no habitual
dyspneea. Catarrhs, and other affections imbed-
ing respiration, will be more severe i their
effects on such subjects, as they have less room
for abridgment of the function. On the other
hand, they may be considered more exempt
from pleuritic attacks in future, as the gluing
together of the pleure renders the pleuritic

effusion impossible on that side.
I have mentioned another event of the con-
finement of the Iung by a fibro-cartilaginous

membrane, namely, the filling up the space left
by the effusion with an @riform exhalation
This mode of termmnation, although not no-
ticed by Lwxnnec or any other author, has
fallen under my own observation; and, I be-
lieve, is likely to occur in most cases where the
hemorrhagic pleurisy i1s partial, or confined by
ancient adhbesions. A partial cavity is formed
by the effusion, which, on its re-absorption,

cannot be filled by any contraction of the
thoracic pal'ietes. t therefore bhecomes filled

with gases with which the animal fluids abound.
This case is different, it must be remarked,
from those described by Leennce, in which the
pneumothorax 1s, as it were, active, and in
which the gases themselves (perhaps evolved
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by the decomposition of the pleuritic eflusion,)
and not a fibro-cartilaginous membrane, con-
tinue to keep down, by pressure, the reduced
lung. The pneumothorax is here the disease,
but, in the former case, a consequence of
the cure. 1 shall return to these cases after-
wards.

Let us now examine the effect of a third de-
gree or modification of pleuritic nflammation,
constituting what is called chronic pleurisy.
The inflammatory excitation, although suffi-
cient to cause an overflow of the nutritive se-
cretion, 1s not adequate to extend itself by vas-
cular communication with the organizable ma-
terials thus thrown out: these being, therefore,
retamed by no bond of union, become, mn suc-
cession, detached from the pleura i small
flakes, and mixing in great abundance with the
serous effusion, constitue the liqud of empy-
CImdl.

Empyema, then, is produced by a chronic
inflammation of the pleura; and is neither the
result of the suppuration of the lung, as was
formerly supposed, nor, in fact is it formed by
real pus. The difference is, however, less than
this description would at first suggest, since
both consist of albuminous globules floating n
a serum; but in the liquid of empyema the
globules are umfed n small flakes, and the
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serum 15 more abundant, both of which pecu-
liarities may be explained by the structure of
the membrane that secretes it. In its physical
signs, chronic pleurisy does not materially differ
from the acute discase. The effusion is recog-
nised by the dull sound on percussion, total
absence of the respiratory murmur, and the
enlargement of the affected side. Agophony
1s rarely present; for generally the disease 1s
either engrafted on an acute one, or, if idio-
pathically chromie, commenced so insidiously,
that the effusion has exceeded the m=gophonic
degree before it attracts attention. The gene-
ral symptoms are usually such as practitioners
in this country would consider indicatory of
phthisis, and joined, as it usually is, with
chronic catarrh, and sometimes purulent expec-
toration, it is impossible, without the aid of the
physical signs, to distinguish between the two
diseases.

In fatal cases, which Lannec rates at the
proportion of a half, the last stage presents com-
plications with peritonic and gastric disorders,
and the patient dies in a state of extreme ema-
ciation. Where the predisposition exsts,
chromic pleurisy often excites the secretion of
tubercular matter, and perhaps also the forma-
tion of miliary tubercles in the pulmonary
tissue. It is by such peculiar predispositions

18
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mechanical. The pressure exerted by the
pleuritic effusion moderates the inflammatory
action in the lung; and, again, the lung in some
degree consolidated by the inflammatory pro-
cess, not yielding to the encroaching effusion,
sets limits to its accumulation. 1f, however,
the intensity of a pneumonia is diminished
by a cotemporaneous pleurisy, its duration is prob-
ably prolonged; for the process of resolution
15 always much slower in this than in the simple
case. This 15 because the mnterstitial effusion
15 more solid, and less mixed with the serous
exhalation produced by common inflammation,
and which cannot but assist in the discussion of
the denser products. On the other hand a
pleurisy, conciding with pneumony, will be of
easier and speedier cure, nasmuch as the effu-
sion 15 less abundant.®

The signs of pleuropneumony are, as may be
expected, a combmation of the signs of pneu-
monia and pleurisy.  The crepitant rhonchus
will be heard in all those parts of the lung, af-
fected with inflammation, that are not pushed

+ It is by inflammation, thus modified by pressure, that is produced
that change in the lung, called by Leennec carnification. The tissue
of the lung in this state has the color and consistence of flesh, is no
longer crepitant, and presents no traces of the vesicular structure:
The supurlative stage is scarcely ever observed in it; M. Lennec
has, in a few instances, remarked a kind of yellow carnification, per-
haps a modification of the third stage.
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liquid : and itis a remarkable fact that lymph
is often effused also by the corresponding point
of the "costal pleura, the inflammation being
propagated by contigmity.*  The agophony
on the one hand, and the crepitant rhonchus
on the other, will easily distinguish such a case.
But if the whole of a lung be mflamed, and
converted into a solid mass, although there
be no liquid effusion in the pleura, the only
sign that will distinguish the case from that of
a copious pleuritic effusion, is a more noisy and
almost  pectoriloguous bronchophony  at the
root of the lung. But if this case has been ob-
served_in its progress, the characters of the frst
stage of pneumonia must have sufficiently an-
nounced 1ts nature.

Pleurisy is sometimes accompanied by a ci-
cumscribed, and even lobular pneumonia, mo-
dified in the manner above described. This in-
flammation will generally be announced in some
corresponding point of the chest, 'ﬁ'ke.re the

+ This is one instance, out of many of the same kind, which seem
1o indicate that the assimilatory power of inflammation, or perhaps,
even its proximate cause, is of a nature more mobile and subtle than
can be explained from any known modification of vascular action.
The Broussaians resort to the term irritation, less exceptionable only
because more vague: ‘Res non verba qumso’ These, and many
othor phenomena seem to me lo approximate certain vital properties
to electrical or galvanic influence. Such an explanation must, how-
ever, yet be in the uncertainly of remote prospect: we have not yet
arrived at the ground of its proofs.
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stratum of pleuritic eflusion 15 thin, by the
crepitant thonchus. In short. it is easy, from
a knowledge of the pathology of pleuropneu-
monia, to predicate all the varieties in its phy-
sical signs, as they indicate more of a pleuritic or
of a pulnonary inflammation.

Section H1.—Hydrothorax.

It was formerly the comwmon opinion, and Is
even now believed by many, that idiopathic
hydrothorax s a very common disease, pro-
ducing a formidable array of symptoms, and
often cavsing death by suffocation. In these
late years the erroneousness of this opinion
has been shown; on the one hand, by the
study of pathological anatomy, which has dis-
covered, in the supposed cases of simple hydro-
thorax, extensive organic causes of disease,
without any effusion; and, on the other hand,
by auscultation and percussion, which have not
only proved the same during life, but have like-
wise taught us that hydrothorax, when it does
exist, can have but a very small share in pro-
ducing the symptoms that have hitherto been
ascribed to it.

In fact, simple and idiopathic hydrothorax,
ordropsy of the pleura, causes but one general
symptom, dyspneea; and this to a very slight
degree, unless the dropsical effusion be very
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abundant, and of sudden formation. A symp
tomatic hydrothorax is sometimes produced a
short time before the fatal termination of or-
ganic diseases of the viscera; and, excepting
dyspneea, these cases are attended with no
symptom, that i1s not frequently present in the
same diseases, terminating without hydrothorax.
In short, I need only refer to the history that
I have given of pleusisy, to show how very
slight and uncertain are the symptoms of even
an abundant effusion in the pleural cavity. The
physical signs are the only certain tests of its
presence ; and, n the present instance, they
will be equally fallible: I need scarcely ob-
serve, that they do not differ from those of the
plcuritic_ effusion. An idiopathic hydrothorax
is to be distingmshed from this latter case by
the absence of fever and other constitutional
symptoms, peculiar to pleurisy.

Symptomatic hydrothorax will combine with
the cemmon signs of pleuritic effusion, those
of whatever organic disease it is the conse-
quence ; and this will generally be found to be
some lesion of the circulatory appparatus, by
which its function is extensively impeded. Len-
nec states that it scarcel:, ever supervenes
earlier than a few days before the fatal ter-
mination of such diseases, and may, there-
fore, be considered the immediate harbinger
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of death, the agony of which is increased by
dyspneea.

Section 1V.— Hemothoraz.

Besides in the case of hamorrhagic pleurisy,
formerly mentioned, blood may be infused into
the sac of the pleura from a wound, by the rup-
ture of an aneurism, by pulmonary apoplexy, and
by a passive transudation. As long as this
blood remains liquid, it must produce the same
effects as we have described of serum n the
same situation. When coagulated, it would ren-
der obtuse the sound of percussion, and diminish
the respiratory murmur in proportion to its
quantity ; and might, perbaps, produce broncho-
phony, but not gophony, for that, as we have
seen, is the result only of a liquid effusion.
Some, therefore, of its physical signs would ena-
ble the practitioner to distinguish pneumothorax
from other solid or liquid formations in the tho-
racic cavity.

Secmion V.— Pneumothorax.

Pneumothorax, or a collection of air in the
pleural sac, may be either active or passive.
It 1s active when the air, whether exhaled from
the pleura, or generated by the decomposition
of a liquid effusion, by the force of its own ac-
cumulation. presses back the lung towards its
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The physical signs of pneumothorax are very
characteristic, but they vary considerably, ac-
cording to the form of the disease. In all the
varieties, but particularly in the active kinds,
the tympanic sound of the chest on percussion
is increased, so that the diseased sounds as well
as, or even better than, the healthy side; the rea-
son is too obvious to require explanation.
Hence percussion alone may be a source of error,
Auscultation will correct it, and a certain diag-
nosis may be deduced from their conjoined
indications. The sound of respiration will, by
the pressure and mterposition of the air n the
thoracic cavity, be obliterated in all parts ex-
cept at the root of the lung; whereas, in early
pleuritic effusion, it may still be heard. ~Where,
therefore, the chest is sonorous on percussion,
and yet no respiratory sound heard, it may
safely be concluded that a pneumothorax exists.
The only case n any degree approaching to
this 1s that of emphysema, but in this the sound
of respiration 1s only diminished, not entirely
destroyed, and the presence of an occasional
sibilation, and still more certainly its pathogno-
monic sign, dry crepitation, will clearly distin-
guish this disease. Add to these, that the sound
of respiration, absent in other parts, remains au-
dible at the root of the lung in pneumothorax,
while no such difference 1s observable in em-
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physema. In pneumothorax, as in pleuritic ef-
fusion, the lung is sometimes retained in contact
with the chest here and there by adhesions ; and
at these points the respiratory murmer is not
obliterated. Hence the necessity of examining
every part of the thoracic surface before a cor-
rect knowledge can be attained of the physical
state of the organs contained in it.

When there is a collection of both liquid and
air in the pleura, the chest is of course less so-
norous on percussion than in simple pneumo-
thorax ; but then the inferior parts sound very
dull, while those above emit a clear sound, and
the transition from one to the other is often very
abrupt. On practising percussion too, in differ-
ent postures, the presence of a liquid will be
discovered by its rendering the sound obtuse
always in the most dependent parts of the thorax;
while the air, rising to the superior parts, gives
them a tympanitic resonance.

It is in these cases that the presence of the

liquid becomes frequently perceptible to the ear
by the sound of gurgling or fluctuation, into
which it is thrown by the respiratory move-
ments, or any sudden motion applied to the
thorax. Here 1t 1s, therefore, that the suceus-
sion, or saltatory agitation, employed by Hip-
pocrates, furnishes a physical sign of pneumo-
thorax with liquid effusion. The best method
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study what forms are most favourable to their
union. The cavity is always present in pneu-
mothorax, but it is best calculated to produce
the tinkling echo when its parietes are tense
and regular, as when the lung is bound down
by a fibro-cartilaginous membrane. The soni-
ferous impulse may be produced within the
cavity, or may be communicated to it from with-
out. The only cause of sound within the cavity
would be a portion of liquid contained in it,
dropping on change of posture, or in the
motions of respiration, from the upper to the
lower parts. Such a case of metallic tinkling
1s rare, but Lennec records an instance, and I
have myself met with one. The sound is in
this instance, as Leennec describes, like that of
a drop falling mto a decanter, a fourth full of
water, followed by a prolonged ringing. The
symptom in this case of course indicates the
presence of liquid as well as of air in the

pleura.
Sounds, external to the cavity, may cause the

tinkling echo within it; and they may be
communicated in several ways. Thus a fistu-
lous communication with the bronchi may trans-
mit a sonific impulse to the cavity on the
occasion of speaking or coughing, and this 1s
by far the most common case of tinnitus
metallicus. It is here most perfectly produced
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respiratory movements, which may of them-
selves open and shut the fistulous aperture. In
all cases on record, this form of pneumothorax
has been accompanied with more or less liquid
effusion, and probably this is a necessary attend-
ant of the pleurisy excited by the access of air
or extraneous matter through a fistulous com-
munication with the bronchi. That may there-
fore be anticipated, which I have had frequently
occasion to observe in practice, that this liquid,
by occasionally covering more or less complete-
ly the fistulons aperture, may also modify, di
minish, or destroy either of the symptoms which
I have been describing. Hence change of
posture, by altering the situation of the liquid,
may assist the auscultator to the discovery of
the symptom ; and in some cases might even lead
hun to calculate the situation of the fistulons
aperture.

Lennec considered metallic tinkling a pa-
thognomenic sign of pneumothorax with liquid
effusion and fistulous communication with the
bronchi. The accuracy of this opmon [ am
led by theory and experience, to call in ques-
tion.. From the theory that I have given, 1t
may be judged that although such a lesion may
be the most frequent cause of this symptom.
it needs not such a complicated state to pro-
duce it. The cavity being present, as we have

20
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respiration.  On the right side the respiration
was puerile below the clavicles and in the axilla,
and above the spine of the scapula; became less
distinct somewhat below, and was quite inaud-
ible below the fourth rib, the part most sono-
rous on percussion. In this also, after cough
and utterance, a distinct metallic tinkling was
heard, which appeared not to be affected by
change of posture. The next day the same
symptoms were present, but the crepitant rhon-
chus had extended upward in the left lung;
and the patient seemed worse.  Tinnitus as
before. Died in the course of the day. On
dissection, about eighteen hours after death,
about the inferior and anterior half of the right
side of the chest was found filled with air, some
of which escaped with a hissing noise on first
incision; the lung was bound down to the whole
of the posterior, and the upper portions of the
lateral and anterior parieties of the thorax, by
a pretty firm fibro-cartilaginous membrane,
which also thickened the costral pleura of the
cavity. There was not a drop of liquud n the
cavily, and there was no communication with the
broncht. In the inferior lobes of the compressed
lung were found three hydatids contained in.
but not connected with, a cavity lined with a
fibrous membrane. The tissue of the lung was
flaceid, and compressed in their vicinity, and
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bounding the cavity containing air, but above
it was healthy and crepitant. The lower lobes
of the left lung were found in a hepatized state,
which passed superiorly into simple inflamma-
tory engorgement; and still higher up the tis-
sue was healthy. There were no tubercles in
either lung. The rationale of the symptoms is
in this case obvious. The tinkling echo was
produced in the cavity by the voice, transmitted
to it by the pulmenary tissue condensed hy the
hydatids, and perhaps also by a former liquid
effusion in the pleura. This effusion had been
absorbed, and the lung being bound down by a
factitious membrane, a pneumothorax of neces-
sity was left. Such a case of tinnitus metallicus
must be very rare, as neither Lannec nor Andral
have met with it : and 1 believe that although not
in all, yet in by far the majonity of cases, the or-
ganic causes of metallic tinkling are such as Lan-
nec hasdefined them. The liquid effusion 1 can-
not consider as one of the causes combining to pro-
duce it, but merely a necessary accompaniment of
its cause, fistulous communication between the
pleura and bronchu.

I have been longer on this article than its
importance may seem to require, but the obscu-
rity of the subject demanded it; and if I have
shown that the stethoscopic signs are less cer-
tain than they have been represented to be, this
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nolent, which more or less obliterates the pul-
monary texture. This might be considered a
distinet alteration from the others, were it not
that their coincidence and mutval gradations
seem to identify them.® ‘The tissue thus affected
becomes, like the miliary granulations, invaded
by the yellowish white spots; only these spots
here appear irregular as to form and num-
ber, and extend, and gradually convert the whole
mto—

3. Opake masses, of a yellowish white color,
of various size, generally of a roundish form,
and of consistence at first considerable, and
nearly equal to that of the matter in which
they were produced ; but, in the course of time,
they gradually become, in consistence and co-
lor, like soft cheese, and at length attain
the liquidity of puss: this change always begin-
ning towards the centre. The miliary bodies
become likewise converted into hitle yellow gra-
nular tubercles when isolated; but when in a
cluster, frequently run together into one tuber-
cular mass of considerable size. The yellow
tubercular masses formed in the diffused indu-
ration may, of course, be of form and size as
varied as those of the matrix m which they are

* This gelatinous effusion, according to Laennee, isgenerally ob-
served accompanying the miliary granulations before mentioned, par-
ticularly secondary ones, prodaced afier others have suffered the chan-
ges 1o be described immediately.
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developed. But the vyellow tubercle seems
likewise sometimes to increase of itself, to ex-
tend beyond the limits of the previous induration,
and to encroach on the surrounding tissue.—
In some few instances this progress is limited -
by the formation of a fibrous cyst. The yellow
tubercular matter is apparently produced in
some cases, without the previous induration,
whether miliary or diffused ; and a yellow tu-
bercular infiltration of this kind is not unfrequent-
ly found in the lungs of children. After the
softening of the tubercular matter, it is evac-
uated by a fistulous communication, general-
ly into the bronchi, and rarely into the pleural
sac.

4. After the softened tubercular matter s
evacuated, an ulcerous cavity is left, which pre-
sents to the anatomical .observer a great variety
of form. The walls of the cavity are sometimes
simply the pulmonary tissue, more or less
red with inflammation. The result of this in-
flammation (excited probably by the irritation
of the tubercular matter,) is, during life, on the
one hand the condensation of the pulmona-
ry texture surrounding the cavity; and, on
the other, the secretion of liquids more or
less purulent, and of a coagulable lymph, by
which a kind of lining 15 formed within the ca-
v,r]tf. The effect of this latter process is shown

21
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recently communicated with the bronchi, usu-
ally contain besides some remains of the tuber-
cular matter in the form of a curdy liquid, pus,
and a greyish or brownish grumous liquid, se-
creted by the inflamed parietes. Sometimes a
little blood is found mixed with these, but this
is seldom to a great extent, as the vessels which
termmate in the cavity are almost constantly
closed by coagula, and the adhesive inflamma-
tion. The quantity of liquid secreted by tu-
bercular cavities is diminished by the formation
of a fibro-cartilaginous linibg, and when this is
complete, the secretion is nothing more than a
scanty serous, or sero-mucous liquid. Thus far
of the anatomical history of phthisis pulmonalis;
more particulars will be learnt from its physical
SIgns.

It appears, then, that the principal changes
of the tissue of the lung in phthisis pulmonalis
are of two kinds; 1. an induration of a grey, or
greyish brown ecolor; 2. the production, gen-
erally in this induration, sometimes elsewhere,
of a yellowish white matter, at first rather hard
but becoming gradually softer, until it attains the
liquidity of pus. Now, let us cndeavor to dis-
cover what is the essential nature of each of
_ these changes, what it "is that causes them, and
in what relation they stand to each other.

Now, i the grey induration of the pulmo-
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the induration of the lung which precedes the
formation of tubercular matter in any other
light than in that of an effect of chronically in-
creased vascular action; in short, of chronic
mflammation? Let us, by following it in its
further progress, see whether its ulterior changes
destroy or increase the analogy.

We have found that, after a time more or
less protracted, the indurated grey semi-trans-
parent, but still organized mass, presents whitish
points or spots, which increase in size, and at
length convert the whole mass into a substance
of a yellowish white color; this generally re-
tamns at first the former consistence, but
gradually . losing it, becomes that soft
and grumous substance, known under the name
of matured tubercles. Here there is no longer
organization, no longer distinction of parts;
where these were, there 1s now but one con-
fused amorphous magma. Now who can fail
to see in this change a close resemblance to the
familiar process of suppuration; familiar, but
not less obscure than this. If the resemblance
is so perfect in the generalities, should some
slight variations in particulars, still explicable
from a difference of cause, by widely separat-
ing the two phenomena, be made a pretext to
multiply the objects that the mind should
grasp? If the fact may be referred to a simple
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which Lennec seems to have evaded, is whether
the grey induration of the lung, which precedes

the formation of tnbercular matter, 1s not
itself the result of a peculiar inflammatory
state, standing in the same relation to chronic,
as hepatization does to acute pneumonia. We
have already, on a physiological discussion of
the subject, been led to answer this question in
the affirmative. ~ Lannec, following the opposite
opinion, has met with so few cases which he
could consider instances of chronic peripneu-
mony, that his view leaves it an extraordinary
anomaly, that the lungs should be so rarely
dffected with chronic inflammation.* So far
it seems reasonable and consistent with ana-
logy, to consider the lesion in question as
chronic nflammation.  Pathological anatomy,
which was negative mn the hands of Leannec,
favered this view in the researches of Andral,
by showing the gradations which might be
traced between inflammation and grey indura-

* The only kind of explanation that Laennec offers is far from being
satisfactory, speaking of chronic inflammation, he says, ¢ il semble pen
probable gu’ un organe aussi vasculaire, aussi mobile aussi essentiella-
ment vivant que le poumon, puisse conserver longtemps 1’ inflamma-
tion u ce degre de lenteur et d'inaglivile qni existe souvent dans les
affections semblables d'organes moins necessaires a la tvie.” (T. L.p.
475.) This objection, which if it had any force, ought to exclude its
occurrence atall, is just as applicable on the score of vascularity to
chronic inflammation in many glandular organs, and on the score of
vitality to the destruction of the function of parts of the lung itself,
by what Laennec ealls accidental tissues,
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tion, and the apparent transition of the one
into the other. I have myself seen cases in
which some portions of the lung were of a
dark reddish color, dense, but not indurated ;
other portions were lighter in color, of a
browner hue, and harder in consistence; other
parts again, had little of the brown tinge, but
were more grey from the mixture of black
pulmonary matter, and in consistence likewise,
closely resemble the grey induration before
described; while in the vicinity, this lesion itself
also occurred in an unequivocal form.

What 1 have here said of induration mn gen-
eral, will apply equally to the  circumscribed
form, or miliary granulations, and to the dif-
fused induration ; for they appear to differ only
in respect to size. The constant form and
shape that these miliary granulations present,
become another matter of inquiry ; and it seems
probable that they are some elementary part of
the lung in the state of chronic inflammation.
Broussais conceives them to be the lymphatic
glands; whilst Andral considers them as the
individual vesicles, or single terminations of the
bronchi. The latter opinion seems the most
probable, and is most in accordance with my
own examinations ; but it requires yet further con-
firmation to be established.

We are then led to consider, with Andral, yel-

22



I70 PULMONARY PHTHISIS.

low tubercular matter as nothing more than a
modification of pus, and a tubercle as a kind of
abscess.  In the formation of the yellow tu-
bercle, the indurated tissue is removed by ab-
sorption, and tubercular matter deposited in its
place.®  Although the grey induration is not
known to have any other termination than
this in tubercular abscess, and may, therefore,
be considered a stage of the disease, yet the
more pecubar characters of phthisis pulmo-
nalis depend on the formation or secretion of
tubercular matter. Now, this tubercular matter,
of albuminous composition, must be considered
a modification of the nutritive secretion, still
more destitute of vitalityt than pus, and quite

# Since this was written, [ have read, with much interest, the Thesis
of my friend, M. Lombard, of Geneva; ‘ Sur les Tubercles; Paris,
1827." He dividestubercles into simple and compound, and ingenionsly
explains the sofiening of the substance of the latter by ascribing it to
the operation of the living portions of tissue that (as he has found) still
pervade it. 'With Andral and myself he renounces the idea of tuber-
cles being an accidental tissue, or identical with the grey induration;
but considers them a peculiar matter secreted by cellular texture, infa
state of active or passive sanguineous congestion. The view which
he gives of accidental productions seems to me the most simple and
philosophical that has yet been offered ; and the whole work, as well as
my acquaintance with the abilities of the author, give me reason to
congratulate the profession that he is still engaged onthis important sub-
ject, and will soonlay before the world the result of his extended labors,

+ I use this word rather to avoid ecireumlocution, than as implying
such a life in animal fluids as Hunter ascribed to them. Capability of
dfe would, perhaps, more nearly expressmy meaning ; and this seems
to be generally proportionate, inthe products of inflammation, to the
energy of the orgasm, the overflow of vitality that generates them.
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incapable of organization. Although it may,
therefore, be generally considered the result
of a lower degree of vascular action than that
which produces pus, yet it appears to be some-
times secreted by vessels inflamed in different
degrees, and even by those not inflamed at all.
It is this disposition, in vessels, in different states
" of activity, to tubercular secretion, that consti-
tutes, what 15 called tuberculous diathesis ; and
where this prevails, the pulmonary and other
tissues, apparently unaffected with inflamma-
tion, are sometimes found infiltrated with tu-

bercular matter. W hatever be the cause which
determines the secretion in these cases,® the

formation of pus appears also to be sometimes in
the same predicament ; for I have known cases,
and Andral records some, in which the presence
of pus, whether in abscess, or secreted by a

* M. Andral hints that the disease may here be humoral, and de-
pend on the formation of tubercular matter in the blood, and the idea
appears plausible. I am myself disposed to consider tubercular mat-
ter, pus, and coagulable lymph, only as varieties of the same albumi-
nous matter that exists in the blood, and differing from each other rath-
er in mechanical condition, and consequent capability of organization
than in chemical composition. In this view, if the blood is perfect,
the difference of the secretion will depend entirely on the degree of
inerease in the vascular action, but if the blood itself be imperfect or
diseased, then whatever be the degree of inflammation, perhaps the
source may be incapable of furnishing morethan one or other form
of secretion, and this inability may even extend to the process of re-
paratory nutrition. I shall, however, forbear to e:pllain further
these opinions, for they must appear too h}'Il-OthliEa..l, with any sub-
stantiatory confirmation that I could give them in this place.
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membrane, had been neither preceded nor ac-
companied by other marks of inflammation.

I thiok, then, that it is of sufficient impor-
tance to distinguish three ways mm which the
lungs may become infested with tubercular
matter.

1. By the tubercular suppuration of the in-
durations, whether granular or diffused, which
we have been induced to consider chronic in-
flammations of the pulmonary tissue ; this
being the natural termination of such inflamma-
tion.

2. By tubercular suppurations of other inflam-
mations of the pulmonary tissue ; this effect be-
ing determined by the prevalence of the tuber-
cular diathesis.

3. By secretion in tissue bearing no marks of

other lesion, the tubercular matter being here
apparently deposited through excess of tubercular
diathesis.

It 1s these last, the most constitutional, elu-
sive, and obscure forms of the disease, that most
bid defiance to our therapeutic means; and it is,
perhaps, in great measure, in proportion as
these combine themselves with the other form
that the disease becomes rapidly and certainly
fatal. However, a predisposition to the chronic
inflammations 1s scarcely less lethiferous, in
giving spring to its irremeable course ; and
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what adds to the difficulty of checking it is,
that it thus may run, as it were, in a double
channel.

It would be an interesting, and, perhaps,
practically instructive task, to trace the mode
of the operation of the reputed occasional
causes of pulmonary consumption, in opening
one or other of these ways for the entry into
the system of this demon of destruction. It is
by this mode of inquiry alone, that a know-
ledge of a truly rational system of prophylaxis
can be obtained; and so, if cure will ever be
within the reach of human power, it is to be
found only by the study of the pathology, and of
the properties of external agents with relation
to it.

The systems, or general plans in which med-
icine has been arranged, have been always
framed on dogmas too exclusive, and observa-
tions too limited, to comprehend the varied and
complicated forms of disease. ~ Nor is it extra-
ordinary, when the mightiness of its extent 1s
considered, that few have been the minds that
have grasped more than a very dimunitive
part; few the arms that have attacked, nay,
the eyes that have even seen, the many heads
of this formidable hydra. Hastily running to
some prominent branch that comes in our way,
we seize it as a prototype of the whole tree,
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we clip at its twigs, and blind ourselves amongst
a foliage, that we see still
¢ Crescere per damnum, geminasque resumere vires i’

whilst other branches grow untouched, sup-
ported on the trunk and root of all, beyond our
reach, and even beyond our sight.  Precip-
tately burying ourselves in the unbrageous in-
tricacies of the foliage, we neglect the cautious
and comprehensive survey that would teach us
that all are centered in the trunk, that all grow
from the roots.

It is no partial observer that can form for us
a philosophical and comprehensive system of
medicine. It is not the mechanist; for, al-
though the body s a machine, it is much more.
It is not the chemist; for although the body s
a labratory, it is much more. It is not the
vitalist ; for the body is not disobedient to phy-
sical laws. It is not the humoralist; for the
solids have also their specific properties. It is
not the solidist; for the fluids may change of
themselves, or be changed from without. It
is not the empyric; for neither bodies, nor even
the body, are always the same. Nor is it the
morbid anatomist; for his dissections teach him
little of causes, or of their relations with effects.
It is to him who is all, and none of these; who
views the animal body as a machine of its own
kind, obeying physical and chemical laws n
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unexampled complication, and further disguised
by a combination with others peculiar to liv-
ing structure; and who, duly regarding all these
powers, seeks, n a change m their relations, the
causes and the cures of disease: it i1s to THE
pHYsIoLoGIcAL paTHoroGisT that 1 would look
for the imprevement of medicine: and to the
combined exertions of many such, for the ulti-
mate achievement of its greatest possible per-
fection,

Secrion 11.—Physical Signs.

In the early stage of phthisis, when the ra-
tional symptoms are seldom more than those
of catarrh, or other pulmonary affections, such
as cough, occasional pain of chest, slight dysp-
neea, or, rather, tendency to anhelation on exer-
tion, &c., the presence of tubercles, or of the
indurations that precede them, will produce
physical signs more or less appreciable, accord-
ing to the situation and extent of the diseased
parts.  Thus the miliary indulations, even in
considerable number, may be scattered through
the tissue of the lung, without producing any
distinct diminution or change in the resonance
of the chest, or the sound of respiration. But
if (and it is the most common case,) the indu-
ration or tubercular degeneration be partial, or
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affect one part much more than others, then the
sounds of respiration and percussion will be
distinctly modified, and particular signs will be
produced in the diseased parts. What these signs
are, will appear from the physical change in the
organ, ;
Where the texture is solidified by the dis-
ease, there the elastic resonance on percussion
must be diminished, and the sound of vesicular
respiration more or less obliterated; whilst those
of bronchial respiration, and vocal resonance,
are transmitted in an ncreased degree. Now,
in by far the majority of cases, the principal
accumulation of granular indurations, and of
tubercular formation, takes place at the apex of
the lung, which is immediately under the cla-
vicle, and a small space below it. If, therefore,
this bone, when struck about 1ts middle, yields
a dull sound, or duller on one side than on the
other, it is exceedingly probable that the lung
15 i that part affected with phthisical degene-
ration. Great care must be taken to strike
both clavicles at the same point for the nat-
ural resonance 1s always less according to the
distance of the point struck from the sternum,
It is therefore generally expedient, to avoid error,
to have the parts uncovered, and to tap the two
clavicles alternately at corresponding points,
with the middle finger, or the knuckle of the fore-
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finger.*  When the disease is extensive, this
dullness of percussionary resonance extends to
the infraclavian region. There is sometimes
such an accumulation of tubercles also about
the root of the lung as to cause a dull sound on
percussion between the scapula.

The stethoscopic signs are more delicate, but,
perhaps, more equivocal tests than those of per-
cussion.  When the tubercular induration exists
in a degree even less than that required to
change the percussionary resonance, the re-
spiratory murmur will be less distinet than
usual ; or it may present somewhat of a hissing
or bronchial character: and a diffused broncho-
phony, or unnatural fremitus on the exercise
of the voice will.be heard in the corresponding
points of the chest. It is when they are more
manifest on one side than on the other, that

* The indications of percussion are sometimes deceptive, from the
ecombination of a partial emphysema with the tubercular or miliary in-
duration. This dilated state of the air-cells in the vicinity of indura-
ted vesicles and bronchi, which is explained in the view which [ have
given of the pathological canses of emphysema, may counterbalance all
effect produced by the indurations. ~This circumstance, which was
hrst pointed out tome by my friend; Dr. Edwin Harrison, must in-
crease the number of causes, in which even the physical signs are neg-
ative. Butby this emphysema, the respiratory sound in the part will
be diminishedto a degree inconsistent with the healthy resonance on
percussion.  And from the proofs which Dr, Harrison has given me
of the perfectibility of percussion, as a test of the density of parts, I
do not despair of finding, by its means, a distinction between minutey
gradations of difference than have hithertobeen discovered,
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these signs are the most certain, and existing
in points where the respiratory murmur is na-
turally quite vesicular and free from broncho-
phony ; as in that part of the subclavian
region which is close to the head of the hu-
merus. Towards the sternum, in the inter-
scapular region, and in the axilla, these signs
indicate the probable existence of tubercles,
only when there is a distinet difference between
the two sides of the chest ; for the distribution
of the bronchi in these parts is often such as
naturally to produce similar phenomena.

Such are the direct signs of tubercles, and the
granular ndurations ; but usually there co-
exists some inflammation of the bronchial mu-
cous membrane, which adds to, and, perhaps,
somewhat obscures these signs, by producing
different catarrhal rhonchi; generally the sibi-
lant and the sub-mucous. It is to this con-
comitant bronchitis that we must ascribe the
expectoration of the early stage of consump-
tion. It is usually scanty, the cough being
dry; but sometimes it is pretty abundant, and
consisting of pituita, a thin glary liquid, which
generally indicates npumerous miliary granula-
tions. Hmmoptee is a frequent, but not con-
stant precursor of phthisis, and it seems, in
some cases, to be caused by the presence of
miliary indurations and tubercles obstructing
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the circulation in the lung, and exciting a vio-
lent straining cough : and in others, in the form
of pulmonary apoplexy, to precede, and probably
occasion, the developement of the tubercles them-
selves.

I think, on the whole, that in the greater
number of instances, the physical signs of this
stage of tubercles are such as to give strong,
but not conclusive, evidence, of an incipient
phthisis; and cases, that are perfectly free from
them may, accordingly, be regarded so much
the more favorably. The practitioner should,
however, be very guarded in pronouncing on
the nature of the discase at this period: he
should wait for the results of repeated examina-
tions; when, if tubercles are really present, their
signs will generally become more evident daily,
and at last of a nature quite unequivocal.

It is when the tubercles, having passed into
the softened state, become evacuated through
the bronchi, and leave a cavity communicating
with them, that the most characteristic signs of
phthisis manifest themselves. In the cavity thus
formed, the sound of the air passing in and out
through the liquid that it sull centains, is the
first sign, and constitutes what is called gar-
goutllement, the gurgling or cavernous rhonchus.
It may be considered as an exaggeration of the
mucous rhonchus, and 1t so nearly resembles
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tion. 'The sound of this is very characteristic,
and represents to the mind exactly the passage
of air m a cavity. It has not the diffused,
shghtlv crepitant sound of vesicular respira-
tion, is more sonorous and circumscribed than
tracheal, and in different examples may be very
perfectly imitated by blowing into shells of dif-
ferent sizes. As, cavernous respiration differs
according to the size of the cavity m which it
is produced, so the variety of sound may be
taken as a means of judging of its size; the rule
generally being that the deeper and hollower
the sound of cavernous respiration, the larger is
the eavity.. :

There are, however, other sources of variety
which it is important to notice,  Thus the
sound may be like the blowing of a bellows,or
contracted almost to a whistle, according as the
communication with the bronchi is free or con-
stricted.  If, with a contracted bronchial orifice,
the cavity be of a large size, particularly if lined
with a rigid false membrane, the respiration will
become amphorie, or like the sound produced on
blowing into a phial ; partaking of the character
and explanation of that before described as oc-
curring in pneumothorax.

The thickness of the parietes of the cavity
do not, so much as might be expected, modify
the sound of cavernous respiration. It may
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msufficient to have such free access to it as
would give the sign of amphoric resonance ;
but the cough would not fail to make its existence
known, by the tinkling echo, (tinnitus me-
tallicus,) that, as in pneumothorax, would accom-
pany it.

Another most distinct and certain sign of a
cavity in the lungs is furnished by the voice.
We shall best understand this by referring to
what we have formerly said on the production
of the voice. Now that reverberation which
exists in the trachea and bronchial tubes of
larger size, we then observed, is so broken
down and destroyed in the finer complication of
the cellular parenchyma, that either the voice is
not propagated at all through it, or only a dull
diffuse fremitus is heard. But if a cavity be
formed in this parenchyma, and a prolongation
of the bronchial sounding board thus produced,
the voice will then be heard in the correspond-
ing part of the chest, in a tone and intensity
more or less perfect, according as the cavity 1s
adapted to receive and transmit the vocal reson-
ance from the bronchi.

When the cavity is of moderate size and reg-
ular form, and in free communication with a large
bronchial tube, and either it is very near the sur-
face of the luug in contact with the thoracic pa-
rieties, or the intervening tissue is rendered a good
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“We have no hesitation in recommending it as deci-
dedly one of the best svstems of medicine extant. The
tenor of the work in general reflects the highest honor on
De. Dewees's talents, indostry, and eapacity for the oxe.
cution of the arduous task which he had undertaken, [t
18 one of the most able and satisfactory works which mod-
ern times have prodoesd, and will be a standand author-
1y, — u Med. and Surg. Jonwrnal, Aug. 1830,

DEWEES ox tae DISEASES o CHIL-
DREN. Hth ed. In Svo.

The objects of this work are, 12t, o teach those who
have the charge of children, either as parent or guar-
dian, the must approved methods of securing and im-
proving their physical powers. This is attempted by
pointing out the duties which the parent or t!lﬂ guar-
dian owes for this purpose, to this interesting, but
helpless class of beings, and the manner by which
their duties shall be fulfilled. And 24, to render
available a long experience 1o these objects of our
affection when i E:I:ume diseased. Inatlempling
this, the author has avoided a2 much as possible,
“ technicality ;" and has given, if’ he does not flatter
himeelf oo much, o each disease of which he treats,
1s appropriate and designating characters, with a
fidelity that will prevent any two being confounded
ether, with the best mode of treating them, that
either his own experience or that of others has sug-
gested.

DEWEES ox Tue DISEASES or FEMALES.
4thedition, with Additions. In Svo.

A COMPENDIOUS SYSTEM OF MID-
WIFERY ; chiefly designed to facilitate the
Inquiries of those who may be pursuing this
Branch of Study. In Bvo. with 13 Plates, 6th
edition, corrected and enlarged. By W, P.
Dewees, M. D.

Tue ELEMENTS OF THERAPEUTICS
axp MATERIA MEDICA. By N. Cuar-
sman, M. D. 2 vols. Bve. 5th edition, cor-
rected and revised.

MANUAL or PATHOLOGY: containing
the Symptoms, Diagnosis, and Morbid Char-

acter of Diseazes, &c. By L. Mamrrizer.
Translated, with Notes and Additions, by
Jones Quars. Second American Fdition,
12mo.

Wa strongly recommend M. Martinet's Manual to the
profession, and especially to students; if the latter wish
to study diseases to advantage. they should always have
it at hand, both wien at the bedside of the patient, and
when making post morlem examinations"—dmerican
Journal of Lhe Medical Screwces, No. 1.

CLINICAL ILLUSTRATIONS or FEVER,
comprising a Report of the Cases treated at
the London Fever Hospital in 15828-29, by
Alexander Tweedie, M. D., Member of the
Raoyal College of Physicians of London, &,
1 vol. Svo.

“In short, the present work, conciss, unostentations
ag it 13, would have led us to think that Dr. Tweedie was
a man of clear judgment, unfettered by attachment to
any fashionable hypothesis, that he was an energetic but
judicious practitioner, and that, iff he did not nzzle his
readers with the brilliancy of theoretieal speenlations, he

wiolld command their assent to the solidity of his didae.
tic precepts,”—Med. Chir. Journal.

Tue ANATOMY, PHYSIOLOGY, axp DIS-
EASES or T TEETH. By Tuomas Bens,
F.R.8, F.L.S. &c. In 1 vol. 8vo. With Plates.

“ Mr. Bell has evidently endeavored to construct a
work of reference for the practitioner, and a texi-book
for the student, containing a ° plain and proctical diges:
of the information at present d on ithe subject,
and results of the author's own investigations and expe-
rience. " * * % 4 W must now take leave of Mr. Beil,
whose work we have no doubt will beeome a class-book
on the impertant subject of dental surgery.” ' —Medico- Ohi-
rurgical Review.

" We have no hesitation in pronouncing it to be the
bast treatise in the English Iunguagg:,“a-mr.r.& JAmerican
JMedical and Surgical Jouwrnal, No. 18,

Ninth

AMERICAN DISPENSATORY.
Edition, improved and greatly enlarged. By
Joux Repmax Coxe, ]'f D. Professor of Ma-
teria Medica and Pharmacy in the Univer-
sity of Pennsylvania. In 1 vol. Svo.

i:l" :.!;]'J.ia new E#itiﬂn hﬁst:mged w‘bt:lhll:ﬂ;i

o reference o ihe recent COPHELAS,

in Philadelphia and New-York. i

The

ELLIS' MEDICAL FORMULARY.
Medical Formulary, being a collection of
preseriptions derived from the writings and
practice of many of the most eminent Phy-
sicians in America and Europe. By Bexaamin
Erus, M. D. 3d. edition. With Additions.

W would especially recommend it to our brethren in
distant parts of the country, whose insulated sitoations
may prevent them from having aceess to the many aotlo-

rities which have becn consulted in arranging e mate
rials for this work."—FPlil. Med. and Phys. al.

MANUAL or MATERIA MEDICA asp}
PHARMACY. By H. M. Epwarps, M. D.
and P. Vavasseur, M. D). comprising a con-
cise Description of the Articles used in
Medicine; their Physical and Chemical
Properties; the Botanical Characters of the
Medicinal Plants; the Formule for the Prin-
cipal Officinal Preparations of the American,
Parisian, Dablin, &ec. Ph ins; with

Observations on the proper Mode of combin-

ing and administering Remedies. Trans-

lated from the French, with numerous Ad-
ditions and Corrections, and adapted to the

Practice of Medicine and to the Art of Phar-

macy in the United States. By Josgru Tos-

%o, M. D. Member of the Philadelphia Med-

ical Society, and E. Duraxp, Member of the

Philadelphia College of Pharmacy.

*“It containg all the pharmacentical information that
the physician ean desire, and in addition, a larger mass of
information, in relation to the properies, &e. of the dif:
furent articles and preparations employed in medicine,
than any of the dispensatories, and we think will entirely
sl pe all these publications in the library of the phy-
sician."—dm. Journ. of the Medical Sciences.

MEMOIR ox TuE TREATMENT or VENE-
REALQI&IIEEASES wrrnour MERCURY,
employed at the Military Hospital of the
Val-de-Grace. Transla Fmﬁmﬂm French
of H. M. J. Desruelles, M. D. &e. T'o which
are added, Observations by G. J. Guthrie,
Esq. and various documents, showing the
results of this Mode of Treatment, in Great
fnﬁiném France, Germany, and America.

vol.




PHYSIOLOGICAL MEDICINE, ANATOMY, &c.

HISTORY OF CHRONIC PHLEGMASLE,
OR INFLAMMATIONS, founded on Clin-
ical Experience and Pathological Anatomy,
exhibiting a View of the different Varieties
and Complications of these Diseases, with
their various Methods of Treatment. By
F.I. V. Broussais, M. D. Translated from
the French of the fourth edition, by Isaac
Hays, M. D. and R. EcLesreLp GriFriTH,
M. D., Members of the Am. Philosophical So-
ciety, Acad, of Nat. Sc., &e. &e. 2 vols. 8vo.

THE MEDICAL COMPANION, or FAMILY
PHYSICIAN : treating of the Diseases of the
United States, with their symploms, causes, cure,
and means of prevention ; common cases in Surge-
Iy, a8 fractures, dislocations, &c.; the management
and disenses of women and children ; a dispensato-
ry of preparing family medicines, and a Glossary
explaining technical terms.  To which are added, a
brief Anatomy and Physiology of the Human Body,
showing, on rational principles, the cause and cure
of diseases. An essay on Hygiene, or the art of
preserving health, without the aid of medicine. An
American Materin Medica, ?:-im'in out the virtue
and doses of our medicinal plante. Also, the Nurse's
Guide. The Bth edition. James Ewgry, M. D,
In one large vol. Svo.

* % Thizs edition has undergone 3 complete revision,
and is brought up to the present time.

'] A TREATISE ON PHYSIOLOGY, Applied
to Paraorocy. By F.J. V. Broussas, M. 1D,
Translated from the French, by Drs. BeuL
and La Rocne. 8Svo.  Third American edi-
tion, with additions.

- recommend rork
o tﬁan?:::?i::ﬁf!;u":umm aﬁﬂinm tnltl :‘hz:ﬁ
who wish to study pliysiology as it eught to be studied,
in its application to the science of disease.” * We may
safely say that he has accomplished his task in o most
masterly manner, and thus established his reputation as

amnst excellent phivsiologist and profound patbologist.”
—North American Med. and Surg. Journ. Jan. 1827,

A TREATISE ON DENTAL SURGERY.
Second edition, revised, corrected, and im-
proved, with new plates. By 8. 8. Frren,
M. I 1 vol 8vo.

| THE PRACTICE OF MEDICINE, upon the
Principles of the Ph_];siollglgical Doctrine.
By J. G. Coster, M. D. Translated from
the French.

Ax EPITOME or wmue PHYSIOLOGY,
GENERAIL ANATOMY, asp PATHOL-
OGY or BICHAT. By Tuomas HEsDER-
sox, M. D. Professor of the Theory and
Practice of Medicine in Columbia College,
Washington City. SE‘:]?E} " it

CAL PYR LOGY ; or, REA-

P];:.;ilﬂu%?fﬂrﬂns. according 1o the Principles of the
New Medical Doctrine. By F. G. Boissgau, Doctor
in Medicine of the Faculty of Panis, &c. &c. From
the fourth French edition. Translated by J. R

Kxox, M. . 1 vol. 8vo.

Bolsseau’s Prretlory erely 1he most remarkable performance
1';! has Imti peared :n:;: Ihrd{urwuurnu_hhliﬂqllrw
St el st satiafacioey exposition of the of Fevers wit hich
we are aoguainied, "—LmEruan Jionermal of , . X1V

ON THE INFLUENCE OF VARIOUS PHYS-
ICAL AND MORAL AGENTS; Climate and Lo-
cality, Change of Air, Food, Clothing, Bathing, Fx-
ercise, Professions, &c., on Healthy Man: constituting
elements of private Hygiene, or the an of presery
ing health. RopLey Duwsrizos, M. D., Profes
sor of Maternia Medica, &e., in the University of
Maryland, Author of a Treatise on Human Plysi-
ology, &c. &e. 1 vol. Bvo. (In the press.)

A TREATISE on PATHOLDGICAL ANATOMY.
By WirLiam E. Horxer, M. I, Adj. Profl of An-
atomy in the University of Pennsylvania.

“We can eonseientiously commend it Lo the members of
the profission, us a satisficlory, inleresling, and instrc-
tive view of the subjects discnssed, and as well adapted
to mid them in forming a eorreet appreciotion of the dis.

eased conditions they are called on to relieve, "—Americen
Journal of the Medical Sciences, Mo, 9.

By the same Author.

A TREATISE ox SPECIALaxp GE;'JERPLL
ANATOMY. . Third edition, revised and
corrected, in 2 Vols. 8vo.

THE HAND; ITS MECHANISM, AND
VITAL ENDOWMENTS, AS EVINCING DE-
SIGN. By Sir Cuarees Bevs. 1 vol. 12mo. Being
o part of the Bridgewater Trealises.

SYSTEM or ANATOMY, for the use of Stu-
dents of Medicine. By Caspar WisTAR.
Sixth edition, revised and corrected, by W.
E. Horxer, Adjunct Professor of Anatom

in the University of Pennsylvania. In
Vols. 8Bvo.

ELEMENTS or GENERAL ANATOMY,
or a description of the Organs comprising
the Human Body. By P. A. Becrarp, Pro-

fessor of hnal;mn‘];ﬂtu the Faculty of Medi-

cine at Paris. Translated by J. NO.

TREATISE ox SURGICAL ANATOMY.
By Apranam Cories, Professor of Anatomy
and Surgery, in the Royal College of Sur-

s in Ireland, &c. Second American
edition, with notes by J. F. Hoprexsox, De-
monstrator of Anatomy in the University of
Pennsylvania, &c. &e.

A TREATISE ON DISEASES OF THE
HEART AND GREAT VESSELS. By
1. RB. Bermis. FEdited by G. Bovinraup.
Translated from the French., Svo

ON THE INFLUENCE or ATMOSPHERE
AND LOCALITY; Change of Air and
Climate; Seasons; Food; Clothing; Bath-
ing ; Exercise; Sleep; Carporeal and Intel-
lectual Pursuits, &c. &c. on Homan Health:
constituting Elements of Hygiene. By
Rosrey Duxerisow, M. D., Author of a
Treatise on Human Physiology. 1 vol. 8vo.




DIEDICINE AND SURGERY.

A TREATISE ox FEVER. By Sovrawoop
Swira, M. D., Physician to the London
Fever Hospital.

v ha work has been more lauded the Reviews than
the Treatis= on Fevers, by Scuthwaood Smith, Dr. John-
som, the editor of the Medico-Chirargical Reviow, says,
Mt iz the best we have over perused on the sihject of
fever, and in our conscienes, wi believe it The hest that
ever flowed from the pen of physician in Bny age or in
any country. “—gm. Med. Sourn.

Ax ESSAY ov REMITTENT axp INTER-
MITTENT DISEASES, including generic-
ally Marsh Fever and Neuralgia—compris-
ing under the former, various Anomalies,
Obscurities, and Consequences, and under a
new systematic View of the latter, trealing
of Tic Douloureux, Sciatica, Headache,
Drhl]m!mim Toothache, Palsy, um] many
other Modes and Consequences of this %ren&
ric Disease; by Jous Maccvniocn, M. D,

F. R. 8 &c. &c.

“In rendering Dr. Maccalloch’s work mmore accessible
to the profession, we are conssious that we are doing the
state aome service,—Med. Chir. Nenion,

* We most strongly recommend Dr. Macculloch's trea-
tige Lo the attention of our medical brethren, as present-
‘ing m most valuable mass of iformation, on a most im-
partant subject."— A A, Med, and Surg. Jouraal,

A PRACTICAL SYNOPSIS OF CUTANE-
OUS DISEASES, from the most celebrated
Authors, and particularly from Documents
afforded by the Clinical Lectures of Dr.
Biett, Physician to the itzl of St. Louis,
Paris. By A. Cazexave, M.D.and H. E.
Senepern, M. D, Second edition.

W Wa can safely recommend Lhis work to the attention
of praclilioners as conlaining much practical informa-
tion, not anly o the treatment, bt aiso on Uk causes
of cutancous affsctions, as eing in fact the best treatiss
an diseases of the skin that has ever nppeared. —dmari:
candocrnal of the Medical Sciences, No. 5.

LADY'S MEDICAL GUIDE. By Ricaarp
Reese, M. D. 18mo.
of Baron Larney.

LECTURES ON INFLAMMATION, exhib-
iting & view of the General Doctrines, Pa-
thological and Practical, of Modical Bur-
gery. By Jons Tuoxresox, M. I, F. R.&. E.
Second American edition.

THE INSTITUTES AND PRACTICE OF
SURGERY ; being the Outlines of a Course
of Lectures. By W. Gsox, M. D. Profes-
sor of Burgery in the University of Pennsyl-
vania. 4th edition, igad, corrected, and
enlarged. In 2 vols. Svo.

PRINCIPLES OF MILITARY SURGERY,
comprising Observations on the Arrange-
ments, Police, and Practice of Hospitals,
and on the History, Treatment, and Anoma-
lies of Variola and Syphilis; illustrated with
cases and dissections. By Joms Hewses,
M. D, F.R S E. Inspector of Military
Hospitals—first American from the third
London edition, with the Life of the Author,
by his son, Dr. Jonx Hexses.

“The valueof Dr. Hennen's work is too well appreci.
ated 1o nead any prajse of ours.  We were nnlg.raquim!
then, Lo briog the third edition before the notice of our
readers; and having done this, we shall merely add, that
the volume mearits a place in every library, and that no
military surgeon ouight 1o be without it."—Medical Glaz.

AMERICAN JOURNAL OF THE MEDICAL

ECIENCES,
. Published Gunarierlys
And supported by the most distingaished Physicians

in the United
Bigelow, Channing, Chapman, Coxe, De Butis, Die-
wees, Dhckson, Dudley, Francs, Gibson, Hare,
Henderson, Horner, Hosack, Jackson, Macneven,
Mo, Mussey, Physick, Potter, Sewall, Warren,
and Worthington ; Dre. Daniell, Drake, Emerson,
Fearn, Gm_ldm%, Griffith, Hale, Hn{;p Hayward,
Ives, Jackson, Moultrie, Ware, and ht. Itis

ihlished punctually on the first of November,
thma , May, August. Each No. coninins
ahount 250 lnrge Bvo. pages, and ane or more plales
~hain%u greater amount of matter than is fur-
nished by any other Medical Journal in the United
States. Price 85 per annum.

The following Extracts show the estimation
in which this Journal is held in Earope :—

u Soveral of the American Journals are bofore ns, * = &
Of thege the American Journal of the Medical Bciences
is by far the better periodical ; it ig, indeed, the best of the
trans-atlantie medieal publications ; and, to make o com-
parison pearer home, is in most respects superior 1o Lhe
greal majority of European works of the same descrip-
tion."—The Lancel, Jan. 1831,

*“We need muml#“rerer our esteemed and highly emi-
nent cotemporary, [ The American Journal of the Medical
Srinmres,| froom whom we quote, (o our criticnl remarks
on the oppions of our 0Ws countrymen, or o the princi-
ples which influcnee us in Lhe digcharge of our editorial
duties.” “ Our coplous extracts from e unegualled pub-
lication, unnoticing multitudes of others which comgs be-
fore us, are the best proof of the esteem which we euter-
tain for hea talents and abilities.""— Lendon Medical and
Surgical Journgl, Morek, 1330, )

“Pha American Journal of the Medical Sciences is one
of the most complete and best edited of the numerous

rindical publications of the Unifed States.”—Bullclin
E: Sciences Medicales, Tom. XIV.

PATHOLOGICAL asp PRACTICAL RE-
SEARCHES ox DISEASES or TE BRAIN

ng, M. D.

“We have here & wu:k%’i‘.nmhnﬁw, amd one which
does credin wo the author and Mg country.” —Nerth dmar,
Med and Surg. Journal g

By the seme Author.

PATHOLOGICAL axp PRACTICAL RE-
SEARCHES ox DISEASES or Tae STO0O-
MACH, mue INTESTINAL CANAL, tue
LIVER, axp omezr VISCERA or THE
ABDOMEN.

val work, and although we have endeavared Lo con-
ilense info our pages a great mass of important matter,
wt feel that our muthor has not yet recmived justice,”—
Afediea. Chirurgical Review.

A RATIONAL EXPOSITION or TaE
PHYSICAL SIGNS or DISEASES or
THE LUNGS axp PLEURA; Ilustrating
their Pathology and facilitating their Diag-
nosis. By Crarwrs J. Wrniams, M. D.
Hvo. with plates,

“If we are not greatly mistaken, it will lead to n better
:Fd'tﬂt::::i?g, lr: a mmlwmﬁﬂliﬂ:u of the leuE
uscultation, than an n at
—JAm. Med, Journal ! . dade i

MANUAL or moe PHYSIOLOGY o MAN;

of his Organization. By P. Horix. Trans

lated from the French,
Toaxo. In 19mo.

ates, among which are Professors

axp SPINAL CORD. By Joun ApercroM-

“We have now clossd a very long review of a very |

or a concise Description of the Phenomena
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